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A B S T R A C T   

It is well established that burnout in medical students is associated with depression and anxiety at a syndromal 
level. Moreover, there is an ongoing debate about the extent to which burnout overlaps with depression and 
anxiety. The emerging network approach to psychopathology offers a new perspective on the interrelations 
between mental disorders focusing on symptom-level association. In this cross-sectional study, we exploratively 
investigated the associations among burnout, depression, and anxiety in 574 swiss medical students using a 
network analytic approach for the first time. Symptoms of depression and anxiety were assessed with the Patient 
Health Questionnaire and Generalized Anxiety Disorder respectively. Burnout was assessed with two single-item 
questions, one referring to emotional exhaustion and the other to depersonalization. We found a dense network 
in which at least one dimension of burnout was related to eleven of the sixteen included symptoms. This suggests 
that burnout is closely related to depression and anxiety but also has its own characteristics. Notably, suicidal 
ideation was not associated with either emotional exhaustion or depersonalization after adjusting for the in-
fluence of the remaining symptoms of anxiety and depression. Hence, the well-documented relationship between 
burnout and suicidal ideation in medical students may be entirely mediated by the experience of anxiety and 
depression. Hence, the well-documented relationship between burnout and suicidal ideation in medical students 
might be fully mediated by the experience of anxiety and depression. The collection of the sample after the first 
wave of infections during the SARS-CoV2 pandemic and the non-representativeness of the investigated sample 
limit the study’s generalizability.   

1. Introduction 

Medical students are well-known to experience high rates of psy-
chological distress (Dyrbye et al., 2006). Recent systematic reviews 
found that 44% of all medical students reported symptoms of burnout 
(Frajerman et al., 2019), and approximately one third showed clinically 
relevant symptoms of depression (Puthran et al., 2016) and anxiety 

(Quek et al., 2019). Moreover, psychological distress is associated with 
suicidal ideation (Dyrbye et al., 2011), thoughts of terminating medical 
school (Dyrbye et al., 2010a,b), reduced empathy (Thomas et al., 2007), 
and reduced academic performance (Stewart et al., 1999). Importantly, 
levels of burnout and depression are higher, and quality of life is lower in 
medical students than in other college students (Dyrbye et al., 2014). 
Despite the high levels of distress and their negative impact, only few 
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medical students seek psychological treatment (Tjia et al., 2005). 
Therefore, researchers have repeatedly called for a systematic moni-
toring of psychological well-being of medical students, e.g., (Coentre 
et al., 2016). To ease the implementation of screening, several specific 
measures were developed (Dyrbye et al., 2010a,b). 

Research has also consistently demonstrated that the relationships 
between burnout, depression and anxiety vary across the three di-
mensions of burnout (emotional exhaustion, depersonalization and 
reduced personal efficacy; Koutsimani et al., 2019; Maslach and Jack-
son, 1981). Similarly, research under the umbrella of the network 
approach to psychopathology has uncovered complex relationships be-
tween symptoms of anxiety and depression (Cramer et al., 2010; Gara-
biles et al., 2019). By focusing on relationships among symptoms rather 
than syndromes, the network approach aims to overcome categorical 
definitions of mental disorders and uncover symptom relationships that 
underlie psychopathology (Borsboom, 2017; Fried et al., 2017). The 
most commonly applied network analytic methodology is based on 
regularization and estimates partial correlations between all pairs of 
symptoms (Epskamp and Fried, 2018). In other words, the edges of such 
a network represent the unique pair-wise relationships between two 
variables that cannot be explained by the influence of any other variable 
in the network. 

Regarding psychological distress in medical students, network 
analysis could help to understand the transdiagnostic symptom re-
lationships that underlie the well-established association of burnout, 
depression and anxiety. Moreover, given that not all students with 
burnout develop suicidal ideation, a broadened knowledge of the re-
lationships between symptoms of distress and suicidal ideation could 
help to improve the identification of students with burnout who are at 
risk for developing suicidal ideation. To our knowledge, no study to date 
has used network analysis to examine burnout, depression or anxiety in 
medical students. However, the symptom level associations between 
depression, anxiety, and burnout in educational staff members have 
been studied recently (Verkuilen et al., 2020). The authors found a dense 
network of relationships. Interestingly, suicidal ideation was mainly 
related to other symptoms of depression, with few relations to symptoms 
of burnout and none to anxiety. In how far these findings also apply to 
medical students, however, is currently unknown. Therefore, this study 
aimed to explore the associations of two burnout dimensions (emotional 
exhaustion and cynicism/depersonalization) with symptoms of depres-
sion and anxiety in a sample of Swiss medical students, using network 
analysis. 

2. Methods 

2.1. Participants & procedure 

This study analyzes a subset of data collected as part of a research 
project on mental health in health care workers in Switzerland during 
the SARS-CoV-2 pandemic (Spiller et al., 2020) and has previously been 
used to investigate the mental health of Swiss medical students 
(Aebischer et al., 2020). The research project was conducted as 
nation-wide, anonymous online survey, which was available in German, 
French, and Italian. The inclusion criteria for this current study were (a) 
being at least 18 years old and (b) being enrolled as a medical student in 
Switzerland. As our study did not fall within the scope of the Human 
Research Act, no ethical approval was necessary (Ethics committee of 
the canton Zurich; BASEC-Nr. Req-2020-00471). Participants were 
recruited using a snowball technique (using mailing lists of hospitals and 
student associations, and personal contacts of the study team members). 
The data were collected between May 9–14, 2020. 

2.2. Measures 

The collected demographic information included age, gender, 
average hours of sleep in the past 7 days, and the year of medical school. 

Symptoms of depression and anxiety were assessed with the Patient 
Health Questionnaire-9 (PHQ-9; Kroenke et al., 2001) and the Generalized 
Anxiety Disorder-7 rating scale (GAD-7; Spitzer et al., 2006). Each 
symptom of both questionnaires is rated on a 4-point Likert scale 
(ranging from 0 = “not at all” to 3 = “nearly every day”). Clinically 
relevant symptoms of depression and anxiety are indicated by a sum 
score of 10 or higher on the corresponding questionnaire (Kroenke et al., 
2001). 

Burnout was assessed using two single items developed to measure 
emotional exhaustion and depersonalization in medical personnel (West 
et al., 2009). It has extensively been used in research in psychological 
distress in medical professionals (e.g., Shanafelt et al., 2012) and med-
ical students (e.g., Brazeau et al., 2014). All questionnaires were adop-
ted to cover the corresponding symptoms during the 7 days prior to the 
data collection. 

2.3. Analysis 

We described the participants’ demographics and the assessed 
mental health outcomes using the median and interquartile range (IRQ; 
25–75%) for continuous variables and frequency and percentages for 
categorical data. Next, correlations of the two burnout dimensions with 
the GAD-7 and PHQ-9 sum score and in addition, to investigate the 
specific association with suicidal ideation, the correlations with PHQ-9 
item 9 were assessed using the spearman correlation coefficient. The 
network analysis included two burnout items and all items of the GAD-7 
and PHQ-9. As our main aim was to assess whether the associations of 
the two burnout items with the remaining variables were similar or not, 
we did not include further covariates into the network. First, we assessed 
if the included variables “overlapped” in the sense that they share a 
substantial amount of variance using the Goldbricker function. As there 
was no relevant “symptom overlap”, no variables were excluded from 
the analysis. Second, the network was estimated using the graphical 
lasso estimation procedure, the most commonly used procedure for 
network analysis in psychopathological research (Epskamp et al., 2018). 
The resulting network is a Gaussian Graphical Model in which nodes 
represent the included variables and the edges between the nodes 
indicate partial correlations, with the thickness of the edge corre-
sponding to the magnitude of the correlation. In addition, we also esti-
mated the predictability, the upper bound of variance (measured in R2) 
of a given node explained by all the other nodes in the network (Hasl-
beck and Waldorp, 2018). Finally, we conducted a stability and reli-
ability analysis of our results using a commonly applied bootstrapping 
procedure. Participants with missing data (n = 11, 1.9%) were excluded 
from the analyses. To assess the impact of the procedure used for the 
network analysis, we also conducted a sensitivity analysis using a 
non-regularized estimation procedure (bootnet function “ggmModSe-
lect”). The results of these sensitivity analyses are presented in the 
supplementary materials. All analyses were conducted in the R statisti-
cal environment version 4.1.0 (R Core Team, 2020). 

3. Results 

The demographic information and the levels of burnout, depression 
and anxiety are shown in Table 1. Sixty-seven percent of the 574 medical 
students were women; the median age was 23 (IQR 21–25) years. The 
majority (59.2%) was French speaking. The participants stemmed from 
all years of medical school, with the smallest share studying in the fifth 
year (12.7%). The median exhaustion and depersonalization among 
participants were both reported as two points (on a scale from zero to 
six). PHQ-9 and GAD-7 overall scores were both five, indicating mild 
symptoms of depression and anxiety. Nevertheless, 27.2% and 22.6% of 
the participants scored 10 or higher on the PHQ-9, respectively, the 
GAD-7. The correlations between exhaustion and depersonalization 
with depression were r = 0.48 and 0.51. the correlations with anxiety 
were r = 0.43 and 0.38. Both, the GAD-7 and the PHQ-9 were correlated 
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with suicidal ideation (PHQ-9 item 9) with r = 0.15 for emotional 
exhaustion and r = 0.12 for depersonalization (see also Table S2). 

The dense regularized network is shown in Fig. 1. There were many 
associations among the items of the same questionnaire (e.g., between 
PHQ1 – “little interest or pleasure in doing things” and PHQ2 – “feeling 
down, depressed or hopeless”), but also across the two syndromes (e.g., 
GAD6 – “becoming easily annoyed or irritable” and PHQ5 – “poor 
appetite or overeating”). The two burnout measures were also partially 
correlated with each other. The associations between the two burnout 
items and the remaining symptoms differed substantially. While 
emotional exhaustion was among others associated with PHQ1 (“little 
interest or pleasure in doing things”) and PHQ4 (“Feeling tired or having 
little energy”), depersonalization was correlated with PHQ6 (“Feeling 
bad about yourself”) and GAD1 (“feeling nervous, anxious or on edge”). 
However, besides GAD1 (“Feeling nervous, anxious or on edge”), GAD4 
(“Trouble relaxing”) and GAD5 (“being so restless that it is hard to sit 
still”) none of the PHQ-9 or GAD-7 items was associated with the two 
burnout items. Suicidal ideation (PHQ9) was most prominently related 
to PHQ8 (“Moving or speaking slowly, or being restless”), GAD4 
(“Trouble relaxing”), and GAD7 (“Feeling afraid as if something awful 
might happen”). It was not related to neither of the two burnout mea-
sures. The results of the reliability and stability analyses are presented in 
Figs. 2 and 3. The sensitivity analysis revealed a very similar, although 
less dense, network when using a non-regularized estimation procedure 
(details are outlined in the Supplementary materials). 

4. Discussion 

This study investigated the associations of two burnout dimensions 
with individual symptoms of depression and anxiety in medical students 
using network analysis. The prevalence of clinically relevant symptoms 
was 27.2% for depressive symptoms and 22.6% for anxiety symptoms. 
This concurs with two meta-analyses reporting a global prevalence of 
depression of 28.0% (Puthran et al., 2016) and 27.5% for anxiety in 
non-Asian, non-Middle Eastern countries (Quek et al., 2019). In accor-
dance with previous studies, the correlations between the two burnout 
dimensions and depression and anxiety were moderately strong (Kout-
simani et al., 2019). The symptom level network analysis revealed a 
dense network structure. 

Emotional exhaustion and depersonalization were both associated 
with a diverse set of symptoms of anxiety and depression. Interestingly, 
only eleven (34.4%) of 32 possible associations between the two di-
mensions of burnout with depression and anxiety emerged as significant 
in the network analysis. Furthermore, only two symptoms, namely 
GAD4 (“Trouble relaxing”) and GAD5 (“Being so restless that it is hard to 
sit still“), were related to both emotional exhaustion and depersonal-
ization, while seven (43.8%) of the sixteen included symptoms were not 
related to any of both dimensions. These diverse and unique relation-
ships provide further evidence that burnout should not be conceptual-
ized as a single, unified syndrome, but as a multidimensional one (e.g., 
Bianchi et al., 2015; West et al., 2009). Moreover, our results suggest 
that burnout, anxiety and depression are closely related on one hand, 
but on the other, each has its unique characteristics. This provides a 
plausible explanation why the debate as to whether or not burnout 
overlaps with depression or anxiety continues to this day (Ahola et al., 
2005; Bianchi et al., 2015; Wurm et al., 2016). 

Our analysis also confirmed the previously reported, albeit weak, 
associations of emotional exhaustion and depersonalization with sui-
cidal ideation (Dyrbye et al., 2011). Furthermore, the network analysis 
revealed that these relationships were not significant after adjusting for 
the effect of all other symptoms of anxiety and depression. This finding is 
in agreement with the findings by Verkuilen et al. (2020) and indicates 
that the relationship between burnout and suicidal ideation is poten-
tially entirely mediated by other symptoms of depression and anxiety. 
Furthermore, the predictability of suicidal ideation was comparatively 
high, suggesting that the majority of the variance in suicidal ideation 

Table 1 
Demographics of 574 participants.  

Variable Median IQR 

Demographics 
Age in years (range: 18–49) 23 21–25 
Women, n (%) 387 67.3 
Average number of sleep hours in the previous 7 days 7 6–8 
Language   
German speaking, n (%) 200 34.8 
French speaking, n (%) 340 59.2 
Italian speaking, n (%) 34 5.9 
Year of study   
First, n (%) 120 20.9 
Second, n (%) 81 14.1 
Third, n (%) 85 14.8 
Fourth, n (%) 101 17.6 
Fifth, n (%) 73 12.7 
Sixth, n (%) 114 19.9 
Mental Health 
Emotional Exhaustiona 2 0–3 
Depersonalization/Cynicisma 2 1–4 
PHQ-9 overall-scoreb 5 2–10 
GAD-7 overall-scorec 5 2–9 
Clinically relevant symptoms of depressiond, n (%) 156 27.2 
Clinically relevant symptoms of anxietye, n (%) 130 22.6 

Note. 
PHQ-9 = Patient Health Questionnaire-9, GAD-7 = Generalizied Anxiety Dis-
order Scale-7. 

a Range of emotional exhaustion and depersonalization: 0-6. 
b PHQ-9 range: 0-27. 
c GAD-7 range: 0-21. 
d PHQ-9 overall-score > 9. 
e GAD-7 overall-score > 9. 

Fig. 1. The regularized network between depersonalization, emotional exhaustion, 
and symptoms of depressive and anxiety. Variables are represented by nodes, 
partial correlations between the variables are represent by edges. The color of 
the edge indicates the direction of the correlation (red = negative, blue =
positive). The magnitude of the edge depicts the magnitude of the correlation. 
The area in the rings around the nodes indicate predictability (the upper bound 
of the variance of a given node explained by the remaining nodes in the 
network). (For interpretation of the references to colour in this figure legend, 
the reader is referred to the Web version of this article.) 
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was explained by the other variables in the network. Of these, psycho-
motor agitation or restlessness were most strongly related to suicidal 
ideation. 

Our results have several implications for university administrators 
and mental health providers. First, given that nearly one third of all 
assessed medical students reported clinically relevant symptoms of 
depression and one quarter reported symptoms of anxiety, we concur 
with the call by others to systematically assess the mental well-being of 
this at-risk group (Coentre et al., 2016). Second, given the close asso-
ciations of burnout, anxiety and depression such screening should not be 
restricted to burnout but should also cover anxiety and depression as 
well include questions on suicidal ideation. Third, with regard to po-
tential interventions to reduce distress in medical students, our findings, 
namely the association between both burnout dimensions with difficulty 
relaxing and being restless, may provide a plausible rational for the ef-
ficacy of relaxation techniques in reducing symptoms of burnout an 
anxiety in medical students (Wild et al., 2014). 

The interpretation of the results of our study must take into account 
several limitations. First, we analyzed a subsample of participants 
originally recruited as part of a mental health research project after the 
end of the first wave of the SARS-CoV-2 pandemic in Switzerland when 
few restrictive public health measures were taken to control infections. 
Still, the special nature of the circumstances under which this sample 
was collected might have biased our findings in different ways. Several 
studies, for example, have reported increased levels of depression in 

medical students during the pandemic (Debowska et al., 2020). How-
ever, the symptoms levels of anxiety and depression in our sample were 
comparable (even slightly lower) than those reported by two large 
meta-analyses on mental health in medical students in non-pandemic 
settings (Puthran et al., 2016; Quek et al., 2019). Nevertheless, future 
studies aimed at replicating our findings in a non-pandemic setting are 
needed. Second, the applied recruiting strategy (i.e., the snowball 
technique with anonymous online recruitment) can induce a selection 
bias. Moreover, the investigated sample size represents only about 9% of 
all medical students in Switzerland. Both these issues limit the repre-
sentativeness of the investigated sample and could be overcome with a 
cohort design in future studies. However, it is worth noticing that no 
cohort study has ever been performed on medical students at a national 
level in Switzerland. Third, the questionnaires used were adapted to 
cover the presence of symptoms during the seven days prior to the data 
collection, limiting the validity of the used measures on a syndrome 
level. Nonetheless, this adaptation also led to the coverage of a consis-
tent time period, whereas the original questionnaires cover different 
time frames, which makes a comparison of the symptom severity across 
constructs difficult. Fourth, the assessment of burnout using two single 
items representing only two of the three dimensions of burnout as 
defined by the upcoming ICD-11 limits the study’s findings and their 
comparability with the existing literature (World Health Organization, 
2018). Nevertheless, the single items used were developed specifically to 
measure exhaustion and depersonalization in medical professionals 

Fig. 2. Bootstrap 95% confidence intervals of the edge weights of the network shown in Fig. 1. Individual edges are represented by a horizontal grey line, the edges’ weight 
is indicated by the red line. The grey area represents the bootstrap 95% confidence interval. (For interpretation of the references to colour in this figure legend, the 
reader is referred to the Web version of this article.) 
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(West et al., 2009) and have been used in numerous studies examining 
distress in physicians and medical students (Dyrbye et al., 2014). Fifth, 
the assessment of symptoms was based on self-reports only. Compared to 
clinical interviews, self-reports often lead to an overestimation of the 
symptom burden which should be taken into account when interpreting 
the results of our study. 
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Abbreviation 

Variable 
EE: Emotional Exhaustion 
DP: Depersonalization 
PHQ1: Little interest or pleasure in doing things 
PHQ2: Feeling down, depressed, or hopeless 
PHQ3: Trouble falling or staying asleep, or sleeping too much 
PHQ4: Feeling tired or having little energy 
PHQ5: Poor appetite or overeating 
PHQ6: Feeling bad about yourself – or that you are a failure or have let yourself or your 

family down 
PHQ7: Trouble concentrating on things, such as reading the newspaper or watching 

television 
PHQ8: Moving or speaking so slowly that other people could have noticed. Or the opposite 

– being so fidgety or restless that you have been moving around a lot more than usual 
PHQ9: Thoughts that you would be better off dead, or of hurting yourself 
GAD1: Feeling nervous, anxious or on edge 
GAD2: Not being able to stop or control worrying 
GAD3: Worrying too much about different things 
GAD4: Trouble relaxing 
GAD5: Being so restless that it is hard to sit still 
GAD6: Becoming easily annoyed or irritable 
GAD7: Feeling afraid as if something awful might happen 
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