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Abstract
High rates of mental ill-health in postgraduate researchers (PGRs) represent a significant barrier to life satisfaction and 
academic success. Nevertheless, there is little knowledge about the extent and origins of mental health problems of PGRs in 
the UK. The current study addresses this gap by investigating the prevalence and provenance of anxiety, depression, sleep 
problems, subjective mental wellbeing, and suicide behaviours of PGRs in the UK. An online survey (N = 479) was used to 
measure the mental health outcomes and assess their relationships with demographic, trait and academic variables, policy, and 
social support. We found a high prevalence of mental ill-health and low levels of wellbeing in the current sample. Factors 
associated with poorer outcomes were female and non-binary gender, non-heterosexual identity, maladaptive perfectionism, 
workaholism and being in the  5th year of study or above. Resilience, adaptive perfectionism, higher levels of social support 
and positive evaluations of progress and preparation, departmental climate, and supervisory relationship were associated with 
more positive outcomes. The current findings contribute new knowledge about the prevalence of mental health symptoms in 
PGRs in the UK, implying that institutional efforts to improve PGR wellbeing should include strategies to promote equality, 
diversity, resilience, integration, social support, and work-life balance of PGRs.
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Introduction

Recent research into the mental health and wellbeing of 
postgraduate researchers (PGRs)1 has revealed high rates 
of psychological distress and mental ill-health. A study of 
3659 PGRs in Flanders, Belgium suggests that one in two 
experience psychological distress, while one in three have 
or may be at risk of a common psychiatric disorder, such as 
anxiety and/or depression (Levecque et al., 2017). Reports 
from the US reveal even higher rates, with three in four 
doctoral students experiencing elevated academic stress, 
one in two reporting depression, and one in ten considering 
suicide (E. Smith & Brooks, 2015; UC Berkeley Graduate 
Assembly, 2014; University of California Student Mental 

Health Committee, 2006). Similarly, an international study 
of postgraduates, mostly PhD students, from 26 countries 
(N = 2279) indicated that around 40% experienced elevated 
symptoms of anxiety and/or depression (Evans et al., 2018), 
while a recent meta-analysis (N = 1261) found that PGRs 
reported significantly higher levels of stress than the general 
population (Hazell et al., 2020).

Poor sleep is a common mental health complaint among 
postgraduate students and symptoms of insomnia often 
accompany those of depression and anxiety in this popula-
tion (Levecque et al., 2017; Sheaves et al., 2016; UC Berke-
ley Graduate Assembly, 2014). While hyperarousal associ-
ated with feelings of stress and worry is considered to be the 
main contributor to insomnia (Kalmbach et al., 2018), poor 
sleep can be propelling and perpetuating anxiety in those 
at high risk (Goldstein et al., 2013) A recent meta-analysis 
estimated the prevalence of insomnia among university stu-
dents at 18.5% (Jiang et al., 2015), compared to 7.4% of the 
general population of a similar age (Ohayon, 2002). There 
is strong evidence that students who experience insomnia 
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and nightmares are at a higher risk of suicidal thoughts 
and behaviours, compared to those without sleep problems 
(Russell et al., 2019). According to a recent meta-analysis 
(N = 634,662), 1 in 10 students have considered suicide in 
the past 12 months and 1 in a 100 have attempted it in this 
period, while around 3% have attempted it in their lifetime. 
(Mortier et al., 2018). While this is in line with the Berkeley 
data reported above, much higher percentages were recorded 
among university students2 in the UK (N = 1273), includ-
ing PGRs. Over a third (37.3%) of participants in this study 
were found to be at risk of suicidal behaviours, while 1 in 10 
reported a past attempt to take their own life. Although the 
majority of the sample (88%) were undergraduate students, 
prevalence did not differ significantly between undergradu-
ates and postgraduates (Akram et al., 2020).

Nevertheless, only around 3% of PGRs in the UK dis-
closed a mental health diagnosis to their institution in 
2018/19 (Higher Education Statistics Agency, 2020). This 
is comparable to the prevalence of mental health problems in 
the general population, with around 5.9% and 3.3% of adults 
in England reporting anxiety and depression, respectively, 
and 5.4% having had suicidal thoughts in the past 12 months 
(McManus et al., 2016). Large discrepancies between the 
institutional figures and those obtained from smaller survey 
studies indicate that many more PGRs may be experienc-
ing mental ill-health without a formal diagnosis or choosing 
non-disclosure.

A number of individual, interpersonal and environmental 
factors have been explored in the context of PGR mental 
health and wellbeing. Gender and sexuality seem to play a 
prominent role, as female, transgender, non-binary, homo-
sexual, bisexual and queer PGRs tend to report poorer men-
tal health than their male and/or heterosexual counterparts 
(Evans et al., 2018; Hazell et al., 2020; Levecque et al., 
2017; UC Berkeley Graduate Assembly, 2014). Resilience, 
perfectionism and workaholism have repeatedly been associ-
ated with wellbeing in educational and occupational settings. 
University students perceive resilience as a complex ability 
to cope and bounce back from adversity, which is key to 
a successful university and workplace experience (Holds-
worth et al., 2018). Psychological resilience in students was 
linked to flourishing (Aswini & Amrita, 2017), and to lower 
rates of psychological and somatic distress and academic 
burn out (Beasly et al., 2003; Ríos-Risquez et al., 2016). 
In turn, workaholism in PhD students corresponds to lower 
levels of job satisfaction and higher levels of stress and sleep 
problems (Caesens et al., 2014). Maladaptive perfectionists, 
focused on the perceived discrepancy between their own 
standards and achievements, report poorer mental health and 

life satisfaction than adaptive perfectionists and non-perfec-
tionists. Conversely, adaptive perfectionists, characterised by 
a high drive for excellence, report the best mental health and 
wellbeing of the three (Moate et al., 2019).

Variations in the academic experience play an important 
role. High levels of academic engagement, interest in an aca-
demic career, and a positive view of one’s academic pro-
gress and preparation have a positive association with mental 
health and life satisfaction (Caesens et al., 2014; Levecque 
et al., 2017; UC Berkeley Graduate Assembly, 2014). Also, 
both PGRs who are behind their research schedule and those 
ahead of it tend to experience poorer mental health than 
those meeting the schedule (Barry et al., 2018), highlight-
ing the importance of work-life balance in PGR wellbeing 
(cf. Levecque et al., 2017). Field of study plays a part too, 
as arts and humanities have been linked to poorer mental 
health and life satisfaction than other fields (Lipson et al., 
2016; UC Berkeley Graduate Assembly, 2014). Business 
studies and social sciences, in turn, seem to be associated 
with higher life satisfaction and decreased rates of depres-
sion. However, at 28% for business and 34% for social sci-
ences, overall depression rates were still high (UC Berkeley 
Graduate Assembly, 2014).

Finally, social support has a strong positive association 
with PGR wellbeing. Higher levels of social support at uni-
versity and feelings of being valued and included in one’s 
department correspond to higher life and job satisfaction 
andlower psychological distress (Caesens et al., 2014; Hazell 
et al., 2020; Levecque et al., 2017; UC Berkeley Graduate 
Assembly, 2014). Typically, research supervisors and peers 
are the main sources of support (Rose, 2005; Väisänen et al., 
2017) and PGRs who are more satisfied with their supervi-
sory relationship(s) are happier, less depressed and more 
satisfied with life than those with less positive perceptions 
(Cowling, 2017; Evans et al., 2018; UC Berkeley Graduate 
Assembly, 2014). In turn, PGRs who report lower levels of 
general and work-related social support, including that from 
peers and supervisors, also report more perceived stress, 
psychological distress, and sleep problems (Caesens et al., 
2014; N. G. Nelson et al., 2001). They are also more likely to 
consider leaving or suspending their studies (Slight, 2017).

PGRs in the UK who report a mental health condition 
experience lower satisfaction with life, poorer work-life bal-
ance, lower levels of social support and are more inclined 
to abandon their studies (Slight, 2017). Nevertheless, the 
evidence base related to PGR mental health and wellbeing 
is still young and fragmented (cf. Schmidt & Hansson, 2018; 
Sverdlik et al., 2018). Most prevalence studies have been 
conducted in the US, warranting more research in other parts 
of the world to draw comparisons and conclusions about the 
generalisability of findings. Sverdlik and colleagues (Sverd-
lik et al., 2018) note that the literature on influencing factors 
often focuses on a single factor that is considered ‘crucial’, 

2 The term university students is used to refer to samples comprised 
of both undergraduate and postgraduate students.
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such as supervision or motivation, resulting in a limited 
understanding of the relative importance of multiple factors 
at play. The current study aims to address this gap, exploring 
the prevalence of mental health issues in a UK sample and 
the role of multiple individual and environmental factors. 
Our approach is in line with the ecological perspective of 
health (Bronfenbrenner, 1977; McLeroy et al., 1988) which 
posits that individuals are embedded within their environ-
ments and their health outcomes are products of interactions 
between many factors at different levels of influence. The 
current study focuses on the following: individual factors 
(demographics, traits and academic progress) interpersonal 
(supervisory relationship, social support), institutional/
cultural (field of study, departmental climate) and policy 
(funding).

Materials and Methods

Ethics

The study obtained ethics approval from the University of 
Glasgow (application number 300180043). Participants 
received information about the purpose of the study and 
what their participation will involve and gave informed con-
sent prior to taking part. At the end of the survey, relevant 
academic literature on PGR wellbeing was signposted, as 
well as the sources of free psychological help and support.

Participants

A total of 479 PGRs (Table 1) from 47 universities in the 
UK completed the survey. There were 415 PGRs from Scot-
tish universities (86.6%), 55 from universities in England 
(11.5%), 6 from Welsh universities (1.3%) and 2 from uni-
versities in Northern Ireland (0.4%). One participant was 
studying at the Open University (0.2%) at an unspecified 
location. Participant age ranged from 21 to 73, with mean 
age of 31.1 (Median = 28; SD = 9.1) years.

Procedure

Data were collected between December 2018 and July 2019 
via Jisc Online surveys platform (onlinesurveys.ac.uk). Par-
ticipants were asked to take part in a short PGR wellbeing 
survey. Email invitations were sent to PGRs at one large 
research-focused university (16% response rate), while other 
participants were recruited via social media and personal 
contacts. It was estimated that the survey took about 30 min 
to complete.

Measures

Individual factors

Demographics

Participants were asked to provide information on their age, 
gender, sexual orientation (Table 1)

Traits

Resilience Brief Resilience Scale ( BRS; Smith et al., 2008) 
is a six-item measure that assesses the ability to bounce back 
or recover from stress. Scores range from 1 to 5, with higher 
scores related to higher resilience. The scale had good inter-
nal consistency, α = 89.

Table 1  PGR Demographic and Academic Characteristics (N = 479) 
(N)

SE = Science and Engineering; MVLS = Medical, Veterinary and Life 
Sciences

%

Demographic characteristics
Gender
Male 28.60
Female 69.31
Other 1.46
Prefer not to say 0.63
Sexual orientation
Heterosexual 77.04
Homosexual 5.22
Bisexual 11.69
Other 3.13
Prefer not to say 2.92
Academic characteristics
Field of study
SE 27.56
MVLS 26.72
Arts 17.75
Social science 21.29
Other 6.68
Type of funding
Fully-funded 72.44
Self-funded 21.29
Partially funded 6.26
Year of study
1 27.14
2 27.97
3 19.42
4 17.95
5 + 7.52
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Workaholism Seven questions thought to be particularly rel-
evant to the PGR population were derived from the 25-item 
Work Addiction Risk Test (WART; Flowers & Robinson, 
2002; Robinson, 1999) to tap into the five dimensions of 
the scale: Compulsive Tendencies, Control, Impaired Com-
munication, Inability to Delegate, and Self-Worth (Appendix 
A). Scores range from 7 to 28, with higher scores indicat-
ing more severe workaholism. The scale had questionable 
internal consistency, α = 0.66.

Perfectionism Perfectionism was assessed using the 8-item 
Short Almost Perfect Scale (SAPS; Rice et al., 2014), cap-
turing two major dimensions of perfectionism: Standards/
Adaptive Perfectionism (high performance expectations) 
and Discrepancy/Maladaptive Perfectionism (self-critical 
performance evaluations). Within the range of 8–56, higher 
scores correspond to more pronounced perfectionism. Inter-
nal consistency was excellent, α = 0.90 for Standards, and 
α = 0.91 for Discrepancy.

Academic progress

Year of study Participants were asked to specify which year 
of study they were currently in, regardless of the full-time/
part-time status.

Satisfaction with academic progress and prepara‑
tion Five questions were adopted from the Berkley 
Graduate Student Happiness and Well-Being survey 
(UC Berkeley Graduate Assembly, 2014) to enquire 
about timely progression, sense of preparedness for the 
challenges involved, view of the future, engagement, and 
availability of material resources (Appendix B). Score 
range was 5–35, with higher scores indicating more posi-
tive evaluations. The scale had acceptable internal con-
sistency, α = 0.79.

Interpersonal factors

Supervisory relationship

Supervisory relationship was defined as a complex con-
struct, comprised of the perceived expertise, quality of 
guidance, feedback and mentorship, as well as rapport and 
interpersonal support. (e.g. Ali et al., 2016; McAlpine et al., 
2012). Two items were adapted from the Berkeley survey 
(UC Berkeley Graduate Assembly, 2014) and eight novel 
items were added to gauge PGR evaluation of supervisory 
relationship (Appendix C). Score range was 10–70, with 
higher scores indicating more positive evaluations. Internal 
consistency was excellent, α = 0.92.

Social support

Three items from the 12-item Interpersonal Support Evalua-
tion List (ISEL; Merz et al., 2014) were used to assess tangi-
ble support, appraisal support and belonging (Appendix D). 
Score range was 0–9, with higher scores indicating higher 
perceived social support. The scale had poor internal con-
sistency, α = 0.57.

Institutional/cultural factors

Field of study

This was captured through the question about college/school 
of registration, with 5 options: ‘Social Sciences’, ‘Science 
and Engineering’, ‘Medical, Veterinary and Life Sciences’, 
‘Arts’, and ‘Other’.

Departmental climate

One question was adapted from The Graduate Student 
Happiness and Well-Being Report (UC Berkeley Graduate 
Assembly, 2014) and three novel items were added to assess 
the perceptions of departmental climate in terms of inclu-
sion, discrimination, bullying and mental health support 
(Appendix E). Score range was 4–28, while higher scores 
denoted more positive perceptions. Internal consistency was 
acceptable, α = 0.79.

Policy

Funding

Participants specified whether their funding was ‘full’, ‘par-
tial’, or they were ‘self-funded’.

Mental health outcomes

Anxiety

Severity of anxiety in the past two weeks was assessed using 
The Generalized Anxiety Disorder-7 (GAD-7; Spitzer et al., 
2006). Total score range is from 0 to 21, while scores of 5, 
10, and 15 represent cut off points for mild, moderate, and 
severe anxiety, respectively. The scale had excellent internal 
consistency in the current sample, α = 0.91.

Depression

Severity of depression symptoms in the past two weeks was 
measured using the nine-item Patient Health Questionnaire 
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(PHQ-9; Kroenke et al., 2001; Kroenke & Spitzer, 2002). 
Scores range from 0 to 27, while scores of 5, 10, 15, and 
20 are cut off points for mild, moderate, moderately severe 
and severe depression, respectively. The scale had excellent 
internal consistency, α = 0.90.

Sleep/Insomnia symptoms

Sleep Condition Indicator ( SCI; Espie et al., 2014) is an 
8-item scale that evaluates insomnia disorder considering 
both sleep quality and daytime functioning. Scores range 
from 0 to 32, with scores of 16 and below indicating poor 
sleep/insomnia. Internal consistency was good, α = 0.88.

Mental wellbeing

Short Warwick Edinburgh Mental Wellbeing Scale (SWEM-
WBS; Stewart-Brown et al., 2009) consists of seven posi-
tively phrased items that evaluate mental wellbeing on a 
5-point Likert-response format from 1 (none of the time) to 
5 (all of the time). The scale contains 5 items that measure 
eudaimonic factors (psychological functioning and self-
realisation) and 2 that refer to hedonic factors, i.e. positive 
affect. Score range is 7–35, with higher scores correspond-
ing to higher wellbeing. Low, medium and high categories of 
wellbeing were created based on scores that are at least one 
standard deviation below and above the mean, respectively 
(Ng Fat et al., 2017). Internal consistency in the current sam-
ple was good, α = 0.86.

Suicidal behaviours and self‑harming

Suicide Behaviours Questionnaire – Revised (SBQ-R; 
Osman et al., 2001) is a brief four-item measure that taps 
into suicidal thoughts and past attempts. Scores range from 
3 to 18, where scores of 7 and above indicate an elevated risk 
of suicide. Internal consistency was good, α = 0.84. A single 
question from the PHQ-9 scale enquiring about thoughts of 
suicide and self-harming in the past two weeks was used to 
assess the prevalence of such thoughts in this period.

Data analyses

The current study is confirmatory in that all variables were 
selected on the basis of the extant literature, and explora-
tory in the sense that there was no previous knowledge of 
the relative importance of these variables when explored 
in conjunction. All analyses, including the scoring of men-
tal health outcome scales, were conducted using R version 
3.5.3. (R Core Team, 2019), according to the pre-regis-
tered analysis plan (Milicev et al., 2018). The purpose of 
the analyses was to describe the associations between the 
study variables rather than to determine causality or make 

predictions. To this end, Pearson’s bivariate correlations 
and multiple linear regressions were performed. Sixteen 
participants (3.3%) were excluded from the regression anal-
yses due to missing values. All outcomes were non-nega-
tive continuous variables, with mostly skewed distributions 
and heteroskedastic model residuals. This was addressed 
by means of generalised linear models (GLMs), which are 
flexible generalisations of ordinary least squares regres-
sions that are suitable for modelling non-negative skewed 
data, allowing for deviations from normality and homoske-
dasticity of error terms (Fahrmeir et al., 2013). The GLMs 
for anxiety, depression and sleep models were fitted using 
compound Poisson-gamma distributions from the Tweedie 
family. Tweedie distributions are a family of distributions 
comprising gamma, normal, Poisson and their combina-
tions. These distributions have power variance functions of 
the form V (μ) = μp, where p represents the Tweedie index 
parameter which specifies the particular distribution, e.g. 
normal (p = 0), Poisson (p = 1), gamma (p = 2) and inverse 
gaussian (p = 3). We have chosen compound Poisson-gamma 
distributions, as they are particularly useful for modelling 
continuous non-negative skewed data such as ours. In these 
distributions, power variance may take any value, as long 
as 1 < p < 2 (see Dunn & Smyth, 2018). We calculated the 
exact power variance for our models using the R package 
“tweedie” (P. Dunn, 2021) and obtained the value of 1.2 for 
all three models. The wellbeing and suicide behaviours mod-
els comprised strictly positive values, and were fitted using 
lognormal and gamma log distributions, respectively, as QQ 
plots of quantile residuals and the Akaike Information Cri-
terion (AIC: Burnham et al., 2011) indicated that these offer 
a better fit than Tweedie distributions. Generalised variance 
inflation factors (GVIFs) were obtained to assess multicol-
linearity (Montgomery et al., 2012). Model estimates rep-
resent log units, and statistical significance was defined as 
p ≤ 0.05. The goodness of fit was assessed as the amount of 
deviance accounted for by the model (pseudo R-squared or 
D-squared value), which was calculated using the Dsquared 
function from the modEvA R package (Barbosa et al., 2021). 
A perfect model has no residual deviance, and its D2 is 1 
(Guisan & Zimmermann, 2000). For an alternative analyti-
cal approach using hierarchical regression, see Appendix F.

Results

Mental health and wellbeing

Anxiety and depression

The percentage of PGRs who reported moderate or severe 
symptoms was 40.7% for anxiety and 40.5% for depression. 
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Severe anxiety was reported by 20%, while severe or mod-
erately severe depression was reported by 22.3%.

Sleep/Insomnia symptoms

In the past month, 46.3% of PGRs experienced symptoms of 
insomnia, while 37.4% reported having a problem with sleep 
for more than a year. Just under one third (29.2%) felt their 
concentration and productivity were significantly affected 
by poor sleep.

Wellbeing

Low, medium and high categories of wellbeing were created 
based on the scores that are at least one standard deviation 
below and above the mean, respectively (see Ng Fat et al., 
2017). In the current sample, mean wellbeing score was 22.1 
(SD = 5), with 68.9% experiencing medium levels of wellbeing, 
while 16.3% and 14.8% of the sample reported low and high 
levels of wellbeing, respectively. Measuring the eudaimonic 
dimension separately rendered the mean of 16.3/25 (65.3%), 
while the mean score for the hedonic dimension was 5.8/10 
(57.5%).

Suicidal behaviours and self‑harming

Around a quarter of the sample (23.4%) reported thoughts of 
suicide and/or self-harm in the past two weeks. More than 
a third (37%) of PGRs had an increased risk of committing 
suicide compared to non-suicidal participants. Lifetime sui-
cide ideation was present in 29.9%, while 22.3% have had 
a plan to kill themselves and 5% have already attempted 
suicide. In the past year, 14.5% have thought about suicide 
‘often’ or ‘very often’, while 4.3% believed it is ‘likely’, 

‘rather likely’ or ‘very likely’ that they would attempt sui-
cide in the future.
Relationships between traits, academic progress, 
institutional relations, social support, and mental health

Descriptive statistics for independent variables and the 
bivariate correlations between traits, academic progress, 
supervisory relationship, social support, departmental cli-
mate, and mental health outcomes are shown in Table 2. 
Correlations between predictor variables are shown in 
Table 3 and those between outcome variables in Table 4.

Predictors of anxiety

Age (β = -.01, SE = 0.004, p = .002) and resilience were 
related to lower anxiety (β = -.24, SE = 0.04, p < .001), and 
workaholism (β = .04, SE = 0.01, p < .001) and maladap-
tive perfectionism ( β = .02, SE = 0.01, p < .001) to higher 
(Table 5). Positive evaluations of progress and preparation 
(β = -.08, SE = 0.03, p < .001) and supervisory relationship 
(β = -.06, SE = 0.02, p =.01) were linked to lower anxiety, 
and so was studying medical, veterinary or life sciences 
(β = -.15, SE = 0.08, p = .05). The model had no multicol-
linearity issues (GVIFs < 2)3.

Predictors of depression

Older PGRs reported less depression (β = -.01, SE = 0.004, 
p = .01), while women reported significantly higher levels of 
symptoms than men (β = .14, SE = 0.06, p = .03). Resilience 
was associated with lower levels of depression (β = -.23, 
SE = 0.04, p < .001), while both workaholism (β = .04, 
SE = 0.01, p < .001) and maladaptive perfectionism (β = .02, 
SE = 0.01, p < .001) were related to more severe depression. 

Table 2  Descriptive Statistics 
of Predictor Variables and 
Bivariate Correlations between 
Study Variables

*p < 0.05; **p < 0.01 ***p < 0.001
Ad. Perf. = Adaptive Perfectionism
Malad. Perf. = Maladaptive Perfectionism

M SD Anxiety Depression Sleep Wellbe-
ing

Suicidal behaviours

Resilience 3.1 0.8 -0.54 *** -0.52 *** 0.58 *** 0.36 *** -0.37 ***
Workaholism 20.2 3.5 0.42*** 0.36*** -0.37*** -0.27*** 0.3***
Ad. Perf. 23.9 4.3 0.08 0.02 0.04 -0.03 0.07
Malad. Perf 18.9 6.4 0.45 *** 0.43 *** -0.49 *** -0.3 *** 0.36 ***
Progress 4.8 1.3 -0.46 *** -0.54 *** 0.56 *** 0.38 *** -0.27 ***
Department 4.8 1.4 -0.38 *** -0.39 *** 0.37 *** 0.27 *** -0.27 ***
Supervisory 

relationship
5.3 1.3 -0.38 *** -0.35 *** 0.32 *** 0.24 *** -0.17 ***

Soc. support 6.2 2.1 -0.26 *** -0.29 *** 0.38 *** 0.22 *** -0.27 ***

3 This includes GVIF^(1/(2*Df)) values
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Negative self-evaluation in terms of academic progress and 
preparation increased the likelihood of depression (β = -.16, 
SE = 0.03, p < .001). The model had no multicollinearity 
issues with all GVIF coefficients < 2.

Predictors of sleep

Bisexual orientation (β = -.17, SE = 0.07, p = .01), and work-
aholism (β = -.02, SE = 0.01, p = .01) were linked to poor 
sleep, while resilience contributed to good sleep (β = .11, 
SE = 0.03, p < .001). Positive self-evaluation of progress and 
preparation was linked to better sleep (β = .08, SE = 0.02, 
p < .001). No multicollinearity issues were detected 
(GVIFs < 2).

Predictors of wellbeing

Non-binary gender (β = -.16, SE = 0.08, p = .03), and homo-
sexual orientation (β = -.09, SE = 0.03, p = .01), were asso-
ciated with lower levels of wellbeing, and more social sup-
port with higher wellbeing (β = .01, SE = 0.004, p < .001). 
All trait variables were significant, with resilience (β = .08, 
SE = 0.01, p < .001), and adaptive perfectionism (β = .004, 
SE = 0.002, p = .03), linked to increased wellbeing and 
workaholism (β = -.01, SE = 0.002, p < .001), and maladap-
tive perfectionism (β = -.01, SE = 0.001, p < .001) linked to 
decreased wellbeing. Studying arts was linked to signifi-
cantly higher wellbeing (β = .06, SE = 0.02, p = .004), as well 

as a positive self-evaluation of academic progress and prepa-
ration (β = .05, SE = 0.008, p < .001). There was no multicol-
linearity in the model (GVIFs < 2).

Predictors of suicidal behaviours

Individuals of bisexual (β = .34, SE = 0.07, p < .001) and 
‘other’ sexual orientation (β = .36, SE = 0.13, p = .01) had 
significantly elevated risk of suicide. All trait variables were 
significant, with workaholism (β = .02, SE = 0.01, p = .004) 
and maladaptive perfectionism (β = .01, SE = 0.004, p = .02) 
having a positive relationship with suicide behaviours and 
resilience (β = -.13, SE = 0.03, p < .001) having a negative 
relationship with them. More social support significantly 
reduced the risk of suicide (β = -.03, SE = 0.01, p = .01). 
Departmental climate (β = -.05, SE = 0.02, p = .02) and being 
in the  5th year of study or above (β = .19, SE = 0.09, p = .04) 
had a negative and positive relationship with depression 
symptoms, respectively. The current model had no multi-
collinearity issues (GVIFs < 2).

Discussion

Rates of anxiety, depression, insomnia and suicide 
behaviours reported by the PGRs in the current study 
are higher than in the general population (McManus 
et al., 2016; Mental Health Foundation, 2016; Ohayon, 

Table 3  Bivariate Correlations 
between Predictor Variables

*p < .05; **p < .01 ***p < .001

Resilience Workaholism Ad. Perf Malad. Perf Progress Depart-
ment

Supervisory 
relationship

Workaholism -0.26***
Ad. Perf 0.00 0.32***
Malad. Perf -0.40*** 0.43*** 0.30***
Progress 0.41*** -0.10* 0.15** -0.28***
Department 0.26*** -0.14** 0.09 -0.16*** 0.45***
Supervisory 

relationship
0.26*** -0.11* 0.03 -0.15*** 0.46*** 0.53***

Soc. support 0.22*** -0.20*** 0.06 -0.26*** 0.29*** 0.26*** 0.20***

Table 4  Outcome Variables 
Descriptive Statistics and 
Bivariate Correlations

***p < .001

M SD Anxiety Depression Sleep Wellbeing

Anxiety 8.8 5.8
Depression 9.1 6.6 0.81***
Sleep 17.1 7.7 -0.57*** -0.65***
Wellbeing 22.1 5.0 -0.68*** -0.72*** 0.49***
Suicidal behaviours 6.1 3.4 0.45*** 0.51*** -0.37*** -0.43***
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2002). Nevertheless, prevalence of mental ill-health 
in the current sample of PGRs is comparable to that 
reported by postgraduates in other countries (e.g. 
Evans et al., 2018; UC Berkeley Graduate Assembley, 
2014), and undergraduates in the UK (Akram et al., 
2020; McIntyre et al., 2018), and elsewhere (cf. Alvi 
et al., 2010; Ibrahim & Abdelreheem, 2015; Moutinho 
et  al., 2017; Wong et  al., 2006). PGR wellbeing, in 

turn, was lower than in the general population and com-
parable to that of individuals with self-reported limit-
ing longstanding illnesses (see Ng Fat et al., 2017). 
Different individual, interpersonal, and institutional 
factors played a role in the study outcomes, indicat-
ing that PGR mental health and wellbeing may best be 
understood as an interplay between multiple individual 
and environmental factors.

Table 5  Regression Analysis 
of Predictors of Anxiety, 
Depression, Sleep, Wellbeing, 
and Suicidal Behaviours

*p < .05; **p < .01 ***p < .001

Anxiety Depression Sleep Wellbeing Suicidal behav-
iours

Demographic variables
  Age -.01** -.01** -.004 .001 -.001
  Gender identity
  Male (ref)
  Female .12 .14* -.04 -.02 .02
  Other .11 .18 -.35 -.16* .05
  Sexual orientation
  Heterosexual (ref)
  Homosexual -.02 -.01 .09 -.09** .03
  Bisexual .07 .14 -.17* .01 .34***
  Other -.23 .02 -.03 .04 .36**

Trait variables
  Resilience -.24*** -.23*** .11*** .08*** -.13***
  Workaholism .04*** .04*** -.02** -.01*** .02**
  Adaptive perfectionism -.01 -.01 -.004 .004* .003
  Maladaptive perfectionism .02*** .02*** -.003 -.01*** .01*

Academic variables
  Progress -.08*** -.16*** .08*** .05*** -.01
  Year—2 -.04 -.08 .06 .005 -.03
  Year—3 .05 -.08 .02 -.002 -.03
  Year—4 .02 -.04 .01 .01 -.03
  Year – 5 + -.02 -.10 .08 .03 .19*

Interpersonal variables
  Supervisory relationship -.06** -.03 .01 -.005 .02
  Social support -.003 -.01 .01 .01*** -.03**
  Cultural/Institutional variables
  Department -.03 -.03 .02 .01 -.05*
  Field of study
  Science & engineering -.09 .06 .03 -.02 .07
  MVLS -.15* -.02 -.004 .02 -.06
  Arts -.09 -.08 .004 .06** .04
  Other .005 .11 -.15 .02 .08

Policy
  Funding (self-funded) .07 .14 -.09 .001 -.01
  Funding (partially funded) .12 .08 .10 .02 .07
  Multiple Pseudo R2> .47 .48 .24 .60 .34
  Adjusted Pseudo R2> .44 .45 .20  .57 .30
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Gender and sexual identity were associated with most 
mental health outcomes. Female gender was a risk factor for 
depression, while non-binary gender was linked to poorer 
levels of wellbeing. Non-heterosexual PGRs reported poorer 
sleep, lower wellbeing and an increased risk of suicide in 
comparison toheterosexual PGRs. Although these find-
ings reflect the trends in the general population (cf. Mental 
Health Foundation, 2016), they should also be considered 
in the context of the research environment. Across national 
contexts, female (Howe-Walsh & Turnbull, 2016; Seierstad 
& Healy, 2012; Winslow & Davis, 2016), and sexuality and 
gender diverse (SGD)4 staff and students report experiences 
of inequality, discrimination, marginalisation and silencing 
(Ferfolja et al., 2020; Jayakumar, 2009), as well as intimi-
dation, hostility, and harassment (Ellis, 2009; Howe-Walsh 
& Turnbull, 2016; Jayakumar, 2009). Both vicarious and 
experienced discrimination can cause significant stress 
(Ellis, 2009; Ferfolja et al., 2020) and increase the risk of 
poorer physical and mental health (Ferfolja et al., 2020; 
Woodford et al., 2012), which, in combination with other 
stressors related to postgraduate research, may contribute to 
the vulnerability of female and SGD researchers.

Resilience, workaholism and perfectionism were linked 
to a higher number of mental health outcomes than other 
types of variables. This lends support to the work of Lucas 
and Diener (2009), who maintain that traits are associated 
with subjective wellbeing more strongly than life circum-
stances. Fortunately, traits remain modifiable even in adult-
hood (Roberts & DelVecchio, 2000), and there is evidence 
that resilience, workaholism and perfectionism can be modi-
fied through psychoeducational interventions that target the 
underlying cognitive and behavioural patterns (Caruana 
et al., 2011; Lloyd et al., 2015). In addition, environmental 
or contextual factors play a role in the way these traits impact 
mental wellbeing. While stressful situations exacerbate the 
negative emotional effects of perfectionism, increased social 
support and social connectedness seem to ameliorate them 
(Rice et al., 2006; Zhou et al., 2013). Rice and colleagues 
(Rice et al., 2006) found that social connectedness decreased 
the negative effect of maladaptive perfectionism on hope-
lessness, highlighting the role of social connections in the 
prevention of suicidal ideation and suicide. These findings 
strengthen the case for interventions aimed at developing 
social networks and increasing social support in the research 
environment.

Academic progress, supervisor’s support and departmen-
tal climate seem to be highly interconnected (Gardner, 2010; 

Ismail et al., 2015; Lovitts, 2001). In the current sample, 
academic progress interacted with all outcomes but suicidal 
behaviours, which were more common in PGRs with nega-
tive departmental experiences, while those who reported 
poor supervisory relationship had increased anxiety levels. 
Our findings are in line with Levecque et al. (2017), who 
showed that inspirational and laissez-faire supervision were 
associated with low and high levels of PGR psychological 
distress, respectively. Although qualitative studies provide 
useful information on personal experiences of the emotional 
processes involved in supervision (Cotterall, 2013; Gearity 
& Mertz, 2012; McAlpine & McKinnon, 2013; McAlpine 
et al., 2012), our study is one of the few that provides knowl-
edge about the links between this relationship and specific 
mental health outcomes.

Supervisors also play a major role in the socialisation 
and integration of PGRs, which, in turn, are key to suc-
cessful completion. Many PGRs who chose to abandon 
their programmes often described themselves as poorly 
integrated and their departments as non-cohesive and dif-
ficult to  navigate (Lovitts, 2001). Poor integration may also 
originate from excessive task orientation, i.e. workaholism, 
be it on the part of PGRs or academic staff, or both (Janta 
et al., 2014; Lovitts, 2001). On the other hand, departments 
with high completion rates have been described by PGRs as 
having clear expectations, fostering supportive mentoring 
relationships and providing students with opportunities for 
social and academic integration and participation in depart-
mental governance (Lovitts, 2001).

The fact that being in the  5th year of postgraduate 
research, or above, increased the risk of suicidal behaviours 
lends support to Barry et al. (2018), who showed that being 
behind schedule was negatively related to the mental wellbe-
ing of doctoral candidates. This may be underpinned by the 
difficulties that have contributed to the late completion, as 
well as exacerbated by the fact that these PGRs are likely to 
be cut off from the campus and the social and psychological 
support available therein. However, the present sample also 
includes part-time researchers, who may not necessarily be 
behind schedule, but are likely to be missing out on the on-
campus experience (cf. Metcalfe et al., 2018). Contrary to 
previous findings (e.g. UC Berkeley Graduate Assembley, 
2014), studying arts had a positive relationship with wellbe-
ing, while medical, veterinary and life sciences were linked 
to lower anxiety rates, supporting similar findings from 
undergraduate samples (Bayram & Bilgel, 2008; Bunev-
icius et al., 2008). Nevertheless, this finding is limited by the 
fact that field of study was derived from the question about 
the college/school of registration and answers are likely to 
vary with the idiosyncrasies in institutional administrative 
structures across the UK institutions. The extent of funding 
available did not have a significant effect on PGR mental 
wellbeing.

4 We use the collective term sexuality and gender diverse/diversity 
(SGD) as it is more inclusive and potentially less stigmatising than 
the frequently employed terms/acronyms, including lesbian, gay, 
bisexual, transgender (LGBT; British Psychological Society, 2019).
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PGRs in this study reported lower levels of wellbeing 
than highly educated individuals of a comparable age in the 
general population (Ng Fat et al., 2017). The fact that eudai-
monic wellbeing was higher than hedonic implies that PGR 
welfare may be grounded in psychosocial functioning and 
the sense of meaningfulness, rather than happiness. While 
happiness grows with the satisfaction of needs and desires, 
meaningfulness increases when one focuses on identity and 
the expression of self. Nevertheless, worry, stress, and anxi-
ety are linked with higher meaningfulness but lower hap-
piness (Baumeister et al., 2013). This indicates that while 
the engagement with postgraduate research might provide a 
deeply meaningful self-realisation opportunity, its demands 
may cause stress and stand in the way of work-life balance 
and needs satisfaction, thus potentially diminishing positive 
emotions.

The current study has several limitations that future 
research should address. First, the cross-sectional design it 
employs is a ‘snapshot in time’ (Grimes & Schulz, 2002, 
p58) and cannot explain the causal mechanisms behind our 
findings, i.e. whether, for example, anxiety stems from hin-
dered progression, or it prevents individuals from progress-
ing satisfactorily. Second, the study used brief self-report 
measures of mental health outcomes, which, although vali-
dated in various populations, do not equal clinical diagno-
ses. To lessen participant burden, we used shorter, adapted 
versions of standard questionnaires to assess social support 
and workaholism, which may not capture the constructs in 
question as well as the longer, validated versions. For want 
of validated scales to assess departmental climate and super-
visory relationship, we created novel, unvalidated scales for 
the purposes of the current study that may limit the validity 
of the said outcomes. However, we provide an account of 
how the scales were composed and used in the supplemental 
materials, in order to maximise transparency. Third, a rela-
tively small sample size and over-representation of female 
and Scottish students may limit the generalisability of find-
ings. As prevalence of mental health problems and suicidal 
ideation is higher in females than in males (McManus et al., 
2016), this may have contributed to the high prevalence rates 
in this study. In order to limit response bias, the survey was 
advertised as looking into PGR wellbeing, which is a more 
neutral term than ‘mental health’. Nevertheless, it is still 
possible that individuals who were experiencing poor well-
being at the time were more motivated to take part, contrib-
uting to the high prevalence of self-reported mental health 
symptoms. Future research should address these limitations 

by using large random samples and employing a longitudi-
nal design. Further exploration of ways in which different 
individual, interpersonal and environmental factors interact 
to shape PGR wellbeing is also warranted. For example, 
studies could help establish whether perceived institutional 
equality, diversity and inclusion mediate the relationship 
between gender/sexual orientation and wellbeing or how 
departmental climate and supervisory relationship interact 
with workaholism and perfectionism.

Our findings have several implications for policy and 
practice. They indicate that potential interventions to 
improve PGR wellbeing should target multiple factors. 
Namely, universities need to be proactive in ending bully-
ing and discrimination and increasing diversity, with the 
commitment to these goals clearly reflected in policy, out-
reach, recruitment, curricula, social groups, merchandise, 
etc. Furthermore, departments should aim to implement 
policies and procedures to create communities that facili-
tate PGR integration and optimal academic, social, and 
emotional functioning of all members. These may include, 
but not be limited to, designing comprehensive departmen-
tal orientation programmes, supplying clear and consistent 
guidance and information with regards to expectations, rules 
and regulations, facilitating social interactions between stu-
dents and faculty, modelling a healthy work-life balance, 
encouraging students to participate in departmental gov-
ernance, and seminar series that feature internal research 
projects and similar (Golde & Dore, 2001; Lovitts, 2001; 
Nelson & Lovitts, 2001) Finally, our findings on the effect 
of traits may help inform the counselling practice for PGRs. 
Psychological services could facilitate group training in cog-
nitive and behavioural skills to increase resilience and tackle 
workaholism and perfectionism. Development of these skills 
can also be facilitated through a variety of programmes and 
activities that, in turn, have the added benefit of increasing 
social support and connectedness (Holdsworth et al., 2018).

Conclusion

The current study contributes to the growing body of lit-
erature on PGR mental health by showing that the rates of 
mental ill-health in PGRs in the current sample are high 
and shaped by a combination of factors, including gender 
and sexual orientation, individual differences in resilience, 
workaholism and perfectionism, as well as the perceived 
academic progress and preparation, social support and 
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departmental climate. Universities may aim to enhance PGR 
welfare by committing to the values of equality, inclusivity 
and diversity, and promoting PGR integration, social support 
and a healthy work-life balance.
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