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Introduction: The COVID-19 pandemic has had a profound impact on the mental health and academic performance of university students worldwide. Anxiety is one of the most commonly reported mental health issues among this population, but its relationship with academic performance during the pandemic has not been fully explored.

Methods: A meta-analysis was conducted following the PRISMA-P guidelines to synthesize existing research on the relationship between anxiety and academic performance in university students during the COVID-19 pandemic. Four databases were searched (PsycINFO, Web of Science, PubMed, and Scopus) for articles published between December 2019 and June 2022, and studies from five different countries were included in the analysis. A heterogeneity test was performed, and a fixed-effects model was used to calculate the main results.

Results: The meta-analysis revealed a negative correlation between university students' anxiety and academic performance (r = −0.211, k = 5, N = 1,205). Subgroup analysis found no significant regulatory effects for the year of publication, country development level, student type, or anxiety type. The results suggest that negative emotions induced by the pandemic are the most significant factor linking anxiety to poor academic performance.

Discussion: During pandemics with severe global consequences, such as COVID-19, interventions against and for the prevention of university students' negative emotions are important ways to improve university students' mental health and academic achievement.
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1. Introduction

The continued prevalence of coronavirus disease 2019 (COVID-19) has not only caused many casualties worldwide but also seriously affected the mental health of university students from different countries by engendering anxiety among this group (Islam S., et al., 2020; Huarcaya-Victoria et al., 2021; Visser and Law-van Wyk, 2021). The anxiety level of university students worldwide has generally increased, which has harmed their academic performance. Understanding the relationship between the anxiety and academic performance of university students and the factors that influence this relationship during the COVID-19 pandemic would be helpful for educational managers to formulate appropriate policies and intervention methods. However, to date, no meta-analysis has assessed this issue. Meta-analysis can help people comprehensively examine and generalize the relationship between academic performance and anxiety and obtain more reliable conclusions. A comprehensive meta-analysis is needed to analyze the relationship between anxiety and academic performance of college students in the context of the pandemic. When educational administrators have a clear understanding of the enormous negative consequences of college students' anxiety, they are more likely to develop systematic ways to intervene in college students' anxiety by protecting college students' mental health and providing them with more social support.

Anxiety is usually defined as a mental disorder (Spitzer et al., 2006) and an emotional state that pertains to coping with possible negative future events (McNaughton, 2018). Many studies have shown that university students are prone to anxiety disorders (Sakin Ozen et al., 2010; Walters et al., 2018; Wang et al., 2020; Li et al., 2022). Previous studies have suggested that anxiety among university students may be engendered by an inability to adapt to new situations, worry about future uncertainty, difficulty in solving problems, and negative life experiences (Vitasari et al., 2010; Arbona et al., 2021; Sustarsic and Zhang, 2022). There are many specific drivers of university students' anxiety, such as learning (Islam M. A., et al., 2020), exams (Fernández-Castillo and Caurcel, 2015; Hamzah et al., 2018), and problematic Internet use (Lozano Blasco et al., 2020). Academic stress is the main cause of anxiety among university students due to their heavy academic load (Zhang et al., 2022). In addition, social and economic pressures may cause anxiety (Jones et al., 2018). The reasons for university students' anxiety also include the transformation of how courses are delivered (i.e., from in-person to remote), increased academic burden, lack of technical literacy, economic difficulties, health concerns, and reduced social interactions (Deng et al., 2021).

Academic performance is defined as the extent to which students have mastered course knowledge and skills, the ability to complete academic tasks, and the overall academic results achieved (Adediwura and Tayo, 2007; Richardson et al., 2012; Talsma et al., 2018). The factors and mechanisms that influence college students' academic performance have been a topic of interest, especially in light of the increased academic challenges faced by college students during the pandemic. College students' academic achievement is influenced by numerous components, including cognition (Singh et al., 2016), psychology (MacCann et al., 2020), and social environment (Doleck and Lajoie, 2018). Among these, mental health has a greater impact on the academic performance of college students.

Past studies have suggested that university students' academic and non-academic anxiety harm learning achievements (Leppavirta, 2011; Adeoye-Agboola and Evans, 2015; Zhang et al., 2019; Liu and Xu, 2021). However, a few studies have also found that students' test of anxiety is not significantly correlated with academic performance (Karjanto and Yong, 2013), which implies that research in this area needs to be further developed. Previous meta-analyses have revealed correlations of −0.21 (Seipp, 1991), −0.28 (Erzen, 2017), and −0.06 (Brumariu et al., 2022) between students' anxiety and overall academic performance. However, the effect sizes reported in previous studies are inconsistent. In Brumariu et al. (2022), the effect sizes for adult students were quite small, while the effect sizes reported by Seipp (1991) and Erzen (2017) were between small and moderate. Thus, it is necessary to conduct meta-analyses that use rigorous methods to determine the true effect sizes. Seipp (1991) did not distinguish between student groups. Furthermore, although Erzen (2017) analyzed college students as a subgroup, however, the study did not distinguish between undergraduate and graduate students. Brumariu et al. (2022) considered the age of students as an important basis for subgroup analysis but did not distinguish between undergraduate and graduate students. Because the learning situation of students in different education and learning stages is quite different, it is necessary to select college students separately for meta-analysis.

In addition, previous meta-analyses did not consider the special context of the pandemic. In the current situation, which is exemplified by the repeated impact of the pandemic, it is especially urgent to expand the meta-analyses in this area. Therefore, this meta-analysis addresses the following two issues: (1) the overall correlation between university students' anxiety and academic performance during the COVID-19 pandemic and (2) variables regulating the relationship between university students' anxiety and academic performance during the COVID-19 pandemic.



2. Methods

This study followed the PRISMA-P guidelines (Moher et al., 2015). A detailed checklist is presented in Supplementary Table 1.


2.1. Literature search

When conducting a meta-analysis, it is necessary to select an appropriate research database (Gusenbauer and Haddaway, 2020). Accordingly, we primarily selected PsycINFO, Web of Science, PubMed, and Scopus as the main search databases and used Google Scholar and Semantic Scholar databases for the supplementary search. We also manually searched the references of the preliminary selected articles to find supplementary articles that met the selection criteria. After discussion, the two researchers reached an agreement on the retrieval strategy and carried out independent literature searches. The search terms used were “college student” or “university student,” “undergraduate” or “graduate,” “COVID-19 pandemic,” “COVID-19,” or “2019 coronavirus,” “anxiety,” “worry,” or “fear,” “academic performance” or “academic achievement,” and “test scores” or “learning achievement.” Since the COVID-19 pandemic began in December 2019, the publication date was limited to between 1 December 2019 and 30 June 2022. More details regarding the literature search strategy are shown in Supplementary Table 2. After reading the title, abstract, and body of the article, the two researchers included articles that they believed met the selection criteria. Duplicate articles were removed. The two researchers discussed the different articles until they reached an agreement regarding the inclusion of the article. If the two researchers could not reach an agreement, a third reviewer was invited to participate in the discussion and determine the preliminary selected articles.



2.2. Inclusion and exclusion criteria

The two researchers primarily selected articles written in English that studied the relationship between university students' anxiety and their academic performance during the COVID-19 pandemic. Specifically, research articles that included university students as participants were selected. There were no specific requirements regarding the research design, but the selected research needed to be within the context of the COVID-19 pandemic, contain assessments of university students' anxiety and academic performance, and analyze the correlation between university students' anxiety and academic performance. Anxiety could be assessed through physiological measurement or self-report. Academic performance could be assessed as actual measured academic performance or as self-reported performance. Articles that did not meet these standards were discarded.



2.3. Data extraction

The two researchers first discussed the data available in the research articles. After a discussion, they agreed that the following information should be collected: author, year of publication, country, research design, student type, the proportion of female students, average age, student major, sample size, anxiety assessment tools used, methods of evaluating academic performance, effect size, and research quality. The two researchers first extracted relevant data independently and then engaged in a discussion to reach an agreement on any divergent content.



2.4. Quality assessment

Previous researchers have used the Joanna Briggs Institute Methodological Quality Questionnaire (MQQ) framework (Acosta et al., 2020) to evaluate the methodological quality of the selected articles. This method quality checklist provides researchers with a basis for critical evaluation in terms of nine dimensions: theoretical definition, operational definition, research design, sample design, sample description, data credibility, data analysis, practical impact, and policy impact. The MQQ contains nine questions, each of which receives a score of 0, 1, or 3, such that the overall maximum score of the questionnaire is 27. In this evaluation standard, since each question includes a two-step review, a score of 0 or 1 is assigned in the first step review. Only after obtaining a score of 1 in the first step review is the second step review conducted. The second review assigns a score of 0 or 2 so that the final possible review score for each question cannot include the value 2. We scored the methodological quality of the preliminary selected articles according to the MQQ standard. A total score of 19–27 points indicated high quality; 9–18 points, medium quality; and 0–8 points, low quality. Low-quality research articles were eliminated from the analysis.



2.5. Data analysis

This meta-analysis used Pearson's r to measure the correlation between university students' anxiety and academic performance. If Pearson's r was reported directly in a given study, no conversion was necessary. If other measures of effect size were reported instead, the method provided by Borenstein (2009) was used to uniformly convert other types of effect sizes into r values. It was necessary to analyze the heterogeneity among the included studies; I2 was used for this purpose (Huedo-Medina et al., 2006). When calculating the total effect, researchers need to choose whether to use a fixed-effect or a random-effect design according to the heterogeneity among studies. In addition, publication bias was assessed, and a sensitivity analysis was conducted (Copas and Shi, 2000). To assess publication bias, a funnel plot was inspected for symmetry (Sterne et al., 2011) in combination with Egger's expression test (Lin and Chu, 2018). In the sensitivity analysis, the selected studies were excluded individually, and the changes in the combined effect values before and after exclusion were observed to judge whether the results were robust. Through a subgroup analysis, variables that potentially affected the overall effect were further assessed (Borenstein and Higgins, 2013).




3. Results


3.1. Literature search results

We first screened the 637 articles that met the criteria independently and manually excluded 278 duplicate articles. We further read the title and abstract of the remaining 359 articles and excluded 244 articles that did not meet the selection criteria of this literature review. We read the full text of the remaining 115 articles, finally excluding 110 articles that did not meet the selection criteria. Finally, we reached a consensus that five articles should be used in the meta-analysis. Detailed information on the studies included in the meta-analysis is provided in the Supplementary material. Figure 1 shows the study inclusion and exclusion processes.


[image: Figure 1]
FIGURE 1
 Flow diagram of studies included and excluded. From Moher et al. (2015).




3.2. Research characteristics

We separately coded the included studies and used percent agreement to assess interrater reliability. The coding consistency percentages of the two researchers on the national economic development level, research type, research methodology quality, and other items were all >90%. We discussed and reached an agreement on any codes that exhibited differences. The correlation coefficient between university students' anxiety and academic performance ranged from −0.294 to −0.120. These studies were carried out in five countries, namely the United Kingdom, Indonesia, South Korea, India, and Malaysia. The years of publication of the articles were concentrated in 2021 and 2022. All of the studies were cross-sectional. Among the five studies, three recruited undergraduate students, one assessed graduate and postgraduate students, and one considered postgraduate students. The proportion of female students in the five studies ranged from 50 to 69.2%. The average age of participants ranged from 23.7 to 44.4 years. The sample sizes ranged from 100 to 436, and the total sample size was 1,205. Two of the five studies reported the academic anxiety level of university students, where one reported the test anxiety of university students, one reported the social evaluative anxiety of university students regarding COVID-19, and one reported the economic anxiety of university students. Three of the five studies used university examination results as a measure of academic performance, and two used a learning-output-related scale. Table 1 shows the main characteristics of the included studies.


TABLE 1 Characteristics of the included studies.
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3.3. Research quality assessment

Five studies met the research quality requirements of this literature review and were included in the meta-analysis. We evaluated the five studies according to the MQQ, where four studies were rated as high-quality and one as medium-quality. Overall, the quality of the five studies met the inclusion criterion, with an average MQQ score of 21. Table 2 shows the methodological quality evaluation results of the study.


TABLE 2 Methodological quality of the included studies.
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3.4. Mean correlation and heterogeneity test

The correlation coefficient between university students' anxiety and academic performance in these five studies ranged from −0.294 to −0.120. Through the meta-analysis of these five studies using a fixed-effects model, the average correlation coefficient between university students' anxiety and academic performance during the COVID-19 pandemic was determined to be −0.211 (95% CI: −0.264, −0.156, p < 0.001). There was a low degree of heterogeneity among the five studies (I2 = 16.676%, p = 0.308). Figure 2 shows forest plots of the relationship between the anxiety and academic performance of university students during the COVID-19 pandemic.


[image: Figure 2]
FIGURE 2
 Forest plot of the relationship between the anxiety and academic performance of university students during the COVID-19 pandemic.




3.5. Subgroup analysis

To further analyze the influence of different grouping factors on effect size in these five studies, a subgroup analysis was performed using a fixed-effects model. The subgroup analysis was conducted according to the survey year of publication, country development level, student type, and anxiety type (refer to Table 3). The effect size for the research published in 2021 was −0.208 (95% CI: −0.270, −0.144, p < 0.001), while the effect size for the research published in 2021 was −0.218 (95% CI: −0.322, −0.108, p < 0.001); no significant regulatory effect was found (Q = 0.009, p = 0.926). The effect size for the developed country subgroup was −0.148 (95% CI: −0.232, −0.063, p = 0.001), while that for the developing country subgroup was −0.257 (95% CI: -−0.325, −0.108, p < 0.001); no significant regulatory effect was found (Q = 3.728, p = 0.054). The effect size for the undergraduate subgroup was −0.190 (95% CI: −0.251, −0.128, p < 0.001), while the effect size for the non-undergraduate subgroup was −0.287 (95% CI: −0.397, −0.168, p < 0.001); no significant regulatory effect was found (Q = 1.986, p = 0.159). The effect size for the general anxiety subgroup was −0.234 (95% CI: −0.330, −0.134, p < 0.001, while the effect size for the non-general anxiety subgroup was −0.200 (95% CI: −0.264, −0.135, p < 0.001); thus, no significant regulatory effect was found (Q = 0.231, p = 0.631).


TABLE 3 Subgroup analysis of the anxiety and academic performance of university students during the COVID-19 pandemic.
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3.6. Sensitivity analysis

Each study included in the meta-analysis was individually excluded, and the overall effect size was calculated using a fixed-effects model. There was no significant change in the results before and after exclusion (Table 4), indicating that meta-sensitivity was low, and the results obtained were robust.


TABLE 4 Sensitivity analysis results.
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3.7. Publication bias

Using the fixed-effects model, we generated a funnel plot of effect sizes. The funnel diagram was symmetrical around the central axis, whereby the effect sizes of these five studies were evenly distributed on both sides of the total effect (Figure 3). Egger's expression test suggested no evidence of publication bias (p > 0.05).


[image: Figure 3]
FIGURE 3
 Funnel plot of the anxiety and academic performance of university students during the COVID-19 pandemic. Each point denotes a study.





4. Discussion

Through the meta-analysis of the correlation between university students' anxiety and academic performance as reported in the five articles, we found that anxiety had a small-to-moderate negative effect on academic performance during the COVID-19 period. The effect size ranged from −0.294 to −0.120, and the mean effect size was −0.211 (p < 0.001). The year of publication, country development level, student type, and anxiety type did not exhibit a significant regulatory effect. This meta-analysis was somewhat different from previous studies in this area. We primarily focused on college students, including both undergraduate and postgraduate students. Previous studies did not subdivide college students and did not consider the impact of specific major epidemics. The effect sizes obtained by previous studies were inconsistent, with correlation coefficients ranging from −0.06 to −0.28 (Seipp, 1991; Erzen, 2017; Brumariu et al., 2022). Our effect sizes differ from those reported by Brumariu et al. (2022), who found an effect size r of only −0.03 in the adult student population (18–25 years old). This may be related to the fact that they only considered a clinical anxiety disorder and did not consider the negative academic impact caused by other types of anxiety. In fact, test anxiety and course anxiety are common types of anxiety in students, which have a small-to-moderate negative impact on their academic performance (von der Embse et al., 2018). Effect sizes may be reduced after excluding these anxiety types. Although the effect sizes we report were close to the effect value reported by Erzen (2017) for the university student group (r = −0.27), the current meta-analysis involved a different social environment than that was present in their study. During the pandemic period, more people exhibited anxiety symptoms, and the degree of anxiety was higher. Thus, even if the effect sizes were close, the negative consequences of this anxiety may be very different in the context of a pandemic, potentially leading to larger-scale negative consequences.

In addition to summarizing the effect sizes, we found that negative emotion could be a mechanism underlying this relationship. Studies have reported that negative emotions are an intermediary variable (Noman et al., 2021; Di Malta et al., 2022). Some studies have indicated that COVID-19 has caused university students to feel worried, afraid, and hopeless (Giusti et al., 2021; Ludwig, 2021). The negative emotions of university students caused by the prevalence of COVID-19 may be the fundamental cause of their diminished academic performance. One possible explanation is that different types of anxiety lead university students to experience negative emotions and difficulties in emotional regulation. Cognitive interference theory suggests that the fear of future negative events affects students' normal cognitive and memory processes (Putwain et al., 2010). The attention control model posits that physical anxiety occupies cognitive processing resources and distracts attention from learning (Eysenck et al., 2007). The motivation mediation model proposes that students' emotions have a negative impact on their motivation and goals (Plass and Kalyuga, 2019), indirectly hindering their academic performance. These theoretical models all suggest that university students' anxiety is closely related to diminished academic performance. Previous studies have also found that anxiety may cause difficulty with emotion regulation (Cisler and Olatunji, 2012; Carl et al., 2014; Jazaieri et al., 2014). The anxiety affected the normal emotional regulation of university students and increased their sense of boredom and fear. Students' emotional regulation can mediate the academic output (Genc, 2017). During the pandemic, university students' emotional regulation ability was hindered, which reduced academic performance.

We also found no regulatory effect on the level of economic development of the country where the students were located nor on the type of anxiety of the students, which is consistent with the conclusion of Seipp (1991). The regulatory effect of publication year was also not statistically significant, which may be related to the short publication time interval of these studies and that there was no significant difference in the environment within which the studies were conducted. Previous conclusions regarding the anxiety level of undergraduate and graduate students have been inconsistent (Chrikov et al., 2020; Xiao et al., 2020; Alhasani et al., 2022). Although postgraduate students may have a stronger emotional regulation ability due to their older age, postgraduate students may experience relatively greater difficulties in completing their graduate thesis (Liang et al., 2021). This may be why there was no statistical difference in effect sizes between postgraduate students and undergraduates.


4.1. Study strengths and limitations

This study, based on our search of several major research databases, is the first meta-analysis to summarize the relationship between university students' anxiety and learning performance in the context of the COVID-19 pandemic. However, this literature review has some limitations. First, there were few articles on this topic, which limited the number of articles that could be included in the analysis. All of the selected research studies employed a cross-sectional design, which is insufficient for determining the causal relationship. We did not distinguish different forms of anxiety, which may have led to bias in the evaluation of university student's anxiety levels. In addition, this literature review considered only English publications; relevant articles published in other languages may have been omitted.




5. Conclusions

This study found for the first time that there was a small-to-moderate negative correlation between university students' anxiety and academic performance during the COVID-19 pandemic. The effects of negative emotions and difficulties with emotion regulation may underlie the influence of university students' anxiety on their academic performance. The year of publication, country development level, student type, and anxiety type had no significant regulatory effect. At present, there are few studies on the impact of different forms of anxiety on academic performance during the COVID-19 pandemic, and it is necessary to further explore this issue. In addition, there is relatively little research on the mechanisms through which university student's anxiety level affects academic performance in this context. Further research is needed to determine the mediating variables and their regulatory role. In the future, it will be necessary to strengthen research on the impact of major pandemics on college student's mental health and academic output, especially given the emerging monkeypox outbreak.
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