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Abstract
Background: This study aimed to evaluate the effect of COVID-19 pandemic on physical well-being and mental health of ICU

healthcare workers (HCWs).

Methods: A total of 51 ICU HCWs working at a tertiary care hospital were included in this cross-sectional study conducted

before (January 2019-January 2020) and during (January 2021-April 2021) COVID-19 pandemic. Data on sociodemographic

and work-related characteristics, COVID 19 history and current mental health issues via Hospital Anxiety-Depression Scale

(HADS), Pittsburgh Sleep Quality Index (PSQI), Eating Attitudes Test (EAT-40), Suicidal Ideation Scale (SIS) and Maslach

Burnout Inventory (MBI) were recorded.

Results: Overall, 62.7% of participants were nurses, heavy workload (working ≥200 h/month) was reported by 76.5% of par-

ticipants and previous history of COVID-19 was confirmed by 62.7%. Current mental health issues involved poor sleep quality

in majority (96.1%) of participants, anxiety (51.0%), depression (51.0%) in at least half of them and a moderate degree of emo-

tional exhaustion Heavy workload was associated with more remarkable decrease in sleep duration (median change: −0.5 vs.

−1.0 h/day, P= .020), Vit B12 (median change: 60[−48-293] vs. −65[−371-262] pg/mL, P< .001) and Vit D (median change:

−1.6[−13.1-20] vs. −9.7[−39.7-21.8] ng/mL, P= .004) during pandemic, while working hours per month were also significantly

higher in those with versus without anxiety (264[150-390] vs. 240[150-264] h, P= .003) and with versus without depression

(264[150-390] vs. 240[150-264] h, P= .037).

Conclusion: Our findings indicate high prevalence of mental health issues including anxiety and depression as well as poor sleep

quality and emotional burnout among ICU HCWs, particularly those with heavy workload.
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Introduction
Growing evidence indicate that healthcare workers (HCWs),
particularly the frontline HCWs providing direct assistance to
infected patients, have been exposed to myriad of psychological
stressors while working during the coronavirus disease-2019
(COVID-19) pandemic globally.1–3

In this regard, ICU staff is considered to be at higher risk of
developing mental health difficulties (ie anxiety, depression,
insomnia, psychological distress and posttraumatic stress symp-
toms) due to challenging working conditions along with the
fears of contracting the virus and endangering their loved
ones, reports of deaths among colleagues and loss of patient
lives despite their best efforts.4–8

The psychological side of the pandemic and the factors
related to mental health in the workplace have become less
extensively studied than its medical or economic implications,

despite their potential to have a significant long-term impact
on people’s mental health and psychological impact on the
whole population.9,10

Given that ICU HCWs are considered to be at high risk for
burnout and mental health issues event in pre-COVID practice
environment,7,10 the screening for mental health issues among
ICU HCWs during pandemic is considered an immediate
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priority to implement tailored interventions in this vulnerable
population.7,8,10

This study was designed, at a later phase of the COVID-19
pandemic (January-April 2021), to evaluate physical well-being
and current mental health status (anxiety, depression, sleep dis-
order, eating disorder, burnout, suicidal ideation) among ICU
HCWs in relation to COVID-19 positivity and sociodemo-
graphic, laboratory and work-related factors.

Methods
Study Population
A total of 51 ICU HCWs (mean± SD age 32.8± 8.3 years,
82.4% were females) working at a tertiary care hospital were
included in this cross-sectional study conducted before
(January 2019-January 2020) and during (January 2021-April
2021) COVID-19 pandemic in Turkey. Being a HCW
employed in the ICU and having available data for the related
study variables on both time periods of the study were the inclu-
sion criteria.

Written informed consent was obtained from each subject
following a detailed explanation of the objectives and protocol
of the study which was conducted in accordance with the ethical
principles stated in the “Declaration of Helsinki” and approved
by the institutional ethics committee.

Assessments
Data on patient demographics (age, gender), occupation,
marital status, educational status, and years in practice,
working hours per month, COVID 19 history and current
mental health issues via Hospital Anxiety-Depression Scale
(HADS), Pittsburgh Sleep Quality Index (PSQI), Eating
Attitudes Test (EAT-40), Suicidal Ideation Scale (SIS) and
Maslach Burnout Inventory (MBI) were recorded. Data on
smoking, alcohol consumption and sleep duration and labora-
tory parameters including white blood cell (WBC) (×109/L),
neutrophil (cells/mm3), lymphocyte (cells/μL) and platelet
(cells/mm3) counts, hemoglobin (g/dL), ferritin (ng/mL),
vitamin B12 (pg/mL), vitamin D (ng/mL) and thyroid stimulat-
ing hormone (TSH) (mIU/L) levels were evaluated before
versus during the COVID-19 pandemic. Sociodemographic
and laboratory variables were also evaluated according to pre-
vious COVID-19 history (infected vs. non-infected), working
hours (heavy workload [≥200 h/month] vs. <200 h/month)
and current mental health status.

Hospital Anxiety-Depression Scale (HADS)
The HADS, developed by Zigmond and Snaith11 is a fourteen
item [seven relate to anxiety (HADS-A) and seven relate to
depression (HADS-D)] scale used to screen anxiety and depres-
sion in medical outpatient settings.11 Each item on the question-
naire is scored from 0 to 3 leading overall score to range
between 0 and 21 for either anxiety or depression as categorized

into normal (scores 0-7), borderline abnormal (scores 8-10) and
abnormal (scores 11-21) status.11 HADS was adapted to
Turkish by Aydemir12 with cut-off points of 10 and 7 defined
for HADS-A and HADS-D subscales, respectively.

Suicidal Ideation Scale (SIS)
The SIS, developed by Levine et al. in 1989, is a 17-item self-
report measure that assesses the risk of suicide.13 Total score
varies from 0 to 17 with higher total scores representing
greater suicidal risk. The validity and reliability of the
Turkish scale was established by Dilbaz et al.14

Maslach Burnout Inventory (MBI)
MBI is a 22-item self-report measure developed by Maslach in
198115 to assess the level of burnout, based on three component
scales including emotional exhaustion (9 items), depersonaliza-
tion (5 items) and personal achievement (8 items). Each item is
scored via 1 to 5 Likert scale and each scale measures its own
unique dimension of burnout based on item scoring that range
from a lowest (score 1) to highest (score 5) levels. Higher
scores on emotional exhaustion and depersonalization,
whereas lower scores on personal achievement indicate a
higher level of burnout.15 The validity and reliability of the
Turkish scale was established by Ergin et al. in 1993.16

Eating Attitudes Test (EAT-40)
EAT-40 was developed by Garner and Garfinkel in 197917 to
assess eating attitudes indicating risk of eating disorder with
the scores higher than the cut-off (≥30) indicating an eating dis-
order. The validity and reliability of the Turkish scale was
established by Savasir and Erol in 1989.18

Pittsburgh Sleep Quality Index (PSQI)
The PSQI was developed by Buysse et al.19 as a self-rated ques-
tionnaire which assesses several dimensions of sleep quality
over a one-month time period. The scale consists of 18 items,
that yield seven component scores including subjective sleep
quality, sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbances, use of sleep medications and daytime dys-
function. Each component is scored between 0 and 3 and the
sum of the component scores yields a global score (range
0-21) that reflects the composite severity of sleep disturbance.
A total score under 5 indicates “good sleep quality”, while a
score above 5 shows “poor sleep quality”. Turkish validation
of PSQI was performed by Agargun et al.20

Statistical Analysis
Statistical analysis was made using MedCalc® Statistical
Software version 19.7.2 (MedCalc Software Ltd, Ostend,
Belgium; https://www.medcalc.org; 2021). Chi square test,
Yates Continuity Correction and Fisher Exact test were used

Duru 1207

https://www.medcalc.org
https://www.medcalc.org


for analysis of categorical data. Mann-Whitney U test were used
for analysis of the parametric variables and change over time
was evaluated by Wilcoxon Signed Rank test. Correlation anal-
ysis was performed with Spearman Rho correlation test. Data
were expressed as “mean± standard deviation (SD), median
(min-max) and percent (%) where appropriate. P< .05 was con-
sidered statistically significant.

Results
Sociodemographic Characteristics and Mental Health
Issues
Overall, 62.7% of participants were nurses, 58.8% were married
and 66.7% were university graduates. Heavy workload
(working ≥200 h/month) was reported by 76.5% of participants
and previous history of COVID-19 was confirmed by 62.7%
(Table 1).

Current mental health issues involved poor sleep quality in
majority (96.1%) of participants, anxiety (51.0%), depression
(51.0%) in at least half of them and a moderate degree of
burnout in terms of emotional exhaustion (median score: 20),
while eating disorder was evident in 19.6% of participants
and SIS scores indicate absence of suicidal ideation (Table 1).

Cigarette and Alcohol Consumption, Sleep Duration and
Laboratory Parameters Before and During Pandemic
When compared to pre-pandemic period, participants reported
significant increase in daily cigarette consumption (mean 0.4
vs. 0.7 packs/day, P= .012) during COVID-19 pandemic,
while a significant decrease was noted in sleep duration
(median 8.1 vs. 7.0 h, P< .001), WBC counts (10.1± 12.2 vs
7.8± 2.1× 109/L, P= .026), Vit B12 (300.7± 87.7 vs. 268.7
± 112.7 pg/mL, P= .031) and Vit D (22.4± 10.2 vs. 16±
7.7 ng/mL, P= .001) levels during the pandemic (Table 2).

Sociodemographic and Laboratory Variables According to
COVID-19 History and Heavy Workload
Apart from higher percentage of married versus single individ-
uals (84.2 vs. 15.8%, P= .019) in the absence versus presence
of previous COVID-19 infection, no significant difference was
noted between participants with versus without previous
COVID-19 infection in terms of study parameters (Table 3).

Heavy workload (working ≥200 h/month) as compared with
working less than 200 h/month was associated with greater
increase in smoking (mean change: −0.3 vs. 0.4 packs/day,
P= .001), and more remarkable decrease in sleep duration
(median change: −0.5 vs. −1.0 h/day, P= .020), Vit B12
(median change: 60[−48-293] vs. −65[−371-262] pg/mL,
P< .001) and Vit D (median change: −1.6[−13.1-20] vs.
−9.7[−39.7-21.8] ng/mL, P= .004) during pandemic (Table 4).

Sociodemographic and Laboratory Variables According to
Current Psychiatric status
No significant difference was noted in age, gender, marital
status and years in practice according to presence of anxiety,
depression of eating disorder (Table 5).

Working hours per month were significantly higher in those
with anxiety (median [min-max] 264[150-390] vs. 240[150-264]
h, P= .003) and depression (median [min-max] 264[150-390]
vs. 240[150-264] h, P= .037) compared to those without
anxiety and depression, respectively (Table 5).

Change in platelet levels were negatively correlated with
PSQI scores (r=−0.292, P= .037) and change in Vit D

Table 1. Sociodemographic Characteristics and Mental Health Issues.

Age (year), mean± SD (min-max) 32.8± 8.3

(20-50)

Gender, n(%)

Female 42(82.4)

Male 9(17.6)

Job title, n(%)

Physician 8(15.7)

Nurse 32(62.7)

Non-medical staff 7(13.8)

Nursing assistant 4(7.8)

Marital status, n(%)

Single 20(41.2)

Married 31(58.8)

Educational status, n(%)

Primary school 2(3.9)

High school 15(29.4)

University 34(66.7)

Years in practice, median (min-max) 6(1-25)

Working hours per

month

median (min-max) 240(150-390)

≥200 h/month, n(%) 39(76.5)

<200 h/month, n(%) 12(23.5)

COVID 19 history, n(%)

Not infected 19(37.3)

Infected 32(62.7)

Current mental health issues, n(%)

HADS-A Total score 11(2-19)

Anxiety absent (<11) 25(49.0)

Anxiety present (>11) 26(51.0)

HADS-D Total score 8(2-18)

Depression absent (<8) 25(49)

Depression present

(>8)

26(51.0)

PSQI Total score 10(2-18)

Good sleep quality 2(3.9)

Poor sleep quality (≥5) 49(96.1)

EAT-40 Total score 16(3-41)

Eating disorder absent 41(80.4)

Eating disorder present 10(19.6)

MBI, median(min-max) Emotional exhaustion 20(4-30)

Depersonalization 8(0-15)

Personal achievement 21(3-32)

SIS, median(min-max) 0(0-9)

Abbreviations: HADS, hospital anxiety-depression scale (HADS); PSQI,

pittsburgh sleep quality index; EAT-40, eating attitudes test; SIS, suicidal ideation

scale (SIS); MBI, Maslach burnout inventory.
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levels were positively correlated with SIS scores (r= 0.381,
P= .006) (Table 6).

Discussion
Representing the period of COVID-19 pandemic from January
to April 2021, our findings revealed the presence of poor sleep

quality, anxiety, depression and emotional exhaustion in a con-
siderable portion of ICU HCWs. In addition, when compared to
pre-pandemic values, a decrease in sleep duration, WBC
counts, Vit B12 and Vit D levels along with an increase in
daily cigarette consumption were noted in ICU HCWs, particu-
larly in those with heavy workload (working ≥200 h/month).
Overall, 62.7% of participant had been infected with

Table 2. Cigarette and Alcohol Consumption, Sleep Duration and Laboratory Parameters Before Versus During COVID Pandemic.

Before pandemic During pandemic P value

Cigarette smoking (packs /day) mean± SD 0.4± 0.5 0.7± 0.8 .012a

median (min-max) 0(0-1) 0(0-2)

Alcohol consumption (per week), median (min-max) 0(0-2) 0(0-2) .564a

Sleep duration, median (min-max) 8.1(7-12) 7(5-12) <.001a

Laboratory parameters, mean± SD

Hemoglobin (g/dL) 13.2± 1.3 13.3± 1.1 .691b

WBC (×109/L) 10.1± 12.2 7.8± 2.1 .026a

Neutrophil (cells/mm3) 4.8± 1.6 4.4± 1.5 .185a

Lymphocyte (cells/μL) 2.4± 0.7 2.5± 0.8 .651b

Platelet cells/mm3 260± 69.1 256.6± 55.1 .269a

Ferritin (ng/mL) 48.4± 42.3 53.3± 56.9 .656a

Vit B12 (pg/mL) 300.7± 87.7 268.7± 112.7 .031a

Vit D (ng/mL) 22.4± 10.2 16± 7.7 .001a

TSH (mIU/L) 1.9± 0.8 1.7± 1.1 .066a

Abbreviations: WBC, white blood cell; Vit, vitamin; TSH, thyroid stimulating hormone.
aWilcoxon Signed Rank test, bPaired t test.

Table 3. Sociodemographic and Laboratory Variables According to COVID-19 History.

COVID-19 history

Not infected (n= 19) Infected (n= 32) P valuea

Age (year), median (min-max) 33(20-46) 29.5(21-50) .899

Gender, n(%)

Female 13(68.4) 29(90.6) .062b

Male 6(31.6) 3(9.4)

Marital status n(%)

Single 3(15.8) 17 (53.1) .019c

Married 6(84.2) 15 (46.9)

Years in practice,

median (min-max) 7(1-21) 5.5(1-25) .984

Monthly working (h) Total, median (min-max) 230(150-390) 240(150-264) .266

Heavy workload (>200 h), n(%) 12(30.8) 27(69.2) .101

<200 h, n(%) 7(58.3) 5(41.7)

Change in cigarette smoking (packs/day), mean± SD, median

(min-max)

0(−1-1) 0(−1-2) .746

Change in alcohol consumption per week, median (min-max) 0(−2-1) 0(−1-1) .906

Change in sleep duration per day, median (min-max) −2(−3-0) −1(−3-0) .752

Change in lab parameters, median(min-max)

Hemoglobin (g/dL) 0.1(−2-2.6) −0.2(−2-4.1) .254

WBC (×109/L) −0.2(−4.9-5.6) −0.5(−88.3-2.1) .726

Neutrophil (cells/mm3) −0.1(−4.9-5.4) −0.2(−4.8-3.5) .915

Lymphocyte (cells/μL) 0.7(−1.7-1.4) −1(−1.2-1.4) .380

Platelet cells/mm3 -2(-85-120) −13(−136-197) .212

Ferritin (ng/mL) −2.4(−47-50.1) −1.2(−166.1-288.4) .899

Vit B12 (pg/mL) −25(−186-262) −56.5(−371-293) .198

Vit D (ng/mL) −.1(−28.2-21.8) −8.6(−39.7-18.5) .350

TSH (mIU/L) 0(−2.2-2.9) −0.2(−2.2-2.6) .396

Abbreviations: WBC, white blood cell; Vit, vitamin; TSH, thyroid stimulating hormone.
aMann-Whitney U test, bFisher Exact test, cYates Continuity Correction.
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COVID-19 and no significant difference was noted between
those with versus without history of COVID-19 positivity in
terms of demographics, years in practice, monthly working
hours or changes in sleep duration, smoking or laboratory
parameters during the pandemic.

In a meta-analysis of 66 studies with 221 970 participants
regarding the prevalence of mental health problems during
the COVID-19 pandemic in different populations, the overall
pooled prevalence of depression, anxiety, distress, and insom-
nia was reported to be 31.4%, 31.9%, 41.1% and 37.9%,

Table 4. Cigarette and Alcohol Consumption, Sleep Duration and Laboratory Variables According to Heavy Workload.

Heavy workload during pandemic

No (n= 12) Yes (n= 39) P value

Change in cigarette smoking (packs/day), mean± SD, median (min-max) −0.3± 0.7, 0(−1-1) 0.4± 0.6, 0(−1-2) .001
Change in alcohol consumption per week, median (min-max) 0(0-1) 0(−2-1) .841

Change in sleep duration per day, median (min-max) −0.5(−2-0) −1.0(−3-0) .020
Change in lab parameters, median(min-max)

Hemoglobin (g/dL) 0.8(−0.9-2) −0.2(−3-4.1) .035
WBC (×109/L) −0.2(−4.3-1.3) −0.4(−88.3-5.6) .919

Neutrophil (cells/mm3) −0.2(−4.9-1.8) −0.1(−4.9-5.4) .617

Lymphocyte (cells/μL) 0.3(−0.6-1.4) −01(−1.7-1.4) .142

Platelet cells/mm3 6(−25-120) −13(−136-197) .110

Ferritin (ng/mL) 2.4(−26-89.2) −2.4(−166.1-288.4) .665

Vit B12 (pg/mL) 60(−48-293) −65(−371-262) <.001
Vit D (ng/mL) −1.6(−13.1-20) −9.7(−39.7-21.8) .004
TSH (mIU/L) −0.6(−2.2-0.4) −0.1(−2-2.9) .142

Abbreviations: WBC, white blood cell; Vit, vitamin; TSH, thyroid stimulating hormone.

Mann-Whitney U test.

Table 5. Sociodemographic Variables According to Current Mental Health Status.

Current mental status

Anxiety (HADS-A) Depression (HADS-D) Eating disorder (EAT-40)

No Yes Pa No Yes P No Yes Pa

Age (year), median

(min-max)

33(20-48) 31(21-50) .671 33(20-48) 31(21-50) .671 33(20-50) 25.5(21-44) .117

Gender, n(%)

Female 22(80) 20(76.9) .465b 21(84) 21(80.8) 1.00b 33(80.5) 9(90) .667b

Male 3(12) 6(23.1) 4(16) 5(19.2) 8(19.5) 1(10)

Marital status n(%)

Single 9(36) 11(42.3) .862c 9(36) 11(42.3) .862b 16(39) 4(40) 1.00b

Married 16(64) 15(57.7) 16(64) 15(57.7) 25(61) 6(60)

Years in practice,

median (min-max)

8(1-25) 4.5(1-21) .214 8(1-25) 4.5(1-21) .297 7(1-25) 3.5(1-21) .201

Working hours per

month, median

(min-max)

240(150-264) 264(150-390) .003 240(150-264) 264(150-390) .037 240(150-264) 264(150-390) .263

Change in cigarette

smoking (packs/

day), mean± SD,

median (min-max)

-0.04± 0.6,

0(−1-1)
0.5±

0.6,1(−1-2)
.003 0(−1-2) 0(−1-1) .146 0.1± 0.7,

0(−1-2)
0.02± 0.5,

0(−2-1)
.013

Change in alcohol

consumption per

week, median

(min-max)

1(−1-2) 0(−2-1) .723 0(−1-1) 0(−2-1) .680 1(0-1) 0(0-1) .748

Change in sleep

duration per day,

median (min-max)

−1(−3-0) −1(−3-0) .708 −1(−3-0) −1(−3-0) .643 −1(−3-0) −1(−3-0) .862

Abbreviations: HADS, hospital anxiety-depression scale; EAT-40, eating attitudes test.
aMann Whitney u test, bFisher Exact test, cYates Continuity Correction.
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respectively.21 The authors also noted the higher risk of depres-
sion and anxiety in noninfectious chronic disease patients, quar-
antined persons, and COVID-19 patients, lower risk of distress
in general population and non-medical staff and higher preva-
lence of insomnia in physicians, nurses, and non-medical staff
than other populations.21

Our findings related to presence of anxiety or depression in
half of ICU HCWs and poor sleep quality in as high as 96.1%
are in line with data from other studies indicated that physicians
and nurses as front-line medical personnel experienced signifi-
cant mental health problems in association with COVID-19,
particularly the sleep disturbances4,21–23 with eventual develop-
ment of depression, anxiety, and work-related problems.23,24

At the very beginning of COVID-19 pandemic, in a study by
Lai et al. among 1257 HCWs in China, depression, anxiety,
insomnia and distress were reported in 50.4%, 44.6%, 34.0%
and 75.0% of HCWs, respectively.3 In a systematic review and
meta-analysis of later studies (n= 13) in China among a total
of 33 062 HCWs, the pooled prevalence of anxiety, depression
and insomnia was concluded to be 23.2%, 22.8% and 38.9%,
respectively, along with higher rates of affective symptoms in
female versus male HCWs and in nurses versus medical staff.8

In a past study by Greenberg et al on the rates of probable
mental health disorder in ICU HCWs (n= 709, 41% doctors,
49% nurses) in nine English hospitals during June and July
2020, substantial rates of probable mental health disorders
was reported in 45% of participants (particularly among
nurses), including severe depression (6%), PTSD (40%),
thoughts of self-harm (13%), severe anxiety (11%) or
problem drinking (7%).4

Notably, in a past study by Sahin et al on the prevalence of
depression, anxiety, distress, and insomnia and related factors
in 939 HCWs (61.8% physicians, 60.6% frontline HCWs)
during April to May 2020 in Turkey, authors reported the prev-
alence of depression, anxiety, insomnia, and distress symptoms
among the HCWs in the study were 77.6%, 60.2%, 50.4%, and
76.4%, respectively.6 The authors also emphasized that HCWs
serving in Turkey during the COVID-19 pandemic experienced
high levels of depression, anxiety, insomnia, and distress symp-
toms6 with rates being higher than those reported by similar
studies conducted in other countries.3,25,26 In addition, they
also reported that female gender, being a nurse, working on
the front line, history of psychiatric illness, and being tested
for COVID-19 were identified as risk factors for increased like-
lihood of mental health problems among HCWs.6

In a past study among 1139 HCWs conducted by Alshekaili
et al. in April 2020 in Oman, the rates for depression, anxiety,
stress and insomnia were 32.3%, 34.1%, 23.8% and 18.5%,
respectively, while HCWs in the frontline group were reported
to be 1.5 times more likely to report anxiety (OR=1.557),
stress (OR= 1.506) and insomnia (OR=1.586) as compared
with those in the non-frontline group.9 The authors suggest that
frontline and non-frontline HCWs are disproportionally affected
and thus mental healthcare should first be directed to frontline
HCWs.15 Other studies also reported more severe depression,
higher rate of anxiety and distress symptoms, poor sleep quality
and higher burnout among nurses, females, and front-line
HCWs including emergency, ICU and isolation wards.3,8,22,27

Accordingly, the high rates for anxiety and depression and
poor sleep quality reported by ICU HCWs in the current study,

Table 6. Correlation Between Change in Laboratory Parameters and Mental Health Scale Scores.

HADS-A HADS-D EAT-40 PSQI SIS

MBI

Laboratory

parameters Emotional exhaustion Depersonalization Personal achievement

Hemoglobin .011

P <.001 .121 .057 .14 .011 .007 .002 .937

WBC r 0.125 0.108 −0.22 −0.021 0.057 0.015 0.098 0.036

P .385 .455 .125 .886 .694 .917 .498 .804

Neutrophil r 0.088 0.200 −0.02 0.027 0.246 0.180 −0.044 0.167

P .541 .159 .889 .85 .082 .206 .761 .241

Lymphocyte r −0.137 −0.153 −0.134 −0.143 −0.092 −0.252 −0.002 0.013

P .337 .285 .350 .317 .522 .074 .990 .929

Platelet r 0.056 0.107 0.096 −0.292 −0.221 −0.075 −0.001 −0.066
P .699 .456 .505 .037 .12 .599 .994 .644

Ferritin r −0.211 −0.182 −0.001 0.194 −0.228 −0.133 −0.125 0.097

P .137 .201 .993 .172 .107 .352 .383 .497

Vit B12 r −0.23 −0.169 −0.115 0.180 −0.242 −0.058 −0.184 0.191

P .104 .235 .422 .206 .088 .685 .195 .179

Vit D r −0.161 −0.056 0.001 0.114 0.381 0.049 −0.091 0.074

P .258 .698 .995 .425 .006 .734 .524 .605

TSH r 0.250 0.023 0.095 0.001 −0.094 −0.159 0.101 0.075

P .077 .873 .506 .993 .514 .265 .480 .603

Abbreviations: HADS, hospital anxiety-depression scale; PSQI, pittsburgh sleep quality index; EAT-40, eating attitudes test; SIS, suicidal ideation scale (SIS); MBI,

Maslach burnout inventory; WBC, white blood cell; Vit, vitamin; TSH, thyroid stimulating hormone.

Spearman correlation analysis, r: correlation coefficient.
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despite being conducted at a later phase (January to April 2021) of
pandemic, seem to be related to the fact that the current study was
composed entirely of ICU HCWs, while females and nurses com-
prised the majority of our study population, and 62.7% of partic-
ipants had history of COVID-19 positivity.

Although no significant differences were noted in mental
health status or history of COVID-19 positivity according to
gender or occupational subgroups in the current study, the
maintenance of high rates for mental health issues among
ICU HCWs during a later phase of pandemic seems to empha-
size lack of sufficient provision of psychological support.
Notably, data from 245 HCWs in Turkey in 2021 revealed
the prevalence of depression, anxiety, and stress symptoms
among the HCWs to be 12.7%, 9.40%, and 6.1% and authors
considered the low rates to be associated with the fact that the
psychological support units were activated at the very begin-
ning of the pandemic in their hospital.5

The increased likelihood of experiencing mental health dif-
ficulties (ie anxiety, depression, insomnia) by ICU nurses
than doctors or other ICU staff has been suggested to be asso-
ciated with the fact that nurses are mostly female and thus to
probably reflect the already established gender gap for
anxious and depressive symptoms.4,8,28 However, besides
being vulnerable to mental ill-health by virtue of demographic
risk factors, nursing profession itself is also considered likely to
be associated with increased risk of suffering poor mental
health and burnout during pandemic, given a greater risk of
exposure to COVID-19 patients due to closer contact with
risky patients, providing direct care to patients along with
nurses’ workloads and night shifts.4,6,8,29,30 Likewise, in a
past study by Barrett et al authors reported that HCWs have a
significantly higher risk of SARS-CoV-2 infection than the
general population, with most of the infected healthcare
workers being nurses.31 In a systematic review and meta-
analysis of 97 studies, the estimated prevalence of
SARS-CoV-2 infection from HCWs’ samples, using reverse
transcription-polymerase chain reaction and the presence of
antibodies, was 11% and 7%, respectively, while the most fre-
quently affected personnel were nurses (48%).32

In a past study with 85 ICU nurses during COVID 19 pan-
demic, the main psychological problems were reported to be
the decreased appetite or indigestion (59%), fatigue (55%), dif-
ficulty sleeping (45%), nervousness (28%), frequent crying
(26%), and even suicidal thoughts (2%).33 The authors also
considered the likelihood of decline in immunity and increased
risk of COVID-19 infection when these problems are not solved
effectively.33

This seems notable given that in addition to high rates of
mental health issues, previous history for COVID 19 positivity
was evident in as much as 62.7% of our study population.
Notably, high rates of infection among HCWs and reports of
deaths among colleagues itself is considered to have an
adverse mental impact on HCWs as associated with a high
level of perceived stress, PTSD, depression, and insomnia symp-
toms.6,26 Moreover, experiencing stigma towards COVID-19
positivity in the workplace has also been considered to increase

the risk of psychopathology, particularly among HCWs resulting
in an increased risk of burnout, psychological distress, emotional
exhaustion, anxiety and depressive symptoms.23

Given that heavy workload was associated with higher rate
of anxiety, depression, shortened sleep duration besides the
laboratory abnormalities and increased amount of daily
smoking, our findings support the significant impact of work
environment and work-related behaviors on mental health
and psychological well-being and the likelihood of adverse
effects of pandemic on work-life to modify the mental
health outcomes of HCWs.18 Similarly, the increased work-
load was reported to be an independent risk factor of anxiety
and depression among HCWs.34

In addition, heavy workload was associated with greater
reduction in Vit B12 and Vit D levels from pre-pandemic to
pandemic period in the current study, while a significant corre-
lation was noted between reduction in Vit D levels and
increased risk of suicidal ideation in our ICU HCWs. These
findings seem also notable given that low vitamin D levels
and low Vit B12 levels are considered among the potential
risk factors for more severe COVID-1935–38 and Vit D defi-
ciency was significantly associated with the risk of suicidal ide-
ation in healthy adults.39

Accordingly, support for HCWs in the ICU through immedi-
ate interventions such as provision of timely and appropriately
tailored mental health support, resilience training programs,
mindfulness and team-building exercises, limitation of shift
hours, reduction of working time and validation and evaluation
of the contribution of frontline healthcare personnel are essen-
tial to reduce perceived stress and to prevent the exhausted
physical or mental status, enabling better performance and well-
being of HCWs.7,8,23,27,34,40

Certain limitations to this study should be considered. First,
potential lack of generalizability is an important limitation due
to single-centre study design with relatively small sample size.
Second, mental health problems were evaluated by self-
reported psychometric instruments rather than through a psy-
chiatric interview. Third, lack of data on previous psychiatric
illness history or the type of psychiatric support received by
HCWs is another limitation of the study.

Conclusions
In conclusion, our findings indicate high prevalence of mental
health issues including anxiety and depression as well as poor
sleep quality and emotional burnout among ICU HCWs, partic-
ularly those with heavy workload. Our findings emphasize the
critical role of screening and monitoring for mental health
status among ICU HCWs and to provide timely adequate
support to enhance resilience and to prevent long-term
adverse impacts of current pandemic in mental well-being of
the ICU HCW population who are particularly vulnerable to
pandemic stress and thus to sustain a properly functioning
ICU staff with ability to deliver high-quality patient care
under pandemic conditions.
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