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Abstract

Background

This systematic review aims to review research manuscripts during the COVID-19 pan-

demic that focus on the relationship between self-efficacy, adversity quotient, COVID-19-

related stress and academic performance on a range of undergraduate student.

Methods

The authors will perform comprehensive searches of published studies in electronic data-

bases such as PMC, PubMed, Scopus, Cochrane Library and Web of Science by using the

following search terms: ‘self-efficacy’ AND ‘adversity quotient’ AND ‘stress’ AND ‘academic

performance’ AND ‘student’ AND ‘COVID-19 pandemic’. Only full-text articles in English lan-

guage are included. Two reviewers will independently conduct the article selection, data

extraction, and quality assessment. Any possible disagreement will be resolved by discus-

sion, and one arbitrator (NA) will adjudicate unresolved disagreements.

Results

This review will provide an updated overview of investigating the relationship between self-

efficacy, adversity quotient, COVID-19-related stress and academic performance on a

range of undergraduate student during the COVID-19 pandemic. Ultimately, based on this

systematic review, we will recommend the direction for future research.
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Conclusion

The result of the study may help the researchers to find an updated overview of various

studies in related topic.

Ethics and dissemination

Data from published studies will be used. Therefore, ethical approval is not required prior to

this systematic review. The results will be published in a peer-reviewed journal.

Introduction

Generally, stress refers to a person’s physical or emotional response to the demands or pres-

sures of daily life [1]. Stress among students could be associated to various factors such as indi-

vidual factors and environmental factors. The example of individual factors are physical

condition, motivation, and personality type of the students themselves. In addition, environ-

mental factors cover several aspects such as family, work, facilities, environment, lecturers, and

others [2].

According to Gunawati, and Listiara [3], factors related to stress among students are

namely internal factors and external factors. The internal factors include mindset, personality,

and beliefs meanwhile the external factors cover heavy lessons workloads, pressure to achieve

high academic excellence, social status encouragement, and parent competition with each

other.

During the COVID-19 outbreak, a population-based survey showed post-crisis mental

health among the students [4]. From this perspective, the academic context was affected by the

lockdown worldwide. Indeed, The United Nations Educational, Scientific and Cultural Orga-

nization (UNESCO) reported that in consequence of the massive universities’ closure, the

scheduled activities and student’s accommodations were suspended, all interactions were

shifted to online platforms, leading to a major change in students’ academic life [5].

In most cases, the literature has documented the negative influence of COVID-19 pandemic

on the first-year undergraduate students’ stress to academic. For instance, Sundarasen et al. [6]

investigated the psychological impact of COVID-19 pandemic on university students in

Malaysia. The stress was measured by using Zung’s [7] self-rating anxiety scale (SAS). Out of

359 first-year undergraduate students studied, 93.6% reported low stress, 3.9% reported mod-

erate stress, and 2.5% reported high stress. Furthermore, similar study was conducted by Putri

and Ariana in Indonesian context where the stress level was measured by Student-life Stress

Inventory [8]. The findings show that out of 252 first-year undergraduate students studied,

110 of them (43.6%) reported low stress, 89 respondents reported moderate stress (35.3%),

and 53 respondents (21%) reported high stress.

According to Son, Hegde, Smith, Wang, and Sasangohar [9], there were stressors which

affected the academic’s life among students during COVID-19 pandemic. These are their own

health and the health of loved ones, difficulty in concentration, sleeping habits, social relation/

social isolation, academic performance, financial difficulties, depressive thoughts, suicidal

thoughts.

COVID-19 outbreak may enhance fear among the students such as their own health and

their loved ones. They were worried about the family and relatives who were more susceptible

to the virus such as older adults, those who have existing severe health problems, pregnant
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women, and women who have just gave birth. Students were also concerned about their family

whose jobs increased the risk of exposure to COVID-19 such as social and health care workers.

There are various changes in terms of educational approaches which potentially lead to dif-

ficulty in concentrating on academic work. Son et al. [9] found that most of the students (173;

89%) stated that their home is distractive. For them, home is more appropriate place to than to

study (79; 46%). In fact, students were easier to be bothered by their family members at home.

Other factors influencing students’ concentration were social media, internet, and video

games (19; 11%). Some students (18; 10%) mentioned that online classes were subject to diver-

sion due to social interaction deficiency and continuous attention to computer screen. In addi-

tion, monotone life patterns mentioned by some students could negatively affect

concentration on academic work (5; 3%).

Students reported that their sleep patterns were disrupted due to COVID-19 pandemic.

Further, they mostly stated that they tended to stay up later or wake up later they did before

the pandemic. It could be associated with the need to be having online meeting through online

platforms which could be carried out anytime and anywhere. Another irritative impact

brought by the COVID-19 pandemic was irregular sleep patterns such as inconsistent time to

go to bed and to wake up from day to day.

Son et al. [9] stated that most students (167; 86%) answered that the COVID-19 pandemic

increased the social isolation. Over half of students (91; 54%) stated that it limited their interac-

tions with friends significantly. Some students (52; 31%) stated that they worried about a lack

of in-person interactions. Others (9; 5%) mentioned that disturbance to their outdoor activities

have affected their mental health.

Furthermore, in 2020, Son et al. [9] found that majority of students (159; 82%) concerned

on their academic performance impacted by the COVID-19 pandemic. Fear of lower perfor-

mance and delay in completion of studies are also the reasons to induce stress among students

during COVID-19. The biggest challenge was the transition to classes through online plat-

forms (61; 38%). In particular, students concerned on sudden changes in the syllabus, the qual-

ity of the classes, technical issues with online applications, and the difficulty of online learning.

Some students (36; 23%) worried about progress in research and class projects because of

social restrictions to keep social distancing and the lack of physical interactions with other stu-

dents. Others (23; 14%) stated the uncertainty about their grades on the learning through

online platforms to be a major stressor. In addition, others (12; 8%) indicated their lower moti-

vation to learn and tendency to procrastinate.

Majority of students revealed their concerns about the financial situations which were

impacted by COVID-19. Some students stated that COVID-19 has affected employment

opportunities such as part-time jobs and internships. Others expressed the financial difficulties

of their family members, mostly parents, who got laid off and got pay cut during the

pandemic.

Regarding the impact of the COVID-19 pandemic, the study by Son et al. [9] found that

44% of students mentioned that they were having some depressive thoughts. Most students

attributed the depressive thoughts to factors such as loneliness (33%), insecurity (12%), hope-

lessness (10%), academic performance concerns (8%), and overthinking (5%).

Out of 195 students, 16 students revealed that the pandemic led to suicidal thoughts with

5% experiencing these thoughts as low level and 3% as moderate level. The reasons were deal-

ing to academic performance, problems with family as they returned home, and fear of insecu-

rity and uncertainty.

Lazarus and Folkman [10] defined that psychological stress is a relationship between an

individual and the environment which is valued by the way people exceed their sources and

endanger their well-being. This relationship is going through two significant phases that are

PLOS ONE Relationship between se, aq, COVID-19-related stress and academic performance among the undergraduate students

PLOS ONE | https://doi.org/10.1371/journal.pone.0278635 December 1, 2022 3 / 11

https://doi.org/10.1371/journal.pone.0278635


cognitive appraisals and coping. The cognitive appraisal is defined as “the process of categoriz-

ing an encounter, and its various facets, with respect to its significance for well-being” (Lazarus

and Folkman [10], p. 31). Furthermore, cognitive appraisal covers primary appraisal and sec-

ondary appraisal.

Primary appraisal manages to answer “Am I trouble or being benefited, now or in the

future, and in what ways?”. When people answer “yes”, it means that the situation can be clas-

sified as threat, challenge or loss. Loss suggests harms occurred meanwhile threat and chal-

lenge can be meant past experiences. Threat refers to physical and psychological potential

while challenge means that someone’s concern on his achievement, reward, and growth; how-

ever, this threat and challenge are not correspondent with. Lazarus and Folkman [10] men-

tioned that threat and challenge appraisals are not two ends of a single continuum. For

example, Folkman and Lazarus [10] showed that students waiting for an exam evaluate it as

threatening and challenging event. Secondary appraisal refers to an assessment of coping

resources. It has an attempt to answer “Can I cope with this situation?”. It reflects someone’s

ability to deal with the situation because one has the resources (physical, social, psychological,

or material).

Lazarus and Folkman [10] proposed that coping has two main functions. First is to regulate

emotions or distresses in the stressful situation (emotion-focused coping). The second one is

to manage the problem causing the stress by directly changing the elements of the stressful

encounter (problem-focused coping). Even though both are used in most stressful situation,

they are nevertheless dependent in terms of the way one appraises the situation and of the

antecedents of the model.

Students who experience stressful conditions will have a negative impact on the perfor-

mance. For instance, when the students experience prolong stress, the stress may affect their

academic achievement and lead into loss of enthusiasm which could be associated with low

GPA [11].

Oboth and Odiemo [12] found that that only 35.6% of students experiencing low level of

stress while the rest 64.4% were experiencing moderate to high levels of stress. The result

showed that stress level and academic performance had a significant relationship. Regression

analysis showed that the higher the level of stress, the lower the academic performance among

the students. This finding is consistent with other studies which were conducted in Malaysia

and Indonesia. In Malaysia, Elias, Ping, and Abdullah [13] study which was conducted at Uni-

versiti Putra Malaysia, revealed that stress is shown to be significantly correlated to academic

performance. On the other hand, in Indonesia, in Tumonggor, Sutanti, Evan, Winata [14]

study which was conducted among the students of Krida Wacana Christian University class of

2017 to 2019 during the COVID-19 pandemic, shown that there is a relationship between

stress and student’s academic performance.

Furthermore, to define protective factors of stress among the students, some studies were

initiated. Majority of researches investigated the relationship between self-efficacy and adver-

sity quotient. Somaratne, Jayawardena, and Perera [15] found that level of adversity quotient

was significantly related to the level of stress indicating that the higher level of adversity quo-

tient, the lower level of stress. By using Pearson Product-Moment correlation analysis, the

results showed that there was a strong negative relationship between perceived stress and all

the sub-dimensions of AQ (control, ownership, reach, endurance). By having higher levels of

control, students could be proactively dealing with adverse events and are competent to turn

obstacles into opportunity. The negative relationship of ownership indicates that students with

high AQ levels tend to feel liable to improve the obstacles and face them responsibly. Besides

that, the negative relationship between reach and stress indicates that the respondents with

high AQ levels do not let obstacles to reach other areas of life that restrict the negative impacts
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to that particular event. Similarly, as implied by the negative relationship between endurance

and stress, the respondents with high AQ tend to find solutions to overcome the obstacles.

On the other hand, Lee, Kim and Wachholtz [16] found that perceived stress was negatively

associated with both self-efficacy among the 279 undergraduate students from three universi-

ties in Seoul, and Dae Jeon Korea. In terms of gender distribution, 188 (67.4%) of the partici-

pants were female and 91 (32.6%) students were male. It was reported that that self-efficacy

and stress among students showed a negative significant relationship indicating also that the

higher self-efficacy, the lower stress level of individual. This means if students were confident

in their ability to meet the challenges, they would experience positive interpretation of current

situation, leading to enhance the chance to avoid having stress.

The rational of conducting current systematic review on the relationship between self-effi-

cacy, adversity quotient, COVID-19-related stress and academic performance is to enhance

knowledge on stress among the students during COVID-19 pandemic and to examine the

methodological approach in researching student’s stress during the COVID-19 pandemic.

Hence, the present systematic review aims to review research manuscripts during the

COVID-19 pandemic which focus on the relationship between self-efficacy, adversity quotient,

COVID-19-related stress and academic performance on a range of undergraduate student.

Ultimately, based on this systematic review, we will recommend the direction for future

research.

Materials and methods

Study protocol registration

The study protocol of this review has been registered in the International Prospective Register

of Systematic Reviews/PROSPERO (registration number: CRD42022336391).

Systematic review protocol

The PRISMA guidelines and the PRSIMA flowchart will be adapted to summarize the search

process. PRISMA is the revised version of the Quality of Reporting of Meta-analyses

(QUAROM) guideline, consisting of a PRISMA-P checklist [17] and PRISMA flowchart [18].

Eligibility criteria

This systematic review focuses on the published journal articles which discuss the relationship

between self-efficacy, adversity quotient, COVID-19-related stress, and academic performance

among the undergraduate students.

Inclusion criteria for the systematic review are study design and language. In term of study

design, the study variable should cover two or more variable such as self-efficacy, COVID-

19-related stress, adversity quotient and academic performance. It should cover published full-

text English articles. Furthermore, the review also will include studies examining the under-

graduate student population during the COVID-19 pandemic.

There four exclusion criteria in this study. The first is the studies which do not discuss the

relationship between self-efficacy, adversity quotient, COVID-19-related stress, and academic

performance. The second is the studies which do not focus on undergraduate students. The

third is the studies which do not define and discuss the variables during the COVID-19 pan-

demic. The last is it excludes unpublished books, thesis or dissertations.

The primary outcome of interest is the relationship between self-efficacy, adversity quo-

tient, COVID-19-related stress and academic performance among the undergraduate students

during the COVID-19 pandemic. Outcomes will be reported.
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Information sources

Literature search strategies will be carried out by using five databases. These are the PubMed Cen-

tral (PMC), PubMed, Scopus, Cochrane Library and Web of Science databases and published

between December 2019 until August 2022. The literature search will be limited to the English

language and student subjects. The keywords for the search are: ‘self-efficacy’ AND ‘adversity quo-

tient’ AND ‘stress’ AND ‘academic performance’ AND ‘student’ AND ‘COVID-19 pandemic’.

Search strategy

An example for the search strategy is the writer when searching article in PubMed will the key-

word ‘self-efficacy’ AND ‘adversity quotient’ AND ‘stress’ AND ‘academic performance’ AND

‘student’ AND ‘COVID-19 pandemic’. The time frame of the articles is December 2019 –

August 2022. This time frame reflects the emergence COVID-19 and the latest information of

the pandemic. One reviewer will select articles against the inclusion criteria based on their

title, abstract and full-text copies. Each accepted full-text manuscript will be analyzed by

exploring their methodology such as study design, sampling method, sample size, psychologi-

cal tools used, and their result on the relationship between self-efficacy, adversity quotient,

COVID-19-related stress, and academic performance among the undergraduate students.

All selected articles will be obtained for data synthesis. The study selection will be done in con-

cordance with the flow chart for systematic review (Fig 1). However, disparities in reviewer selec-

tions will be resolved at a meeting between reviewers prior to selected articles being retrieved.

Only quantitative studies will be sought. No study design limits will be imposed on the

search, but there will be time or language limits although only studies during the COVID-19

pandemic and in English will be included.

Study records

Literature search results, citation abstracts, and full-text articles will be shared via email that

facilitates collaboration among reviewers during the study review process. The reviewers will

review the manuscripts based on the inclusion and exclusion criteria.

The reviewers will screen the titles and abstracts resulted by the search against the inclusion

criteria. In addition, the reviewers will obtain full-text reports for all titles that appear and

decide whether these meet the inclusion criteria and record the reasons for excluding trials.

The team of reviewers will extract data and in duplicate from each eligible study. Data

abstracted will include demographic information, methodology, and all reported important

outcomes. The reviewers will resolve disagreements by discussion, and one arbitrator (NA)

will adjudicate unresolved disagreements.

Data extraction

Each accepted manuscript for review will be analyzed through a systematic and careful process.

The full text of the articles will be read, exploring their methodology and results. Information

on the study’s design, sampling method, sample size, psychological tools used, and operational

definitions will be recorded. A risk of bias analysis will be carried out for each individual

study. The summary of the PRISMA checklist and a sample for electronic search strategy for

the present systematic review will be presented accordingly.

Data items

Some key terms are clarified in this study. Firstly, Pajares and Miller [19] assume that self-effi-

cacy refers to student’s beliefs in their ability to master new skills and tasks. Secondly,
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Fig 1. PRISMA flow chart.

https://doi.org/10.1371/journal.pone.0278635.g001
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Adversity Quotient (AQ) is defined as the ability to surmount life’s adversities, and to turn

every challenge into opportunities for personal success [20]. Thirdly, stress refers to a person’s

physical or emotional response to the demands or pressures of daily life [21]. In academic

background, stress pervades the life of students, and tends to affect their mental and physical

health, as well as their ability to perform schoolwork effectively [22]. Lastly, academic perfor-

mance defined by grade point average (GPA). In addition, undergraduate students refer to stu-

dents at a college or university who has not received a first and especially a bachelor’s degree

[23].

By using a systematic narrative synthesis [24], we will review the reported result of the

study on the relationship between self-efficacy, adversity quotient, COVID-19-related stress

and academic performance among the undergraduate students during COVID-19 pandemic.

It is possible to extract additional results such as demographic factors differences on age, gen-

der, length of study, study program, etc.

Outcomes and prioritization

The primary outcome will be the relationship between self-efficacy, adversity quotient,

COVID-19-related stress and academic performance among the undergraduate students dur-

ing COVID-19 pandemic.

Risk of bias

Systematic reviews aim to collate and synthesise all studies that meet prespecified eligibility cri-

teria using methods that attempt to minimise bias [25]. To get reliable conclusions, review

authors must carefully consider that the potential limitations of the included studies (its

design, conduct, analysis, and presentation) are appropriate to answer its research question.

Many tools for assessing the quality of the study such as the risk of bias assessment tool. In this

systematic review, the risk of bias of each individual study is determined using two tools, they

are the National Heart, Lung, and Blood Institute Quality Assessment Tool for Observational

Cohort and Cross-Sectional Studies [26] and The Cochrane Collaboration’s tool for assessing

risk of bias [27]. These guidelines will be used in the reviews at outcomes level. The informa-

tion from this risk of bias assessment aims to evaluate the quality of the research manuscripts

included in the present review. Regardless of the manuscript’s evaluation, its strengths and

weaknesses are used to generate methods to enhance future studies. These judgements will be

made by two reviewers based on the criteria for judging the risk of bias. Disagreements will be

resolved first by discussion and then by consulting the third and fourth author for arbitration.

Data synthesis

A systematic narrative synthesis will be provided with information presented in the text and

tables to summarize and explain the characteristics and findings of the included studies. The

reviewers will use narrative synthesis to explore the relationship between two or more variables

of self-efficacy, adversity quotient, COVID-19-related stress and academic performance and

other additional findings within the included studies. The summary of the PRISMA checklist

and a sample for electronic search strategy for the present systematic review will also be pre-

sented respectively.

Discussion

The systematic review focuses on the published journal articles discussing the relationship

between self-efficacy, adversity quotient, COVID-19-related stress, and academic performance
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among undergraduate students. It should cover published full-text English articles and studies

which examine the undergraduate student population during the COVID-19 pandemic. Five

databases will be used, namely the PubMed Central (PMC), PubMed, Scopus, Cochrane

Library and Web of Science databases. The articles which will be selected for this study are the

articles published between December 2019 until August 2022.

Reviewers will select articles against the inclusion criteria based on their title, abstract and

full-text copies. Each accepted full-text manuscript will be analyzed by using narrative synthe-

sis to explore their methodology such as study design, sampling method, sample size, psycho-

logical tools used, and their result on the relationship between self-efficacy, adversity quotient,

COVID-19-related stress, and academic performance among the undergraduate students dur-

ing the COVID-19 pandemic. The data supporting the findings of this study will be made

available within the article and/or its supplementary materials.

To reach the reliable conclusions, the risk of bias of each individual study is determined

using two tools. The first is the National Heart, Lung, and Blood Institute Quality Assessment

Tool for Observational Cohort and Cross-Sectional Studies and the second is The Cochrane

Collaboration’s tool for assessing risk of bias.

Expected limitation

The findings of this review may be restricted by a limitation. The review process inevitably

identifies studies that are different in their design, quality of methodology, specific interven-

tions used, also educational background and types of respondents studied. There is potential

subjectivity when deciding how similar studies must be.

Supporting information

S1 Table. PRISMA-P checklist.

(PDF)

Author Contributions

Conceptualization: Ridho Roqwan Ikbar, Noh Amit.

Data curation: Ridho Roqwan Ikbar.

Formal analysis: Ridho Roqwan Ikbar, Noh Amit.

Methodology: Ridho Roqwan Ikbar, Noh Amit.

Project administration: Ridho Roqwan Ikbar, Noh Amit.

Resources: Ridho Roqwan Ikbar.

Supervision: Noh Amit, Ponnusamy Subramaniam, Norhayati Ibrahim.

Validation: Noh Amit.

Writing – original draft: Ridho Roqwan Ikbar, Noh Amit.

References
1. Mental Health Foundation. Stress and how to handle it (PDF Pamphlet). Auckland: Mental Health

Foundation of New Zealand. 2013. Available from: https://www.mentalhealth.org.nz/assets/

ResourceFinder/Stress-and-How-to-Handle-it.pdf.

2. Kariv D, Heiman T. Task-Oriented Versus Emotion-Oriented Coping Strategies. College Student Jour-

nal. 2005; 39(1).

PLOS ONE Relationship between se, aq, COVID-19-related stress and academic performance among the undergraduate students

PLOS ONE | https://doi.org/10.1371/journal.pone.0278635 December 1, 2022 9 / 11

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0278635.s001
https://www.mentalhealth.org.nz/assets/ResourceFinder/Stress-and-How-to-Handle-it.pdf
https://www.mentalhealth.org.nz/assets/ResourceFinder/Stress-and-How-to-Handle-it.pdf
https://doi.org/10.1371/journal.pone.0278635


3. Gunawati R, Hartati S, Listiara A. Hubungan antara efektivitas komunikasi mahasiswa-dosen pembimb-

ing utama skripsi dengan stres dalam menyusun skripsi pada mahasiswa Program Studi Psikologi

Fakultas Kedokteran Universitas Diponegoro. Jurnal Psikologi Undip. 2010; 3(2).

4. Cao W, Fang Z, Hou G, Han M, Xu X, Dong J, et al. The psychological impact of the COVID-19 epi-

demic on college students in China. Psychiatry Res. 2020; 287: 112934. https://doi.org/10.1016/j.

psychres.2020.112934 PMID: 32229390

5. United Nations Educational, Scientific and Cultural Organization. Education: From Disruption to Recov-

ery. 2020. Available from: https://en.unesco.org/covid19/education/response.

6. Sundarasen S, Chinna K, Kamaludin K, Nurunnabu M, Baloch GM, Khoshaim HB, et al. Psychological

Impact of COVID-19 and Lockdown among University Students in Malaysia: Implications and Policy

Recommendations. International Journal of Environmental Research and Public Health. 2020; 17:

6206. https://doi.org/10.3390/ijerph17176206 PMID: 32867024

7. Zung WWK. A rating instrument for anxiety disorders. Psychosomatics. 1971; 12: 371–379. https://doi.

org/10.1016/S0033-3182(71)71479-0 PMID: 5172928

8. Putri GAN, Ariana AD. Pengaruh Self-Efficacy terhadap Stres Akademik Mahasiswa dalam Pembela-

jaran Jarak Jauh Selama Pandemi Covid-19. Buletin Riset Psikologi dan Kesehatan Mental. 2021; 1

(1): 104–111.

9. Son C, Hegde S, Smith A, Wang X, Sasangohar F. Effects of COVID-19 on College Students’ Mental

Health in the United States: Interview Survey Study. J Med Internet Res 2020; 22(9): e21279. https://

doi.org/10.2196/21279 PMID: 32805704. PMCID: 7473764.

10. Lazarus RS., Folkman S. Stress, Appraisal and Coping. New York: Springer; 1984.

11. Adha BC, Mayasari S, Pratama MJ. Identification of Academic Stressors in First Year College. ALIBKIN

(Jurnal Bimbingan Konseling). 2019; 8(1). ISSN: 2301-9824.

12. Oboth JWB, Odiemo L. The Relationship Between Levels of Stress and Academic Performance Among

University of Nairobi Students. International Journal of Learning and Development. 2018; 8(4). ISSN

2164-4063.

13. Elias H, Ping WS, Abdullah MC. Stress and Academic Achievement among Undergraduate Students in

Universiti Putra Malaysia. Procedia—Social and Behavioral Sciences. 2011; 29: 646–655. https://doi.

org/10.1016/j.sbspro.2011.11.288

14. Tumonggor D, Sutanti YS, Evan E, Winata SD. Relationship Between Stress And Academic Perfor-

mance Among Students In Fkik Ukrida Class Of 2017–2019 During Covid-19 Pandemic. Dinasti Inter-

national Journal of Education Management And Social Science. 2021; 2(6): 940–953. Available from:

https://doi.org/10.31933/dijemss.v2i6.952.

15. Somaratne CSN, Jayawardena LNAC, Perera BMK. Impact of Adversity Quotient on Stress Levels of

Middle-Level Managers of Non-Governmental Organisation (NGO) Sector. Tropical Agricultural

Research. 2017; 29(1): 45–54.

16. Lee J, Kim E, Wachholtz A. The Effect Of Perceived Stress On Life Satisfaction: The Mediating Effect

Of Self-Efficacy. Chongsonyonhak Yongu. 2016; 23(10): 29–47. https://doi.org/10.21509/KJYS.2016.

10.23.10.29 PMID: 27996059

17. Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred reporting items for

systematic review and meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ.

2015. https://doi.org/10.1136/bmj.g7647 PMID: 25555855

18. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and meta-

analyses: The PRISMA statement. Journal of Clinical Epidemiology. 2009; 62(10): 1006–1012. https://

doi.org/10.1016/j.jclinepi.2009.06.005 PMID: 19631508

19. Pajares F, Miller, MD. Role of self-efficacy and self-concept beliefs in mathematical problem solving: A

path analysis. Journal of Educational Psychology. 1994; 86(2): 193–203.

20. Stoltz P. Adversity Quotient: Turning Obstacles into Opportunities. New York: John Wiley & Sons;

1997.

21. Mental Health Foundation. Stress and how to handle it (PDF Pamphlet). Auckland: Mental Health

Foundation of New Zealand; 2013. Available from: https://www.mentalhealth.org.nz/assets/

ResourceFinder/Stress-and-How-to-Handle-it.pdf.

22. Felsten G, Wilcox K. Influences of stress and situation-specific mastery beliefs and satisfaction with

social support on well-being and academic performance. Psychological Reports. 1992; 70(1): 291–

303. Available from: https://doi.org/10.2466/pr0.1992.70.1.291 PMID: 1565734

23. Merriam-Webster. (n.d.). Undergraduate. In Merriam-Webster.com dictionary. Retrieved August 3,

2022. Available from https://www.merriam-webster.com/dictionary/undergraduate.

PLOS ONE Relationship between se, aq, COVID-19-related stress and academic performance among the undergraduate students

PLOS ONE | https://doi.org/10.1371/journal.pone.0278635 December 1, 2022 10 / 11

https://doi.org/10.1016/j.psychres.2020.112934
https://doi.org/10.1016/j.psychres.2020.112934
http://www.ncbi.nlm.nih.gov/pubmed/32229390
https://en.unesco.org/covid19/education/response
https://doi.org/10.3390/ijerph17176206
http://www.ncbi.nlm.nih.gov/pubmed/32867024
https://doi.org/10.1016/S0033-3182%2871%2971479-0
https://doi.org/10.1016/S0033-3182%2871%2971479-0
http://www.ncbi.nlm.nih.gov/pubmed/5172928
https://doi.org/10.2196/21279
https://doi.org/10.2196/21279
http://www.ncbi.nlm.nih.gov/pubmed/32805704
https://doi.org/10.1016/j.sbspro.2011.11.288
https://doi.org/10.1016/j.sbspro.2011.11.288
https://doi.org/10.31933/dijemss.v2i6.952
https://doi.org/10.21509/KJYS.2016.10.23.10.29
https://doi.org/10.21509/KJYS.2016.10.23.10.29
http://www.ncbi.nlm.nih.gov/pubmed/27996059
https://doi.org/10.1136/bmj.g7647
http://www.ncbi.nlm.nih.gov/pubmed/25555855
https://doi.org/10.1016/j.jclinepi.2009.06.005
https://doi.org/10.1016/j.jclinepi.2009.06.005
http://www.ncbi.nlm.nih.gov/pubmed/19631508
https://www.mentalhealth.org.nz/assets/ResourceFinder/Stress-and-How-to-Handle-it.pdf
https://www.mentalhealth.org.nz/assets/ResourceFinder/Stress-and-How-to-Handle-it.pdf
https://doi.org/10.2466/pr0.1992.70.1.291
http://www.ncbi.nlm.nih.gov/pubmed/1565734
https://www.merriam-webster.com/dictionary/undergraduate
https://doi.org/10.1371/journal.pone.0278635


24. Popay J, Roberts H, Sowden A, Petticrew M, Arai L, Rodgers M, et al. Guidance on the Conduct of Nar-

rative Synthesis in Systematic Reviews: A Product from the ESRC Methods Programme. Lancaster:

Lancaster University; 2006. https://doi.org/10.13140/2.1.1018.4643

25. Egger M, Davey Smith G, Altman DG, eds. Systematic reviews in health care: meta-analysis in context.

London: BMJ Books; 2001.

26. National Heart, Lung, and Blood Institute. Study Quality Assessment Tools. 2019. Available from:

https://www.nhlbi.nih.gov/health-topics/study-qualityassessment-tools.
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