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Abstract  14 

Background: Emerging evidence demonstrates that postgraduate researchers (PGRs) have high rates of 15 

mental health problems. These problems are distressing, affect PhD studies and have longer-term 16 

potential impacts beyond the duration of the PhD. Yet largescale studies of multiple risk and protective 17 

factors are rare. 18 

Aims: We aimed to test the predictive validity of a comprehensive set of potential determinants of 19 

mental health symptoms (depression, anxiety, suicidality) among PGRs in the UK, including personal, 20 

study-related and supervision characteristics. 21 

Methods: We used regression models applied to data obtained from national online survey of UK 22 

postgraduate researchers (U-DOC, 2018-2019) to test predictors of mental health symptoms. 23 

Results: These models show that PGR mental health symptoms are predicted by demographic, 24 

occupational, psychological, social and supervisory relationship factors. Greater perfectionism, more 25 

imposter thoughts and less supervisory communion most strongly and consistently predict mental 26 

health symptoms.  27 

Conclusions: Institutions training PGRs should focus interventions intended to improve PGR depression, 28 

anxiety and suicidality, on PGRs’ self-beliefs and social connectedness. Moreover, supervisors should be 29 

provided with training that improves the degree of agency, and especially, communion in the 30 

relationships they form with PGRs.  31 

Keywords; doctoral student; mental health; loneliness; supervision; perfectionism;  32 
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Introduction 92 

Postgraduate researchers (PGRs), also called doctoral or graduate students, are vulnerable to mental 93 

health problems (1). Recent largescale studies demonstrate high prevalence of depression, anxiety and 94 

suicidality among PGRs in several countries, significantly greater than that reported by working 95 

professionals and other students (2–5). Rates of depression and anxiety have robustly been found to be 96 

greater for PGRs compared to the general publication (3–5), and this difference does not appear to be 97 

explained by pre-existing mental health problems that pre-date embarking upon PhD study (3). Despite 98 

this high prevalence, access to support is limited (6). Previous research has focused mainly on PGR 99 

demographic characteristics and aspects of the PhD and institutional environment (1,4), and often have 100 

small sample sizes and fail to disaggregate doctoral from other postgraduate students (1). Moreover, 101 

few studies have considered the relative importance of different mental health influences. We aimed to 102 

test associations among a comprehensive set of potential determinants of PGR mental health problems, 103 

derived from factors commonly mentioned in the doctoral wellbeing literature and as influences on the 104 

clinical development of depression, anxiety and suicidality. 105 

Demographic characteristics 106 

Demographic characteristics are robustly related to mental health problems. The period from 14 to 25-107 

years-old is a time of particular onset risk (7). Most full-time doctoral students begin their PhD during 108 

this vulnerable period (8), and younger PGRs do report greater depression and anxiety (9). Moreover, 109 

whilst lifetime prevalence does not explain the elevated mental health problems among PGRs (3), an 110 

earlier age of problem onset may reflect greater vulnerability. Females report greater anxiety and 111 

depression generally (10) and amongst PGRs (9,11). However, males are more at risk of suicide in the 112 

general population (12), with no largescale data available on this for PGRs. Typically Black And Minority 113 

Ethnic (BAME) individuals have elevated risk of experiencing psychological distress (13), however, this 114 

pattern is not necessarily borne out among PGRs (2).  115 

PhD study characteristics 116 

PhD study-related characteristics are relevant to PGR mental health (1,4), although their relative 117 

contributions alongside other factors are under-studied. Specifically, financial concerns appear to be one 118 

of the most important stressors in doctoral study (14). Existing research suggests that a longer duration 119 

of doctoral study is associated with greater depression, anxiety and suicidality (5,9). PGRs who spend 120 

more time on average engaged in PhD study, including teaching and periods of fieldwork, and/or in 121 
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other employment, may experience poor work-life balance and goal/life-role conflict, which may lead to 122 

mental distress (15).  123 

Psychological factors 124 

Psychological factors likely influence PGR mental health. Impostor thoughts and perfectionism appear 125 

particularly salient in the competitive academic atmosphere, in which PGRs feel continually evaluated 126 

(16). Impostor thoughts reflect perceived ‘intellectual phoniness’, i.e. that one has fooled others into 127 

believing one is clever or skilled, and that apparent achievements are accidental or misappropriated 128 

(17). Impostor thoughts are associated with depression, anxiety, and suicidality (17,18). Similarly, 129 

perfectionism influences mental health, especially in educational contexts (19). Having high standards 130 

for oneself (perfectionistic standards) is typically considered adaptive whereas the perceived failure to 131 

meet these standards (perfectionistic discrepancy) is typically considered maladaptive (20). The latter is 132 

associated with greater anxiety, depression and suicidality among PGRs (9,21).  133 

Social factors 134 

Social factors additionally appear to be important. Social support is robustly related to reduced stress 135 

among PGRs, yet social isolation is a core and salient aspect of the doctoral experience (1). PGRs have 136 

expressed a need for a dynamic balance between their PhD as a social versus individual experience (22), 137 

emphasising complementarity between desired and experienced social connection. Loneliness, a 138 

mismatch or deficiency in one’s social relationships, is a way of conceptualising when this does not occur 139 

(23). Loneliness predicts student psychological distress to a greater extent than other academic and non-140 

academic factors (24). Multiple social identities may additionally be important, for PGRs commonly feel 141 

‘enmeshed’ with their PhD (1). The greater number of social groups to which people feel they belong, 142 

the greater number of social identities they possess, the more positive self-attributions they have, and 143 

the better their mental health and wellbeing (25).  144 

Relational factors 145 

The supervisory relationship is additionally a key concern for PGRs (1). Perceptions of this relationship as 146 

non-positive, or not providing adequate mentorship, have been found more common among PGRs with 147 

greater anxiety and depression (9,15). Yet research has rarely considered the relative importance of 148 

supervision alongside other factors, nor conducted fine-grained analysis of its predictive validity (14). 149 

The current study 150 
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We aimed to identify putative determinants of PGR mental health problems, spanning demographic, 151 

occupational, psychological, social and supervisory relationship factors. First, we examined bivariate 152 

associations with symptoms, and then we tested the relative predictive validity of putative determinants 153 

in a series of regression models.  154 

Materials and methods 155 

Participants 156 

This study uses data from 3352 current UK PGRs who participated in a cross-sectional self-report online 157 

survey (the U-DOC survey, 2018-2019). According to the Higher Education Statistics Agency (26) figures, 158 

this sample reflected 3.29% of the total contemporaneous UK PGR population. Participants provided 159 

written informed consent through the completion of an online consent form. Participants then 160 

completed a battery of survey and free-text questions about mental health, wellbeing and experiences 161 

of PhD study. We assert that all procedures contributing to this work comply with the ethical standards 162 

of the relevant national and institutional committees on human experimentation and with the Helsinki 163 

Declaration of 1975, as revised in 2008. All procedures involving human subjects/patients were 164 

approved by the University of Sussex Sciences and Technology Cross-Schools Research Ethics Committee 165 

(Reference: ER/CH283/9). We report additional details regarding participants and procedures elsewhere 166 

(Authors, 2021). 167 

Measures 168 

Mental health problem symptoms  169 

Depression symptoms were measured using the 9-item Patient Health Questionnaire (PHQ-9 (27)), a 170 

globally-adopted measure of depression symptom and diagnostic severity (28), with good psychometric 171 

properties and the ability to identify depression (29). The scale total was reliable in the present 172 

population, α = 0.89. 173 

Anxiety symptoms were measured using the 7-item Generalised Anxiety Disorder Assessment (GAD-7 174 

(30)). The scale performs well psychometrically, and can detect generalised anxiety, panic, social anxiety 175 

and post-traumatic stress disorders (29). The scale total was reliable in the current sample, α = 0.90. 176 

Suicidality was measured using the 4-item Suicide Behaviors Questionnaire – Revised (SBQ-R (31)), 177 

which captures past ideation and behaviour, and future intent. The SBQ-R is considered a 178 
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psychometrically valid tool for distinguishing between people who have and have not attempted suicide 179 

(32). The scale total had high reliability, α = 0.84. 180 

Putative determinants  181 

Demographic. Participants self-reported their demographic characteristics. Variables used were age (in 182 

years), female gender (versus male and other genders), White ethnicity (versus non-White), presence of 183 

UK citizenship, presence of a non-mental health disability, and onset of mental health problems before 184 

or during undergraduate study. 185 

Occupational. Participants self-reported characteristics of the PhD programme and occupational 186 

activities. Variables used were full-time PhD study mode (versus part-time), funding (full versus partial 187 

versus self-funded), year of study, fieldwork (past or planned versus none), average reported weekly 188 

hours of occupational activity (including time spent in PhD study, teaching, and any other employment), 189 

and current continuation status1. 190 

Psychological. Impostor thoughts were measured using the 20-item Clance Impostor Phenomenon Scale 191 

(CIPS (33)). The scale total had high reliability, α = 0.94. Perfectionism was measured using the 8-item 192 

Short Almost Perfect Scale (SAPS (34)). Subscale scores were calculated for standards and discrepancy, 193 

using four items each. Both subscale totals had equivalent high reliability, α = 0.88. 194 

Social. Loneliness was captured using the 20-item UCLA Loneliness Scale (35). The scale total had 195 

excellent reliability, α = 0.96. Multiple group membership were measured using a 4-item self-report 196 

scale derived from the Exeter Identity Transition Scale (36). The scale total had high reliability, α = 0.91. 197 

Relational. The 41-item Questionnaire on Supervisor–Doctoral student Interaction (QSDI (37)) was used 198 

to capture PGRs’ relationship with their primary supervisor. The items were combined into eight scaled 199 

octants and then into two dimensions, reflecting agency (influence and leadership) and communion 200 

(proximity and cooperativeness).  201 

Analysis  202 

                                                           
1Continuation status refers to a period of time in which PGRs can continue to complete their PhD thesis after the 
standard registration period (3 years full-time and 6/7 years part-time in the UK) has elapsed. The continuation 
period is typically a maximum of 1 (full-time) to 2/3 years (part-time) in the UK, is unfunded, does not include data 
collection, and incurs a small fee. PGRs may lose access to some resources and services at their academic 
institution, for example, office space and university support services, upon onset of continuation status.  
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We conducted all analyses using SPSS Version 26.0. The distributions of the depression, anxiety and 203 

suicidality variables all appeared normal, with no evidence of significant outliers. There was some skew, 204 

which appeared extreme for suicidality (SBQ-R total). Due to the large sample size, linear regression was 205 

considered an appropriate approach presuming normality in the distribution of the residuals (38).  206 

We examined bivariate associations between putative predictors and symptom scores using correlation, 207 

t-test and ANOVA models. We used hierarchical linear regression to test predictors of each symptom 208 

score in turn. In each model, we entered putative predictors in blocks representing conceptual cluster; 209 

demographic, occupational, psychological, social, relational. This hierarchical approach facilitated testing 210 

whether all clusters predicted significant variance in symptoms, in addition to identifying specific 211 

contributions of individual variables. We did not enter variables that did now show bivariate 212 

associations with symptoms. The block order followed the perceived nature of evidence relating to 213 

proposed impacts on symptoms, with the first two blocks considered ‘background’ factors less 214 

amenable to change. The residuals appeared normally distributed in all models, with no evidence of 215 

homoscedasticity. Examination of Cook’s distances, all below 0.02, suggested no impactful single cases. 216 

There was no evidence of significant collinearity; VIF values were all below 2.20, correlations between 217 

continuous predictor variables were all below ±0.70, and Durbin-Watson statistics were between 1.62 218 

and 1.99. The Hochberg correction for multiple testing was applied to the regression models (39). 219 

Results  220 

Sample characteristics 221 

On average (Table 1), respondents were aged 30.74 years. Two-thirds of respondents identified as 222 

female and as UK citizens, and just over half as White British. Just under two-thirds of the sample 223 

reported lifetime prevalence of mental health problems; half of whom reported a formal diagnosis from 224 

a health professional. Four-fifths of respondents were doing a full-time PhD with full or partial funding. 225 

A high proportion of the sample reached clinical thresholds for depression and anxiety, and ‘high risk’ 226 

thresholds for suicidality (Authors, 2021).  227 

INSERT TABLE ONE 228 

Bivariate associations 229 

INSERT TABLE TWO  230 
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Bivariate correlations are shown in Table 2. Greater depression, anxiety and suicidality were significantly 231 

associated with younger age, with greater impostor thoughts, perfectionistic standards, perfectionistic 232 

discrepancy, and loneliness, and with reduced multiple group memberships and supervisory relationship 233 

communion. Greater depression and anxiety additionally correlated significantly with a longer duration 234 

of PhD study, greater weekly occupational activity, and reduced supervisory relationship agency. With 235 

respect to categorical study variables (Table 3), depression, anxiety and suicidality were significantly 236 

greater for respondents reporting a non-mental health disability. Depression and anxiety were 237 

significantly elevated for females and full-time PGRs. UK citizens reported significantly greater anxiety 238 

but reduced suicidality. Respondents identifying as White reported significantly greater suicidality but 239 

reduced depression. Suicidality was additionally significantly greater for respondents with pre-existing 240 

mental health problems and in continuation status. PGRs reporting past or planned fieldwork had 241 

significantly greater anxiety. Funding status was not associated with symptoms. 242 

INSERT TABLE THREE 243 

Multivariate predictors of depression, anxiety and suicidality  244 

Results of the hierarchical regression models are shown in Table 4 and Figure 1. Overall, each model 245 

explained a large amount of variance in the respective symptom. Each block of predictors produced a 246 

significant R2 change, and therefore, all classes of predictors (demographic, occupational, psychological, 247 

social, relational) explained significant variance in symptoms. With respect to individual demographic 248 

covariates in the final models, greater depression was significantly predicted by younger age, non-White 249 

ethnicity, and being disabled. Greater anxiety was predicted by younger age, female gender, and non-UK 250 

citizen status. Suicidality was predicted by disability and pre-existing mental health problems. For 251 

occupational covariates, greater depression and greater anxiety were predicted by a longer duration of 252 

PhD study. Greater anxiety was additionally predicted by greater weekly occupational activity. No 253 

individual coefficients were significant for occupational predictors of suicidality. All standardised 254 

coefficients representing demographic and occupational covariates reflected small effect sizes. For 255 

psychological covariates, all three final models showed that greater symptoms were predicted by 256 

greater impostor thoughts and perfectionistic discrepancy. Greater anxiety was additionally predicted by 257 

perfectionistic standards. For social factors, greater loneliness significantly predicted greater symptoms 258 

across all models. Finally, lower perceived communion in the supervisory relationship predicted greater 259 

depression, anxiety and suicidality. Greater depression was additionally predicted by lower perceived 260 

agency. Again, all standardised coefficients reflecting psychological, social and relational covariates were 261 
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small in size, although larger than those associated with demographic and occupational covariates. Most 262 

individual coefficients remained significant when corrected for multiple testing. Across all models, 263 

loneliness had the largest individual effect size (see Figure 1). 264 

INSERT TABLE FOUR 265 

INSERT FIGURE 1  266 

Figure 1: Effect sizes for multivariate predictors of depression, anxiety and suicidality. 267 

Notes: Markers represent standardised beta coefficients. Lines depict 95% confidence intervals for 268 

standardised betas.  269 

Discussion 270 

We collected data from a large sample of UK PGRs to identify key mental health risk and protective 271 

factors. The overall prevalence of depression, anxiety and significant suicidality in this population is very 272 

high (Authors, 2021), and this current study identified a complex picture of determinants. In the 273 

symptom regression models, factors from all conceptual ‘classes’ predicted significant variance in 274 

depression, anxiety and suicidality, explaining 24 to 42% of the variance in symptoms. Loneliness was 275 

the strongest predictor of all symptoms, with consistent evidence for a smaller association with 276 

impostor thoughts and perfectionistic discrepancy.  277 

That loneliness was the strongest predictor of mental health symptoms is consistent with evidence from 278 

other student populations (24), the importance of social support in reducing stress among PGRs (1), and 279 

the role of loneliness and influencing mental health problems in the general population (40). However, 280 

the data presented here are cross-sectional. Consequently, it is possible that mental health problems 281 

cause loneliness, potentially by affecting social skills and withdrawal, or that this association is 282 

reciprocal. Nevertheless, loneliness does cause new onsets of mental health problems (40) and should 283 

be considered an important intervention target for PGR mental health. Conversely, multiple group 284 

memberships were not a significant multivariate predictor of symptoms. This is surprising considering 285 

associations with depression found previously (41), and the apparent importance of multiple social 286 

identities to PGR wellbeing (1). However, multiple group memberships were bivariately associated with 287 

reduced depression, anxiety and suicidality. It could be that in the multivariate model, loneliness is such 288 

a powerful influence that multiple group memberships, which covary with loneliness, fail to explain 289 

additional variance. Alternatively, it may be that multiple group memberships mediate or moderate the 290 
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impact of risk factors such as loneliness. It is additionally acknowledged that the multiple group 291 

memberships scale asked only about PGRs’ perceptions of having lots of group memberships and social 292 

ties. It may be that other aspects, such as the importance or compatibility of different social groups, are 293 

more important for PGRs, in the context of potential role conflicts (22).  294 

The present sample mean for impostor thoughts suggests, on average, the sample are in the ‘high’ range 295 

and experience frequent impostor thoughts, with 27.4% scoring in the highest (‘intense’) range (33). The 296 

current mean is similar to that of PGRs in a previously study (42). The means for perfectionistic 297 

standards and discrepancy subscales are also similar to those reported previously for PGRs (9). These 298 

factors were consistent predictors of mental health symptoms. These associations are in keeping with 299 

research evidencing that PGRs with greater perfectionistic discrepancy experience more stress and 300 

negative emotions (21), and that impostor thoughts are associated with greater depression and anxiety 301 

across many different employment contexts (43). That perfectionistic standards predicted greater 302 

anxiety contradicts previous findings that ‘adaptive perfectionists’ with higher standards experience less 303 

stress and negative emotion than ‘non-perfectionists’ with lower standards (21). However, this may be 304 

explained by adaptive perfectionists in this previous study having the lowest discrepancy, indicating that 305 

they believed they were meeting their high standards, which differs to the present sample.  306 

Whilst supervision is widely regarded as important to PGR progress and wellbeing, the current study is 307 

one of the first to evidence specific associations between facets of this relationship and mental health 308 

symptoms. Current findings fit with evidence that problematic supervisory practices are associated with 309 

greater mental health symptoms (9,15). Specifically, the prediction of depression by a lack of perceived 310 

supervisory agency emphasises the need for supervision to achieve a dynamic balance between exerting 311 

influence and leadership, whilst making space for PGR autonomy (22). Nonetheless, current findings 312 

suggest that the proximity and cooperativeness (communion) of supervision is most impactful on mental 313 

health symptoms. This is in keeping with a growing emphasis that supervision needs to be more than an 314 

asymmetric professional relationship focused on teaching research skills, and more an authentic 315 

mentorship, characterised by positive communication, collaboration and flexibility (44). Our findings 316 

undermine the notion that instrumental support matters more than emotional support (45). Present 317 

QSDI octant scores suggested, similar to supervisor profiles described previously (37,46), that current 318 

supervisors were high in leadership, helping/friendly behaviours, understanding, and encouraging PhD 319 

student responsibility/freedom, whilst moderately low in uncertain and strict, and low for dissatisfied 320 

and admonishing behaviours. However, current supervisors were perceived to demonstrate more 321 
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admonishment than their European counterparts (37,46). Therefore, UK institutions may wish to explore 322 

and emulate European practices in supervisor training. 323 

PGR demographic factors were not especially robustly associated with mental health symptoms, 324 

although elevated symptoms among younger and female PGRs is consistent with other reports (4,9). The 325 

very small effect sizes associated with these factors is reassuring, for these factors are less amenable to 326 

change. Associations between occupational factors and symptoms were again inconsistent and very 327 

small, but indicated that a longer duration of PhD study predicts greater depression and anxiety. Existing 328 

studies are in disagreement; one study in Scotland found duration of PhD study was not associated with 329 

depression or anxiety, but did predict greater suicidality (9), whereas a study in Argentina found longer 330 

duration to predict greater anxiety and depression (5). It is notable that the duration of PhD study 331 

captured in this study refers only to the year of study, and is neither adjusted for full-time/part-time 332 

status nor interruption/intermission periods, nor does it reflect whether PGRs are completing their 333 

studies to time and target. Therefore, it may be that findings are confounded by an impact on mental 334 

health of feeling behind schedule (9), as opposed to more years of PhD study per se being associated 335 

with greater mental health risk. Interpreting the impact of the number of years of study is complicated 336 

within UK PGRs because of the presence of a 4-year deadline (full-time study). Consequently, the effect 337 

of more years of PhD study may be linked to the approach of a deadline that may reinforce feelings that 338 

one is behind schedule. This would suggest that the imposition of a 4-year deadline should be re-339 

examined. 340 

Limitations  341 

The findings of this study must be interpreted in the context of several important limitations. Foremost, 342 

this study uses cross-sectional data and therefore, attempts to explain associations but not to test causal 343 

relationships. It is possible that mental health symptoms influence those variables specified as 344 

predictors in models tested here; at least those amenable to change. It is also possible that unobserved 345 

factors influence associations tested here. For example, hopefulness may explain the association 346 

between perfectionism and depression (47). Other aspects of doctoral study, such as perceived progress 347 

(48), may contribute to symptom prediction too. In addition, we did not control for situational factors 348 

affecting PGRs, for example historical or current trauma or bereavement, which will influence the 349 

presentation of PGR mental health symptoms and experiences (22). 350 
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Associations between some putative predictors reflecting a small minority of study participants (e.g. 351 

continuation or disability status) and mental health symptoms must be taken very cautiously. Although 352 

there does not appear to be marked multicollinearity, it is acknowledged that the presented regressions 353 

test a large number of variables, which were often inter-correlated, complicating the conceptual 354 

interpretation of what individual significant predictors then represent. Moreover, the present sample 355 

are a self-selecting sample of UK PGRs who participated in an online survey and, although sizeable, may 356 

not be representative. As in other studies of PGRs, this study is limited by the mental health problem 357 

symptoms being measured only be self-report and not expert psychiatric assessment. Finally, these data 358 

were collected pre-COVID-19.  359 

Research and practice implications 360 

Notably, the current findings identify key psychological, social and relational factors which are 361 

consistently associated with mental health problems; loneliness, impostor thoughts, perceived failure to 362 

meet one’s own standards, and lack of communion in the supervisory relationship. Future research is 363 

needed to test the causal nature of these associations and how these variables are implicated in the 364 

development or exacerbation of mental health problems during PhD study. For example, loneliness may 365 

moderate the association between perfectionism and depression (49). As noted, other psychological 366 

factors, such as hopefulness and meaning in life (22), and PhD study factors, such as environmental 367 

demands and resources (4), require additional study as related to PGR mental health problems. 368 

Moreover, we have demonstrated associations in the present sample between a lifetime prevalence of 369 

mental health problems and absenteeism and presenteeism (Authors, 2021), yet the contribution of 370 

symptoms and other psychological factors to attendance and completion of the doctorate would benefit 371 

from further study. Furthermore, there is a need to consider mental health problems for PGRs who do 372 

not complete their doctorate; arguably perfectionistic beliefs may powerfully drive mental health 373 

symptoms in this context.  374 

 375 

With respect to intervention, evidence specifically pertaining to accessible and effective loneliness 376 

interventions for PGRs is very limited. Clinical and public health evidence indicates that interventions 377 

that incorporate cognitive and educational components, and support social skill development, are most 378 

effective (50). In lieu of specific loneliness interventions developed for PGRs, institutions can provide 379 

support through the adequate provision of talking therapies. Nonetheless, the (co)development or 380 

adaptation and evaluation of specialist loneliness interventions for the PGR context is warranted. 381 
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Moreover, institutions should consider a whole university approach to reducing loneliness. Loneliness 382 

on mental health problems is not unique to PGRs, but is a huge global public health issue (51,52) further 383 

exacerbated by the COVID-19 pandemic, felt by other student groups (24) and the general public (40). A 384 

key practice implication is for universities and the wider sector to consider how loneliness may be 385 

structurally caused and exacerbated, and how changes to higher-order structures may improve the 386 

social and mental health of all who work and study there. Impostor thoughts and perfectionistic beliefs, 387 

which are also associated with PGR mental health problems, are similarly amenable to change through 388 

psychological therapies (53). Academic interventions, for example focused on research literacy, may 389 

additionally be helpful (54). Yet research is very limited, and interventions (co)developed or adapted for 390 

the PGR context would be beneficial. Another key practice implication is for institutions to consider the 391 

adequacy of their supervisor training, and how this does (or does not) help to scaffold agency and 392 

communion in relationships with PGRs. It seems likely that supervisory practices could exacerbate 393 

loneliness and perfectionist-type beliefs, for example, supervisors may themselves be isolated and 394 

unable to help connect PGRs to peers, and they may inadvertently reinforce PGRs’ sense of failure and 395 

impostorism through modelling and critical communication. Therefore, research and training initiatives 396 

should both consider how best to support supervisors, and in doing so consider how supervisors can 397 

help to reduce PGR loneliness and perfectionism, alongside scaffolding a sense of communion and 398 

agency in the supervisory relationship. 399 

 400 

Conclusions 401 

 402 

This study identified a number of important risk factors for depression, anxiety and suicidality in a large 403 

sample of UK postgraduate researchers. Being younger, female and more years of PhD study predicted 404 

greater symptoms. However, the strongest and most consistent associations were with psychological, 405 

social, and relational factors. In particular, greater impostor thoughts, perceived failure to meet one’s 406 

own standards, greater loneliness, and reduced sense of communion in the supervisory relationship 407 

predicted greater depression, anxiety and suicidality. The identified predictors of mental health 408 

symptoms amongst PGRs encompass risk factors relevant to mental health problems in other student 409 

and the general population (including perfectionistic thoughts and loneliness) and factors more unique 410 

to the PhD study environment (including supervisory relationships). Institutions are encouraged to 411 

consider the systemic practices which exacerbate loneliness and encourage self-criticism among PGRs. 412 

Institutions are urged to evaluate and improve the provision of supervisor training and support to 413 
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scaffold positive supervisory relationships. Institutions must additionally ensure adequate provision of 414 

accessible psychological therapies for PGRs.. More research is needed to identify the most effective, 415 

context-appropriate and sustainable interventions for improving PGR mental health and reducing 416 

loneliness.  417 

 418 

 419 

 420 

 421 

 422 

 423 

 424 

 425 

 426 

 427 

 428 

 429 

 430 

 431 

 432 

 433 

 434 

 435 

 436 

 437 

 438 

 439 

References 440 

 441 

1.  Hazell CM, Chapman L, Valeix SF, Roberts P, Niven JE, Berry C. Understanding the mental health 442 

of doctoral researchers: a mixed methods systematic review with meta-analysis and meta-443 

synthesis. Syst Rev [Internet]. 2020 Aug 26 [cited 2020 Sep 8];9(1):197. Available from: 444 

https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-020-01443-1 445 



16 

 

2.  Charles ST, Karnaze MM, Leslie FM. Positive factors related to graduate student mental health. J 446 

Am Coll Heal [Internet]. 2021 [cited 2021 May 7]; Available from: 447 

https://www.tandfonline.com/action/journalInformation?journalCode=vach20 448 

3.  Hazell CM, Niven J, Chapman L, Roberts P, Cartwright-Hatton S, Valeix S, et al. Nationwide 449 

assessment of the mental health of UK doctoral researchers. Humanit Soc Sci Commun [Internet]. 450 

In press [cited 2021 Jun 2]; Available from: https://europepmc.org/article/ppr/ppr343989 451 

4.  Levecque K, Anseel F, De Beuckelaer A, Van der Heyden J, Gisle L. Work organization and mental 452 

health problems in PhD students. Res Policy [Internet]. 2017 May;46(4):868–79. Available from: 453 

https://www.sciencedirect.com/science/article/pii/S0048733317300422 454 

5.  Gallea JI, Medrano LA, Morera LP. Work-related mental health issues in graduate student 455 

population. Front Neurosci [Internet]. 2021 Apr 1 [cited 2021 May 7];15. Available from: 456 

/pmc/articles/PMC8049290/ 457 

6.  Waight E, Giordano A. Doctoral students’ access to non-academic support for mental health. J 458 

High Educ Policy Manag. 2018 Jul;40(4):390–412.  459 

7.  Kessler RC, Angermeyer M, Anthony JC, DE Graaf R, Demyttenaere K, Gasquet I, et al. Lifetime 460 

prevalence and age-of-onset distributions of mental disorders in the World Health Organization’s 461 

World Mental Health Survey Initiative. World Psychiatry [Internet]. 2007 Oct;6(3):168–76. 462 

Available from: http://www.ncbi.nlm.nih.gov/pubmed/18188442 463 

8.  Vitae. Who does doctoral research in the UK?  [Internet]. Vitae Website. 2021 [cited 2021 May 464 

25]. Available from: https://www.vitae.ac.uk/doing-research/are-you-thinking-of-doing-a-465 

phd/who-does-doctoral-research-in-the-uk#the-age--qualifications-and-trajectory-of-doctoral-466 

researchers 467 

9.  Milicev J, Biello S, Gardani M. Evaluating mental health and wellbeing of postgraduate 468 

researchers: Prevalence and contributing factors. psyarxiv [Internet]. 2020 [cited 2021 May 4]; 469 

Available from: https://psyarxiv.com/k92hq/download?format=pdf 470 

10.  Auerbach RP, Mortier P, Bruffaerts R, Alonso J, Benjet C, Cuijpers P, et al. WHO World Mental 471 

Health Surveys International College Student Project: Prevalence and distribution of mental 472 

disorders. J Abnorm Psychol [Internet]. 2018 Oct;127(7):623–38. Available from: 473 

http://doi.apa.org/getdoi.cfm?doi=10.1037/abn0000362 474 

11.  Alageel A, Alyahya RA, Alghamdi RA, Toronto BAA, Aldrehim M, Alrahili N, et al. The Prevalence of 475 

Depression and Anxiety Disorders Among Postgraduate Students in an Arabic Sample: a Cross-476 

sectional Study. Res Sq [Internet]. 2021 [cited 2021 May 7]; Available from: 477 



17 

 

https://doi.org/10.21203/rs.3.rs-143732/v1 478 

12.  Hawton K, Casañas I Comabella C, Haw C, Saunders K. Risk factors for suicide in individuals with 479 

depression: A systematic review. J Affect Disord. 2013;147(1–3):17–28.  480 

13.  Bamford J, Klabbers G, Curran E, Rosato M, Leavey G. Social Capital and Mental Health Among 481 

Black and Minority Ethnic Groups in the UK. J Immigr Minor Heal [Internet]. 2020 Jul 4 [cited 482 

2021 May 7];23(3):502–10. Available from: https://doi.org/10.1007/s10903-020-01043-0 483 

14.  Mackie SA, Bates GW. Contribution of the doctoral education environment to PhD candidates’ 484 

mental health problems: A scoping review. High Educ Res Dev [Internet]. 2019 Apr;38(3):565–78. 485 

Available from: https://www.tandfonline.com/doi/full/10.1080/07294360.2018.1556620 486 

15.  Evans TM, Bira L, Gastelum JB, Weiss LT, Vanderford NL. Evidence for a mental health crisis in 487 

graduate education. Nat Biotechnol 2018 363. 2018 Mar;  488 

16.  Bothello J, Roulet TJ. The imposter syndrome, or the mis-representation of self in academic life 489 

[Internet]. Vol. 56, Journal of Management Studies. Blackwell Publishing Ltd; 2019 [cited 2021 490 

May 7]. p. 854–61. Available from: https://onlinelibrary.wiley.com/doi/full/10.1111/joms.12344 491 

17.  Clance PR, Imes SA. The imposter phenomenon in high achieving women: Dynamics and 492 

therapeutic intervention. Psychother Theory, Res Pract. 1978;15(3):241–7.  493 

18.  McGregor LN, Gee DE, Posey KE. I feel like a fraud and it depresses me: The relation between the 494 

imposter phenomenon and depression. Soc Behav Pers. 2008;36(1):43–8.  495 

19.  Hamilton TK, Schweitzer RD. The cost of being perfect: Perfectionism and suicide ideation in 496 

university students. Aust New Zeal J Psychiatry [Internet]. 2000 Oct 26 [cited 2021 Apr 497 

14];34(5):829–35. Available from: http://journals.sagepub.com/doi/10.1080/j.1440-498 

1614.2000.00801.x 499 

20.  Stoeber J, Otto K. Positive conceptions of perfectionism: Approaches, evidence, challenges. Pers 500 

Soc Psychol Rev [Internet]. 2006 Dec 21 [cited 2021 Jun 2];10(4):295–319. Available from: 501 

http://www.ncbi.nlm.nih.gov/pubmed/17201590 502 

21.  Moate RM, Gnilka PB, West EM, Rice KG. Doctoral student perfectionism and emotional well-503 

being. Meas Eval Couns Dev [Internet]. 2019 Jul 3 [cited 2020 Nov 5];52(3):145–55. Available 504 

from: https://www.tandfonline.com/doi/abs/10.1080/07481756.2018.1547619 505 

22.  Berry C, Valeix S, Niven JE, Chapman L, Roberts PE, Hazell CM. Hanging in the balance: 506 

Conceptualising doctoral researcher mental health as a dynamic balance across key tensions 507 

characterising the PhD experience. Int J Educ Res. 2020 Jan;102:101575.  508 

23.  Russell DW. The measurement of loneliness. In: Peplau LA, Perlman D, editors. Loneliness: A 509 



18 

 

sourcebook of current theory, research and therapy [Internet]. Chichester, UK: John Wiley & 510 

Sons; 1982 [cited 2021 Jun 2]. p. 81–104. Available from: 511 

https://www.researchgate.net/publication/271766646 512 

24.  McIntyre JC, Worsley J, Corcoran R, Harrison Woods P, Bentall RP. Academic and non-academic 513 

predictors of student psychological distress: The role of social identity and loneliness. J Ment Heal 514 

[Internet]. 2018 May 4 [cited 2020 Oct 26];27(3):230–9. Available from: 515 

https://pubmed.ncbi.nlm.nih.gov/29436883/ 516 

25.  Jetten J, Haslam SA, Cruwys T, Greenaway KH, Haslam C, Steffens NK. Advancing the social 517 

identity approach to health and well-being: Progressing the social cure research agenda. Eur J Soc 518 

Psychol [Internet]. 2017 Dec;47(7):789–802. Available from: 519 

http://doi.wiley.com/10.1002/ejsp.2333 520 

26.  HESA. Who’s studying in HE? Higher Education Statistics Agency. 2019.  521 

27.  Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: Validity of a brief depression severity measure. J 522 

Gen Intern Med. 2001;16(9):606–13.  523 

28.  Kroenke K. PHQ-9: Global uptake of a depression scale. World Psychiatry [Internet]. 2021 Feb 1 524 

[cited 2021 Jun 2];20(1):135–6. Available from: /pmc/articles/PMC7801833/ 525 

29.  Kroenke K, Spitzer RL, Williams JBW, Löwe B. The Patient Health Questionnaire Somatic, Anxiety, 526 

and Depressive Symptom Scales: A systematic review. Gen Hosp Psychiatry. 2010 Jul 527 

1;32(4):345–59.  528 

30.  Spitzer RL, Kroenke K, Williams JBW, Löwe B, K K, W H. A Brief Measure for Assessing Generalized 529 

Anxiety Disorder. Arch Intern Med. 2006 May;166(10):1092.  530 

31.  Linehan MM, Nielsen SL. Assessment of suicide ideation and parasuicide: Hopelessness and social 531 

desirability. J Consult Clin Psychol [Internet]. 1981 Oct [cited 2021 Apr 15];49(5):773–5. Available 532 

from: /record/1982-01443-001 533 

32.  Cassidy SA, Bradley L, Bowen E, Wigham S, Rodgers J. Measurement properties of tools used to 534 

assess suicidality in autistic and general population adults: A systematic review. Vol. 62, Clinical 535 

Psychology Review. Elsevier Inc.; 2018. p. 56–70.  536 

33.  Clance PR. The impostor phenomenon: When success makes you feel like a fake. Toronto: 537 

Bantam Books; 1985. 20–22 p.  538 

34.  Rice KG, Richardson CME, Tueller S. The short form of the revised almost perfect scale. J Pers 539 

Assess [Internet]. 2014 May 4 [cited 2021 Jun 2];96(3):368–79. Available from: 540 

https://www.tandfonline.com/action/journalInformation?journalCode=hjpa20 541 



19 

 

35.  Russell D, Peplau LA, Ferguson ML. Developing a measure of loneliness. J Pers Assess [Internet]. 542 

1978 Jun 1 [cited 2021 May 13];42(3):290–4. Available from: 543 

https://www.tandfonline.com/doi/abs/10.1207/s15327752jpa4203_11 544 

36.  Haslam C, Holme A, Haslam SA, Iyer A, Jetten J, Williams WH. Maintaining group memberships: 545 

Social identity continuity predicts well-being after stroke. Neuropsychol Rehabil [Internet]. 2008 546 

Nov;18(5–6):671–91. Available from: 547 

http://www.tandfonline.com/doi/abs/10.1080/09602010701643449 548 

37.  Mainhard T, van der Rijst R, van Tartwijk J, Wubbels T. A model for the supervisor–doctoral 549 

student relationship. High Educ [Internet]. 2009 Sep;58(3):359–73. Available from: 550 

http://link.springer.com/10.1007/s10734-009-9199-8 551 

38.  Pek J, Wong O, Wong ACM. How to address non-normality: A taxonomy of approaches, reviewed, 552 

and illustrated [Internet]. Vol. 9, Frontiers in Psychology. Frontiers Media S.A.; 2018 [cited 2021 553 

May 13]. p. 2104. Available from: www.frontiersin.org 554 

39.  Menyhart O, Weltz B, Győrffy B. MultipleTesting.com: A tool for life science researchers for 555 

multiple hypothesis testing correction. Delcea C, editor. PLoS One [Internet]. 2021 Jun 9 [cited 556 

2021 Jun 25];16(6):e0245824. Available from: https://dx.plos.org/10.1371/journal.pone.0245824 557 

40.  Mann F, Wang J, Pearce E, Ma R, Schleif M, Lloyd-Evans B, et al. Loneliness and the onset of new 558 

mental health problems in the general population: a systematic review. medRxiv [Internet]. 2021 559 

Feb 12 [cited 2021 May 19];2021.01.26.21250587. Available from: 560 

https://doi.org/10.1101/2021.01.26.21250587 561 

41.  Berry C, Easterbrook MJ, Empson L, Fowler D. Structured activity and multiple group 562 

memberships as mechanisms of increased depression amongst young people not in employment, 563 

education or training. Early Interv Psychiatry [Internet]. 2019 Dec 1 [cited 2021 Jun 564 

17];13(6):1480–7. Available from: https://onlinelibrary.wiley.com/doi/full/10.1111/eip.12798 565 

42.  Chakraverty D. PhD Student Experiences with the Impostor Phenomenon in STEM. Int J Dr Stud 566 

[Internet]. 2020 [cited 2021 May 7];15:159–79. Available from: https://doi.org/10.28945/4513 567 

43.  Bravata DM, Watts SA, Keefer AL, Madhusudhan DK, Taylor KT, Clark DM, et al. Prevalence, 568 

Predictors, and Treatment of Impostor Syndrome: a Systematic Review [Internet]. Vol. 35, 569 

Journal of General Internal Medicine. Springer; 2020 [cited 2021 Jun 3]. p. 1252–75. Available 570 

from: https://link.springer.com/article/10.1007/s11606-019-05364-1 571 

44.  Collins B. Reflections on doctoral supervision: Drawing from the experiences of students with 572 

additional learning needs in two universities. Teach High Educ [Internet]. 2015 Aug;20(6):587–573 



20 

 

600. Available from: http://www.tandfonline.com/doi/full/10.1080/13562517.2015.1045859 574 

45.  Blanchard C, Haccoun RR. Investigating the impact of advisor support on the perceptions of 575 

graduate students. Teach High Educ [Internet]. 2020 Nov 16 [cited 2021 May 27];25(8):1010–27. 576 

Available from: https://www.tandfonline.com/doi/abs/10.1080/13562517.2019.1632825 577 

46.  Prazeres F. What you want and what you get from your PhD supervisor in primary care [Internet]. 578 

Vol. 50, Atencion Primaria. Elsevier Doyma; 2018 [cited 2021 May 13]. p. 515–6. Available from: 579 

/pmc/articles/PMC6836895/ 580 

47.  Ashby J, Dickinson W, Gnilka P, Noble C. Hope as a mediator and moderator of multidimensional 581 

perfectionism and depression in middle school students. J Couns Dev. 2011 Apr;89(2):131–9.  582 

48.  Devos C, Boudrenghien G, Van der Linden N, Azzi A, Frenay M, Galand B, et al. Doctoral students’ 583 

experiences leading to completion or attrition: a matter of sense, progress and distress. Eur J 584 

Psychol Educ [Internet]. 2017 Jan 1 [cited 2021 Jun 4];32(1):61–77. Available from: 585 

https://link.springer.com/article/10.1007/s10212-016-0290-0 586 

49.  Mackinnon SP, Sherry SB, Pratt MW, Smith MM. Perfectionism, friendship intimacy, and 587 

depressive affect in transitioning university students: A longitudinal study using mixed methods. 588 

Can J Behav Sci [Internet]. 2014 [cited 2021 May 13];46(1):49–59. Available from: /record/2014-589 

02838-003 590 

50.  Masi CM, Chen HY, Hawkley LC, Cacioppo JT. A meta-analysis of interventions to reduce 591 

loneliness [Internet]. Vol. 15, Personality and Social Psychology Review. SAGE PublicationsSage 592 

CA: Los Angeles, CA; 2011 [cited 2021 Jun 21]. p. 219–66. Available from: 593 

https://journals.sagepub.com/doi/abs/10.1177/1088868310377394 594 

51.  Cacioppo S, Grippo AJ, London S, Goossens L, Cacioppo JT. Loneliness: Clinical Import and 595 

Interventions. Perspect Psychol Sci [Internet]. 2015 Mar 16 [cited 2020 Oct 16];10(2):238–49. 596 

Available from: /pmc/articles/PMC4391342/?report=abstract 597 

52.  Cacioppo JT, Cacioppo S. The growing problem of loneliness. Lancet [Internet]. 2018 Feb 3 [cited 598 

2021 Jul 15];391(10119):426. Available from: 599 

http://www.thelancet.com/article/S0140673618301429/fulltext 600 

53.  Lloyd S, Schmidt U, Tchanturia K. Can Psychological Interventions Reduce Perfectionism? A 601 

Systematic Review and Meta-analysis. Behav Cogn Psychother. 2015;43:705–31.  602 

54.  Cisco J. Exploring the connection between impostor phenomenon and postgraduate students 603 

feeling academically-unprepared. High Educ Res Dev [Internet]. 2020 Feb 23 [cited 2021 May 604 

7];39(2):200–14. Available from: 605 



21 

 

https://www.tandfonline.com/action/journalInformation?journalCode=cher20 606 

607 



22 

 

Table 1: Sample demographic and occupational characteristics 

 Characteristic   N M(SD)/n(%) 

 Gender  3352  

  Male   1102(32.9) 

  Female   2205(65.8) 

  Other gender identity  27(0.8) 

  Prefer not to say  18(0.5) 

 Age  3352 30.74(8.82) 

 Ethnicity   3351  

  White British  1749(52.2) 

  White Other  938(28.0) 

  Chinese/Chinese British  68(2.0) 

  Black/African/Caribbean/Black British  76(2.3) 

  Asian/Asian British  216(6.4) 

  Mixed Ethnicity  113(3.4) 

  Prefer not to say  46(1.4) 

  Other ethnicity  145(4.3) 

 UK Citizenship  3343  

  Yes  2114(63.2) 

  No  1229(36.8) 

 Lifetime prevalence of mental health problems  3331  

  Yes - with a diagnosis  1059(31.8) 

  Yes - without a diagnosis  919(27.6) 

  No  1353(40.6) 

 Phase of mental health problem onset  1767  

  Before or during undergraduate studies   1257(71.1) 

  After undergraduate studies  510(28.9) 

 Mode of study  3114  

  Full-time  2536(81.4) 

  Part-time  578(18.6) 

 Funding   3114  

  Fully funded   2036(65.4) 

  Part funded   413(13.3) 

  Self-funded  665(21.4) 
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 Year of study  3099  

  First year  834(26.9) 

  Second year  846(27.3) 

  Third year  756(24.4) 

  Fourth year  422(13.6) 

  Fifth year  144(4.6) 

  Continuation   97(3.1) 

 Fieldwork  3092  

  Past fieldwork  767(24.8) 

  Planned fieldwork  303(9.8) 

  None  2025(65.4) 
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Table 2: Continuous putative predictor characteristics and bivariate correlations  

 Variable  Mental health problems Demographic Occupational Psychological Social Relational 

  M (SD) 1  

PHQ-9 

2  

GAD-7 

3  

SBQ-R 

4  

Age 

5  

Year 

6  

Hours 

7  

CIPS 

8  

SAPS-S 

9  

SAPS-D 

10  

UCLA 

11  

MGM 

12 

QSDI-A 

13 

QSDI-C 

   r (n)    

Mental health problems  

1 Depression 

(PHQ-9) 

9.10 

(6.42) 

1 

 (3011) 

            

2 Anxiety  

(GAD-7) 

8.73 

(5.56) 

0.78*** 

(3008) 

1  

(3033) 

           

3 Suicidality (SBQ-

R) 

5.60 

(3.40) 

0.51*** 

(2767) 

0.37*** 

(2767) 

1 

 (2770) 

          

Demographic predictors  

4 Age 30.74 

(8.82) 

-0.15*** 

(3011) 

-0.13*** 

(3033) 

-0.08*** 

(2770) 

1  

(3352) 

         

Occupational predictors  

5 PhD Yeara 2.20 

(1.3) 

0.09*** 

(2181) 

0.10*** 

(2197) 

0.03 

(2008) 

0.17*** 

(2246) 

1  

(2246) 

        

6 Weekly 

occupational 

activity hours  

41.19 

(15.41) 

0.06** 

(2976) 

0.13*** 

(2998) 

0.02 

(2738) 

-0.04*  

(3034) 

0.09*** 

(2196) 

1  

(3034) 

       

Psychological predictors 

7 Impostor 

thoughts (CIPS) 

69.08 

(16.30) 

0.46*** 

(2768) 

0.45*** 

(2768) 

0.32*** 

(2761) 

-0.19*** 

(2771) 

-0.04 

(2011) 

0.09*** 

(2739) 

1  

(2771) 

      

8 Perfectionism 

Standards 

(SAPS-S) 

23.79 

(4.23) 

0.05** 

(2768) 

0.14*** 

(2768) 

0.06** 

(2764) 

-0.01  

(2771) 

-0.02 

(2007) 

0.22*** 

(2739) 

0.20*** 

(2762) 

1 (2771)      
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9 Perfectionism 

Discrepancy 

(SAPS-D) 

19.81 

(5.68) 

0.43*** 

(2772) 

0.45*** 

(2772) 

0.32*** 

(2768) 

-0.09*** 

(2775) 

0.01 

(2012) 

0.09*** 

(2743) 

0.67*** 

(2766) 

0.35*** 

(2770) 

1  

(2775) 

    

Social predictors 

10 Loneliness 

(UCLA) 

24.67 

(14.72) 

0.56*** 

(2905) 

0.48*** 

(2905) 

0.42*** 

(2766) 

-0.06** 

(2908) 

0.03 

(2109) 

0.02 

(2875) 

0.36*** 

(2767) 

0.02 

(2767) 

0.35*** 

(2771) 

1 

(2908) 

   

11 Multiple Group 

Memberships 

(MGM) 

13.16 

(6.03) 

-0.21*** 

(2930) 

-0.19*** 

(2930) 

-0.16*** 

(2769) 

-0.08*** 

(2933) 

0.01 

(2128) 

-0.03 

(2899) 

-0.16*** 

(2770) 

 

0.01 

(2770) 

-0.17*** 

(2774) 

-0.35*** 

(2907) 

1 

(2933) 

  

Relational predictors 

12 Agency  

(QSDI-A) 

0.05 

(0.13) 

-0.09*** 

(2814) 

-0.06** 

(2814) 

-0.02 

(2769) 

0.05**  

(2817) 

-0.06** 

(2043) 

0.08*** 

(2786) 

-0.03 

(2770) 

0.09*** 

(2770) 

0.00 

(2774) 

-0.08*** 

(2812) 

0.02 

(2816) 

1  

(2817) 

 

13 Communion 

(QSDI-C) 

0.49 

(0.35) 

-0.29*** 

(2814) 

-0.26*** 

(2814) 

-0.15*** 

(2769) 

0.12*** 

(2817) 

-0.18*** 

(2043) 

-0.05** 

(2786) 

-0.10*** 

(2770) 

0.18*** 

(2770) 

-0.11*** 

(2774) 

-0.25*** 

(2812) 

0.09*** 

(2816) 

0.04* 

(2817) 

1  

(2817) 

Note: *p< 0.05, **p< 0.01, ***p< 0.001. aExcluding continuation status. 
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Table 3: T-tests and ANOVAs of associations between categorical study variables and mental health symptom scores  

Categorical variable Categories Depression Anxiety Suicidality 

t(df) M (SD) t(df) M (SD) t(df) M (SD) 

Demographic predictors       

Female gender   -2.21(2116.72)*  -4.41(2208.12)***  0.86(2756)  

Female   9.26 (6.47)  9.03 (5.68)  5.95 (3.41) 

Non-female  8.71 (6.24)  8.11 (5.26)  6.07 (3.39) 

Male gender  -  -  0.03(2756)  

Male   -  -  5.99 (3.31) 

Non-male  -  -  5.99 (3.44) 

Ethnicity  2.00(794.82)*  1.27(2992)  -3.12(2738)**  

White  8.96 (6.31)  8.67 (5.53)  6.09 (3.41) 

Non-White  9.60 (6.81)  9.00 (5.69)  5.57 (3.36) 

UK Citizenship  1.89(3008)  2.04(3030)*  -3.20(2198.48)**  

UK citizen  8.93 (6.37  8.58 (5.53)  6.15 (3.45) 

Non-UK citizen  9.39 (6.50)  9.00 (5.60)  5.73 (3.31) 

Disabilitya  -5.48(2907)***  -4.32(2929)***  -5.61(369.75)***  

Disability  10.87 (6.60)  9.94 (8.56)  7.11 (3.78) 

No disability  8.84 (6.36)  8.56 (5.55)  5.84 (3.31) 

Pre-existing mental 

health problem 

 1.48(1631)  0.30(1638)  -4.91(1497)***  

Pre-existing   10.86 (6.49)  10.06 (5.44)  7.45 (3.68) 

Not pre-existing  11.48 (6.10)  10.17 (5.22)  6.21 (3.46) 

Occupational predictors       

PhD mode  -3.11(3006)**  -3.29(3028)**  1.46(721.86)  

Full-time  9.27 (6.40)  8.89 (5.55)  5.95 (3.36) 

Part-time  8.34 (6.43)  8.03 (5.57)  6.21 (3.60) 
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Funding   0.42(2,3007)  0.42(2,3029)  0.18(2,2766)  

Full  9.03 (6.38)  8.67 (5.53)  5.97 (3.36) 

Partial  9.13 (6.39)  8.86 (5.57)  6.04 (3.42) 

Self  9.29 (6.55)  8.87 (5.68)  6.06 (3.55) 

Fieldwork  -1.62(3007)  -2.04(2238.83)*  -1.36(2766)  

Past/planned  9.36 (6.33)  9.01 (5.38)  6.12 (3.42) 

None  8.96 (6.46)  8.59 (5.66)  5.93 (3.39) 

Continuation status  -1.51(3008)  0.20(3030)  -2.75(2767)**  

In continuation  10.07 (6.66)  8.62 (5.54)  6.98 (3.75) 

Not in continuation  9.07 (6.41)  8.74 (5.56)  5.96 (3.39) 

Note: *** p < 0.001, ** p < 0.01, * p < 0.05. aExcluding mental health problems. 
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Table 4: Hierarchical regression models predicting depression, anxiety, and suicidality  

Model step Parameter Regression model 

Depression 

Regression model  

Anxiety 

Regression model  

Suicidality 

β(B, [95% CIs]) SE B β(B, [95% CIs]) SE B β(B, [95% CIs]) SE B 

Block 1 

Demographic  

Age -0.07(-0.05, [-0.08, 

-0.02])***a 

0.01 -0.05(-0.03, [-0.06, 

-0.01])* 

0.01 -0.03(-0.01, [-0.03, 

0.01]) 

0.01 

Female gender  

(0 non-female, 1 female) 

0.02(0.25, [-0.22, 

0.72]) 

0.24 0.04(0.51, [0.09, 

0.93])* 

0.22 - - 

White ethnicity  

(0 non-White, 1 White) 

-0.05(-0.80, [-1.36, 

-0.24])** 

0.29 - - 0.03(0.28, [-0.13, 

0.70]) 

0.21 

UK citizen  

(0 non-UK citizen, 1 UK citizen) 

- - -0.05(-0.56, [-0.98, 

-0.15])** 

0.21 0.04(0.27, [-0.07, 

0.61]) 

0.17 

Disability  

(0 none, 1 disability) 

0.05(1.04, [0.37, 

1.71])**a 

0.34 0.03(0.57, [-0.04, 

1.18]) 

0.31 0.06(0.68, [0.20, 

1.16])** 

0.24 

Pre-existing mental health problems  

(0 not pre-existing, 1 pre-existing) 

- - - - 0.11(1.01, [0.59, 

1.43])***a 

0.21 

∆F  19.86*** 16.37*** 11.63*** 

R2  3.8% 3.2% 3.7% 

Block 2 

Occupational 

PhD mode (0 part-time, 1 full-time) 0.02(0.28, [-0.33, 

0.89]) 

0.31 0.02(0.25, [-0.30, 

0.80]) 

0.28 - - 

PhD year of study 0.07(0.37, [0.19, 

0.54])***a 

0.09 0.08(0.35, [0.19, 

0.51])***b 

0.08 - - 

Average weekly hours in occupation  0.02(0.01, [-0.01, 

0.02]) 

0.01 0.07(0.02, [0.01, 

0.04])***b 

0.01 - - 
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Fieldwork  

(0 none, 1 past/planned) 

- - -0.02(-0.20, [-0.61, 

0.21]) 

0.21 - - 

Continuation status  

(0 not in continuation, 1 in continuation)) 

- - - - 0.05(0.95, [0.04, 

1.85])* 

0.46 

∆F 11.11*** 15.64*** 6.39* 

R2 5.1% 6.1% 4.2% 

Block 3 

Psychological 

Impostor thoughts (CIPS) 0.19(0.07, [0.06, 

0.09])***a 

0.01 0.18(0.06, [0.04, 

0.08])***b 

0.01 0.08(0.02, [0.00, 

0.03])* 

0.01 

Perfectionism standards (SAPS-S) -0.03(-0.04, [-0.10, 

0.02]) 

0.03 0.05(0.07, [0.01, 

0.12])* 

0.03 -0.01(-0.01, [-0.05, 

0.03]) 

0.02 

Perfectionism discrepancy (SAPS-D) 0.15(0.17, [0.12, 

0.23])***a 

0.03 0.17(0.17, [0.12, 

0.22])***b 

0.03 0.13(0.08, [0.04, 

0.11])***a 

0.02 

∆F 202.19*** 190.01*** 60.07*** 

R2 27.4% 27.0% 14.5% 

Block 4  

Social 

Loneliness (UCLA) 0.38(0.17, [0.15, 

0.19])***a 

0.01 0.31(0.12, [0.10, 

0.13])***b 

0.01 0.33(0.08, [0.06, 

0.09])***a 

0.01 

Multiple group memberships (MGM) -0.01(-0.01, [-0.05, 

0.03]) 

0.02 -0.00(-0.00, [-0.04, 

0.03]) 

0.02 -0.00(-0.00, [-0.03, 

0.03]) 

0.01 

∆F 245.59*** 151.62*** 93.75*** 

R2 41.8% 36.6% 24.1% 

Block 5 

Relational  

Supervisory relationship agency (QSDI-A) -0.04(-2.09, [-3.78, 

-0.39])* 

0.86 -0.02(-1.07, [-2.60, 

0.47]) 

0.78 - - 

Supervisory relationship communion (QSDI-C) -0.13(-2.28, [-2.94, 

-1.63])***a 

0.33 -0.13(-2.09, [-2.68, 

-1.50])***b 

0.30 -0.06(-0.58, [-1.04, -

0.12])* 

0.24 
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∆F 26.24*** 24.85*** 6.02* 

R2 43.3% 38.2% 24.4% 

Notes: *** p < 0.001, ** p < 0.01, * p < 0.05. acoefficient significant according to the Hochberg value of > 0.005,  bcoefficient significant according to the 

Hochberg value of > 0.001. – variable not entered as covariate, as not bivariately associated with dependent variables. 

 

 

 

 


