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Abstract
Objective. To describe the mental health of Italian medical residents during COVID-19 
pandemic and explore the impact of personal and work-related changes on their mental 
health. 
Methods. A multicentre prospective study was conducted on a sample of Italian resi-
dents across five timepoints (February-October 2021). Mental health outcomes (symp-
toms of post-traumatic stress disorder, PTSD, depression, anxiety, poor sleep quality) 
were assessed. Regressions analysed the association between pandemic-related personal 
and professional changes and the mental health outcomes.
Results. Participants were 451. From February to October 2021, the prevalence of 
symptoms ranged from 21.6% to 12.7% (PTSD), 29.8% to 16.2% (depression), 36.2% to 
28.8% (anxiety), 15.2% to 5.7% (sleep). Several work-related changes were significantly 
associated with symptoms, e.g. a perceived negative training change was associated with 
all outcomes; increased working hours with PTSD, depression, and anxiety; reallocation 
to tasks far from expertise area with PTSD. 
Conclusions. Residents reported a relevant frequency of mental issues. Many work-
related changes were associated with poor mental health. 

INTRODUCTION
The COVID-19 pandemic caused a public health cri-

sis that seriously affected medical and surgical practice 
[1-3]. Most countries reported the disruption of at least 
one essential health service [4, 5]. If on the one hand 
the pandemic reduced many services, on the other it 
generated a high demand for healthcare assistance. 
The impossibility of working in proper conditions, with 
increased workloads, organizational unpreparedness, 
and lack of resources caused healthcare professionals 
(HCPs) to feel scared, anxious, and even burnout [6]. 
Many physicians and residents were reallocated from 
their activities to emergency departments or COV-
ID-19 wards due to a shortage of personnel [7]. 

HCPs were exposed to psychological distress, espe-
cially those who worked with COVID-19 patients [2, 
8-10]. High risk of contagion, inadequate protection, 

lack of experience, negative feedback from patients, 
social stigma, and isolation were all factors potentially 
influencing mental health. Working in such conditions 
could cause depression, anxiety, post-traumatic stress 
disorder (PTSD), insomnia, and fear, affecting HCP 
well-being and their effectiveness at work [2, 8-10]. 

Medical residents are particularly at risk, as they are 
physicians or surgeons in a formation process, and both 
younger age and less experience are important distress 
risk factors [7]. Already before the pandemic, this popu-
lation reported poor mental health outcomes, both con-
sidering their previous path as medical students [11, 
12] and their residency training, which is well-known 
to be very stressful as residents are often burdened by 
long working hours, high workloads, and personal time 
inadequacy [13]. Although without considering clinical 
diagnoses, many studies evaluated the pandemic impact 
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on the mental health of residents [1, 14-16], mostly con-
sidering stress, anxiety, and depression symptoms and 
showing results consistent with other HCPs [2, 8-10]. 
For instance, a study on French urology residents re-
vealed that over 90% of respondents felt more stressed 
during the pandemic, with senior residents particularly 
affected by the crisis’s impact on work quality [1]. In 
South Korea, orthopaedic residents reported that their 
quality of life scores dropped significantly during the 
pandemic [14]. In the UK, 64% of cardiothoracic sur-
gical trainees expressed concerns about their mental 
health, with significant reductions in clinical training 
opportunities and fears about personal protective equip-
ment provision [15]. A US study found that nearly half 
of the otolaryngology residents experienced anxiety or 
distress, with residents reporting higher burnout rates 
compared to attendings [16]. Most of the data are 
cross-sectional and focus on specific subpopulations of 
residents, limiting the ability to provide a comprehen-
sive picture of residents’ mental health across different 
pandemic phases. As far as we know, few studies have 
been conducted in Italy, where the healthcare system 
has been widely disrupted by the pandemic [17]. 

Therefore, the primary aim of this prospective multi-
centre study was to assess the mental health of Italian 
residents across different pandemic periods, exploring 
whether pandemic-related changes in personal and 
working life might influence mental health symptoms. 
Secondarily, this work aimed to provide a glimpse of 
the changes in the training and work of residents during 
this unprecedented situation.

MATERIALS AND METHODS
Study design 

A multicentre prospective study was conducted 
amongst a convenience sample of medical residents. 
The centres were 4 universities selected by convenience 
in different Italian regions, from North to South. The 
study was approved by the Ethics Committee of the 
University of Turin (Piedmont), which was the leading 
centre. First-year residents were excluded since they be-
gan their residency in November 2020, thus they worked 
as residents only a few months before the study began.

Residents were recruited via email thanks to university 
administrative offices. Informed consent was obtained. 
Participation was voluntary and participants received 
no compensation. Individuals were asked to create a 
nickname according to rules decided by the researchers 
to match data across timepoints. The researchers did 
not know the respondents’ identity.

In 2021, the survey was repeated every two months: 
February (T0), April (T1), June (T2), August (T3), and 
October (T4). At each timepoint, the survey could be 
completed within two weeks.

The questionnaire
Four sections of the questionnaire were developed by 

the researchers after a study of literature on residents 
and mental health during the pandemic. The following 
topics were identified as relevant: economic situation 
[2, 18], living conditions [19], worries about the health 
of family and loved ones [14, 20], having a loved one 

belonging to a vulnerable group for COVID-19 [21], 
personal medical history [1], having contracted SARS-
CoV-2 [21], year of residency [1, 20], worries about 
residency training and education [18, 21], perception 
of availability of personal protective equipment (PPE) 
[21, 22], changes in working tasks [21], treating COV-
ID-19 positive patients [1, 2]. The fifth section included 
4 validated tools to assess the outcomes. 

Two versions of the questionnaire were created. A 
long one for T0 and a shorter one for the remaining 
timepoints. 

The T0 questionnaire included a first section with 
sociodemographic and residency-related items. Items 
about living conditions were repeated at each time-
point. Most items from the second to the fourth sec-
tion referred both to the period of the first lockdown 
(between March and May 2020) and to the period 
when the survey was conducted (considering the last 
two months). Items concerning the lockdown were ex-
plored only at T0. The second section investigated the 
pandemic impact on the private life of the residents and 
the third part the impact on the professional life. The 
fourth section explored work-related exposure to COV-
ID-19 and the perception of PPE availability at work. In 
the last section, mental health was assessed. The Eng-
lish translation of the questionnaire developed by the 
Authors is available online as Supplementary Material. 

PTSD symptoms were evaluated with the primary 
care (PC) PTSD screen for DSM-5 (PC-PTSD-5), 
adapted to ask about pandemic-related events over the 
last month. If participants answered “Yes” at least to 
3 items the test was above the cut-off for PTSD [23]. 
The Patient Health Questionnaire-2 (PHQ-2) explores 
symptoms over the last two weeks and a score of 3 or 
higher represents a higher probability of having a de-
pressive disorder [24]. The Generalized Anxiety Disor-
der-2 (GAD-2) assesses symptoms over the same period 
and a score of 3 or higher represents a higher probabil-
ity of having an anxiety disorder [25]. The Single-Item 
Sleep Quality Scale (SQS) is one item that evaluates 
the quality of sleep during the last 7 days: a score of 3 
or lower represents a poor/terrible quality of sleep [26]. 

Statistical analysis 
Participants who completed only one questionnaire 

were excluded. To analyse possible differences in the 
outcomes at T0 between participants who completed 
only T0 and participants who completed at least an-
other questionnaire, chi-squared tests were used. The 
same analysis was repeated between participants who 
completed only T0 and participants who completed all 
timepoints. To further evaluate missing outcome data, 
the scores of the outcomes at each timepoint were 
tested with the Little’s missing completely at random 
(MCAR) test.

The main analyses were conducted on a sample com-
posed of residents who completed at least two question-
naires. Questionnaires completed by the same resident 
were matched through nicknames. Each timepoint was 
not necessarily composed of the same participants.

Descriptive analyses were done for all variables at 
each timepoint. Age had a non-normal distribution 
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(Shapiro-Wilk test) and was described as the median 
and interquartile range (IQR). To compare the propor-
tion of each variable across the timepoints, chi-squared 
tests were executed. To explore the variables associated 
with mental health outcomes, multilevel mixed-effect 
multiple logistic regression models were run (levels: uni-
versity; participant). Overall, models were adjusted by 
gender and covariates were selected based on p-values at 
univariable analyses. Results were expressed as adjusted 
odds ratio (adjOR) and 95% confidence interval (CI).

To explore if the results were confirmed considering 
only participants who completed all the timepoints, a 
sensitivity analysis was performed in such longitudinal 
subsample. Descriptive analyses were repeated. The 
overall sample and the longitudinal subsample char-
acteristics at T0 were compared through chi-squared 
tests. To compare the subsample characteristics across 
timepoints the related-samples Cochran’s Q test was 
performed. The same multilevel multiple regression 
models were re-run on this subsample.

The analyses were executed with STATA v16 and SPSS 
v26 software. Significance was set at p-value<0.050.

RESULTS
Characteristics of the sample

A total of 451 residents completed at least two ques-
tionnaires and were analysed (Little’s MCAR test p-
value=0.778). Considering the outcomes at T0, par-
ticipants who completed only T0 and participants who 
completed at least another questionnaire were not dif-
ferent (PC-PTSD-5: p=0.452; PHQ-2: p=0.803; GAD-
2: p=0.228; SQS: p=0.517). A total of 97 participants 
completed all timepoints. Also in this case, these par-
ticipants were not different from the ones who complet-
ed only T0 (PC-PTSD-5: p=0.601; PHQ-2: p=0.908; 
GAD-2: p=0.702; SQS: p=0.752). 

Table 1 shows time-invariant variables explored at 
T0. The median age was 30 years (IQR=29-32). The 
most frequent changes during the lockdown were re-
allocation to tasks (very different from the usual ones 
but within their expertise area) and changes in working 
hours. Table S1 available online as Supplementary Mate-
rial shows the descriptive analysis for the same variables 
in the longitudinal subsample; no significant differences 
between the overall sample and this subsample were re-
vealed.

Table 2 shows time-varying variables reporting the 
changes related to the pandemic impact on personal, 
academic, and working life. The location of the univer-
sity was not differently distributed across timepoints 
(p=0.834). Some variables significantly changed, e.g. 
perceived negative impact of the pandemic on train-
ing, reallocation, increased working hours, and working 
with COVID-19 patients were more frequent during 
the first timepoints. Table S2 available online as Supple-
mentary Material shows time-varying variables for the 
longitudinal subsample. Also for these variables, no 
significant differences between the overall sample and 
this subsample at T0 were reported. Similarly to rela-
tionships reported for the overall sample, the related-
samples Cochran’s Q tests showed that the distribution 
across timepoints was significantly different for some 

work-related variables, e.g. holding a pandemic-related 
contract, reallocation of tasks, working with COVID-19 
patients, having been isolated or tested positive, and 
having received COVID-19 vaccine.

Mental health outcomes
PTSD was present in 21.6% (T0), 24.2% (T1), 15.4% 

(T2), 12.0% (T3), and 12.7% (T4) of participants 
(p<0.001). Considering depressive symptoms, partici-
pants above the cut-off were 29.8% (T0), 29.2% (T1), 
23.2% (T2), 17.5% (T3), and 16.2% (T4) of the sample 
(p<0.001). Anxiety was likely in 36.2% (T0), 34.5% 
(T1), 31.2% (T2), 22.6% (T3), and 28.8% of residents 
(T4) (p<0.007). Poor sleep was reported by 15.2% 
(T0), 13.7% (T1), 13.1% (T2), 10.6% (T3), and 5.7% 
of participants (T4) (p<0.009). Table S3 available online 
as Supplementary Material shows the outcomes in the 
longitudinal subsample (no significant differences at 
T0 with the overall sample). Related-samples Cochran’s 
Q test confirmed similar relationships as reported for 
the overall sample considering PTSD, depressive symp-
toms, and sleep. 

The multivariable models (Table 3) reported many 
significant relationships. Some locations of universi-
ties showed differences from the leading university for 
PTSD, depressive, and anxiety symptoms. Overall, par-
ticipants who completed the questionnaire during the 
last 3 timepoints had a lower likelihood of poor men-
tal health. Specifically, compared with T0, at T2 par-
ticipants had a lower likelihood of reporting PTSD (ad-
jOR=0.42, 95% CI 0.22-0.82) and depressive symptoms 
(adjOR=0.55, 95% CI 0.32-0.93). At T3, participants 
had a lower likelihood of reporting PTSD (adjOR=0.45, 
95% CI 0.21-0.99), depressive symptoms (adjOR=0.35, 
95% CI 0.19-0.67), and anxiety symptoms (ad-
jOR=0.39, 95% CI 0.22-0.69). At T4, participants had a 
lower likelihood of reporting depressive symptoms (ad-
jOR=0.38, 95% CI 0.20-0.72) and poor sleep quality 
(adjOR=0.23, 95% CI 0.08-0.61). Women had higher 
odds of PTSD (adjOR=2.38, 95% CI 1.12-5.06), de-
pressive symptoms (adjOR=2.18, 95% CI 1.16-4.09), 
and anxiety (adjOR=2.58, 95% CI 1.41-4.70). Other 
socio-demographic characteristics were associated with 
worse mental outcomes, both non-COVID-19-related 
and COVID-19-related. Specifically, the following vari-
ables significantly increased the likelihood of reporting 
symptoms: worsening of the economic situation due to 
the pandemic (depressive symptoms: adjOR=2.87, 95% 
CI 1.29-6.37), loved ones suffering from COVID-19 
(PTSD: adjOR=5.91, 95% CI 2.76-12.65), and having 
children (poor sleep quality: adjOR=5.48, 95% CI 1.46-
20.45). Several specialization-related variables revealed 
significant associations, with higher odds of reporting 
symptoms: reallocations to tasks far from the area of 
expertise (PTSD: adjOR=3.12, 95% CI 1.2-8.09) or 
within the area of expertise (depressive symptoms: 
adjOR=1.82, 95% CI 1.04-3.20), increased working 
hours (PTSD: adjOR=2.59, 95% CI 1.41-4.76; depres-
sive symptoms: adjOR=2.26, 95% CI 1.34-3.78; anxiety 
symptoms: adjOR=2.57, 95% CI 1.59-4.15), positive 
change in training due to the pandemic (PTSD: ad-
jOR=4.77, 95% CI 1.83-12.43), and negative change 
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Table 1
Descriptive analysis of time invariant variables at T0

Characteristic Sample at T0 (n=356)

N %

Gender Male 124 34.83

Female 229 64.33

Non-binary 3 0.84

Area of specialization Medical area 178 50.00

Surgical area 58 16.29

Clinical services area 120 33.71

Specialization related to Emergency-Urgency area No 290 81.50

Yes 66 18.50

Location of University Piedmont 169 47.47

Friuli-Venezia Giulia 77 21.63

Emilia Romagna 67 18.82

Sicily 43 12.08

Year of specialization 2 122 34.27

3 104 29.21

4 85 23.88

5 45 12.64

Nationality Italian 354 99.44

Other 2 0.56

Having children No 326 91.57

Yes 30 8.43

Belonging to a risk group for COVID-19 complications No 348 97.75

Yes 8 2.25

Loved ones belonging to a risk group for COVID-19 complications No 130 36.52

Yes 226 63.48

Change of living condition during the first lockdown due to the pandemic 
(e.g., to not share the house with frail individuals)

No 299 83.99

Yes, less than one month 18 5.06

Yes. more than one month 39 10.96

Psychological/psychopharmacological support during lockdown (not 
needed before the pandemic)

No 336 94.38

Yes 20 5.62

Reallocation to tasks that, according to the participant, are too far from 
his/her area of expertise (during the lockdown)

No 321 90.17

Yes 35 9.83

Reallocation to tasks that are very different from the usual ones but still 
within their area of expertise (during lockdown)

No 266 74.72

Yes 90 25.28

Working hours substantially modified due to the pandemic (during 
lockdown)

No 127 35.67

Reduced 119 33.43

Increased 110 30.90

Working from home for most of the working hours (during lockdown) No 318 89.33

Yes 38 10.67

In the department where he/she worked, COVID-19 patients were treated 
(during lockdown) 

No 183 51.40

Yes 173 48.60

The department where he/she worked was entirely dedicated to the 
treatment of COVID-19 patients (during lockdown)

No 282 79.21

Yes 74 20.79

The participant personally treated COVID-19 patients (during lockdown) No 228 64.04

Yes 128 35.96

The participant felt that the available PPE at work was enough to keep 
him/her safe (during lockdown)

No 203 57.02

Yes 153 42.98

n=sample size; figures are expressed as number (N) and column percentages (%); PPE: personal protective equipment.
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Table 2
Descriptive analysis of time varying variables across timepoints

Characteristic T0
n=356
N (%)

T1
n=380
N (%)

T2
n=298
N (%)

T3
n=217
N (%)

T4
n=229
N (%)

p-value

Living condition Alone 103 (28.93) 108 (28.42) 82 (27.52) 65 (29.95) 59 (25.76) 0.879

Flatmates 42 (11.8) 42 (11.05) 27 (9.06) 24 (11.06) 25 (10.92)

Family 41 (11.52) 32 (8.42) 29 (9.73) 19 (8.76) 24 (10.48)

Partner w/wo 
children

169 (47.47) 195 (51.32) 160 (53.69) 109 (50.23) 120 (52.4)

Other 1 (0.28) 3 (0.79) 0 (0) 0 (0) 1 (0.44)

Change of living condition No 324 (91.01) 331 (87.11) 272 (91.28) 202 (93.09) 213 (93.01) 0.131

Yes, less than 
one month

12 (3.37) 26 (6.84) 12 (4.03) 8 (3.69) 5 (2.18)

Yes. more than 
one month

20 (5.62) 23 (6.05) 14 (4.7) 7 (3.23) 11 (4.8)

The pandemic is causing a 
substantial change of the 
economic situation of the 
participant’s family

No 281 (78.93) 295 (77.63) 225 (75.5) 170 (78.34) 184 (80.35) 0.593

Yes, it improved 48 (13.48) 60 (15.79) 49 (16.44) 37 (17.05) 35 (15.28)

Yes, it worsened 27 (7.58) 25 (6.58) 24 (8.05) 10 (4.61) 10 (4.37)

Psychological/
psychopharmacological 
support (not needed before the 
pandemic)

No 325 (91.29) 337 (88.68) 268 (89.93) 197 (90.78) 204 (89.08) 0.784

Yes 31 (8.71) 43 (11.32) 30 (10.07) 20 (9.22) 25 (10.92)

Fear of personally contracting 
COVID-19 in relation to potential 
consequences on one’s own 
health

None 43 (12.08) 60 (15.79) 53 (17.79) 40 (18.43) 30 (13.1) 0.080

Little 165 (46.35) 194 (51.05) 147 (49.33) 108 (49.77) 134 (58.52)

Moderate 131 (36.8) 114 (30) 87 (29.19) 61 (28.11) 56 (24.45)

A lot 17 (4.78) 12 (3.16) 11 (3.69) 8 (3.69) 9 (3.93)

Fear of personally contracting 
COVID-19 in relation to potential 
consequences on the health of 
one’s loved ones

None 3 (0.84) 6 (1.58) 8 (2.68) 4 (1.84) 7 (3.06) <0.001

Little 17 (4.78)b 29 (7.63)b 35 (11.74) 37 (17.05) 45 (19.65)

Moderate 118 (33.15)b 158 (41.58) 140 (46.98) 104 (47.93)a 105 (45.85)a

A lot 218 (61.24)a 187 (49.21)a 115 (38.59)b 72 (33.18)b 72 (31.44)b

A loved one has suffered serious 
health damage after COVID-19

No 324 (91.01) 323 (85)b 262 (87.92) 189 (87.1) 214 (93.45)a 0.012

Yes 32 (8.99) 57 (15)a 36 (12.08) 28 (12.9) 15 (6.55)b

Holder of a contract entered into 
following urgent provisions for 
the pandemic

No 296 (83.15)a 233 (61.32)b 206 (69.13) 158 (72.81) 182 (79.48)a <0.001c

Yes 60 (16.85)b 147 (38.68)a 92 (30.87) 59 (27.19) 47 (20.52)b

Reallocation to tasks that, 
according to the participant, 
are too far from his/her area of 
expertise

No 338 (94.94) 352 (92.63) 283 (94.97) 208 (95.85) 219 (95.63) 0.382

Yes 18 (5.06) 28 (7.37) 15 (5.03) 9 (4.15) 10 (4.37)

Reallocation to tasks that are 
very different from the usual 
ones but still within their area of 
expertise 

No 296 (83.15) 296 (77.89)b 234 (78.52) 184 (84.79) 203 (88.65)a 0.005c

Yes 60 (16.85) 84 (22.11)a 64 (21.48) 33 (15.21) 26 (11.35)b

Working hours substantially 
modified due to the pandemic 

No 230 (64.61) 212 (55.79)b 195 (65.44) 147 (67.74) 164 (71.62)a 0.003

Reduced 15 (4.21)b 35 (9.21)a 22 (7.38) 13 (5.99) 12 (5.24)

Increased 111 (31.18) 133 (35)a 81 (27.18) 57 (26.27) 53 (23.14)b

Working from home for most of 
the working hours

No 352 (98.88) 377 (99.21) 293 (98.32) 216 (99.54) 229 (100) 0.294

Yes 4 (1.12) 3 (0.79) 5 (1.68) 1 (0.46) 0 (0)

Believing that the pandemic is 
substantially changing one’s 
specialization training

No 81 (22.75)b 100 (26.32)b 112 (37.58) 96 (44.24)a 112 (48.91)a <0.001

Yes, positively 54 (15.17) 51 (13.42) 42 (14.09) 33 (15.21) 24 (10.48)

Yes, negatively 221 (62.08)a 229 (60.26)a 144 (48.32) 88 (40.55)b 93 (40.61)b

In the department where he/she 
worked, COVID-19 patients were 
treated 

No 159 (44.66) 152 (40)b 124 (41.61) 111 (51.15) 134 (58.52)a <0.001c

Yes 197 (55.34) 228 (60)a 174 (58.39) 106 (48.85) 95 (41.48)b

Continues
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in training due to the pandemic (PTSD: adjOR=3.6, 
95% CI 1.73-7.53; depressive symptoms: adjOR=3.20, 
95% CI 1.86-5.48; anxiety symptoms: adjOR=2.89, 
95% CI 1.78-4.70; poor sleep quality: adjOR=2.33, 
95% CI 1.07-5.08). Attending the 3rd year of special-
ization compared with the 2nd was associated with a 
lower probability of reporting PTSD (adjOR=0.37, 95% 
CI 0.15-0.91). Unadjusted regressions are reported in 
Table S4 and Table S5 available online as Supplementary 
Material. 

The sensitivity analysis based on the longitudinal 
subsample confirmed many of the above-mentioned 
relationships (Table S6 and S7 available online as Supple-
mentary Material). Considering PTSD, associations with 
gender, serious health damage of a loved one, and nega-
tive change of training were confirmed. Furthermore, 
participants who changed their living conditions due to 
the pandemic had a higher likelihood of PTSD. Regard-
ing depression and anxiety, the relationships with T3 
and negative change of training were confirmed. Con-
cerning poor sleep quality, the association with T4 was 
confirmed and participants who treated COVID-19 pa-
tients were more likely to report this outcome. 

DISCUSSION
This study primarily aimed to analyse medical resi-

dents’ mental health from 4 Italian universities from 
February to October 2021, exploring the influence of 
working and personal life changes due to COVID-19. 
Second, it aimed to provide insights into residents’ 
training changes across the pandemic.

Across all timepoints, the outcomes’ prevalence 
was always at least above 12%, except for poor sleep 
quality, showing a substantial burden of mental health 
symptoms. Indeed, for instance, one of the major sur-
veillance systems in Italy, the Passi surveillance, re-

ported – using the PHQ-2 – a prevalence of depressive 
symptoms of 6.7% among young people aged 18 to 34 
during the period 2020-2021 (https://www.epicentro.
iss.it/passi/dati/depressione#dati). In addition, Italian 
pre-pandemic data from the World Health Organiza-
tion (WHO) World Mental Health Surveys showed a 
12-month prevalence of anxiety disorders and PTSD 
among trauma-exposed individuals of 6.5% and 1.3%, 
respectively [27, 28]. 

Our findings were consistent with data about resi-
dents from other countries during the pandemic [29-
33]. PTSD symptoms prevalence rose in April 2021 and 
decreased successively. Similarly, depressive symptoms 
were higher in February and April, then decreased; as 
well as poor sleep quality decreased from February to 
October. Anxiety showed similar patterns but with a rise 
in October. Interestingly, in the longitudinal subsample 
anxiety symptoms were not significantly reduced in the 
last study phases. Consistently with descriptive analysis, 
regression models generally confirmed lower levels of 
symptoms during June, August, or October, compared 
with February. Overall, the outcomes’ trends reflected 
the pandemic curve in Italy. The number of new daily 
confirmed cases in February and April ranged from 
10,000 to 20,000 cases, while it ranged from 1,000 to 
6,000 cases in summer and autumn [34]. It is possible 
residents benefited from the decline in cases since it 
led to fewer COVID-19 hospitalizations [34]. We hy-
pothesise that the increased anxiety in October might 
be related to the expected rise in cases in autumn 2021. 
Speaking of the pandemic curve, it could only partially 
explain differences in outcomes found among univer-
sity locations, e.g., Piedmont, which was the reference 
in multivariable models, had better epidemiological 
situations mostly in the latest phases (https://mappe.
protezionecivile.gov.it/it/mappe-e-dashboards-emer-

Table 2
Continued

Characteristic T0
n=356
N (%)

T1
n=380
N (%)

T2
n=298
N (%)

T3
n=217
N (%)

T4
n=229
N (%)

p-value

The department where he/she 
worked was entirely dedicated 
to the treatment of COVID-19 
patients 

No 279 (78.37) 280 (73.68)b 227 (76.17) 179 (82.49) 200 (87.34)a 0.001c

Yes 77 (21.63) 100 (26.32)a 71 (23.83) 38 (17.51) 29 (12.66)b

The participant personally 
treated COVID-19 patients 

No 208 (58.43) 186 (48.95)b 159 (53.36) 126 (58.06) 154 (67.25)a <0.001c

Yes 148 (41.57) 194 (51.05)a 139 (46.64) 91 (41.94) 75 (32.75)b

Having been in isolation due 
to suspicion or diagnosis of 
COVID-19

No 217 (60.96)b 284 (74.74) 251 (84.23)a 190 (87.56)a 204 (89.08)a <0.001c

Yes 139 (39.04)a 96 (25.26) 47 (15.77)b 27 (12.44)b 25 (10.92)b

Having tested positive for 
COVID-19 through a swab test

No 308 (86.52)b 338 (88.95) 280 (93.96) 207 (95.39)a 218 (95.2)a <0.001c

Yes 48 (13.48)a 42 (11.05) 18 (6.04) 10 (4.61)b 11 (4.8)b

The participant felt that the 
available PPE at work was 
enough to keep him/her safe

No 37 (10.39) 63 (16.58)a 50 (16.78)a 22 (10.14) 21 (9.17) 0.005

Yes 319 (89.61) 317 (83.42)b 248 (83.22)b 195 (89.86) 208 (90.83)

Having already received anti-
COVID-19 vaccine

No 36 (10.11)a 13 (3.42) 4 (1.34)b 3 (1.38)b 2 (0.87)b <0.001c

Yes 320 (89.89)b 367 (96.58) 294 (98.66)a 214 (98.62)a 227 (99.13)a

P-values are presented in bold for results with p <0.050. All variables refer to the last two months; n=sample size; figures are expressed as number (N) and column 
percentages (%); p-value obtained via chi-squared test; aadjusted residual >1.96; badjusted residual <-1.96; csignificant relationships confirmed via the Cochran Q 
test for paired samples within the longitudinal subsample of 97 participants; PPE: personal protective equipment; w/wo with or without.
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Table 3
Multivariable logistic regression models

PTSD Depressive symptoms Anxiety symptoms Poor sleep quality

adjOR (95% CI) p adjOR (95% CI) p adjOR (95% CI) p adjOR (95% CI) p

Timepoint: T0 Ref. Ref. Ref. Ref.

T1 1.04 (0.6-1.79) 0.893 0.87 (0.55-1.39) 0.577 0.87 (0.56-1.34) 0.528 0.75 (0.41-1.36) 0.350

T2 0.42 (0.22-0.82) 0.011 0.55 (0.32-0.93) 0.026 0.70 (0.43-1.14 0.156 0.67 (0.34-1.33) 0.258

T3 0.45 (0.21-0.99) 0.046 0.35 (0.19-0.67) 0.001 0.39 (0.22-0.69) 0.001 0.84 (0.36-1.85) 0.667

T4 0.58 (0.27-1.23) 0.157 0.38 (0.20-0.72) 0.003 0.88 (0.52-1.49) 0.647 0.23 (0.08-0.61) 0.003

Gender: Male Ref. Ref. Ref. Ref.

Female 2.38 (1.12-5.06) 0.024 2.18 (1.16-4.09) 0.015 2.58 (1.41-4.70) 0.002 1.29 (0.55-3.06) 0.549

Non-binarya - - - - - - -

Specialization related to 
Emergency-Urgency area

2.42 (0.98-5.97) 0.055

Location of University: 
Piedmont

Ref. Ref. Ref. Ref.

Friuli-Venezia Giulia 1.51 (0.6-3.79) 0.385 2.14 (1.02-4.46) 0.043 1.58 (0.79-3.18) 0.192 1.11 (0.39-3.18) 0.834

Emilia Romagna 5.17 (2.12-12.64) <0.001 3.89 (1.84-8.23) <0.001 4.02 (1.96-8.23) <0.001 2.18 (0.77-6.19) 0.141

Sicily 7.7 (2.55-23.26) <0.001 3.06 (1.14-8.21) 0.026 1.30 (0.50-3.41) 0.585 1.53 (0.42-5.51) 0.508

Year of specialization: 2 Ref.

3 0.37 (0.15-0.91) 0.030

4 0.75 (0.3-1.87) 0.533

5 0.36 (0.11-1.18) 0.091

Change of living 
condition: No

Ref.

Yes, less than one month 1.39 (0.46-4.15) 0.559

Yes. more than one month 0.61 (0.19-1.99) 0.416

The pandemic is causing a 
substantial change of the 
economic situation of the 
participant’s family: No

Ref. Ref.

Yes, it improved 1.46 (0.65-3.29) 0.361 1.71 (0.88-3.33) 0.109

Yes, it worsened 0.99 (0.34-2.87) 0.980 2.87 (1.29-6.37) 0.009

A loved one has suffered 
serious health damage 
after COVID-19

5.91 (2.76-12.65) <0.001 1.92 (0.80-4.60) 0.141

Reallocation to tasks 
that, according to the 
participant, are too far 
from his/her area of 
expertise

3.12 (1.2-8.09) 0.020

Reallocation to tasks that 
are very different from the 
usual ones but still within 
their area of expertise

0.94 (0.48-1.85) 0.862 1.82 (1.04-3.20) 0.035 1.24 (0.73-2.12) 0.414

Working hours 
substantially modified due 
to the pandemic: No

Ref. Ref. Ref.

Reduced 1.13 (0.36-3.53) 0.838 1.86 (0.79-4.37) 0.152 0.86 (0.38-1.95) 0.722

Increased 2.59 (1.41-4.76) 0.002 2.26 (1.34-3.78) 0.002 2.57 (1.59-4.15) <0.001

Believing that the 
pandemic is substantially 
changing one’s 
specialization training: No

Ref. Ref. Ref. Ref.

Yes, positively 4.77 (1.83-12.43) 0.001 0.61 (0.26-1.42) 0.260 1.43 (0.69-2.93) 0.330 1.73 (0.62-4.78) 0.290

Yes, negatively 3.6 (1.73-7.53) 0.001 3.20 (1.86-5.48) <0.001 2.89 (1.78-4.70) <0.001 2.33 (1.07-5.08) 0.033

Continues
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genze/dashboards-coronavirus/situazione-desktop/). 
Probably, other circumstances were involved, e.g. hos-
pitalization rate and availability of material and human 
resources in the workplaces. Moreover, a selection bias 
could not be excluded.

From our results, women were more at risk for PTSD, 
depression, and anxiety, in line with previous research 
regarding HCPs [35, 36]. Although certain mental dis-
orders are typically more prevalent among women than 
men, the impact of pandemic-related changes on wom-
en’s work-life balance should also be taken into account 
[36]. Women may not have had the needed support in 
balancing work and family demands [36]. Furthermore, 
having children without care support has been acknowl-
edged to be a risk factor for depression [36]. Addition-
ally, we found that having children was linked to poor 
sleep quality, but it is not clear whether this result is due 
to the pandemic or is independent. 

Concern about loved ones’ health was associated with 
PTSD. This is not surprising: similar results were found 
regarding medical staff with families, who were more 
worried about their own risk of getting infected and of 
getting their families infected, if compared with their 
single colleagues [35].

Financial pandemic-related challenges were associ-
ated with depressive symptoms. Low-income status or 
economic concerns are well known for influencing de-
pression [37, 38].

Considering pandemic-related changes in work life, 
long working hours were associated with PTSD, anxi-
ety, and depressive symptoms. Long working hours are 
known to be a risk factor for such conditions, especially 
in extreme working environments, like COVID-19 
wards [32, 35]. Additionally, redeployment was a risk 
factor for PTSD and depression. This result could be 
explained as residents were placed in an unfamiliar en-
vironment, without the specific experience for critical 
situations [39-41]. Indeed, during the pandemic, many 
HCPs, including residents, were reassigned to different 

departments or roles to meet urgent demands. This sud-
den shift may have placed them in new environments, 
exposing them to high-stress situations and responsi-
bilities they were not accustomed to handling. It is also 
important to note that experiences may have varied sig-
nificantly across different regions of Italy and different 
hospital departments. The impact of redeployment may 
have differed between departments; for instance, the 
transition from a non-critical specialty to a COVID-19 
ward was vastly different compared to transitions within 
critical care specialties. Due to these variations, our ob-
servations can only be generalized to a certain extent.

Being in training during this situation meant that not 
only job activities were disrupted, but also formation 
was affected. Perceived negative training modifications 
were associated with all the outcomes. Concerns re-
garding formation have been linked with increased lev-
els of stress, anxiety, and burnout [1, 15]. With exams 
and training courses being cancelled, not being able 
to progress in the training process and concerns about 
career progression could be very frustrating [42]. Also, 
academic pressure may have had a role in the worsen-
ing of mental health [43]. Interestingly, participants 
who perceived a positive impact on their training had 
a higher likelihood of PTSD symptoms too. This sug-
gests that the higher workload and the numerous chal-
lenges might have represented an opportunity to learn 
but were still a stressful event. Furthermore, third-year 
residents had less odds of PTSD compared with sec-
ond-year participants. Senior residents might be more 
capable of coping with the whole situation, being more 
experienced. These relationships should be further in-
vestigated.

The longitudinal subsample analyses confirmed the 
relevance of the perceived negative impact on train-
ing. They also suggested further pandemic-related 
changes that could influence residents’ mental status, 
e.g., modifications in living conditions and treating 
COVID-19 patients. Remarkably, time was not signifi-

Table 3
Continued

PTSD Depressive symptoms Anxiety symptoms Poor sleep quality

adjOR (95% CI) p adjOR (95% CI) p adjOR (95% CI) p adjOR (95% CI) p

The participant personally 
treated COVID-19 patients 

1.8 (0.98-3.31) 0.059 1.40 (0.88-2.24) 0.152 1.37 (0.89-2.12) 0.147 1.72 (0.90-3.26) 0.095

Having been in isolation 
due to suspicion or 
diagnosis of COVID-19

1.26 (0.68-2.32) 0.460 1.07(0.64-1.77) 0.787

The participant felt that 
the available PPE at work 
was enough to keep him/
her safe

0.59 (0.33-1.08) 0.091

Age 1.05 (0.92-1.19) 0.463

Having children 5.48 (1.46-20.45) 0.011

Loved ones belonging to 
a risk group for COVID-19 
complications

2.02 (0.85-4.82) 0.110

P-values are presented in bold for results with p <0.050; aomitted for low sample size; PTSD: post-traumatic stress disorder; adjOR: adjusted odds ratio; CI: 
confidence intervals; Ref.: reference; PPE: personal protective equipment; empty cells indicate variables that were not selected for inclusion in that specific 
regression model.
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cant for PTSD, potentially due to the need for a longer 
follow-up. 

Lastly, the findings shed light on the lockdown’s 
impact on the working conditions and experiences of 
Italian residents. It is worth noting that many work-
ing changes that resulted associated with poor mental 
outcomes involved more than a quarter of participants, 
indicating a substantial proportion of residents experi-
enced negative triggers for their health. The reduction 
of most of these issues during the last timepoints sug-
gests that healthcare systems may have adapted to bet-
ter manage the pandemic challenges.

Existing literature highlights several strategies for 
improving mental health among HCPs during health 
crisis. For instance, mindfulness-based interventions 
have shown effectiveness in reducing stress and im-
proving mindfulness and mental well-being, though 
their impact on burnout, anxiety, and depression is 
less conclusive [44]. Group psychological therapies, in-
cluding cognitive behavioral programs and acceptance 
and commitment therapy, also show promise in reduc-
ing distress symptoms, but studies often suffer from 
methodological limitations [45]. Multi-component pre-
vention programs, which include staffing adjustments 
and psychological support, appear beneficial but need 
more robust evaluation [46]. Psychotherapy, psycho-
education, and mind-body interventions demonstrated 
efficacy in reducing anxiety, burnout, depression, and 
PTSD, with psychoeducation enhancing resilience and 
mind-body interventions improving quality of life [47]. 
Future research should focus on more rigorous meth-
odologies and active involvement of healthcare workers 
in intervention design to enhance the effectiveness and 
applicability of these programs.

This study had several limitations. The sample size 
limited the representativeness. The survey was repeated 
during the summer when many potential respondents 
were on vacation. Additionally, there may have been 
survey fatigue, as respondents were involved in multiple 
questionnaires. Convenience sampling of both centres 
and participants could have biased sample selection. 
The self-reported questionnaire could represent itself a 
limitation in terms of data quality. However, this work 
represented one of the first prospective Italian studies 
about the pandemic impact on the training and men-
tal health of residents, a population that is often over-
looked, laying the foundation for further investigations. 
Few studies addressed PTSD in this population, so 
these data can be relevant to provide insights into this 
possible pandemic consequence.

CONCLUSIONS
Our study found medical residents’ levels of PTSD, 

depression, anxiety symptoms, and poor quality of sleep 
that should not be underestimated. Many pandemic-

related changes, like redeployment, increased working 
hours, and disrupted training, increased the odds of such 
mental health outcomes. Monitoring the long-lasting ef-
fects of the pressure many HCPs underwent will be cru-
cial to provide support and prevent worst-case scenarios. 

To plan strategies to address mental health issues 
among residents, it is important to note that there is 
growing evidence for interventions aimed at improving 
mental health among healthcare workers. Indeed, many 
approaches have shown promising benefits in reduc-
ing mental health symptoms, e.g., mindfulness-based 
interventions, psychological therapies, prevention pro-
grams that integrate psychological support with sys-
temic changes, mind-body practices, and psychoeduca-
tion [44-47]. Future research should focus on rigorous 
evaluation of these interventions and encourage the 
involvement of healthcare workers in their design to im-
prove both efficacy and relevance.
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