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ABSTRACT

Objectives: To examine the prevalence of mental health symptoms among medical interns working for the first time as physicians in a large tertiary hospital in Israel
during the 1st COVID year.

Methods: All interns who worked for at least 2 months during the 1st COVID year (March 2020-February 2021) at the Tel-Aviv Sourasky Medical Center (TASMC), a
large tertiary general hospital in Israel were approached simultaneously during April-May 2021, and were requested to fill in an online survey. In each questionnaire,
the interns were asked to refer to the worst time they endured the symptoms described. Included were all medical. Depression and anxiety symptoms, post-traumatic
stress symptoms and Burnout measures were evaluated using validated questionnaires. Depressive/anxiety symptoms were defined as primary end measures. We
assessed the association between depression and anxiety symptoms, and demographic, post-traumatic and burnout measures.

Results: 145 out of 188 interns completed the study (77% overall response rate). The mean age was 30.36 + 2.97. Almost half the interns (47%) reported depression/
anxiety symptoms. The high depression/anxiety group was characterized by a lower mean age (29.87 + 2.93 vs. 30.92 + 2.91, p = 0.041), higher post-traumatic
symptoms (15.62 + 13.32 vs. 3.63 + 5.59, p < 0.0001) and higher scores in 2/3 burnout subscales - emotional exhaustion (5.09 + 1.29 vs. 3.61 + 1.38,p =
0.000001) and depersonalization (3.83 £ 1.71 vs. 2.94 £+ 1.46, p = 0.002). 11.4% of interns in the full sample reported they used cannabis or alcohol as “self-
medication”.

Conclusions: medical interns serving for their first year as physicians during the COVID pandemic, developed mental symptoms in alarming numbers. The findings
point to a crucial need to implement active interventions to protect these doctors, so that they can safely embark on their medical careers, specifically in times of

global health crises.

1. Introduction

Studying mental-health related effects of the coronavirus pandemic
(COVID-19) on frontline physicians worldwide is a growing focus of
attention [1-7]. Previous studies have provided preliminary evidence
that healthcare workers during the pandemic are at increased rate of
developing depressive and anxiety symptoms [1,5,8]. Medical interns,
introduced for the first time as workers of healthcare systems, are in a
unique position during the pandemic: serving many times as frontline
caregivers while contemplating the future of their medical career.

In Israel, the internship year is a transitional phase between medical
studies, and practical medical work [9]. Interns are assigned to hospitals
across the country, where they are required to rotate between de-
partments of general internal medicine, emergency medicine, surgery,

pediatrics and more, upon the completion of their medical studies and
prior to receiving their medical license. In the special circumstances of
the “1%* COVID year” (March 2020 through February 2021), many of
them were thrust to the midst of a global crisis caused by the pandemic.
These harsh circumstances placed this well -defined group of early-
career physicians in a susceptible state, potentially prone to develop
mental health issues such as work-related burnout, anxiety, and
depression. Moreover, during their internship, these soon-to-be resi-
dents are expected to explore and choose a medical field to specialize in,
competing for limited resident physician positions. Although some
studies examined mental effects of treating COVID-19 patients on early-
career physicians (residents) [5,10,111], to the best of our knowledge, no
previous studies focused on the specific population of interns.

We sought to examine differences in the development of depression

* Corresponding author at: Psychiatric Division, Tel-Aviv Sourasky Medical Center, 6 Weizmann Street, Tel Aviv 64239, Israel.

E-mail address: roysa@tlvmec.gov.il (R. Sar-El).

https://doi.org/10.1016/j.genhosppsych.2022.08.002

Received 10 June 2022; Received in revised form 15 August 2022; Accepted 16 August 2022

Available online 19 August 2022
0163-8343/© 2022 Elsevier Inc. All rights reserved.


mailto:roysa@tlvmc.gov.il
www.sciencedirect.com/science/journal/01638343
https://www.elsevier.com/locate/genhospsych
https://doi.org/10.1016/j.genhosppsych.2022.08.002
https://doi.org/10.1016/j.genhosppsych.2022.08.002
https://doi.org/10.1016/j.genhosppsych.2022.08.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.genhosppsych.2022.08.002&domain=pdf

R. Sar-El et al.

and anxiety symptoms, our main outcome measure, among a group of
medical interns in a large tertiary hospital in Israel during the 1st COVID
year — and the relationship between these symptoms and other mental-
health related measures such as use of cannabis or alcohol, development
of post-traumatic stress symptoms, burnout measures and more.

2. Materials and methods
2.1. Participants

Included in the study were all medical interns who worked at the Tel-
Aviv Sourasky Medical Center (TASMC) for at least 2 months during the
1st COVID year, at the time beginning from March 2020 till end of
February 2021 (the first confirmed COVID-19 patient was diagnosed in
Israel at the end of February 2020, with restrictions and lockdowns
imposed from March 2020). All interns were approached during
April-May 2021 and asked to fill in an on-line survey containing de-
mographic details and mental health questionnaires. There were no
exclusion criteria. By completing the survey, participants provided
informed consent to participate in the study. The study was approved by
the institutional review board of the TASMC.

Demographics and background characteristics: all participants
completed a demographic questionnaire, including items on age, sex,
marital status, and parenthood. They were further asked to specify the
number of months spent in internship, the number of months spent in
COVID-19 wards, prior experience as a physician-assistant (working
alongside a resident physician, usually during medical school, to acquire
clinical experience), preferred specialty for residency (both pre and post
internship) and unexpected changes in their internship program due to
the COVID-19 pandemic. COVID-19 exposure items included whether
the intern or any of his/her family members contracted COVID-19
during the internship, and the number of quarantine episodes imposed
on the intern due to exposure to COVID-19 infected patients, colleagues,
or family members, during the internship.

2.2. Mental health measures

Depressive and anxiety symptoms were defined as the primary
end measures and evaluated by the Hebrew version of the Hospital
Anxiety and Depression Scale (HADS) [12-14], a widely used measure
of depression and anxiety. We chose this unified measure as it is well
validated, short to administer and combines depressive and anxious
symptoms, a combination we postulated will characterize the clinical
presentation. The HADS is comprised of 14 items, seven of which assess
depressive symptoms (HADS-D) and seven assess anxiety symptoms
(HADS-A). Each item is scored from 0 to 3, thus providing a total score
ranging from O to 21 for each domain screened. A comprehensive review
of studies employing The HADS questionnaire concluded that a cut-off of
8+ is optimal in terms of balance between sensitivity and specificity as a
screening instrument, for both the HADS-A and HADS-D [15,16].

Participants were further asked to report current psychological
treatment, prior & current psychopharmacological treatment, need for
mental health treatment during the internship, and whether they felt
they had to use cannabis or alcohol during the COVID year to get
through the difficulties they encountered.

Post-traumatic symptoms: we used the Hebrew version of the PTSD
checklist - PCL-5 self-report measure [17,18] - designed according to the
PTSD criteria in the Diagnostic and Statistical Manual of Mental Disor-
ders 5th ed. (DSM-5) [19]. The PCL-5 is one of the most validated and
widely used self-report measures of post-traumatic stress disorder
(PTSD) [17,20,21] and was recently used to assess post-traumatic
symptoms among healthcare workers in the COVID-19 pandemic [22].
It is comprised of 20 items corresponding to the various PTSD diagnostic
criteria. Responses indicate severity of each symptom in a 0 to 4 scale.
Item scores are summed to yield a measure of PTSD overall symptom
severity. A total of 32 and above is considered as the threshold for
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possible PTSD in the PCL-5, corresponding to a score of 44 in the pre-
vious version of the questionnaire [21,23].

Burnout: we used the Hebrew version of the Maslach Burnout In-
ventory (MBI) [24,25], the most widely used measure of burnout
symptoms. The MBI consists of 16 items classified into three scales,
averaged separately: emotional exhaustion (EE, measured by 5 items),
depersonalization (DP, measured by 5 items), and personal accom-
plishment (PA, measured by 6 items). [tems are scored on a 7-point scale
ranging from 1 (never) to 7 (always). Calculations of Cronbach’s alpha
for subscales yielded values of 0.882 for EE, 0.855 for DP, and 0.738 for
PA.

For all mental health questionnaires (HADS, PCL-5, MBI), the interns
were asked to refer to the worst time they endured during the 1st COVID
year, associated with their experience as physicians in COVID wards. We
chose to define the time frame as such taking into consideration that
mental symptoms do not necessarily appear in proximity to the trigger
and in many cases their onset is somewhat delayed.

2.3. Statistical analysis

Continuous variables are displayed as means (standard deviation,
SD). Categorical variables are displayed as numbers (%) of participants
within each group or category. Groups were compared using a student’s
t-test for normally distributed continuous variables and a Chi-squared
test for categorical variables. Fisher’s exact test was performed for low
frequencies (n < 5). No interpolations were performed to replace
missing data. All reported tests were 2-sided, and a P value <0.05 was
considered significant. SPSS/WIN (version 27.0, SPSS, Chicago, IL, USA)
was used for all statistical analyses.

3. Results

188 medical interns worked for at least 2 months during the 1st
COVID year at the TASMC, and all were approached during May 2021
(at a time when COVID-19 cases were relatively low in Israel, between
the 3rd and 4th waves of the pandemic), by both text messages and a
personal phone call by the research team leader (O.T.) to enhance
adherence. 145 interns completed the study (at least partially), reflect-
ing an overall response rate of 77%. Their data were available for
analysis.

3.1. Demographic, internship, mental-health, and COVID-19 exposure-
related characteristics

Most interns were females (51.7%), single (50.4%), and had no
children (80%). The mean age was 30.36 + 2.97. The mean time spent in
the internship before completion of the survey was 6.17 + 3.91 months,
of which 1.85 + 1.33 months were spent working in COVID-19 dedi-
cated wards (although the interns were continuously treating COVID
patients even on months not working in COVID-19 only wards, e.g., in
general ER shifts). More than half (50.5%) of the interns had prior
experience as physician assistants (working alongside a resident physi-
cian during medical school, to acquire clinical experience). Regarding
mental health-related history, 11.7% of interns were treated with psy-
chotherapy during the survey and 5.5% were treated with psychopha-
rmacological agents. 10.4% felt they needed to use cannabis or alcohol
to “get through” the hardships of treating COVID-19 patients amid the
pandemic. 5% were ill with COVID-19 themselves, and 12.4% had an ill
close family member. 20.7% of the interns experienced 1 quarantine
during internship, while 10.3% experienced 2 or more. Most interns
(65.5%) experienced last-minute changes in their internship program,
and these changes were reported to have a moderate to severe effect on
the intern’s mental state in 30.4% of responders. 19.4% of the interns
reported that the experience in the COVID-19 wards contributed, at least
moderately, to a change in their choice of residency (from the time prior
to their internship).
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3.2. Depression and anxiety, post-traumatic and burnout symptoms

The mean HADS score was 6.84 (SD = 4.62) for the HADS-A and 4.84
(3.79) for the HADS-D. 41% of interns scored higher than the threshold
for anxiety and 23.3% scored higher than the threshold for depression.
The correlation between the HADS-A and HADS-D score was 0.61 (p <
0.0001), in accordance with previous evidence in the literature, which
reported correlations ranging from 0.4 to 0.75 [15]. Higher depression
score was significantly correlated with a greater chance of changing
residency choice (r = 0.39, p < 0.0001) and this was also the case for
anxiety (r = 0.32, p < 0.001). Regarding post-traumatic symptoms, the
mean total PCL-5 score was 9.06 (11.48), with subscale means of 1.47
(2.47),0.70 (1.53), 3.44 (4.62) and 3.57 (4.41) for intrusion, avoidance,
negative changes in mood and cognition and arousal and reactivity,
respectively. 11 (9.6%) interns scored above the threshold for possible
PTSD. The mean MBI scores, measuring burnout symptoms, were 4.3
(1.54), 3.36 (1.63) and 5.44 (0.99) for the emotional exhaustion,
depersonalization, and personal accomplishment scales, respectively.
More time spent in COVID-19 specific wards was associated with
increased emotional exhaustion, with an MBI-EE mean of 4.47 (1.26) for
interns working >1 month in COVID-19 specific wards vs. 3.82 (1.55)
for those working 1 month only (p = 0.035).

3.3. Group comparison: low vs. high depression/anxiety

Using the screening cut-offs previously mentioned for the HADS-D,
HADS-A or both, we divided the sample to a high depression/anxiety
symptom group and a low depression/anxiety symptom group. For this
analysis, full data were available for 134 participants. The high
depressed/anxious group included 63 participants (47%). We compared
these groups in demographic, internship-related and mental health-
related measures.

The mean age in the high depression/anxiety group was significantly
lower compared with the mean age in the low depression/anxiety group
(29.87 £ 2.93 vs. 30.92 £ 2.91, p = 0.041). Prior experience as physi-
cian assistant was not found to differ between groups. COVID-19 illness
during internship was rare and was more common in the high depres-
sion/anxiety group (9.8% vs. 1.5% in the low depression/anxiety
group), although this difference did not reach statistical significance (p
= 0.053). More interns in the high depression/anxiety group were
currently in psychological treatment (19% vs. 5.6%, p = 0.03), and more
interns in this group felt they needed mental health treatment following
their time treating COVID-19 patients during the pandemic, compared
with the low depression/anxiety group (36.5% vs. 8.5%, p = 0.000083).
Full data are detailed in Table 1. (See Fig. 1.)

Regarding mental-health measures, the high depression/anxiety
group showed significantly higher post-traumatic stress symptoms,
measured by the PCL-5 (15.62 + 13.32 vs. 3.63 + 5.59, p < 0.0001).
This difference was found in all four PTSD clusters - intrusion, avoid-
ance, negative alterations in cognition and mood, and arousal and
reactivity (see Table 1). When comparing groups of above-threshold
depression only (6%), above-threshold anxiety only (23.9%), or
above-threshold in both measures (17.2%), having only high anxiety
was associated with a higher PCL score compared with having only high
depression (9.37 vs. 2.79, respectively), and having both high anxiety
and high depression was associated with the highest PCL score (24.29, F
(3,110) = 28.77, p < 0.0001, Bonferroni-corrected for multiple
comparisons).

Interns in the high depression/anxiety group also showed signifi-
cantly higher scores in two of the three burnout subscales - emotional
exhaustion (5.09 + 1.29 vs. 3.61 + 1.38, p = 0.000001) and deper-
sonalization (3.83 £ 1.71 vs. 2.94 + 1.46, p = 0.002), but the sense of
personal accomplishment did not differ between groups. When
comparing groups of above-threshold depression only, above-threshold
anxiety only, or above-threshold in both measures, having both high
anxiety and high depression was associated with the highest score in
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Table 1
group comparison of demographics, internship characteristics and mental health
outcomes between low and high depression/anxiety groups.

Characteristic Total N Low High p-value
=134 depression/ depression/
anxiety group anxiety group
N=71(53%) N =63 (47%)
Demographics
Age, years (SD) 30.43 30.92 (2.91) 29.87 (2.93) 0.041
(2.95)
Female, n (%) 66 32 (45%) 34 (54%) 0.56
(49.3%)
Married/in a 52 25 (35.2%) 27 (42.9%) 0.59
relationship, n (%) (45.6%)
Number of children, 28 17 (23.9%) 11 (17.5%) 0.36
n (%) (20.9%)
Internship-related characteristics
Accumulated time in 6.94 6.79 (3.36) 7.11 (3.77) 0.60
internship, months (3.55)
(SD)
Time in COVID-19 1.93 1.78 (1.31) 2.09 (1.31) 0.17
specific wards, (1.31)
months (SD)
Prior experience as 48 28 (54.9%) 20 (47.6%) 0.48
physician assistant,  (51.6%)
n (%)
COVID-19 illness 7(5.5%) 1 (1.5%) 6 (9.8%) 0.053
during internship,
n (%)
Family member 18 7 (9.9%) 11 (17.5%) 0.19
COVID-19 illness (13.4%)
during internship,
n (%)
Changes in 90 46 (64.8%) 44 (69.8%) 0.53
internship program  (67.2%)
due to the
pandemic, n (%)
Mental health-related characteristics
Previous history of 6 (4.7%) 2 (2.9%) 4 (6.8%) 0.42
psychiatric drug
treatment, n (%)
Current psychiatric 8 (6%) 2 (2.8%) 6 (9.5%) 0.147
drug treatment, n
(%)
Current 16 4 (5.6%) 12 (19%) 0.03
psychological (11.9%)
treatment, n (%)
Felt they needed 29 6 (8.5%) 23 (36.5%) 0.000083
mental health (21.6%)
treatment, n (%)
Used cannabis/ 15 5 (7%) 10 (16.1%) 0.098
alcohol as self- (11.3%)
medication, n (%)
Post-traumatic symptoms (PCL-5)
Intrusion 1.54 0.43 (0.97) 2.65 (3.08) 0.000007
(2.02)
Avoidance 0.76 0.13 (0.56) 1.38 (1.98) 0.000045
(1.27)
Negative alterations 3.72 1.49 (2.79) 5.94 (5.27) 0.000001
in cognition and (4.03)
mood
Arousal and 3.8 1.64 (2.09) 5.96 (5.25) 0.000001
reactivity (3.67)
Total score 9.09 3.63 (5.59) 15.62 (13.32) 0.000001
(11.53)
Burnout symptoms (MBI)
Emotional 4.32 3.61 (1.38) 5.09 (1.29) 0.000001
exhaustion (1.52)
Depersonalization 3.37 2.94 (1.46) 3.83 (1.71) 0.002
(1.64)
Personal 5.46 5.54 (0.88) 5.36 (1.09) 0.30
accomplishment (0.99)
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Fig. 1. Group comparison of post-traumatic and burnout symptoms between low and high depression/anxiety groups. PCL-5 = PTSD checklist-5. D/A = Depression/

Anxiety. ** = p < 0.01. *** = p < 0.001.

both these burnout measures ((F(14.77, p < 0.0001) for emotional
exhaustion, (F(3,123) = 4.23, p < 0.001) for depersonalization), and
was the only group significantly different from not having high
depression or anxiety at all, when Bonferroni-correcting for multiple-
comparisons). This pattern of results was not found for the personal
accomplishment measure.

4. Discussion

In this study we report that medical interns who began working as
physicians during the 1st year of the COVID pandemic in a large tertiary
hospital in Israel, developed mental symptoms in considerable numbers.
More specifically, we identified a considerable group of interns (almost
half of the sample in the current study) who reported anxiety and
depressive symptoms associated with their frontline work as health care
providers during the pandemic. Similar findings were reported in pre-
vious disease outbreaks (e.g., the SARS epidemic in 2003 [26-28]) and
are also emerging in growing numbers in the current COVID-19
pandemic [29-31], showing that frontline workers have a significantly
higher risk of developing anxiety, depression, insomnia, and overall
psychological problems compared with non-frontline workers [32].
Nevertheless, previous studies did not focus on medical interns but on
healthcare workers in general.

Medical residency is stressful even in “plague-free” times [33-35],
and a previous meta-analysis found that 20-40% of residents reported
anxiety and depressive symptoms [36]. Furthermore, these symptoms
were found to be associated with worse social skills, possibly limiting the
ability of affected doctors to provide empathic patient care [37-39]. The
fact that these symptoms were even more prevalent in the current study
among the physicians at their earliest career stage, i.e., interns, and
considering that internship is considered less demanding in terms of
workload than residency, is notable.

In the current study, interns with high depression and/or anxiety
symptoms were slightly, yet significantly younger than interns who re-
ported fewer symptoms, possibly reflecting a protective role of age (and
maturity). Interns in the high depression/anxiety group were more
prone to report a need for mental health treatment, emphasizing the
crucial and urgent need to facilitate mental health treatment for physi-
cians, a population that tends to avoid mental care due to the stigma and
fear of harming their medical career [40]. A significant proportion of
doctors from the whole sample (10.4%) reported a need to use sub-
stances (cannabis and/or alcohol) as self-medication to get through the
hardships of working in COVID-19 wards, with no significant difference
between the high and low depression/anxiety groups. This too is a dis-
tressing finding. The survey was anonymous, yet the real number of
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substance users is probably higher than reported [41,42]. Possibly,
many of these physicians felt a need to use cannabis or alcohol as self-
medication to face their stressful tasks.

Interns who reacted with high depression/anxiety reported signifi-
cantly more post-traumatic symptoms, and this was evident in all PTSD
clusters (intrusion, avoidance, negative alterations in cognition and
mood, arousal, and reactivity). Moreover, having both high anxiety and
high depression was associated with more a higher PTSD measure score,
compared with having either anxiety or depression, but not both. In a
recent systematic review of PTSD symptoms among healthcare workers
during the COVID-19 pandemic, low work experience, heavy workload
and lack of training, all factors which characterize medical interns
[43,44], were found to be predictors of PTSD symptoms as a psycho-
logical sequela [45]. This strengthens the need, also reflected in the
current findings, for special interventions aimed at protecting these in-
terns from harmful consequences of their work.

The high depression/anxiety group reported significantly more
burnout symptoms in two domains - depersonalization and emotional
exhaustion. Moreover, having both high anxiety and high depression
was associated with a higher depersonalization and emotional exhaus-
tion score. These findings are not surprising as exhaustion, a key
component of burnout, is a symptom of depression as well, and there is
debate about how separate these conditions are [46]. Nevertheless,
these are noteworthy findings especially when appearing in such an
early phase of these physicians’ careers. Increased burnout rates among
physicians are a well-known finding [47-49], and have already been
described as “simmering for years” and coming to a “boil” even before
the pandemic, with an estimated economical cost of billions in the
United States alone [50]. Since the outbreak of the pandemic, increased
burnout symptoms have been reported in all healthcare workers, but
especially in frontline physicians, such as intensive care physicians [51].
Interns and resident physicians may be particularly vulnerable, the
latter already shown to suffer from increased burnout during the
pandemic [5,10,11].

The current study is unique in several aspects. We focused on med-
ical interns whose first encounter with actual medical work was at the
height of the COVID-19 pandemic and thus the formation of their pro-
fessional identity was significantly affected by special circumstances. In
Israel, internship is not a part of residency but an earlier training stage in
which the intern rotates between wards.It is expected that by the end of
the internship year, the interns will reach a decision regarding their
desired medical residency and find a suitable position — adding stress to
an already stressful situation. Accordingly, previous studies did point to
an increase in depressive symptoms during the internship year [52]. Yet,
this effect may be enhanced if the internship program is unexpectedly
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changed, as was the case in 65% of the interns in the current sample, and
indeed >30% of them indicated that these changes affected their mental
state to at least a moderate degree.

As opposed to many on-line survey studies which reflect participa-
tion bias, in the current study we made a special effort to reach every
intern who worked during the COVID-19 pandemic in the Tel-Aviv
Sourasky medical center, and indeed were able to recruit most of
them (~75%). This may contribute to minimize participation bias and
hence to strengthen the external validity of the findings.

The current study, however, has several limitations. First, we did not
compare interns from the COVID-19 pandemic with interns who worked
before the pandemic erupted. Such a comparison would have helped
examine the unique contribution of the pandemic, above and beyond
standard mental effects associated with medical internship and may be
the focus of future studies. While we did collect and report data on past
psychotropic use and past psychotherapy use, one could hypothesize an
impact of prior military service, if present, particularly combat expo-
sure. In addition, we acknowledge the fact that the interns were not
asked to report their immediate status but rather recall the worst time
during the 1st COVID year. Nevertheless, the survey was completed in
proximity to the end of this year and thus we think the findings are
reliable. The current study design also cannot prove a temporal rela-
tionship between mental-health measures; for example, we cannot
conclude that anxiety and/or depression preceded post-traumatic
symptoms. Nevertheless, given the fact that post-traumatic symptoms
usually develop after the traumatic event (in this case, working in
COVID-19 wards), there is at least some support for such a hypothesis. A
recent study comparing mental health physiological parameters among
physicians treating COVID-19 patients compared with non-COVID-19
patients concluded that early mental health intervention may prevent
anxiety and depression symptoms to evolve into post-traumatic symp-
toms in susceptible physicians [53]. Lastly, as the sample included only
Israeli physicians, the findings may not be generalizable to other
countries, although health care systems worldwide have faced common
challenges amid the COVID pandemic.

In summary, the results highlight an urgent problem: early-career
physicians are sent to demanding wards, where an alarming number
of them become anxious, depressed, post-traumatic and burnt out during
their first year of clinical work. Healthcare systems worldwide share an
essential common interest — to preserve and protect this future genera-
tion of doctors and help them thrive amid the hardships they encounter.
Thus, it is crucial that health organizations implement active in-
terventions to protect these doctors, so that they can safely embark on
their medical careers with professional support that may help prevent
mental health problems and enhance their ability to provide profes-
sional and compassionate care.
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