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Abstract

Aim
This study aimed to examine the mental health and wellbeing of further and higher education

students and the associating factors after returning to face-to-face (in-person) learning after
Covid-19 restrictions.

Methods

A cross-sectional study informed by student consultations was conducted using a survey
design. Mental health and wellbeing were assessed using self-report items on the Depres-
sion, Anxiety and Stress Scale (DASS-21) and the Short Warwick—Edinburgh Mental Well-
being Scale (SWEMWBS). Descriptive statistics and stepwise multiple linear regression
analyses were conducted on data collected between December 2021 and June 2022.

Results

N = 1160 students participated; 69.6% between 16 and 25 years, 67.9% studying in the UK,
66.5% studying away from home, 60.2% identified as she/her, 59.8% studying at the under-
graduate degree level, 42.5% belonging to non-White ethnic backgrounds, 29.6% identify-
ing as having additional needs and 22.8% as sexual minority. Moderate anxiety (M = 13.67,
SD =9.92) and depression (M = 17.04, SD = 11.56) scores were mainly reported. Wellbeing
scores (M =20.31, SD = 3.93) were lower than the estimate for the pre-pandemic general
population. Gender expression, sexuality, age, ethnicity, having additional needs, and level
and location of study was associated with mental health or wellbeing. Individual coping
styles, levels of self-efficacy and physical activity were also associated with mental health or
wellbeing.

Conclusions

Many students returning to further and higher education after Covid-19 restrictions experi-
enced reduced mental health and wellbeing, and some students were at greater risk.
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Providing student-centred interventions focusing on self-efficacy, coping styles and physical
activity may help improve the mental health and wellbeing of students.

Introduction

Since the World Health Organization declared the spread of coronavirus (Covid-19) as a pan-
demic in March 2020 [1], there were several changes in how students accessed further and
higher education. Worldwide, colleges, universities and other institutions switched to virtual
classrooms and online learning to comply with national and international guidelines [2].
Despite these changes to protect the physical health of students, there was a wealth of evidence
suggesting that the mental health and wellbeing of students were negatively impacted. For
example, research to date found that symptoms of anxiety and depression were commonly
reported among students in pre-degree programmes, as well as undergraduate, graduate, and
postgraduate level courses [3-10].

Recent meta-analyses revealed that the average pooled prevalence of anxiety and depression
among students ranged from 28% to 40% during the pandemic [3, 5, 10]. Significant factors
associated with higher levels of mental distress included studying in low-and-middle-income
countries and enrolled in medical programmes. There was mixed evidence for other individual
(e.g., age, gender and ethnicity) and programme level (e.g., studying away from home country
or region) factors. However, there is wider evidence suggesting that some students were dis-
proportionately impacted. For example, students with disabilities or additional needs were
sometimes unable to access their accommodations which lead to varying levels of distress [7,
11, 12]. The disparities in other marginalised communities including sexual and ethnic minor-
ity and gender non-conforming groups were also highlighted during the pandemic [13, 14].

In terms of psychosocial correlates, there is growing evidence that self-efficacy of students
decreased, and most students reported negative experiences of virtually accessing further and
higher education [15-17]. Some experts have attributed these outcomes to increased screen
time [18], increased worry beyond Covid-19 [19], less exercise due to closure of gyms [20] and
delayed or reduced access to support services [21]. It was also evident that due to the changes
in modes of mental health and wellbeing service delivery there have been a risk of dropout and
low attendance rates [22]. Despite these challenges, some interventions have been successful in
improving mental health and wellbeing [23]. Apart from conventional support, some students
also utilised a variety of personal coping strategies [24, 25]. Consequently, longitudinal studies
have begun to show improvements in mental health and wellbeing over time to pre-pandemic
status [26-28]. However, researchers estimate that around 10% of the population continue to
experience distress and these include women and 18-30-year-olds [28-30]. Acknowledging
these statistics, over 50% of the university population are typically female and the average age
of students fall between the 18 to 30 years age range [31]. Therefore, further explorations are
needed to examine mental health and wellbeing recovery trends.

In previous research poor mental health and wellbeing have been associated with poorer
academic outcomes and increased dropout from colleges and universities [32]. The impact of
poor mental health and wellbeing have also been shown to negatively impact young people’s
(16 to 18 years) access to further and higher education [33-35]. Therefore, adequately support-
ing these students at early stages could help with transitions into further and higher education.

According to government guidelines, a number of academic institutions were allowed to
return to in-person teaching and learning during the academic year 2021/2022 [36, 37]. Based
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on the above evidence it is likely that a large number of students were still experiencing
reduced mental health and wellbeing. It is also possible that returning to in-person teaching
and learning could have further impacted students’ mental health and wellbeing with the
introduction of new factors. Most importantly, there was a need for more research to ensure
existing services and interventions are adequate in quantity and quality to support students
returning to in-person learning after Covid-19 restrictions.

Aim and objectives

Primarily this study aimed to examine the mental health and wellbeing of further and higher
education students and the associating factors after returning to face-to-face (in-person) learn-
ing after Covid-19 restrictions. The main objectives were to 1) provide an overview of the state
of students’ mental health and wellbeing when returning to in-person classes, 2) identify
groups of students who may be at risk of poorer mental health and wellbeing and 3) identify
personal coping strategies that are helpful to students so they can then be incorporated into
existing support services or used to inform novel interventions.

Methods
Ethical considerations

The Institutional Ethics Review Board at the affiliated university approved the study protocol
(ETH2021-0231). Potential respondents were asked to provide digital consent after reviewing
the participant information. Participation was fully voluntary, and data were anonymously col-
lected. Confidentiality and privacy were maintained by using unique identification numbers
for each case. Participants were assured that the data would only be used for scientific research
purposes.

Participants as co-researchers

The research team consulted students at all stages of the study to ensure this study was carried
out with students as lived experience experts and not only for and about students [38]. During
the study conceptualisation stage two consultations were held with undergraduate students
attending a voluntary value-added learning session. These sessions were optional non-curric-
ula sessions designed to further students’ knowledge and understanding in topic areas related
to their primary area of study or interest. Students contributed in several ways. First, students
assisted with the construction of the socio-demographic questions and responses. Second, stu-
dents approved the choice of standardised measures. Third students provided constructive
feedback on recruitment materials and dissemination plans. Consultation exercises were facili-
tated by two of the authors (SA and SL). Outcomes from the sessions are highlighted through-
out the manuscript. Further to this, a postgraduate student co-designed the recruitment
posters (RW) and two undergraduate students assisted with data collection, data cleaning and
data preparation (KB and MC). Consequently, students were also involved in co-authoring
this article and therefore contributed to reviewing and editing the manuscript.

Participant recruitment

This cross-sectional study was conducted in two phases. The survey was piloted with a sample
of year 2 undergraduate students (N = 22) at a university in the North-West of England in
December 2021 (Phase 1). Thus, data was collected from students almost at the end of their
first semester after returning to face-to-face learning at that university, but before the univer-
sity’s official assessment period. The survey was distributed to a convenient sample of students
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during a Research Methods seminar hosted by two of the authors (MO and SL). Participation
was voluntary and students had the chance to withdraw their data at any point of the study.
No significant changes to the survey were required after the pilot phase and the link to the sur-
vey was then shared via social media, research platforms, student forums and departmental
emails from February 2022 (Phase 2). Participants were also encouraged to share the link with
other students. Eligibility criteria was assessed based on age (16 plus years), enrolment at fur-
ther or higher education institutions (i.e., studying at the Key Stage 5 or 11" Grade and above)
and ability to speak and understand English. Therefore, any student meeting the eligibility cri-
teria and encountering the link to the survey had an opportunity to participate in this study.

Data collection

The average completion time for the survey was between 15 and 20 minutes. The full survey
aimed to capture students’ self-report mental health and wellbeing within a six-month period
of returning to face-to-face learning after Covid-19 restrictions (https://bit.ly/EHU_
Wellbeing). The survey comprised of sociodemographic questions, standardised measures,
one modified health behaviour questionnaire and six open ended questions (not included in
the current analysis). Further details of the items are provided below.

Demographic characteristics

Based on guidance from the student consultations, participants were asked to indicate: age as
selected from a date calendar; ethnicity by selecting any number of self-identifying options
(e.g., White, Black, Asian, Mixed or Other); gender expressions using traditional pronouns
(e.g., He/Him); sexuality (e.g., Heterosexual); relationship status (e.g., Single); religion (e.g.,
Christian); employment status (e.g., Full time) and whether they had any physical, mental or
learning difficulties that meant they required additional support (e.g., Yes, No, Unsure, Prefer
not to say). Participants were also asked to provide information about their education based
on subject (e.g., Arts and Humanities); level (e.g., Undergraduate-Level 4-6); country of study
(e.g., UK); enrolment status (e.g., Part time) and whether they were studying away from their
home (i.e., responding yes to not living near their family or in the area where they grew up).

Psychosocial characteristics

Mental health. Anxiety and depression were assessed using items on the Depression,
Anxiety and Stress Scale (DASS-21, [39]). Each subscale contained seven items. Participants
were asked to respond on how closely the item applied to them in the past six months. A Likert
scoring system, representing non-conformity (did not apply to me at all, 0) to very consistent
(applied to me very much or most of the time, 3) was adopted. The higher the summed score,
the higher the level of distress. The DASS subscales for anxiety and depression has shown reli-
ability and validity across different samples [40, 41]. In terms of depression, scores between 0
and 9 were considered normal; 10 to 13 mild; 14 to 20 moderate; 21 to 27 severe and more
than 28 extremely severe. For anxiety, scores between 0 and 7 were considered normal; 8 to 9
mild; 10 to 14 moderate; 15 to 19 severe and more than 20 extremely severe.

Wellbeing. Wellbeing was assessed using the short version (7 items) of the Warwick-
Edinburgh Mental Wellbeing Scale (SWEMWBS). The items were positively worded with five
response categories from ‘none of the time’ (1) to ‘all of the time’ (5). The scores on
SWEMWBS were summed (range 7-35) with the higher scores relating to better wellbeing.
The scores on the SWEMWBS were transformed as per the Warwick conversion table to facili-
tate statistical analyses. The SWEMWBS has shown reliability and validity in the general popu-
lation with a mean score ranging 23.2 to 23.7 [42, 43].
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General self-efficacy. General self-efficacy was assessed using a 10-item self-report scale
[44]. This scale has also shown high reliability and validity in previous studies [45, 46]. The
participants were asked to confirm how true a list of statements applied to them based on a
4-point Likert scale ranging from ‘not true at all’ (1) to ‘exactly true’ (4). The total score
reflected the level of self-perceived general self-efficacy. The total scale score ranges from 10 to
40 with higher scores indicating higher general self-efficacy.

Potential coping mechanisms

Coping styles. The Brief-Cope was used to capture types of coping strategies students
adopted during difficult moments. The Brief COPE is a 28-item self-report questionnaire used
to assess a number of different coping behaviours and thoughts a person may have in response
to a specific situation [47]. The 28-items corresponded to 14 dimensions, each reflecting the use
of a coping strategy: active coping, planning, acceptance, denial, self-distraction, use of sub-
stance, use of emotional support, use of instrumental support, behavioural disengagement, vent-
ing, positive reframing, humour, religion, and self-blame. The items were rated on a Likert scale
ranging from ‘T have not been doing this at all’ (1) to ‘T have been doing this a lot’ (4). In this
study we adopted the categorisation for this scale that corresponded to problem-focused, emo-
tion-focused, or avoidant coping styles which have been validated in previous studies [48, 49].

Physical activity. The extent to which students rated their levels of physical activity was
captured using a modified version of the General Practice Physical Activity Questionnaire
(GPPAQ) and the corresponding physical activity index. The GPPAQ was validated as a
screening tool to be used within the UK National Health Services primary care system for
patients over 16 years [50, 51]. In the original screening tool, the type of work done is captured
with jobs that required more physical effort (e.g., carpentry, gardening) receiving higher
weighting. Based on student consultations, this item was removed as it was anticipated that
students may generally be unemployed. Instead, the modified GPPAQ only assessed how
much students generally walked, cycled, or engaged with other physical activities (e.g., gym or
swimming) during the week. Responses ranged from ‘none’ (1) to ‘3 hours or more’ (4). The
total score was then categorised using the physical activity index which represented “moder-
ately inactive (<4)”, “moderately active (5 to 8)” and “active (>9)”. As recommended for mea-
sures with less than 10 items the mean interitem correlation was calculated to estimate internal
consistency of the modified GPPAQ resulting in an acceptable reliability score of 0.215 [52].

Data analysis

Test of assumptions. Data collected in Phases 1 and 2 were included in the current analy-
sis. There was no significant difference between outcome data collected at the pilot phase and
during the main data collection period. Based on inspection of a plot of studentized residuals
versus unstandardized predicted values indicated there was homoscedasticity in the data. The
histogram and PP-Plot also revealed that the residuals were generally normally distributed.
There was also independence of residuals, as assessed by a Durbin-Watson statistic of 1.929.
There was no evidence of multicollinearity, as assessed by VIF scores lower than 3.6. Outliers,
determined by studentized residuals greater than +3 standard deviations were not included in
the analysis and the mean values for Cook’s distance was below 1 [53].

Patterns of association between the three outcome variables (i.e., anxiety, depression and
wellbeing) and the continuous predictor variables were assessed using scatter plots with non-
linear loess smoothing. Age was found to be non-linearly associated with all three outcomes.
Coping styles also showed a non-linear association with the wellbeing scores. To accommodate
these non-linear association pattern in the regression models we used the broken stick
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regression approach [54]. The break points were determined based on the visual inspection of
the loess plot. Analyses were conducted using SPSS 24 [55] and R software version 4.0 [56].

Main analysis. Descriptive statistics were calculated using frequencies (%) for categorical
variables and central tendencies (Means (M), Standard Deviations (SD)) for continuous vari-
ables. During production of the survey the responses to all outcome measures were set as man-
datory; therefore, any missing data on the outcome measures were assumed to be missing
completely at random. Complete-case analysis (listwise deletion) was adopted to account for
missing data. Multiple linear regression (broken stick approach for some variables) analyses
were conducted to identify the factors associated with mental health (i.e., anxiety and depres-
sion) and wellbeing in students. Factors included demographic (age, gender, ethnicity, first
language, sexuality, additional needs, religion, employment status, relationship status), psycho-
social (coping styles, level of physical activity, and general self-efficacy) and programme level
(studying away from home, level of study, programme of choice, geographic location) charac-
teristics. The significant variables were selected using a stepwise (both forward and backward)
approach based on Akaike Information Criterion (AIC). The beta coefficients and their 95%
confidence interval are presented using graphs and tables. A two-sided p-value of <0.05 was
considered significant. Both the R* and adjusted R” values are reported.

Results
Demographic characteristics of the total sample

A total of N = 1160 students participated in the study. The mean age was 24.85 years
(SD =7.30, Range = 16 to 77 years, 69.6% < 25 years). The majority of the sample (60.2%,
n = 689) identified their gender expression as she/her (i.e., traditionally female pronouns) and
3.3% (n = 39) identified as gender non-conforming (i.e., they/them, multiple or other expres-
sions). In terms of ethnicity, the sample was generally representative; 57.5% of the sample iden-
tified as White, 21.6% as Black, 8.4% as Asian and 8% as Mixed. The remaining 4.6% indicated
Other which included Arab and Latin ethnic backgrounds. Most students identified as hetero-
sexual (77.3%, n = 897), single (47.8%, 554) and not belonging to any religious denominations
(47.4%, n = 550). Most students indicated that they did not have any physical, mental or learn-
ing difficulties that required additional support (70.4%, n = 817). Most students were also con-
sidered to be moderately active (68.8%, n = 798).

Participants were mainly studying in the UK (67.9%, n = 788), Other parts of Europe (7.8%,
n = 91), South Africa (15.8%, n = 183) and Mexico (6.2%, n = 72). A smaller number of partici-
pants (2.2%, n = 26) were from other countries like Australia, Barbados and Chile. The major-
ity of the students were studying at the undergraduate level of education (59.8%, n = 694),
enrolled full time (76.9%, n = 892) and in full time, part time or self-employment (60.3%,
n = 700). Programmes relating to Arts and Humanities, Accounts, Business and Management,
Engineering and Technology, Life Sciences and Medicine, Natural Sciences and Social Sci-
ences accounted for 86.2% (n = 1000) of the total sample. Most of the students were also native
English speakers (74.6%, n = 865) and living in their birth country (82.8%, n = 961) at the time
of the study. Taking into account region and country of study, 66.5% (n = 771) of the students
were studying away from the area they called home. Table 1 provides further details of the total
sample.

Psychosocial characteristics of the total sample

The average anxiety (M = 13.67, SD = 9.92, 63% moderate to extremely severe, Fig 1) and
depression (M = 17.04, SD = 11.56, 58.2% moderate to extremely severe, Fig 2) scores were
considered moderate. The average wellbeing score was 20.31 (SD = 3.93, Fig 3). Average
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Table 1. Characteristics of the study participants.

Variable n (%)
Age (years)
16 to 25 807 (69.6)
26 to 35 253 (21.8)
36 to 77 100 (8.6)
Gender expressions
He/Him 423 (36.5)
She/Her 698 (60.2)
They/Them 13 (1.1)
Multiple/Other 26 (2.2)
Ethnicity
White 667 (57.5)
Black 250 (21.6)
Asian 97 (8.4)
Mixed/Multiple 93 (8.0)
Other 53 (4.6)
Country of study
UK 788 (67.9)
Rest of Europe 91 (7.8)
South Africa 183 (15.8)
Mexico 72 (6.2)
Other 26 (2.2)
Sexuality
Heterosexual 897 (77.3)
Bisexual 153 (13.2)
Homosexual 55 (4.7)
Other/Unsure/Prefer to say 55 (4.7)
Have additional needs
No 817 (70.4)
Yes 229 (19.7)
Unsure 89 (7.7)
Prefer not to say 25(2.2)
Physically active
Moderately active 798 (68.8)
Active 225 (19.4)
Moderately inactive 137 (11.8)
Level of study
Level 1-3 (e.g., 6" form college) 174 (15.0)
Level 4-6 (e.g., Undergraduate) 694 (59.8)
Level 7-8 (e.g., Postgraduate) 292 (25.2)
Employment status
Unemployed 460 (39.7)
Full time 207 (17.8)
Part time 393 (33.9)
Self-employed 100 (8.6)
Subject of study
Social Sciences 264 (22.8)
Engineering and Technology 203 (17.5)

(Continued)
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Table 1. (Continued)

Variable n (%)
Arts and Humanities 172 (14.8)
Accounts, Business and Management 147 (12.7)
Life Sciences and Medicine 138 (11.9)
Natural Sciences 76 (6.6)
Cross-disciplinary 119 (10.3)
Other 41 (10.3)

https://doi.org/10.1371/journal.pone.0280689.t001

general self-efficacy score was 28.29 (SD = 5.98) and coping strategies varied across the sample
with students reporting a mean between 15 and 28 on the three coping styles; emotion focused
coping had the highest mean (M = 27.59, SD = 6.37) and avoidant coping had the lowest

(M = 15.77, SD = 4.69).

Factors associated with mental health and wellbeing

The fitted models statistically explained 43.4% of the variance in anxiety, R* = .434, F (43,
1116) = 45.72, p < .001, R4 gjustea = -424; 50.2% of the variance in wellbeing, R* = .502, F (43,
1109) = 51.69, p < .001, R? Adjusted = -492 and 57.4% of the variance in depression, R%*= 574,F
(43,1116) = 76.21, p < .001, R? Adjusted = -566, among students in the current sample.

Fig 4 provides a graphical display of the associations between the predictor variables and
the outcomes variables. The supplementary Information S1 File provides further statistical
details of these associations. Compared to students self-identifying as he/him pronouns, stu-
dents self-identifying as she/her pronouns were more likely to experience higher levels of

0.03-

0.02-

Kernel density

0.01-

0.00-

0 10 20 30 40
Anxiety (left to right: normal, mild, moderate, severe, extreme severe)
Fig 1. Distribution of anxiety.

https://doi.org/10.1371/journal.pone.0280689.g001
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Kernel density

0.03-
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0.01-

0.00-
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Depression (left to right: normal, mild, moderate, severe, extreme severe)

Fig 2. Distribution of depression.

https://doi.org/10.1371/journal.pone.0280689.9002

anxiety and lower levels of wellbeing, while students self-identifying as they/them were more
likely to experience higher levels of depression. Age was associated with anxiety and wellbeing
but not depression. Younger students experienced higher levels of anxiety but better wellbeing.
Ethnicity was significantly associated with wellbeing but not anxiety and depression. Students
self-identifying as Black were more likely than White students to experience better wellbeing.
Sexuality was only associated with anxiety. Compared to heterosexual students, students who
self-identified as homosexual were more likely to experience higher levels of anxiety. Students
with additional needs were more likely than students without additional needs to experience
higher levels of anxiety and depression, but there was no significant association between hav-
ing additional needs and wellbeing.

Compared to students studying at the pre-university level, students studying at the post-
graduate level were more likely to experience higher levels of anxiety and depression. Students
studying at the undergraduate level were also more likely than pre-university students to expe-
rience higher levels of depression. Education level was not associated with wellbeing. Location
of study was significantly associated with anxiety, depression and wellbeing. Compared to stu-
dents studying in the UK, students studying at non- European institutions were more likely to
experience higher levels of depression and lower wellbeing. Students studying in any establish-
ment outside of the UK were also more likely to experience higher levels of anxiety. However,
students who considered themselves to be studying away from home were more likely to expe-
rience higher levels of depression.

Increased self-efficacy was associated with lower levels of anxiety and depression and higher
wellbeing scores. Using more emotion-focused and avoidant coping strategies were associated
with higher levels of anxiety and depression. Conversely using fewer emotion-focused and
avoidant coping strategies were associated with higher wellbeing scores. Problem coping
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Fig 3. Distribution of wellbeing.
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strategies were associated with lower depression and higher wellbeing scores but not signifi-
cantly associated with anxiety. Students considered to be physically active were more likely
than those who were moderately inactive to experience lower levels of depression and higher
wellbeing.

Discussion

This study examined the mental health and wellbeing of further and higher education students
and the associating factors after returning to face-to-face (in-person) learning after Covid-19
restrictions.

Mental health and wellbeing of students

The prevalence of anxiety and depression among students in this study was higher than some
of the studies conducted during the pandemic [3, 5, 10], as well as pre-pandemic studies [57,
58]. A similar pattern was observed for wellbeing, with the current findings suggesting contin-
ued reduced wellbeing among students similar to during the pandemic [59] and an even lower
average than the UK national norm in a pre-pandemic sample (20.31 vs 23.2, [42]). When
compared to previous research, this finding is contrary to longitudinal studies which suggest
subsiding mental health difficulties in the general population during or after Covid-19 restric-
tions, but consistent with the evidence that distress may persist among some students [26-30].
This confirms that although students may be allowed to return to in-person learning, it is pos-
sible that they are still experiencing mental health and wellbeing challenges associated with the
pandemic. Another possible explanation could be the factors associated with academic success
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and the social environment at education settings [60]; however, there may be new or added
factors that could be unique to specific groups of students.

Students at risk of poorer mental health and wellbeing

Our findings align with some of the previous research suggesting that age, gender expression
and pre-existing conditions can place some students at risk of experiencing poorer mental
health and wellbeing [7, 11, 12]. Our findings also build on existing literature [13] suggesting
that students who identify as gender non-conforming and/or students who identify as homo-
sexual may continue to experience higher levels of mental distress than others. In terms of eth-
nicity, our findings did not coincide with research that suggested belonging to Black and
Asian or other non-White populations were a significant predictor of poorer mental health
[14]. A possible explanation could be that most of the students who identified as non-White
were studying in countries where they were not considered as a minority ethnic group (e.g.,
South Africa, Mexico). However, students studying in non-European countries did experience
poorer mental health and wellbeing which may better be explained by research from low-and
middle-income regions or countries with more deprived areas [5, 61]. Therefore, it is possible
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different countries experienced different levels of severity of Covid-19 and corresponding
restrictions, and consequently implemented different guidelines that allowed students to
return to in person learning sooner than other countries.

Conversely, Black students were more likely than White students to experience better well-
being. This is an interesting finding that raises further questions about the experiences of stu-
dents who study in countries where they are considered as belonging to a minority ethnic
group. In this same light, our findings align with previous research suggesting that students
with additional needs generally experience poorer mental health. Recent studies suggest that
the vulnerable population was greatly impacted by lockdowns and isolations and therefore it is
possible that the impact could persist [31], suggesting that even more support or interventions
are needed to support these students. Taken together the current findings contribute to the
well-established literature that some marginalised groups (based on gender, sexuality and hav-
ing a disability) are at greater risk of poorer mental health and wellbeing.

Although there are mixed findings suggesting that the level of study and type of programme
was associated with levels of mental health and wellbeing [5, 62], this study adds that both
undergraduate and postgraduate are more likely than pre-university students to experience
higher levels of depression, and postgraduate students are more likely than pre-university stu-
dents to experience greater levels of anxiety. This is consistent with previous research suggest-
ing increased anxiety and depression among older students, sometimes due to additional
caring and financial responsibilities [63]. Notably this was not replicated for wellbeing as level
of study was not significant in the resulting model. Relatedly, students studying away from
home also experienced higher depression levels compared to those who were studying at
home, but this was not the case for anxiety and wellbeing. Although several qualitative and
quantitative studies suggest that these mental health problems co-existed in young people dur-
ing the early stages of the pandemic [3-10], it appears this may not be the case as students
return to-in person learning. It is possible that factors associated with online learning and lim-
ited face-to-face support contributed to the onset of higher levels of anxiety. As for students
studying away from home, studies suggest a greater risk of poor mental health among interna-
tional students [64], but less is known about students who study in their home country but
moved cities or provinces. This study accounted for various categories of students who study
away from home which could explain any contradictory findings and thereby broaden our
knowledge.

Helpful coping strategies

Emotion-focused and avoidant coping strategies were associated with higher anxiety and
depression and lower wellbeing while problem-focused coping was associated with lower
depression and better wellbeing. Researchers with this belief suggest that problem-focused
coping is more effective in controllable circumstances, but emotion-focused coping may be
more effective in uncontrollable circumstances [65, 66]. Although these findings may be prom-
ising, there are mixed views on coping styles as there is also some evidence suggesting that in
specific health conditions like SARS, all types of coping may act as a buffer against its negative
impact [67]. Owing to the subjective nature of the experiences of returning to in-person learn-
ing, more qualitative evidence to explore if emerging themes like “focusing on positives” and
“supporting each other” which were identified among female undergraduate students in the
early stages of the pandemic, still persist [68].

In line with the extant literature, increased self-efficacy was associated with improved men-
tal health and wellbeing [16]. However, some evidence from the first year of the pandemic sug-
gested that although allied health students’ self-efficacy increased over time, their mental
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health did not improve [15]. Based on that finding, it is possible that allied health students may
have experienced even more challenges than other programmes. Yet, these significant differ-
ences between programmes were not consistent in our study. Despite these contradictory find-
ings, increasing self-efficacy among students have been found to be useful in improving
mental health and wellbeing among students in higher education settings [69, 70]. This is an
important finding that could contribute to the further exploration of self-efficacy and positive
psychology as a key construct for promoting resilience in students [71, 72].

Lastly, our findings contribute to the growing body of evidence that physical activity posi-
tively correlates with better mental health and wellbeing among students. Our findings also
add to this knowledge by suggesting that physical activity is associated to specific psychosocial
problems like depression and wellbeing but not anxiety. The current finding also identified
that more than 3 hours of physical activity per week of different activities (e.g., walking,
cycling, gym) may be necessary in order to reduce symptoms of depression and improve
wellbeing.

Strengths and limitations of this study

Despite the potential contributions to knowledge, our findings and conclusions were inter-
preted within the context of some limitations. First, the study was based on self-reported ques-
tionnaires, which could have introduced some respondent bias. Second, the differences in
Covid-19 restrictions across countries and at different times must be noted. Third, we used a
modified measure of physical activity which has not yet been validated. However, the current
version was endorsed as fit-for-purpose by a group of students and demonstrated adequate
reliability within our sample. Therefore, we also acknowledge the potential benefits of student
consultation and active participation throughout this study. Although the representativeness
of the sample from different countries can be noted as a strength, students from some coun-
tries were missed or under-represented which could influence the generalisability of our find-
ings. Similarly, as this study was conducted online, students without access to the internet and
a digital device may not have participated. It is possible that these students may represents a
low-income group of students who may also be at risk of poorer mental health and wellbeing
outcomes. Another possible limitation is that students in our sample could have completed the
survey at different time-points from the time they had returned to in-person learning which
could have impacted recall. Notwithstanding these limitations, this study includes a large and
internationally diverse group of students (N = 1160), and controlled for several individual,
contextual and psychosocial variables.

Implications for policy, practice and research

The current findings suggest a need for continued, and possibly increased, availability of men-
tal health support and student-centred interventions to meet the needs of students who
develop or continue to experience pre-existing mental health symptoms and poor wellbeing
during, and following, the COVID-19 pandemic. The findings also highlight the high preva-
lence of and disparities in mental health and wellbeing among specific groups of students.
Thus, education institutions and policymakers should continue to prioritize the provision of
mental health services and implement student-centred and tailored interventions that focus on
treating, preventing and promoting both mental health and wellbeing. The differences in fac-
tors associated with anxiety, depression and wellbeing suggest a need for continued research
to fully understand how Covid-19 may have impacted different mental health and wellbeing
symptoms—including among higher education students. Similarly, when compared to previous
research the slower rejuvenation in wellbeing compared to anxiety and depression suggests
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that continued research is needed to monitor changes over time. This study may also provide a
basis for qualitative research to identify support needs and preferences of specific groups of
students and the further exploration of coping strategies practiced by students. To inform
intervention development, the findings of this study suggest that the inclusion of techniques
related to self-efficacy, physical activity and problem-focused coping can potentially influence
positive outcomes.

Conclusion

Students with additional needs and students studying at the postgraduate level may be at
greater risk of reduced mental health compared to students without additional needs and
those studying at the pre-university level. Some additional support may be needed for older
students and students identifying as she/her or they/them, and homosexual. Similarly, some
additional focus should be given to students studying away from home, and at non-European
universities. The current findings can inform ongoing Covid-19 research, university policies
and interventions to better support students as they continue to return to in-person learning
after Covid-19 restrictions. Specifically, targeted interventions focusing on useful coping strat-
egies and increasing self-efficacy and physical activity may be beneficial for students.

Supporting information

S1 File.
(XLSX)

Acknowledgments

We thank all the students who took the time to complete the survey and the students who par-
ticipated in the consultation exercises. We would also like to thank our colleagues at Edge Hill
University, London South Bank University, University College London and the Anna Freud
National Centre for Children and Families who shared the survey link with their students. We
also thank everyone who shared the link to survey via their social media platforms.

Author Contributions
Conceptualization: Shaun Liverpool, Ciaran Murphy, Vicky Karkou.

Data curation: Shaun Liverpool, Mohammed Moinuddin, Michael Owen, Katie Bracegirdle,
Meggie Caravotta, Rachel Walker.

Formal analysis: Shaun Liverpool, Mohammed Moinuddin, Katie Bracegirdle,
Meggie Caravotta.

Investigation: Shaun Liverpool, Michael Owen, Katie Bracegirdle, Ciaran Murphy.
Methodology: Shaun Liverpool, Rachel Walker, Vicky Karkou.
Project administration: Shaun Liverpool, Rachel Walker, Vicky Karkou.

Resources: Shaun Liverpool, Supritha Aithal, Meggie Caravotta, Ciaran Murphy, Vicky
Karkou.

Software: Shaun Liverpool, Mohammed Moinuddin.

Supervision: Shaun Liverpool, Supritha Aithal, Michael Owen, Vicky Karkou.

PLOS ONE | https://doi.org/10.1371/journal.pone.0280689 January 23, 2023 14/18


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0280689.s001
https://doi.org/10.1371/journal.pone.0280689

PLOS ONE

Mental health and wellbeing of further and higher education students after Covid-19 restrictions

Validation: Shaun Liverpool, Supritha Aithal, Michael Owen, Katie Bracegirdle,

Meggie Caravotta, Vicky Karkou.

Visualization: Shaun Liverpool.

Writing - original draft: Shaun Liverpool.

Writing - review & editing: Shaun Liverpool, Mohammed Moinuddin, Supritha Aithal,

Michael Owen, Katie Bracegirdle, Meggie Caravotta, Rachel Walker, Ciaran Murphy,
Vicky Karkou.

References

1.

10.

11.

12.

13.

14.

15.

Cucinotta D, Vanelli M. WHO Declares COVID-19 a Pandemic. Acta Biomed. 2020; 91: 157-160.
https://doi.org/10.23750/abm.v91i1.9397 PMID: 32191675

Ibna Seraj PM, Chakraborty R, Mehdi T, Roshid MM. A Systematic Review on Pedagogical Trends and
Assessment Practices during the COVID-19 Pandemic: Teachers’ and Students’ Perspectives. Educa-
tion Research International. 2022; 2022: €1534018. https://doi.org/10.1155/2022/1534018

Zhu J, Racine N, Xie EB, Park J, Watt J, Eirich R, et al. Post-secondary Student Mental Health During
COVID-19: A Meta-Analysis. Front Psychiatry. 2021;12. https://doi.org/10.3389/fpsyt.2021.777251
PMID: 34955924

Nearchou F, Flinn C, Niland R, Subramaniam SS, Hennessy E. Exploring the Impact of COVID-19 on
Mental Health Outcomes in Children and Adolescents: A Systematic Review. Int J Environ Res Public
Health. 2020;17. https://doi.org/10.3390/ijerph17228479 PMID: 33207689

Li W, Zhao Z, Chen D, Peng Y, Lu Z. Prevalence and associated factors of depression and anxiety
symptoms among college students: a systematic review and meta-analysis. Journal of Child Psychol-
ogy and Psychiatry;n/a. https://doi.org/10.1111/jcpp.13606 PMID: 35297041

SamijiH, Wu J, Ladak A, Vossen C, Stewart E, Dove N, et al. Review: Mental health impacts of the
COVID-19 pandemic on children and youth—a systematic review. Child and Adolescent Mental Health.
2022; 27: 173-189. https://doi.org/10.1111/camh.12501 PMID: 34455683

Theberath M, Bauer D, Chen W, Salinas M, Mohabbat AB, Yang J, et al. Effects of COVID-19 pandemic
on mental health of children and adolescents: A systematic review of survey studies. SAGE Open Medi-
cine. 2022; 10: 20503121221086712. https://doi.org/10.1177/20503121221086712 PMID: 35371484

Robinson E, Sutin AR, Daly M, Jones A. A systematic review and meta-analysis of longitudinal cohort
studies comparing mental health before versus during the COVID-19 pandemic in 2020. J Affect Disord.
2022; 296: 567-576. https://doi.org/10.1016/j.jad.2021.09.098 PMID: 34600966

JiaQ, QuY, Sun H, Huo H, Yin H, You D. Mental Health Among Medical Students During COVID-19: A
Systematic Review and Meta-Analysis. Front Psychol. 2022;0. https://doi.org/10.3389/fpsyg.2022.
846789 PMID: 35619776

Liyanage S, Saqgib K, Khan AF, Thobani TR, Tang W, Chiarot CB, et al. Prevalence of Anxiety in Univer-
sity Students during the COVID-19 Pandemic: A Systematic Review. Int J Environ Res Public Health.
2021;19. https://doi.org/10.3390/ijerph19010062 PMID: 35010323

Gin LE, Guerrero FA, Brownell SE, Cooper KM. COVID-19 and Undergraduates with Disabilities: Chal-
lenges Resulting from the Rapid Transition to Online Course Delivery for Students with Disabilities in
Undergraduate STEM at Large-Enroliment Institutions. CBE Life Sci Educ. 2021;20. https://doi.org/10.
1187/cbe.21-02-0028 PMID: 34114885

Madaus JW, Faggella-Luby MN, Dukes LLI, Gelbar NW, Langdon S, Tarconish EJ, et al. What Hap-
pened Next? The Experiences of Postsecondary Students With Disabilities as Colleges and Universi-
ties Reconvened During the Pandemic. Front Psychol. 2022;0. https://doi.org/10.3389/fpsyg.2022.
872733 PMID: 35602703

Fish JN, Salerno J, Williams ND, Rinderknecht RG, Drotning KJ, Sayer L, et al. Sexual Minority Dispari-
ties in Health and Well-Being as a Consequence of the COVID-19 Pandemic Differ by Sexual Identity.
LGBT Health. 2021; 8: 263—-272. https://doi.org/10.1089/Igbt.2020.0489 PMID: 33887160

Proto E, Quintana-Domeque C. COVID-19 and mental health deterioration by ethnicity and gender in
the UK. PLOS ONE. 2021; 16: e0244419. https://doi.org/10.1371/journal.pone.0244419 PMID:
33406085

DalLomba E J., Bonsaksen T., Greer M., & Mansur S. Changes in Study Approaches, Self-efficacy, and
Mental Health in Allied Healthcare Students during the COVID-19 Cirisis. Journal of Occupational Ther-
apy. 2022;6.

PLOS ONE | https://doi.org/10.1371/journal.pone.0280689 January 23, 2023 15/18


https://doi.org/10.23750/abm.v91i1.9397
http://www.ncbi.nlm.nih.gov/pubmed/32191675
https://doi.org/10.1155/2022/1534018
https://doi.org/10.3389/fpsyt.2021.777251
http://www.ncbi.nlm.nih.gov/pubmed/34955924
https://doi.org/10.3390/ijerph17228479
http://www.ncbi.nlm.nih.gov/pubmed/33207689
https://doi.org/10.1111/jcpp.13606
http://www.ncbi.nlm.nih.gov/pubmed/35297041
https://doi.org/10.1111/camh.12501
http://www.ncbi.nlm.nih.gov/pubmed/34455683
https://doi.org/10.1177/20503121221086712
http://www.ncbi.nlm.nih.gov/pubmed/35371484
https://doi.org/10.1016/j.jad.2021.09.098
http://www.ncbi.nlm.nih.gov/pubmed/34600966
https://doi.org/10.3389/fpsyg.2022.846789
https://doi.org/10.3389/fpsyg.2022.846789
http://www.ncbi.nlm.nih.gov/pubmed/35619776
https://doi.org/10.3390/ijerph19010062
http://www.ncbi.nlm.nih.gov/pubmed/35010323
https://doi.org/10.1187/cbe.21-02-0028
https://doi.org/10.1187/cbe.21-02-0028
http://www.ncbi.nlm.nih.gov/pubmed/34114885
https://doi.org/10.3389/fpsyg.2022.872733
https://doi.org/10.3389/fpsyg.2022.872733
http://www.ncbi.nlm.nih.gov/pubmed/35602703
https://doi.org/10.1089/lgbt.2020.0489
http://www.ncbi.nlm.nih.gov/pubmed/33887160
https://doi.org/10.1371/journal.pone.0244419
http://www.ncbi.nlm.nih.gov/pubmed/33406085
https://doi.org/10.1371/journal.pone.0280689

PLOS ONE

Mental health and wellbeing of further and higher education students after Covid-19 restrictions

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Hong J, Mreydem HW, Abou Ali BT, Saleh NO, Hammoudi SF, Lee J, et al. Mediation Effect of Self-Effi-
cacy and Resilience on the Psychological Well-Being of Lebanese People During the Crises of the
COVID-19 Pandemic and the Beirut Explosion. Front Psychiatry. 2022;12. https://doi.org/10.3389/
fpsyt.2021.733578 PMID: 35082699

Rasheed N, Fatima I, Tariq O. University students’ mental well-being during COVID-19 pandemic: The
mediating role of resilience between meaning in life and mental well-being. Acta Psychologica. 2022;
227:103618. https://doi.org/10.1016/j.actpsy.2022.103618 PMID: 35588627

Hammoudi SF, Mreydem HW, Ali BTA, Saleh NO, Chung S, Hallit S, et al. Smartphone Screen Time
Among University Students in Lebanon and Its Association With Insomnia, Bedtime Procrastination,
and Body Mass Index During the COVID-19 Pandemic: A Cross-Sectional Study. Psychiatry Investig.
2021; 18: 871-878. https://doi.org/10.30773/pi.2021.0120 PMID: 34517442

Koelen JA, Mansueto AC, Finnemann A, de Koning L, van der Heijde, Claudia M., et al. COVID-19 and
mental health among at-risk university students: A prospective study into risk and protective factors. Int
J Methods Psychiatr Res. 2022; 31: e1901. https://doi.org/10.1002/mpr.1901 PMID: 34932250

Talapko J, Peri¢ |, Vuli¢ P, Pustijanac E, Juki¢ M, Beki¢ S, et al. Mental Health and Physical Activity in
Health-Related University Students during the COVID-19 Pandemic. Healthcare (Basel). 2021;9.
https://doi.org/10.3390/healthcare9070801 PMID: 34202384

Sakiz H. Delayed educational services during Covid-19 and their relationships with the mental health of
individuals with disabilities. J Community Psychol. 2021. https://doi.org/10.1002/jcop.22676 PMID:
34291811

Liberati E, Richards N, Parker J, Willars J, Scott D, Boydell N, et al. Remote care for mental health: qual-
itative study with service users, carers and staff during the COVID-19 pandemic. BMJ Open. 2021; 11:
€049210. https://doi.org/10.1136/bmjopen-2021-049210 PMID: 33888531

Fischer R, Bortolini T, Karl JA, Zilberberg M, Robinson K, Rabelo A, et al. Rapid Review and Meta-
Meta-Analysis of Self-Guided Interventions to Address Anxiety, Depression, and Stress During COVID-
19 Social Distancing. Front Psychol. 2020;0. https://doi.org/10.3389/fpsyg.2020.563876 PMID:
33192837

Baloran ET. Knowledge, Attitudes, Anxiety, and Coping Strategies of Students during COVID-19 Pan-
demic. Journal of Loss and Trauma. 2020; 25: 635—-642. https://doi.org/10.1080/15325024.2020.
1769300

Rogowska AM, Kusnierz C, Ochnik D. Changes in Stress, Coping Styles, and Life Satisfaction between
the First and Second Waves of the COVID-19 Pandemic: A Longitudinal Cross-Lagged Study in a Sam-
ple of University Students. J Clin Med. 2021;10. https://doi.org/10.3390/jcm10174025 PMID: 34501473

Chandola T, Kumari M, Booker CL, Benzeval M. The mental health impact of COVID-19 and lockdown-
related stressors among adults in the UK. Psychol Med. 2020: 1—10. https://doi.org/10.1017/
S0033291720005048 PMID: 33280639

Pierce M, McManus S, Hope H, Hotopf M, Ford T, Hatch SL, et al. Mental health responses to the
COVID-19 pandemic: a latent class trajectory analysis using longitudinal UK data. Lancet Psychiatry.
2021; 8: 610-619. https://doi.org/10.1016/S2215-0366(21)00151-6 PMID: 33965057

Fancourt D, Steptoe A, Bu F. Trajectories of anxiety and depressive symptoms during enforced isolation
due to COVID-19 in England: a longitudinal observational study. Lancet Psychiatry. 2021; 8: 141-149.
https://doi.org/10.1016/S2215-0366(20)30482-X PMID: 33308420

Li LZ, Wang S. Prevalence and predictors of general psychiatric disorders and loneliness during
COVID-19 in the United Kingdom. Psychiatry Res. 2020; 291: 113267. https://doi.org/10.1016/j.
psychres.2020.113267 PMID: 32623266

[Anonymous]. COVID-19 mental health and wellbeing surveillance: report. 2022. Available: https://
www.gov.uk/government/publications/covid-19-mental-health-and-wellbeing-surveillance-report.

Department for Education. Higher Education Student Statistics: UK, 2017/18—Student numbers and
characteristics. 2019. Available: https://www.hesa.ac.uk/news/17-01-2019/sb252-higher-education-
student-statistics/numbers.

Hjorth CF, Bilgrav L, Frandsen LS, Overgaard C, Torp-Pedersen C, Nielsen B, et al. Mental health and
school dropout across educational levels and genders: a 4.8-year follow-up study. BMC Public Health.
2016; 16: 976. https://doi.org/10.1186/s12889-016-3622-8 PMID: 27627885

Wickersham A, Sugg HVR, Epstein S, Stewart R, Ford T, Downs J. Systematic Review and Meta-analy-
sis: The Association Between Child and Adolescent Depression and Later Educational Attainment.
Journal of the American Academy of Child & Adolescent Psychiatry. 2021; 60: 105—118. https://doi.org/
10.1016/j.jaac.2020.10.008 PMID: 33130250

Duncan MJ, Patte KA, Leatherdale ST. Mental Health Associations with Academic Performance and
Education Behaviors in Canadian Secondary School Students. Canadian Journal of School Psychol-
ogy. 2021; 36: 335—-357. https://doi.org/10.1177/0829573521997311

PLOS ONE | https://doi.org/10.1371/journal.pone.0280689 January 23, 2023 16/18


https://doi.org/10.3389/fpsyt.2021.733578
https://doi.org/10.3389/fpsyt.2021.733578
http://www.ncbi.nlm.nih.gov/pubmed/35082699
https://doi.org/10.1016/j.actpsy.2022.103618
http://www.ncbi.nlm.nih.gov/pubmed/35588627
https://doi.org/10.30773/pi.2021.0120
http://www.ncbi.nlm.nih.gov/pubmed/34517442
https://doi.org/10.1002/mpr.1901
http://www.ncbi.nlm.nih.gov/pubmed/34932250
https://doi.org/10.3390/healthcare9070801
http://www.ncbi.nlm.nih.gov/pubmed/34202384
https://doi.org/10.1002/jcop.22676
http://www.ncbi.nlm.nih.gov/pubmed/34291811
https://doi.org/10.1136/bmjopen-2021-049210
http://www.ncbi.nlm.nih.gov/pubmed/33888531
https://doi.org/10.3389/fpsyg.2020.563876
http://www.ncbi.nlm.nih.gov/pubmed/33192837
https://doi.org/10.1080/15325024.2020.1769300
https://doi.org/10.1080/15325024.2020.1769300
https://doi.org/10.3390/jcm10174025
http://www.ncbi.nlm.nih.gov/pubmed/34501473
https://doi.org/10.1017/S0033291720005048
https://doi.org/10.1017/S0033291720005048
http://www.ncbi.nlm.nih.gov/pubmed/33280639
https://doi.org/10.1016/S2215-0366(21)00151-6
http://www.ncbi.nlm.nih.gov/pubmed/33965057
https://doi.org/10.1016/S2215-0366(20)30482-X
http://www.ncbi.nlm.nih.gov/pubmed/33308420
https://doi.org/10.1016/j.psychres.2020.113267
https://doi.org/10.1016/j.psychres.2020.113267
http://www.ncbi.nlm.nih.gov/pubmed/32623266
https://www.gov.uk/government/publications/covid-19-mental-health-and-wellbeing-surveillance-report
https://www.gov.uk/government/publications/covid-19-mental-health-and-wellbeing-surveillance-report
https://www.hesa.ac.uk/news/17-01-2019/sb252-higher-education-student-statistics/numbers
https://www.hesa.ac.uk/news/17-01-2019/sb252-higher-education-student-statistics/numbers
https://doi.org/10.1186/s12889-016-3622-8
http://www.ncbi.nlm.nih.gov/pubmed/27627885
https://doi.org/10.1016/j.jaac.2020.10.008
https://doi.org/10.1016/j.jaac.2020.10.008
http://www.ncbi.nlm.nih.gov/pubmed/33130250
https://doi.org/10.1177/0829573521997311
https://doi.org/10.1371/journal.pone.0280689

PLOS ONE

Mental health and wellbeing of further and higher education students after Covid-19 restrictions

35.

36.
37.
38.

39.

40.

41.

42,

43.

44,

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

56.
57.

Agnafors S, Barmark M, Sydsjoé G. Mental health and academic performance: a study on selection and
causation effects from childhood to early adulthood. Soc Psychiatry Psychiatr Epidemiol. 2021; 56:
857-866. https://doi.org/10.1007/s00127-020-01934-5 PMID: 32813024

Department for Education. Higher education COVID-19 operational guidance. 2022.
Centres for Disease Control and Prevention. Guidance for Institutions of Higher Education (IHEs). 2022.

INVOLVE. Public Involvement in Research and Research Ethics Committee Review. 2016. Available:
https://www.invo.org.uk/posttypepublication/public-involvement-in-research-and-research-ethics-
committee-review/.

Lovibond, S. H., Lovibond, Peter F., Psychology Foundation of Australia. Manual for the depression
anxiety stress scales. Sydney, N.S.W.: Psychology Foundation of Australia; 1995.

Park SH, Song YJC, Demetriou EA, Pepper KL, Thomas EE, Hickie IB, et al. Validation of the 21-item
Depression, Anxiety, and Stress Scales (DASS-21) in individuals with autism spectrum disorder. Psy-
chiatry Res. 2020; 291: 113300. https://doi.org/10.1016/j.psychres.2020.113300 PMID: 32763554

Thiyagarajan A, James TG, Marzo RR. Psychometric properties of the 21-item Depression, Anxiety,
and Stress Scale (DASS-21) among Malaysians during COVID-19: a methodological study. Humanit
Soc Sci Commun. 2022;9. https://doi.org/10.1057/s41599-022-01229-x PMID: 35789924

Ng Fat L, Scholes S, Boniface S, Mindell J, Stewart-Brown S. Evaluating and establishing national
norms for mental wellbeing using the short Warwick—Edinburgh Mental Well-being Scale (SWEMWBS):
findings from the Health Survey for England. Qual Life Res. 2017; 26: 1129—1144. https://doi.org/10.
1007/s11136-016-1454-8 PMID: 27853963

Stewart-Brown S, Tennant A, Tennant R, Platt S, Parkinson J, Weich S. Internal construct validity of the
Warwick-Edinburgh Mental Well-being Scale (WEMWBS): a Rasch analysis using data from the Scot-
tish Health Education Population Survey. Health Qual Life Outcomes. 2009; 7: 15. hitps://doi.org/10.
1186/1477-7525-7-15 PMID: 19228398

Schwarzer R, Jerusalem M. Generalized Self-Efficacy scale. In: Weinman J, Wright S, Johnston M, edi-
tors. Measures in health psychology: A user’s portfolio. UK: Windsor; 1995. pp. 35-37.

De Las Cuevas C, Pefiate W. Validation of the General Self-Efficacy Scale in psychiatric outpatient
care. Psicothema. 2015; 27: 410—415. https://doi.org/10.7334/psicothema2015.56 PMID: 26493581

Luszczynska A, Scholz U, Schwarzer R. The General Self-Efficacy Scale: Multicultural Validation Stud-
ies. The Journal of Psychology. 2005; 139: 439—-457. https://doi.org/10.3200/JRLP.139.5.439-457
PMID: 16285214

[Anonymous]. Coping Orientation to Problems Experienced Inventory (Brief-COPE). 2021.

Matsumoto S, Yamaoka K, Nguyen HDT, Nguyen DT, Nagai M, Tanuma J, et al. Validation of the Brief
Coping Orientation to Problem Experienced (Brief COPE) inventory in people living with HIV/AIDS in Viet-
nam. Glob Health Med. 2020; 2: 374-383. https://doi.org/10.35772/ghm.2020.01064 PMID: 33409417

Garcia FE, Barraza-Pefia CG, Wlodarczyk A, Alvear-Carrasco M, Reyes-Reyes A. Psychometric prop-
erties of the Brief-COPE for the evaluation of coping strategies in the Chilean population. Psicol Reflex
Crit. 2018; 31: 22. https://doi.org/10.1186/s41155-018-0102-3 PMID: 32026069

National Health Services. The General Practice Physical Activity Questionnaire (GPPAQ) A screening
tool to assess adult physical activity levels, within primary care. 2009. Available: https://assets.
publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/192453/
GPPAQ_-_guidance.pdf.

Ahmad S, Harris T, Limb E, Kerry S, Victor C, Ekelund U, et al. Evaluation of reliability and validity of the
General Practice Physical Activity Questionnaire (GPPAQ) in 60—74 year old primary care patients.
BMC Family Practice. 2015; 16: 113. https://doi.org/10.1186/s12875-015-0324-8 PMID: 26329981
Piedmont RL. Inter-item Correlations. In: Michalos AC, editor. Encyclopedia of Quality of Life and Well-
Being Research. Dordrecht: Springer Netherlands; 2014. pp. 3303-3304. https://doi.org/10.1007/978-
94-007-0753-5_1493

Laerd Statistics. Multiple Regression Analysis using SPSS Statistics. Available: https://statistics.laerd.
com/spss-tutorials/multiple-regression-using-spss-statistics.php.

Schwarz CJ. Regression—hockey sticks, broken sticks, piecewise, change points. In Course Notes for

Beginning and Intermediate Statistics. 2015. Available: http://www.stat.sfu.ca/~cschwarz/
CourseNotes.

SPSSInc. SPSS.; 24.
R Core Team. R Software.; 4.0.

Sarokhani D, Delpisheh A, Veisani Y, Sarokhani MT, Manesh RE, Sayehmiri K. Prevalence of Depres-
sion among University Students: A Systematic Review and Meta-Analysis Study. Depression Research
and Treatment. 2013; 2013: 373857. https://doi.org/10.1155/2013/373857 PMID: 24187615

PLOS ONE | https://doi.org/10.1371/journal.pone.0280689 January 23, 2023 17/18


https://doi.org/10.1007/s00127-020-01934-5
http://www.ncbi.nlm.nih.gov/pubmed/32813024
https://www.invo.org.uk/posttypepublication/public-involvement-in-research-and-research-ethics-committee-review/
https://www.invo.org.uk/posttypepublication/public-involvement-in-research-and-research-ethics-committee-review/
https://doi.org/10.1016/j.psychres.2020.113300
http://www.ncbi.nlm.nih.gov/pubmed/32763554
https://doi.org/10.1057/s41599-022-01229-x
http://www.ncbi.nlm.nih.gov/pubmed/35789924
https://doi.org/10.1007/s11136-016-1454-8
https://doi.org/10.1007/s11136-016-1454-8
http://www.ncbi.nlm.nih.gov/pubmed/27853963
https://doi.org/10.1186/1477-7525-7-15
https://doi.org/10.1186/1477-7525-7-15
http://www.ncbi.nlm.nih.gov/pubmed/19228398
https://doi.org/10.7334/psicothema2015.56
http://www.ncbi.nlm.nih.gov/pubmed/26493581
https://doi.org/10.3200/JRLP.139.5.439-457
http://www.ncbi.nlm.nih.gov/pubmed/16285214
https://doi.org/10.35772/ghm.2020.01064
http://www.ncbi.nlm.nih.gov/pubmed/33409417
https://doi.org/10.1186/s41155-018-0102-3
http://www.ncbi.nlm.nih.gov/pubmed/32026069
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/192453/GPPAQ_-_guidance.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/192453/GPPAQ_-_guidance.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/192453/GPPAQ_-_guidance.pdf
https://doi.org/10.1186/s12875-015-0324-8
http://www.ncbi.nlm.nih.gov/pubmed/26329981
https://doi.org/10.1007/978-94-007-0753-5_1493
https://doi.org/10.1007/978-94-007-0753-5_1493
https://statistics.laerd.com/spss-tutorials/multiple-regression-using-spss-statistics.php
https://statistics.laerd.com/spss-tutorials/multiple-regression-using-spss-statistics.php
http://www.stat.sfu.ca/~cschwarz/CourseNotes
http://www.stat.sfu.ca/~cschwarz/CourseNotes
https://doi.org/10.1155/2013/373857
http://www.ncbi.nlm.nih.gov/pubmed/24187615
https://doi.org/10.1371/journal.pone.0280689

PLOS ONE

Mental health and wellbeing of further and higher education students after Covid-19 restrictions

58.

59.

60.

61.

62.

63.

64.

65.

66.
67.

68.

69.

70.

71.

72.

Ibrahim AK, Kelly SJ, Adams CE, Glazebrook C. A systematic review of studies of depression preva-
lence in university students. Journal of Psychiatric Research. 2013; 47: 391—400. https://doi.org/10.
1016/}.jpsychires.2012.11.015 PMID: 23260171

Holm-Hadulla RM, Klimov M, Juche T, Méltner A, Herpertz SC. Well-Being and Mental Health of Stu-
dents during the COVID-19 Pandemic. Psychopathology. 2021; 54: 291-297. https://doi.org/10.1159/
000519366 PMID: 34564075

Mofatteh M. Risk factors associated with stress, anxiety, and depression among university undergradu-
ate students. AIMS Public Health. 2020; 8: 36—65. https://doi.org/10.3934/publichealth.2021004 PMID:
33575406

Kola L, Kohrt BA, Hanlon C, Naslund JA, Sikander S, Balaji M, et al. COVID-19 mental health impact
and responses in low-income and middle-income countries: reimagining global mental health. The Lan-
cet Psychiatry. 2021; 8: 535-550. https://doi.org/10.1016/S2215-0366(21)00025-0 PMID: 33639109

Wyatt T, Oswalt SB. Comparing Mental Health Issues Among Undergraduate and Graduate Students.
American Journal of Health Education. 2013; 44: 96—107. https://doi.org/10.1080/19325037.2013.
764248

Carr E, Davis K, Bergin-Cartwright G, Lavelle G, Leightley D, Oetzmann C, et al. Mental health among
UK university staff and postgraduate students in the early stages of the COVID-19 pandemic. Occup
Environ Med. 2021; 79: 259-267. https://doi.org/10.1136/0emed-2021-107667 PMID: 34675129

Kiveld L, Mouthaan J, van der Does W, Antypa N. Student mental health during the COVID-19 pan-
demic: Are international students more affected? J Am Coll Health. 2022: 1-9. https://doi.org/10.1080/
07448481.2022.2037616 PMID: 35157564

Stanistawski K. The Coping Circumplex Model: An Integrative Model of the Structure of Coping With
Stress. Front Psychol. 2019;10. https://doi.org/10.3389/fpsyg.2019.00694 PMID: 31040802

Lazarus RS, Folkman S. Stress, appraisal, and coping: Springer publishing company; 1984.

Main A, Zhou Q, Ma Y, Luecken LJ, Liu X. Relations of SARS-related stressors and coping to Chinese
college students’ psychological adjustment during the 2003 Beijing SARS epidemic. J Couns Psychol.
2011; 58: 410—423. https://doi.org/10.1037/a0023632 PMID: 21574694

Trower R, Hurley L, Murphy E, Durand H, Farrel K, Meade O, et al. Understanding the stress and coping
experiences of undergraduate university students in the COVID-19 context: A qualitative study [version
1; peer review: awaiting peer review]. HRB Open Research. 2022;5.

Goozee R, Barrable A, Lubenko J, Papadatou-Pastou M, Haddad M, McKeown E, et al. Investigating
the feasibility of MePlusMe, an online intervention to support mental health, well-being, and study skills
in higher education students. J Ment Health. 2022: 1-11. https://doi.org/10.1080/09638237.2022.
2069699 PMID: 35549804

Barrable A, Papadatou-Pastou M, Tzotzoli P. Supporting mental health, wellbeing and study skills in
Higher Education: an online intervention system. International Journal of Mental Health Systems. 2018;
12: 54. https://doi.org/10.1186/s13033-018-0233-z PMID: 30323858

Cassidy S. Resilience Building in Students: The Role of Academic Self-Efficacy. Front Psychol. 2015;0.
https://doi.org/10.3389/fpsyg.2015.01781 PMID: 26640447

Herbert C. Enhancing Mental Health, Well-Being and Active Lifestyles of University Students by Means
of Physical Activity and Exercise Research Programs. Frontiers in public health. 2022; 10: 849093.
https://doi.org/10.3389/fpubh.2022.849093 PMID: 35548074

PLOS ONE | https://doi.org/10.1371/journal.pone.0280689 January 23, 2023 18/18


https://doi.org/10.1016/j.jpsychires.2012.11.015
https://doi.org/10.1016/j.jpsychires.2012.11.015
http://www.ncbi.nlm.nih.gov/pubmed/23260171
https://doi.org/10.1159/000519366
https://doi.org/10.1159/000519366
http://www.ncbi.nlm.nih.gov/pubmed/34564075
https://doi.org/10.3934/publichealth.2021004
http://www.ncbi.nlm.nih.gov/pubmed/33575406
https://doi.org/10.1016/S2215-0366(21)00025-0
http://www.ncbi.nlm.nih.gov/pubmed/33639109
https://doi.org/10.1080/19325037.2013.764248
https://doi.org/10.1080/19325037.2013.764248
https://doi.org/10.1136/oemed-2021-107667
http://www.ncbi.nlm.nih.gov/pubmed/34675129
https://doi.org/10.1080/07448481.2022.2037616
https://doi.org/10.1080/07448481.2022.2037616
http://www.ncbi.nlm.nih.gov/pubmed/35157564
https://doi.org/10.3389/fpsyg.2019.00694
http://www.ncbi.nlm.nih.gov/pubmed/31040802
https://doi.org/10.1037/a0023632
http://www.ncbi.nlm.nih.gov/pubmed/21574694
https://doi.org/10.1080/09638237.2022.2069699
https://doi.org/10.1080/09638237.2022.2069699
http://www.ncbi.nlm.nih.gov/pubmed/35549804
https://doi.org/10.1186/s13033-018-0233-z
http://www.ncbi.nlm.nih.gov/pubmed/30323858
https://doi.org/10.3389/fpsyg.2015.01781
http://www.ncbi.nlm.nih.gov/pubmed/26640447
https://doi.org/10.3389/fpubh.2022.849093
http://www.ncbi.nlm.nih.gov/pubmed/35548074
https://doi.org/10.1371/journal.pone.0280689

