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Abstract: Mental health symptoms are highly prevalent in university students and have been further
exacerbated following the COVID-19 pandemic. The aim of this study was to examine the prospective
prediction of five mental health symptoms (anxiety, depression, insomnia, suicidality, substance
misuse risk) on university non-completion. Baseline data were collected between July and September
2020 following the first UK lockdown and prior to the 2020/2021 academic year. Univariate binary
logistic regression analyses were performed using data from 147 participants who were due to
graduate at the end of the 2020/2021 academic year. Only substance misuse risk was found to
predict university non-completion, with students with a higher risk of substance misuse more likely
to not complete their university course. There appears to be an association between substance
misuse risk and university non-completion; however, this was attenuated once study characteristic
covariates (study level, changes in study hours and study engagement) were included, indicating
possible associations between these variables. Future research should further consider the role of
substance use in this population and the relationship with study characteristics, engagement and
university completion.
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1. Introduction
1.1. Prevalence of Mental Health Symptoms in University Students

Symptoms of poor mental health are highly prevalent amongst university students [1,2]
and have been found to have worsened since the onset of the COVID-19 pandemic [3–5].
An increase in the symptoms of anxiety and depression has been found in university
students following the COVID-19 pandemic, with as many as over 50% found to score
above the clinical cut-off for anxiety and depression [6–9]. Insomnia symptoms also appear
to be on the rise, with sleep problems reported to be increasing from 22.6% (2010) to 30.5%
(2018) amongst a sample of university students [10]. The COVID-19 pandemic appears
to have further exacerbated sleep problems in university students, with a systematic
review examining sleep disturbances during the pandemic finding a 41.2% prevalence rate,
compared to 36.7% in the general population [11]. However, it is worth noting that some
parameters of sleep have improved since the onset of the pandemic, with an increase in
total sleep time and improvement in the regularity of sleep timing observed in university
students [12].

Of high concern is the increase in suicidal thoughts observed between 2010 and
2018 [13]. Not only have 21% of students reported suicidal thoughts, but similar rates have
been seen for thoughts and acts of self-harm [13]. High rates of substance use within the
university student population have also been found. In a sample of university students,
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less than half of undergraduates reported no alcohol, tobacco or other drug use, with 31.4%,
16.3% and 6.7% reporting one, two or three substance use behaviours, respectively [14].
That said, in a sample of US college students, although 26.9% and 15.1% of participants
reported an increase in alcohol consumption and cannabis use, respectively, 34.4% and
25.9% reported a decrease in use following the onset of the COVID-19 pandemic [15].

1.2. Associations between Mental Health Symptoms and Academic Performance

Academic performance is most often explored in the context of academic achievement,
defined through grades or grade point average (GPA) scores obtained by individuals during
their studies [16]. Mental health symptoms have been associated with lower academic
functioning in students [1], with higher symptoms of anxiety and depression associated
with poorer academic performance [17], lower grades at university [2] and an increased
likelihood of dropping a course at university [18]. Students with positive screens for
anxiety and depression, using the GAD-7 and PHQ-9, have been found to be twice as
likely to experience academic dissatisfaction than those with no positive screens [19].
Insomnia, disturbed sleep and more variable sleep quantity have also been associated with
poorer academic outcomes, such as delayed study progress, poorer GPA scores and an
increased risk of failed examinations or dropping a course [20–23]. Likewise, longer sleep
duration, better sleep quality and more consistent sleep has been associated with greater
academic performance [24]. Some evidence for associations between substance use and
academic performance has also been found. Cigarette use, binge drinking, marijuana use
and prescription and other drug use has been associated with lower self-reported GPA,
and cigarette use has also been associated with an increased probability of dropping a
course [21]. That said, students with poorer academic outcomes do not always report low
wellbeing [25], and no significant effect of anxiety and depression symptoms on end of
semester grades [18], as well as no significant differences in sleep quality between those
with low and high grades [26], have been found.

1.3. Rationale and Research Aim

Previous research highlights inconsistencies in the associations between mental health
symptoms and the academic performance of university students, with different methodolo-
gies, measures and student subpopulations used. Previous studies have used self-reported
grades [17,18,22,26], which introduces the possibility of response bias; therefore, focusing
on the non-completion of a university course provides a more objective outcome. The
further examination of a number of mental health symptoms simultaneously, which are
highly prevalent in the population and increasing following the onset of the COVID-19
pandemic, will provide a more comprehensive and objective picture regarding which may
be potential risk factors of not completing a university course.

Thus, the aim of this study was to evaluate the association of a number of mental
health symptoms with the academic outcomes of a sample of UK university students,
adjusting for study characteristics and changes in circumstances as a result of the COVID-19
pandemic. The potential risk factors of students not completing their university course
were investigated.

2. Materials and Methods
2.1. Study Design

This study is part of a larger study (RECOVERS study) examining the impact of the
COVID-19 pandemic on student wellbeing. The study comprised two online surveys (a
baseline screening survey and a 6-month follow-up survey), which examined the prevalence
and risk factors of five mental health symptoms, both cross-sectionally and longitudinally,
during the COVID-19 pandemic. See Tang et al. (2022) for further details [9].

All procedures involving human subjects were approved by the Humanities and Social
Sciences Research Ethics Committee of the University of Warwick, UK. All participants
provided informed consent prior to starting the online survey. Only the cross-sectional
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component, which included an online survey completed by UK university students and
young adults not at university was used in this study. For this study, only participants
from a single university in the UK were included. The university is a public, campus-based
university in the West Midlands of England, and one of the UK’s Russell Group universities.
The academic outcome data of these participants, who gave consent for this to be accessed
by the research team, were obtained from the university’s student records department.

The relationship between mental health symptoms and academic outcomes was then
examined using the baseline screening survey data of the RECOVERS study. The baseline
screening survey was open for participation between July and September 2020, which was
just after the first UK lockdown and the final university term of the academic year. During
this period, restrictions were easing, and the UK was returning to some level of ‘normality’.
The academic data were collected in November 2021 for the 2020/2021 academic year. Over
this academic year, universities were greatly impacted by lockdowns, ongoing changes in
restrictions and how courses were delivered. Figure 1 provides further details on the study
design and data collection time points.

Educ. Sci. 2023, 13, x FOR PEER REVIEW 3 of 15 
 

prevalence and risk factors of five mental health symptoms, both cross-sectionally and 
longitudinally, during the COVID-19 pandemic. See Tang et al. (2022) for further details 
[9].  

All procedures involving human subjects were approved by the Humanities and So-
cial Sciences Research Ethics Committee of the University of Warwick, UK. All partici-
pants provided informed consent prior to starting the online survey. Only the cross-sec-
tional component, which included an online survey completed by UK university students 
and young adults not at university was used in this study. For this study, only participants 
from a single university in the UK were included. The university is a public, campus-
based university in the West Midlands of England, and one of the UK’s Russell Group 
universities. The academic outcome data of these participants, who gave consent for this 
to be accessed by the research team, were obtained from the university’s student records 
department.  

The relationship between mental health symptoms and academic outcomes was then 
examined using the baseline screening survey data of the RECOVERS study. The baseline 
screening survey was open for participation between July and September 2020, which was 
just after the first UK lockdown and the final university term of the academic year. During 
this period, restrictions were easing, and the UK was returning to some level of ‘normal-
ity’. The academic data were collected in November 2021 for the 2020/2021 academic year. 
Over this academic year, universities were greatly impacted by lockdowns, ongoing 
changes in restrictions and how courses were delivered. Figure 1 provides further details 
on the study design and data collection time points.  

 
Figure 1. Timeline of the RECOVERS study and key moments of the COVID-19 pandemic during 
the university’s 2020/2021 academic year. 

2.2. Participants  
Participants recruited from a single university in the UK were recruited via conven-

ience sampling. The study was advertised through university channels. A prize draw of 
four GBP 100 Amazon vouchers was introduced as an incentive to participate in the study 
in August 2020. The eligibility criteria were to be a current student enrolled at the univer-
sity and at least 18 years old. For this study, participants who completed the baseline 
screening survey of the RECOVERS study were asked at the end of the survey if they gave 
permission for the research team to link their data to student records. Out of 716 partici-
pants who started the survey, 296 gave permission. From these participants, academic 
outcome data was available from student records for 150 of the participants who were due 
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2.2. Participants

Participants recruited from a single university in the UK were recruited via conve-
nience sampling. The study was advertised through university channels. A prize draw
of four GBP 100 Amazon vouchers was introduced as an incentive to participate in the
study in August 2020. The eligibility criteria were to be a current student enrolled at
the university and at least 18 years old. For this study, participants who completed the
baseline screening survey of the RECOVERS study were asked at the end of the survey
if they gave permission for the research team to link their data to student records. Out
of 716 participants who started the survey, 296 gave permission. From these participants,
academic outcome data was available from student records for 150 of the participants
who were due to graduate in the 2020/2021 academic year. Due to a lack of between-year
progression data available from student records, participants who were not due to graduate
were not included. This study, therefore, focused specifically on comparing participants
who successfully completed their course and those who were identified as withdrawing,
obtaining an extension or re-sitting their course.

Of the 150 participants whose academic data were available, 134 completed their
university studies with 13 participants not completing their university studies due to either
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an extension, resitting or withdrawing from their course. A further three participants were
unsuitable for analysis due to their status at the time the academic data was obtained
(e.g., identified as completed studies but had returned to their own institution following
a secondment). The mean age of participants was 23.97 (SD = 7.630). The majority of
participants were female (66.0%) and of White/Caucasian ethnicity (58.9%).

2.3. Measures
2.3.1. Outcome Variable

Academic outcome data consisted of participants’ study status at the time of obtaining
the data from student records (November 2021), and if applicable, final grade, i.e., first class.
Participants’ data were categorised into whether they had completed their course and had
been awarded their final grade or had not completed their course and were identified as
having withdrawn, were currently within an extension period or were re-sitting. Data were
coded as ‘have completed course’ (0) or ‘have not completed course’ (1).

2.3.2. Predictor Variables

The GAD-7 (General Anxiety Disorder Questionnaire) was used to assess for the
presence of anxiety in the previous two weeks. Ratings range from ‘not at all’ (0) to ‘nearly
every day’ (3). Example statements include ‘Feeling nervous, anxious or on edge’ and
‘Being so restless that it is hard to sit still’. Possible scores range from 0 to 21 with the
following categories: none (0–4), mild (5–9), moderate (10–14) and severe (15–21) [27].
The Cronbach alpha coefficient was observed to be α = 0.904, indicative of high internal
consistency (α ≥ 0.8) [28].

The PHQ-9 (Patient Health Questionnaire) was used to assess for the presence of
depression in the previous two weeks. Ratings range from ‘not at all’ (0) to ‘nearly every
day’ (3). Example statements include ‘Little interest or pleasure in doing things’ and
‘Feeling bad about yourself—or that you are a failure or have let yourself or your family
down’. Possible scores range from 0 to 27 with the following categories: none (0–4), mild
(5–9), moderate (10–14), moderately severe (15–19) and severe (20–27) [29]. The Cronbach
alpha coefficient was observed to be α = 0.844, indicative of high internal consistency
(α ≥ 0.8) [28].

The ISI-3 (Insomnia Severity Index) was used to assess participants’ presence and
severity of insomnia symptoms. An example question is ‘How worried/distressed are you
about your current sleep problem?’. Higher scores indicate greater difficulties. Possible
scores range from 0 to 12. A total score of 7 to 12 indicates clinical insomnia [30]. The
Cronbach alpha coefficient was observed to be α = 0.770, indicative of satisfactory internal
consistency (α ≥ 0.7) [28].

The Suicide Behaviours Questionnaire-Revised (SBQ-R) includes four questions to
assess the different dimensions of suicidality: lifetime suicide ideation/attempt, frequency
of suicide ideation/attempt, threat of suicide attempt, and future suicidal behaviour. An
example question is ‘Have you ever thought about or attempted to kill yourself?’. The total
score ranges from 3 to 18, and a cut-off score of ≥7 is recommended for use in non-clinical
samples [31]. The Cronbach alpha coefficient was observed to be α = 0.788, indicative of
satisfactory internal consistency (α ≥ 0.7) [28].

The National Institute of Drug Abuse Alcohol Smoking Substance Involvement Screen-
ing Test (NIDA-ASSIST) was used to assess participants’ substance misuse risk. Seven
Likert scale questions assess the frequency and impact of the use of four substances: alcohol,
tobacco, prescription medication (for non-medical reasons, i.e., for reasons or in doses other
than prescribed) and other substances. An example question is ‘In the past 3 months, how
often have you had a strong desire or urge to use substances?’, with possible response op-
tions ranging from ‘Never’ to ‘Daily or almost daily’. Each question is weighted differently
depending on the severity of the risk examined by the item: for example, the item asking
participants ‘how often have you failed to do what was normally expected of you because
of your use of (first drug, second drug, etc.)’ is weighted more heavily than the question
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‘In the past three months, how often have you used the substances you mentioned (first
drug, second drug, etc.)?’. The average total score for all substances is used to evaluate
risk: low risk (0–3.49), moderate risk (3.5–26.49) and high risk (26.5–39) [32]. The Cronbach
alpha coefficient was observed to be α = 0.704, indicative of satisfactory internal consistency
(α ≥ 0.7) [28].

2.3.3. Covariates

Covariates included in the analyses were related to participants’ study characteristics
and changes since the COVID-19 pandemic. These included study level (undergraduate or
postgraduate), changes in hours of study (increased, decreased, stayed the same), changes
in engagement with studies (better, worse, stayed the same) and financial changes (better,
worse, stayed the same).

2.4. Data Analysis

All statistical analyses were performed using JASP (version 0.16.3) [33] with the
exception of the weighted analyses which were performed on SPSS (version 27) [34].

Stabilised inverse probability scores were applied as weighted analyses [35,36]. The
propensity score referred to the conditional probability of being a completer of the baseline
screening survey and was calculated using three key demographic variables (age, gender
and ethnicity) of all participants who started the survey. The inverse of the propensity
score was then multiplied by the marginal probability of being a survey completer, which
resulted in a stabilised inverse probability weight (SIPW). This weighting preserves the
sample size whilst helping to balance potential biases, addressing the representativeness of
the demographics of the sample, as a result of drop-out from the baseline screening survey.

Using the baseline screening survey, the characteristics of participants, including
demographics, study characteristics and changes since the COVID-19 pandemic and mental
health symptoms, were reported first using either mean and standard deviation or number
and percentage.

Univariate binary logistic regression analyses were then performed using the baseline
screening survey data. Due to the small sample size of the mental health predictors, separate
logistic regression models were deemed to be more appropriate rather than running one
regression analysis with several predictors.

For Model 1, one mental health predictor variable was included in each analysis
(anxiety, depression, insomnia, suicidality, substance misuse risk). The outcome variable
was whether participants had or had not completed their university course.

Model 2 then consisted of the mental health predictor variable with study characteris-
tics and changes since the COVID-19 pandemic included as covariates. These were added in
a separate block after the mental health predictor variable to examine any changes. As there
were no significant changes after the application of weighted analyses, unweighted results
were reported in the text with both unweighted and weighted beta estimates reported in
the corresponding Table.

3. Results
3.1. Baseline Characteristics

One hundred and forty-seven participants were included in the analyses. The majority
of participants were undergraduate students (65.3%) and were enrolled on a course full time
(95.2%). The most common courses participants were enrolled on were Psychology (14.3%),
Life Sciences (12.2%) and Statistics (8.2%). Most participants reported a decrease in study
hours (50.3%), worse study engagement (58.5%) and worse financial status (35.9%) since the
onset of the COVID-19 pandemic. As a group, participants were identified as experiencing
mild levels of anxiety (M = 8.54, SD = 5.767) and depression (M = 8.34, SD = 5.686), not
experiencing clinically significant insomnia symptoms (M = 3.93, SD = 3.638), not experi-
encing significant suicidality behaviours (M = 5.59, SD = 3.101), and were identified as low
risk for substance misuse (M = 2.28, SD = 2.552).
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Focusing on clinical symptoms, 17% were identified as experiencing severe levels of
anxiety, with 15.7% experiencing between moderately severe and severe levels of depres-
sion. Additionally, 27.9% were experiencing clinical insomnia levels, with 26.5% at a higher
risk of suicidality. There were no participants identified as being at high risk of substance
misuse and 22.6% were identified as at moderate risk of substance misuse. See Table 1 for
further details.

Table 1. Participant characteristics at baseline.

Variable Category Completed Course
(n = 134)

Did Not Complete
Course (n = 13)

Total Participants
(n = 147)

Age 23.78 (7.388) 25.92 (9.945) 23.97 (7.630)

Gender

Female 88 (65.7%) 9 (69.2%) 97 (66.0%)

Male 43 (32.1%) 2 (15.4%) 45 (30.6%)

Other 3 (2.2%) 2 (15.4%) 5 (3.4%)

Ethnicity

White/Caucasian 80 (59.7%) 6 (50.0%) 86 (58.9%)

Black/African/Caribbean/Black
British 7 (5.2%) 2 (16.7%) 9 (6.2%)

Asian/Asian British 28 (20.9%) 4 (33.3%) 32 (21.9%)

Mixed 16 (12.0%) 0 16 (11.0%)

Other 3 (2.2%) 0 3 (2.0%)

Study level

Undergraduate 91 (67.9%) 5 (38.5%) 96 (65.3%)

Postgraduate 43 (32.1%) 8 (61.5%) 51 (34.7%)

Type of course

Undergraduate 88 (65.7%) 5 (38.5%) 93 (63.3%)

Master’s 36 (26.9%) 4 (30.8%) 40 (27.2%)

PhD or Professional Doctorate 7 (5.2%) 4 (30.8%) 11 (7.5)

Other 3 (2.2%) 0 3 (2.0%)

Study mode

Full Time 128 (95.5%) 12 (92.3%) 140 (95.2%)

Part Time 6 (4.5%) 1 (7.7%) 7 (4.8%)

Hours of study
since COVID-19

Increased 35 (26.1%) 1 (7.7%) 36 (25.2%)

Decreased 64 (47.8%) 8 (61.5%) 72 (50.3%)

Stayed about the same 32 (23.9%) 3 (23.1%) 35 (24.5%)

N/A 3 (2.2%) 1 (7.7%)

Engagement in
studies since
COVID-19

Better 23 (17.2%) 5 (38.5%) 28 (19.0%)

Worse 78 (58.2%) 8 (61.5%) 86 (58.5%)

Stayed about the same 33 (24.6%) 0 33 (22.5%)
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Table 1. Cont.

Variable Category Completed Course
(n = 134)

Did Not Complete
Course (n = 13)

Total Participants
(n = 147)

Financial changes
since COVID-19

Better 41 (30.6%) 4 (30.8%) 45 (31.7%)

Worse 47 (35.1%) 4 (30.8%) 51 (35.9%)

Stayed about the same 41 (30.6%) 5 (38.4%) 46 (32.4%)

N/A 5 (3.7%) 0

Anxiety 8.42 (5.700) 9.77 (6.547) 8.54 (5.767)

None 37 (27.6%) 4 (30.8%) 41 (27.9%)

Mild 44 (32.8%) 1 (7.7%) 45 (30.6%)

Moderate 31 (23.1%) 5 (38.5%) 36 (24.5%)

Severe 22 (16.4%) 3 (23.0%) 25 (17.0%)

Depression 8.13 (5.535) 10.54 (6.936) 8.34 (5.686)

None 38 (28.4%) 3 (23.1%) 41 (27.9%)

Mild 48 (35.8%) 3 (23.1%) 51 (34.7%)

Moderate 29 (21.6%) 3 (23.1%) 32 (21.8%)

Moderately Severe 14 (10.5%) 2 (15.4%) 16 (10.9%)

Severe 5 (3.7%) 2 (15.4%) 7 (4.8%)

Insomnia 3.77 (3.498) 5.54 (4.719) 3.93 (3.638)

No Clinical Insomnia 99 (73.9%) 7 (53.8%) 106 (72.1%)

Clinical Insomnia 35 (26.1%) 6 (46.2%) 41 (27.9%)

Suicidality 5.50 (3.028) 6.46 (3.799) 5.59 (3.101)

Lower risk 99 (73.9%) 9 (69.2%) 108 (73.5%)

Higher risk 35 (26.1%) 4 (30.8%) 39 (26.5%)

Substance misuse
risk 2.12 (2.330) 3.83 (4.016) 2.28 (2.552)

Low risk 103 (77.4%) 10 (77.0%) 113 (77.4%)

Moderate risk 30 (22.6%) 30 (23.0%) 33 (22.6%)

High risk 0 0 0

Note: A total of 147 participants took part. Ethnicity data missing for one participant. Number and percentage
reported for all variables apart from age and total scores of mental health outcomes where means and standard
deviations are reported. Anxiety (GAD-7), depression (PHQ-9), insomnia (ISI-3), suicidality (SBQ-R), substance
misuse risk (NIDA-ASSIST).

3.2. Predictors of University Course Non-Completion
3.2.1. Anxiety

The chi-square tests for model comparisons did not show a significant improvement
of a model in which anxiety was the only predictor (Model 1), χ2 (1) = 0.642, p = 0.423,
Nagelkerke R2 = 0.010, compared to the intercept. When study characteristics and changes
following COVID-19 were added as covariates (Model 2), there was a significant improve-
ment in the model (χ2 (5) = 17.877, p = 0.003, Nagelkerke R2 = 0.254), with study level, study
hours and study engagement identified as significant predictors. Postgraduates and partic-
ipants identifying no change or a decrease in study hours and better study engagement
since the pandemic were more likely to not complete their course (see Table 2).
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Table 2. Univariate logistic regression models examining predictors of university course non-completion.

Predictor Variable Model 1 Model 2

B [95% CI] Weighted B B [95% CI] Weighted B

Anxiety Intercept −2.695 [−3.789, −1.600] −2.580 −1.693 [−3.147, −0.239] −3.339

Anxiety 0.040 [−0.057, 0.137] 0.019 0.032 [−0.079, 0.143] 0.015

Study level (undergraduate) −1.964 [−3.386, −0.543] ** 1.728 *

Study hours (increased) −3.095 [−5.608, −0.583] * −2.807 *

Study engagement (better) 2.369 [0.747, 3.991] ** 2.197 *

Financial status (better) −0.188 [−1.609, 1.232] −0.334

Nagelkerke R2 0.010 0.254

Depression Intercept −2.981 [−4.110, −1.852] −3.002 −2.244 [−3.799, −0.689] −3.965

Depression 0.070 [−0.025, 0.164] 0.063 0.081 [−0.024, 0.186] 0.071

Study level (undergraduate) −1.978 [−3.414, −0.542] ** 1.759 *

Study hours (increased) −3.232 [−5.778, −0.685] * −2.904 *

Study engagement (better) 2.557 [0.901, 4.213] ** 2.356 *

Financial status (better) −0.049 [−1.480, 1.381] −0.160

Nagelkerke R2 0.031 0.281

Insomnia Intercept −2.946 [−3.968, −1.925] −2.877 −1.905 [−3.147, −0.663] −3.701

Insomnia 0.132 [−0.025, 0.289] 0.103 0.123 [−0.042, 0.288] 0.110

Study level (undergraduate) −1.982 [−3.418, −0.547] ** 1.778 *

Study hours (increased) −3.123 [−5.666, −0.579] * −2.841 *

Study engagement (better) 2.360 [0.727, 3.993] ** 2.216 *

Financial status (better) −0.356 [−1.760, 1.047] −0.415

Nagelkerke R2 0.041 0.280

Suicidality Intercept −2.849 [−4.016, −1.681] −3.072 −2.009 [−3.541, −0.477] −3.905

Suicidality 0.087 [−0.074, 0.247] 0.107 0.101 [−0.078, 0.281] 0.105

Study level (undergraduate) −2.038 [−3.474, −0.602] ** 1.785 *

Study hours (increased) −3.110 [ −5.638, −0.582] * −2.725 *

Study engagement (better) 2.418 [0.787, 4.048] ** 2.169 *

Financial status (better) −0.101 [−1.515, 1.312] −0.211

Nagelkerke R2 0.016 0.266

Substance misuse risk
Intercept −2.878 [−3.717, −2.039] −2.972 −1.785 [−3.017, −0.554] −3.482

Substance misuse risk 0.194 [0.019, 0.368] * 0.196 * 0.135 [−0.062, 0.331] 0.137

Study level (undergraduate) −1.856 [−3.295, −0.418] * 1.602 *

Study hours (increased) −2.969 [−5.512, −0.426] * −2.587

Study engagement (better) 2.339 [0.679, 3.999] ** 2.079 *

Financial status (better) −0.295 [−1.676, 1.086] −0.394

Nagelkerke R2 0.063 0.277

Note: A total of 147 participants included with the exception of substance misuse risk (n = 146). Based on partici-
pants not completing their course (due to course withdrawal, extension or resitting). Positive non-standardised
beta estimate indicates participants are more likely to not complete their course. Beta estimate significance is
indicated by * p < 0.05, ** p < 0.01. Model 1 = mental health outcome; Model 2 = mental health outcome + study
characteristics and changes since COVID-19. Anxiety (GAD-7), depression (PHQ-9), insomnia (ISI-3), suicidality
(SBQ-R), substance misuse risk (NIDA-ASSIST).
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3.2.2. Depression

The chi-square tests for model comparisons did not show a significant improvement
of a model in which depression was the only predictor (Model 1), χ2 (1) = 2.032, p = 0.154,
Nagelkerke R2 = 0.031, compared to the intercept. When study characteristics and changes
following COVID-19 were added as covariates (Model 2), there was a significant improve-
ment in the model (χ2 (5) = 19.876, p = 0.001, Nagelkerke R2 = 0.281), with study level, study
hours and study engagement identified as significant predictors. Postgraduates and partic-
ipants identifying no change or a decrease in study hours and better study engagement
since the pandemic were more likely to not complete their course (see Table 2).

3.2.3. Insomnia

The chi-square tests for model comparisons did not show a significant improvement
of a model in which insomnia was the only predictor (Model 1), χ2 (1) = 2.766, p = 0.096,
Nagelkerke R2 = 0.041, compared to the intercept. When study characteristics and changes
following COVID-19 were added as covariates (Model 2), there was a significant improve-
ment in the model (χ2 (5) = 19.763, p = 0.001, Nagelkerke R2 = 0.280), with study level, study
hours and study engagement identified as significant predictors. Postgraduates and partic-
ipants identifying no change or a decrease in study hours and better study engagement
since the pandemic were more likely to not complete their course (see Table 2).

3.2.4. Suicidality

The chi-square tests for model comparisons did not show a significant improvement
of a model in which suicidality was the only predictor (Model 1), χ2 (1) = 1.033, p = 0.310,
Nagelkerke R2 = 0.016, compared to the intercept. When study characteristics and changes
following COVID-19 were added as covariates (Model 2), there was a significant improve-
ment in the model (χ2 (5) = 18.717, p = 0.002, Nagelkerke R2 = 0.266), with study level, study
hours and study engagement identified as significant predictors. Postgraduates and partic-
ipants identifying no change or a decrease in study hours and better study engagement
since the pandemic were more likely to not complete their course (see Table 2).

3.2.5. Substance Misuse Risk

The chi-square tests for model comparisons showed a significant improvement of
a model in which substance misuse risk was the only predictor (Model 1) χ2 (1) = 4.224,
p = 0.040, Nagelkerke R2 = 0.063, compared to the intercept. When study characteristics
and changes following COVID-19 were added as covariates (Model 2), there was a further
improvement in the model (χ2 (5) = 19.529, p = 0.002, Nagelkerke R2 = 0.277), with study
level, study hours and study engagement identified as significant predictors. Postgraduates
and participants identifying no change or a decrease in study hours and better study
engagement since the pandemic were more likely to not complete their course. Substance
misuse risk was, however, no longer a significant predictor in the full model (see Table 2).

3.2.6. Covariates

When study characteristics and changes following COVID-19 were added as covariates
for each mental health predictor variable (Model 2), there was a significant improvement in
each model, with study level and changes in study hours and study engagement identified
as significant predictors. Postgraduates were more likely to not complete their university
course compared to undergraduates. Students who identified no change or a decrease in
study hours and better engagement with their studies since the pandemic were also more
likely to not complete their university course.

When weighted analyses were performed for each mental health predictor, to account
for potential attrition biases in participants demographics, there were no significant changes
observed in the models. For each covariate identified as significant, only changes in study
hours lost significance for the substance misuse risk variable once weighting was applied.
There were no other significant changes observed (see Table 2).
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4. Discussion
4.1. Summary of Findings

This study examined the prospective prediction of five mental health symptoms
on university non-completion two years since the start of the COVID-19 pandemic. Only
substance misuse risk was identified as a significant predictor of university non-completion,
with students at a greater risk of substance misuse more likely to not complete their
university course. Caution should be considered as the mean scores of substance misuse
risk for both course completers and non-completers were found to be low. Although
non-completers were categorised as ‘moderate risk’ compared to ‘low risk’ for course
completers, the mean score of 3.8 is only just within the moderate range (3.5–26.49). This
finding, however, supports previous studies where the associations between the use of
substances and academic performance were seen [21].

Previous research has identified that when looking at alcohol use specifically, this
was found to increase amongst university students following the start of the COVID-19
pandemic [37,38]. An increase in mood disorder symptoms was also found [38], with those
experiencing higher symptoms of anxiety and depression, reporting larger increases in
alcohol consumption [37]. As this study examined overall substance misuse risk, com-
prising alcohol, tobacco, prescription medication (for use other than prescribed) and other
substances, it is unclear from this study which specific substances may be more significant
risk factors of university students not completing their course. The further examination
of specific substances used in the university student population could help identify the
potential associations with academic outcomes and mental health symptoms.

The covariates of postgraduate students, no change or a decrease in study hours, and
better engagement with studies since the onset of the COVID-19 pandemic, were associated
with university non-completion. These findings suggest that changes in circumstances
related to university studies following the pandemic as well as higher risk of substance
misuse during this time may have more of an impact on university non-completion than
mental health symptoms experienced. Substance misuse has been found to be used as a
coping strategy when experiencing high stress [39], and previous research has highlighted
that students who dropped out of their degree during their first year were less resilient,
with lower perseverance, response to frustration, doubts regarding their capabilities and
perceived lack of control identified [40]. Although the reasons students may be at risk of
substance misuse in this study is unknown, further exploration could help identify why
some students misuse substances, which substances pose the highest risk, the role they
play in academic outcomes and the associations with coping, resiliency and wellbeing.

Anxiety, depression, insomnia and suicidality were not identified as predictors of
university non-completion. Although students who did not complete their course dis-
played a higher severity of symptoms, these were not significantly higher than university
completers and were within the mild or non-clinical range, which may partially explain
the lack of significance observed. The findings support some previous studies where no
significant effect of anxiety, depression or insomnia symptoms on academic outcomes were
found [18,26], where the mean scores of anxiety and depression were also found to be
below the cut-off for clinical symptoms. However, in general, associations between anxiety,
depression and insomnia and academic performance were seen [2,17,20–22]. These studies
often examined the academic outcomes of participants categorising both those with and
without clinical symptoms, which may partially explain the significance found in these
studies. These mixed findings warrant further exploration to understand whether there are
specific aspects of anxiety, depression and insomnia, or possible mediating factors that may
contribute to the academic outcomes of students. Scores on mental health outcomes do not
consider impaired functioning as a result of experiencing symptoms and so focusing on
students’ functioning and impairment would be worth exploring. This would allow iden-
tification of the consequences of experiencing high mental health symptoms and explore
how to improve functioning and impairment in daily life.
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Postgraduate students were identified as being at a higher risk of university non-
completion compared to undergraduates. Previously, when examining a large sample of
students cross-sectionally, being a younger age was found to be a predictor of more severe
mental health symptoms [9]. These students may have found the changes and stressors
associated with the pandemic more challenging than older students. Yet, previous research
has also found higher levels of psychological distress in postgraduate researchers compared
to undergraduate students, with 70% of postgraduate researchers experiencing symptoms
of mild to severe psychological distress [41]. Findings of this study highlight being a post-
graduate student, where the mean age is higher on average, is associated with university
non-completion. The sense of isolation might be stronger in postgraduate students as a
result of their course structure, and study characteristics common to postgraduate students,
such as the reduced structure yet higher demands of a postgraduate degree and managing
an appropriate work–life balance [42], may have a role to play in the relationship between
mental health and university course completion.

A decrease or no change in study hours and better engagement with studies since
the COVID-19 pandemic were also identified as risk factors for non-completion. Study
engagement is a multi-faceted construct and three main components of engagement, namely
behavioural, cognitive and emotional, have previously been identified [43]. Previous
studies have found that, following transitions to online learning due to the COVID-19
pandemic, decreases in behavioural (e.g., participation in learning) and, to a larger extent,
emotional engagement (e.g., attitudes towards the course), were seen [44,45]. Students’
interpretations of what ‘better’ engagement means in the context of this study is unknown.
For example, if students identified engagement parameters such as increased flexibility
and low intensity as ‘better’, yet have experienced a decrease in emotional engagement,
these may pose an increased risk to study outcomes and non-completion. The COVID-19
pandemic appears to have had a significant impact on universities, and the changes in
learning and study habits, and uncertainties surrounding these, have been significantly
disruptive for students.

4.2. Limitations of the Study

There were some limitations of this study. First, only self-reported measures were
included, which could introduce bias into the reporting of symptoms; however, due to
the COVID-19 pandemic, the use of other measures was not possible. Furthermore, well-
validated questionnaires were used to measure mental health symptoms. Future studies
could incorporate additional objective measures, e.g., sleep parameters, to increase the
validity of the findings.

Second, although the study was not cross-sectional, causality cannot be inferred as
there are additional factors between the two timepoints that could have an influence on the
course completion outcome. Changes in mental health symptoms and other characteristics
over time were not explored in this study due to sample size considerations, a challenge
experienced due to the pandemic. A longitudinal study examining changes in a number
of factors over multiple timepoints could provide a more thorough view of potential
risk factors that could lead to changes in academic performance and an increased risk of
university non-completion and allow for analyses to examine possible mediators between
mental health and university non-completion.

Given the attrition in the survey, both unweighted and weighted analyses were per-
formed. The weighting should help to address the potential attrition biases of key demo-
graphics in the baseline screening survey, but not all aspects. The findings may therefore
not be generalisable to the wider student population or representative of students from
other university types or cultures. Although the sample size was relatively small and some
caution should be considered in the interpretation of the findings, simulation studies have
been performed to examine the recommendation of a minimum of 10 outcome events per
predictor variable (EPV) for regressions. In this study, a sample size of 10 would have
been considered appropriate for the univariate regression models (Model 1) with a single
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predictor variable, which was achieved. In Model 2, once study characteristic covariates
were added, a minimum sample size of 50 would have been considered sufficient, which
was not achieved, indicating that these results should be interpreted with caution. However,
simulations do not appear to show substantial evidence for the 10 or more EPV rule, and
the results of studies with 5–9 EPV were comparable to those with 10-16 EPV and should
not be discounted [46]. Other factors have been found to be more influential than EPV, and
it has been suggested that further research is conducted to provide guidance on sample
size for logistic regression [46,47].

It is also worth noting that the majority of students finish their degree, with only a
small percentage not completing their course and so the disparity between the two groups
in this study is not unexpected. That said, it would be beneficial for future studies with
a larger sample size to utilise a full model, including all predictors, to account for the
limitations and potential bias observed when performing separate analyses and a small
sample size. Despite the limitations discussed, this study provides evidence for which
mental health symptoms, alongside study characteristics, may be potential risk factors of a
student not completing their university course.

4.3. Implications for Future Research

Substance misuse risk appears to be a predictor of university non-completion. How-
ever, this study identifies substance misuse as a broad factor combining use of alcohol,
nicotine, prescription medication (for reasons other than prescribed) and other substances.
The specific mechanisms and reasons behind students’ risk of substance misuse, e.g., as a
coping strategy, remains unclear. The association found can allow for further consideration
of the role of substance misuse and how this might translate into study characteristics,
study engagement and subsequent university course completion. The lack of statistical
significance for other mental health symptoms is surprising and warrants further investiga-
tion alongside substance misuse risk. The exploration of factors associated with mental
health symptoms and study characteristics, may help us to identify the largest contributors
of course non-completion.

Postgraduate students appear to be at a greater risk of university non-completion
compared to undergraduate students; however, the specific reasons for this remains un-
known. Future studies could gather the information from postgraduate students about
their experiences both related to their studies and to their wellbeing. Identifying why these
students are at greater risk may help universities provide facilities to support postgraduate
students during their time at university. Another surprising observation was that better en-
gagement in studies since the onset of the COVID-19 pandemic was found to be a predictor
of university course non-completion. Future studies could make use of standardised ‘work
engagement’ measures to further explore the impacts of study characteristics on university
course completion.

5. Conclusions

There appears to be an association between general substance misuse risk and univer-
sity course non-completion. This was attenuated once study characteristics were accounted
for, indicating possible associations between these variables. Postgraduate students and
changes in studies following the pandemic appear to be consistent predictors of non-
completion. Future research could further consider the role of substance misuse in this
population, and the associations with study characteristics, study engagement and uni-
versity course completion. Findings could help implement tailored services in university
settings to support both the academic success and wellbeing of university students, espe-
cially in times of significant disruption to studies and university life, as has been observed
during the COVID-19 pandemic.
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