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ABSTRACT 

Objective: Healthcare workers are continuously exposed to challenging environments, making them liable for poor mental health. The COVID-19 
pandemic exacerbated this problem, however available data in Lebanon is scarce. We conducted this investigation to provide comprehensive evidence 
on the mental health of Lebanese healthcare workers. 

Methods: In this systematic review, we analyzed 3957 workers reported in 15 cross-sectional studies (10 during and five before the pandemic), 
identified after searching four databases. Examined mental health problems included depression, anxiety, stress, posttraumatic stress disorder 
(PTSD), and poor sleep quality. STATA software was used to pool the prevalence across studies. Subgroup analyses were performed based on the 
pandemic status, severity of mental health problems, and healthcare worker type. Gender and marital status were analyzed as potential risk factors. 
The methodological quality of all included studies was good as per the National Institute of Health risk of bias tool. 

Results: Anxiety, depression, stress, PTSD, insomnia, and poor sleep quality were reported in 50%, 52%, 50%, 35%, 45%, and 41% of the 
population, respectively. Most cases had mild anxiety (40%), mild depression (45%), but severe stress (27%). Depression and anxiety were highest 
among pharmacists (69% and 56%) and nurses (49% and 45%), respectively. Compared to the pre-pandemic period, depression (36% vs. 62%) and 
anxiety (30% vs. 56%) rates were higher during the pandemic, while stress levels were lower (62% vs. 45%). Both gender and marital status were 
insignificant predictors of depression, anxiety, stress, or PTSD. 

Conclusions: Depression, anxiety, posttraumatic stress, insomnia, and poor sleep quality are experienced by approximately one in every two Lebanese 
healthcare workers. The rate of depression and anxiety almost doubled during the pandemic with higher rates among pharmacists and nurses than 
physicians and residents. Both gender and marital status were deemed insignificant predictors of reported mental health problems. 

Keywords: COVID-19, Health Personnel, Lebanon, Mental Health

INTRODUCTION

Healthcare workers are continuously exposed to stressful 
events in the workplace, being obligated to deal with a 
wide variety of different challenging conditions, including 
long working hours, irregular rotations/shifts, intensified 
physical/emotional work, continuous exposure to deaths, 
and commonly experiencing workplace violence (Ramzi et al. 
2022). In turn, this resulted in a significant burden on their 
mental health (Greenberg 2020). Mental health problems 
among healthcare workers include anxiety, stress, depression, 
and suicidal behavior (Greenberg 2020).

The COVID-19 pandemic heightened the imposed burden 
on these workers with depression, anxiety, stress, and burnout 

rates reaching as high as 22.8% (3), 23.2% (3), 80.6% (4), 
and 52% (5), respectively. Furthermore, varying degrees of 
poor mental health have been observed based on healthcare 
worker type (physician, nurse, or allied health) (6), medical 
specialty (7, 8), and regions/countries (9).

That being said, no conclusive evidence has been provided 
regarding the mental health status of healthcare workers in 
Lebanon. Therefore, we conducted the current investigation 
to address three questions: (1) Which mental health problems 
have been experienced by Lebanese healthcare workers? (2) 
Does the prevalence of these outcomes change based on the 
pandemic status or the type of healthcare worker? And (3) 
What are the risk factors of these problems? 
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METHODS

Design and Population

This is a systematic review and meta-analytical study of 
prevalence conducted on cross-sectional studies investigating 
mental health issues among Lebanese healthcare workers. The 
conduct of this research is compliant with the PRISMA reporting 
guidelines. We used the PECOS (population, exposure, 
comparison, outcome, study design) framework to clearly 
highlight studies of interest. The studied population included 
all healthcare workers in Lebanon, including physicians, 
nurses, medical residents, medical/paramedical students, and 
others. The later group included clerks, administrative officers, 
technicians, phlebotomists, and pharmacists. Exposures and 
comparisons were disregarded. Outcomes included all reported 
mental health issues (mentioned below in detail). Only studies 
of cross-sectional design were considered.

Literature Sources and Search Query

Four electronic databases were searched on August 26, 2023, 
including PubMed, Scopus, Web of Science, and Google 
Scholar. In the latter, we examined the first 200 citations to 
ensure relevance to the studied topic, as per recent guidelines 
(Muka et al. 2020). No limitations were set on the original 
language of published manuscripts nor the date of its 
publication. However, we filtered studies based on their titles 
and abstracts using a set of relevant keywords and terms, 
adjusted per the search guidance provided by each database. 
The full search query used in each database is provided in 
Supplementary Table 1. Additionally, we performed a manual 
search strategy to supplement the original database search and 
to ensure the quality of the performed screening process. This 
step was done by reviewing the reference lists of included studies 
and by searching similar articles on PubMed using the “similar 
article” option (after completing the screening process).

Selection Criteria and Outcome Measures

Retrieved articles from searched databases were imported 
into EndNote Software for duplicate removal. The remaining 
citations were exported into an Excel sheet for article selection 
based on our pre-specified criteria. The inclusion criteria 
included (1) original research, (2) examining Lebanese 
healthcare workers, and (3) reporting mental health problems 
(prevalence). Meanwhile, studies were excluded if they (1) 
included non-healthcare workers, (2) were not conducted 
in Lebanon, (3) did not include mental health problems, 
(4) contained unextractable data (continuous data – no 
prevalence), or (5) included secondary analysis. 

The primary outcome of interest is the prevalence of mental 
health problems among Lebanese healthcare workers. 
Mental health issues included depression, anxiety, stress, 
posttraumatic stress disorder (PTSD), insomnia, and poor 

sleep quality. Subgroups were planned based on (1) the 
severity of the reported outcome, (2) the pandemic status 
(pre-pandemic or during the COVID-19 pandemic), and 
healthcare worker type (student, physician, resident, nurse, 
and others). Secondary outcomes included risk factors of 
these mental health issues, based on available data. Since 
these two factors are the most significant predictors of mental 
health in the literature, gender and marital status were the 
only predictors considered in our analysis.

Data Extraction and Quality Assessment

After a pilot extraction phase, the principal investigator 
formulated the extraction sheet using Microsoft Excel. 
The sheet was subdivided into three Tabs, the first of which 
contained the baseline characteristics of studies (authors’ names 
and year of publication, year of investigation, and pandemic 
status/wave), outcome measures (reported outcomes and 
measurement scales), and studied populations (age, gender, 
and type). The second Tab included outcome data (number of 
occurrences of each studied outcome). The final tab included 
secondary outcomes data (risk factors: gender and marital 
status). The methodological quality was investigated using the 
National Institute of Health (NIH) quality assessment tool for 
cross-sectional studies. This tool measures the quality based on 
three domains: selection, comparability, and outcome. Each of 
these domains has 2-3 questions, each of which is given a score 
of 0 or 1. The overall score is measured according to the overall 
score as reported in the literature (Abdelaal et al. 2023).

Data Synthesis

Data analysis was performed using STATA software (Version 
18). The pooled prevalence across studies was reported as the 
pooled effect size (ES) with its 95% confidence interval (CI). 
The random-effects model was used when heterogeneity was 
seen (defined as I2 statistic of >50% with a P-value <0.05). In 
the lack of heterogeneity, the fixed-effects model was selected. 
When heterogeneity was encountered, a sensitivity analysis was 
done to determine whether or not the pooled ES would change. 
Subgroup analyses were done based on pandemic status, severity 
of mental health problems, and type of healthcare worker. 
As for secondary outcomes (risk factors), the log odds ratio 
(logOR) was calculated using the Mantel-Haenszel method 
(in the absence of heterogeneity) and the restricted maximum 
likelihood method (in case of heterogeneity).  The assessment 
of publication bias was not feasible due to the lack of enough 
number of studies (less than 10 studies in each analysis).

RESULTS

Database Search and Screening Results

The selection process results are illustrated in Figure 1. A total 
of 1877 articles were identified from the database search, of 
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which 837 duplicates were removed through EndNote before 
the beginning of the screening process. The titles/abstracts of 
1040 were screened and only 96 articles passed to the full-
text screening phase. Seven articles could not be retrieved 
after contacting their corresponding authors. Articles non-
compliant with our criteria were removed: non-healthcare 
workers (17 studies), irrelevant outcome (42 outcomes), non-
Lebanese populations (nine studies), qualitative research (two 
studies), and reviews (four studies). Fifteen articles passed the 
screening stage and were analyzed (Al Hariri et al. 2022, Ayad 
et al. 2021, Bizri et al. 2022, Bou Sanayeh et al. 2022, El 
Khoury et al. 2021, Ibrahim et al. 2021, Nabhan et al. 2023, 
Naja et al. 2016, Safwan et al. 2023, Sakr et al. 2022, Sfeir et 
al. 2022, Talih et al. 2016, Talih et al. 2018, Titi et al. 2022, 
Zarzour et al. 2022). The manual search ensured the quality 
of the performed screening with no additional articles found.

The Characteristics of Included Studies and Studied 
Populations

Fifteen studies (3957 healthcare workers) were analyzed. 
Medical and paramedical students accounted for the 
majority of the population followed by residents (n=888), 
nurses (n=805), non-clarified (n=627), others (n=348), and 
physicians (n=212). Ten studies were conducted during the 
COVID-19 pandemic (Al Hariri et al. 2022, Ayad et al. 

2021, Bizri et al. 2022, Bou Sanayeh et al. 2022, El Khoury 
et al. 2021, Nabhan et al. 2023, Safwan et al. 2023, Sakr 
et al. 2022, Titi et al. 2022, Zarzour et al. 2022), nine of 
which were done in the first wave (Al Hariri et al. 2022, 
Ayad et al. 2021, Bizri et al. 2022, Bou Sanayeh et al. 
2022, El Khoury et al. 2021, Safwan et al. 2023, Sakr et 
al. 2022, Titi et al. 2022, Zarzour et al. 2022) and the 
remaining study was done during the third wave (Nabhan 
et al. 2023). Female healthcare workers were predominant, 
accounting for 61.33% of the population. Mental health 
problems included anxiety (10 studies, 2480 workers), 
depression (nine studies, 2061 workers), stress (four studies, 
999 workers), PTSD (three studies, 980 workers), poor 
sleep quality (two studies, 978 workers), and insomnia 
(two studies, 346 workers). The measurement scales used 
to measure these mental health problems are summarized 
in Table 1. The response rate ranged from as low as 12% 
(El Khoury et al. 2021) to as high as 100% (Bou Sanayeh 
et al. 2022, El Khoury et al. 2021, Ibrahim et al. 2021, 
Nabhan et al. 2023, Naja et al. 2016, Safwan et al. 2023). 
Importantly, all of analyzed outcomes were self-reported 
using measurement scales as described in Table 1. There were 
no studies of clinically diagnosed mental health problems. 
Thus, we could not perform a subgroup analysis based on 
the diagnostic method to determine the effect-modifying 
role of this factor of reported outcomes.

Figure 1. PRISMA diagram showing the results of the study selection process. *Included databases were PubMed, Scopus, and Web of Science; ** records excluded 
during the title/abstract screening phase; n: number of articles. 
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Methodological Quality of Included Studies

All of the included studies had overall good methodological 
quality as per the NIH tool (Table 2). The domains in which 
quality was a bit affected were participation rate, sample size 
justification, and confounder control.

Anxiety

Overall prevalence and severity

Nine studies reported anxiety rates among Lebanese 
healthcare workers. The meta-analysis revealed a prevalence 
rate of anxiety among healthcare workers of 50% (95% CI: 
33-66%, I2=99.01%, P=0.001). The leave-one-out sensitivity 

analysis revealed no drastic change in the reported prevalence 
after excluding each study separately (Supplementary Figure 
1). Mild anxiety (ES=40%; 95% CI: 17-64%) was the most 
prevalent form followed by moderate-to-severe anxiety 
(ES=27%; 95% CI: 14-41%). Meanwhile, 13% (95% CI: 
10-16) of cases had extremely severe anxiety (Figure 2).

Effect modifiers (COVID-19 pandemic status and 
healthcare worker type) and risk factors

The subgroup analysis based on the pandemic status showed 
that the rate of anxiety during the pandemic (ES=56%; 95% 
CI: 37-75%, I2=99.12%, P=0.001) was almost double that 
of the pre-pandemic period (ES=30%; 95% CI: 14-46%, 

Table 2. The Methodological Quality of Included Observational Studies Assessed by the National Institute of Health Tool

Author (YOP) Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Overall 
Rating

Al Hariri (2022) 
(Al Hariri et al. 2022)

Y Y N Y N Y Y Y Y Y Y Y Y Y Good

Ayad (2021)
(Ayad et al. 2021)

Y Y NR Y NR Y Y Y Y Y Y Y Y Y Good

Bizri (2022)
(Bizri et al. 2022)

Y Y N Y N Y Y Y Y Y Y Y Y N Good

Bou Sanayeh (2022)
(Bou Sanayeh et al. 2022)

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Good

El Khoury (2021) 
(El Khoury et al. 2021)

Y Y N Y N Y Y Y Y Y Y Y Y N Good

Ibrahim (2021) 
(Ibrahim et al. 2021)

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Good

Nabhan (2023) 
(Nabhan et al. 2023)

Y Y NR Y NR Y Y Y Y Y Y Y Y Y Good

Naja (2016) 
(Naja et al. 2016)

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Good

Safwan (2023)
(Safwan et al. 2023)

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Good

Sakr (2022) 
(Sakr et al. 2022)

Y Y NR Y NR Y Y Y Y Y Y Y Y Y Good

Sfeir (2022) 
(Sfeir et al. 2022)

Y Y NR Y NR Y Y Y Y Y Y Y Y Y Good

Talih (2018)
(Talih et al. 2018)

Y Y N Y N Y Y Y Y Y Y Y Y Y Good

Talih (2016) 
(Talih et al. 2016)

Y Y N Y N Y Y Y Y Y Y Y Y N Good

Titi (2022)
(Titi et al. 2022)

Y Y NR Y NR Y Y Y Y Y Y Y Y Y Good

Zarzour (2022) 
(Zarzour et al. 2022)

Y Y NR Y NR Y Y Y Y Y Y Y Y N Good

YOP: year of publication; Y: yes; N: no; NR: not reported; Y was given a score of 2, No was given a score of 1, and NA was given a score of 0. An overall score of 18 or above was 
graded as good and a score of 12-18 was graded as fair.
Q1: Was the research question or objective in this paper clearly stated?
Q2: Was the study population clearly specified and defined?
Q3: Was the participation rate of eligible persons at least 50%?
Q4: Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion criteria for being in the study 
prespecified and applied uniformly to all participants?
Q5: Was a sample size justification, power description, or variance and effect estimates provided?
Q6: For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured?
Q7: Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed?
Q8: For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome (e.g., categories of exposure, or exposure 
measured as continuous variable)?
Q9: Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
Q10: Was the exposure(s) assessed more than once over time?
Q11: Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
Q12: Were the outcome assessors blinded to the exposure status of participants?
Q13: Was loss to follow-up after baseline 20% or less?
Q14: Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and outcome(s)?
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Figure 2. Forest plot showing overall prevalence of anxiety among Lebanese 
healthcare workers stratified by severity. CI: confidence interval; REML: 
restricted maximum likelihood method.

Figure 3. Forest plot showing overall prevalence of anxiety among Lebanese 
healthcare workers stratified by pandemic status (during pandemic vs. before 
pandemic). CI: confidence interval; REML: restricted maximum likelihood 
method.

I2=90.37%, P=0.001) (Figure 3). Pharmacists had the highest 
rate of anxiety (ES=56%; 95% CI: 21-91) followed by nurses 
(ES=45%; 95% CI: 32-57), physicians (ES=31%; 95% CI: 
4-57), and residents (ES=28%; 95% CI: 0-59%), respectively 
(Supplementary Figure 2). Both gender (four studies, logOR= 
-0.14; 95% CI: -0.37: 0.09, I2=0%, P=0.74) and marital 
status (two studies, logOR= -0.20; 95% CI: -0.46: 0.07, 
I2=0%, P=0.34) were not significant predictors of anxiety 
among Lebanese healthcare workers (Table 2).

Depression

Overall prevalence and severity

Eight studies reported depression among Lebanese healthcare 
workers. The pooled meta-analysis revealed a prevalence of 
depression of 52% (95% CI: 33-71%, I2=99.19%, P=0.001). 

The leave-one-out sensitivity analysis showed no significant 
change in the reported estimate after excluding studies 
individually (Supplementary Figure 3). The majority of cases 
had the mild form (ES=45%; 95% CI: 17-73%) followed by 
moderate-to-severe depression (ES=31%; 95% CI: 23-38%). 
Extremely severe depression was reported in 12% of cases 
(95% CI: 9-15%) (Figure 4).

Effect modifiers (COVID-19 pandemic status and 
healthcare worker type) and risk factors

The rate of depression among Lebanese healthcare workers 
was higher during the pandemic (ES=62%; 95% CI: 35-88%, 
I2=99.40, P=0.001) as compared to the pre-pandemic period 
(ES=36%; 95% CI: 20-52%, I2=94.31%, P=0.001) (Figure 5). 
The rate of depression differed significantly among different 
healthcare workers (P=0.001, Supplementary Figure 4). 
Depression rate was highest among pharmacists (two studies, 
ES=69%; 95% CI: 42-96) and nurses (two studies, ES=49%; 
95% CI: 15-84) and lowest among medical residents (three 
studies, ES=44%; 95% CI: 12-77), respectively. Neither gender 
(six studies, logOR= -0.19; 95% CI: -0.39: 0.00, I2=43.09%, 
P=0.12) nor marital status (three studies, logOR= -0.13; 95% 
CI: -0.37: 0.11, I2=0%, P=0.55) were significant predictors of 
depression risk among Lebanese healthcare workers (Table 2).

Stress

Overall prevalence and severity

The pooled prevalence of three studies reporting stress among 
Lebanese healthcare workers showed a rate of 50% (95% CI: 
37: 63%, I2=85.39%, P=0.001). The leave-one-out sensitivity 



156
w

w
w

.tu
rk

ps
ik

iy
at

ri.
co

m

Diagram of Meta-Analyses Shown in Table 3
(renumbered)

 3. Stress
 Gender

 2. Depression

 Gender

1. Anxiety

 Gender

 4. PTSD

 Gender

Marital Status

Marital Status

Marital Status

Marital Status

Table 3. Risk Factors of Anxiety, Depression, Stress, and PTSD Among Lebanese Healthcare Workers
Risk Factor Domain Anxiety Depression Stress PTSD
Gender                               [Male vs. Female]

Studies/HCWs 4/1179 6/1652 2/683 2/830
logOR [95%CI] -0.14 [-0.37: 0.09] -0.19 [-0.39: -0.00] -0.17 [-0.44: 0.09] -.10 [-0.37: 0.18]
I2(%)/P 0/0.74 43.09/0.12 0/0.57 0/0.82
Method Fixed-effects Fixed-effects Fixed-effects Fixed-effects

Model MH MH MH MH
Marital Status               [Married vs. non-Married]

Studies/HCWs 2/829 3/947 2/683 2/833

logOR [95%CI] -0.20 [-0.46: 0.07] -0.13 [-0.37: 0.11] -0.03 [-0.32: 0.26] -0.05 [-0.71: 0.61]
I2 0/0.34 0/0.55 0/0.33 80.01/0.03
Method Fixed-effects Fixed-effects Fixed-effects Random-effects
Model MH MH MH REML

HCWs: healthcare workers; PTSD: posttraumatic stress disorder; logOR: log odds ratio; CI: confidence interval; I2: heterogeneity measure; P: p-value; MH: Mantel-Haenszel 
method; REML: restricted maximum likelihood method.
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Figure 4. Forest plot showing overall prevalence of depression among Lebanese 
healthcare workers stratified by severity. CI: confidence interval; REML: 
restricted maximum likelihood method.

Figure 5. Forest plot showing overall prevalence of depression among Lebanese 
healthcare workers stratified by pandemic status (during pandemic vs. before 
pandemic). CI: confidence interval; REML: restricted maximum likelihood 
method.

Figure 6. Forest plot showing overall prevalence of stress among Lebanese 
healthcare workers stratified by severity. CI: confidence interval; REML: 
restricted maximum likelihood method.

analysis revealed no significant change in the reported 
estimate. Most cases had severe stress (ES=27%; 95% CI: 
0-61) followed by moderate (ES=16%; 95% CI: 13-19) and 
extremely severe stress (ES=10%; 95% CI: 7-13). There was 
no report of mild form in the literature (Figure 6).

Effect modifiers (COVID-19 pandemic status and 
healthcare worker type) and risk factors

The rate of stress was lower during the pandemic (ES=43%; 
95% CI: 37-48) as compared to the pre-pandemic period 
(ES=62%; 95% CI: 54-69). However, this result should be 
cautiously interpreted since only two studies were conducted 
during the pandemic and one study before the pandemic 
(Supplementary Figure 5). Although significant variabilities 
in the rate of stress were observed across different types of 
healthcare workers (P=0.001, Supplementary Figure 6), each 
category was represented by only one study. Therefore, no 
conclusions can be made from this analysis. Neither gender 
(two studies, logOR= -0.17; 95% CI: -0.44: 0.09, I2=0%, 
P=0.57) nor marital status (two studies, logOR= -0.03; 95% 

CI: -0.32: 0.26, I2=0%, P=0.96) were significant predictors 
of stress risk among Lebanese healthcare workers (Table 2).

PTSD (Post-Traumatic Stress Disorder)

Overall prevalence

Three studies reported PTSD among Lebanese healthcare 
workers, and the meta-analysis revealed a pooled rate of 35% 
(95% CI: 26-44, I2=84.98%, P=0.001). All of these studies 
were conducted during the pandemic (Supplementary Figure 
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Figure 7. Forest plot showing overall prevalence of (A) insomnia and (B) poor 
sleep quality among Lebanese healthcare workers. CI: confidence interval; 
REML: restricted maximum likelihood method.

7). The reported estimate did not change significantly after 
the sensitivity analysis (Supplementary Figure 8).

Effect modifiers (healthcare worker type) and risk factors

Although significant variabilities in the rate of stress were 
observed across different types of healthcare workers (P=0.001, 
Supplementary Figure 9), each category was represented by 
only one study, except for nurses (two studies, ES=22%; 95% 
CI: 7-37). Therefore, no conclusions can be made from this 
analysis. Neither gender (two studies, logOR= -0.10; 95% CI: 
-0.37: 0.18, I2=0%, P=0.82) nor marital status (two studies, 
logOR= -0.05; 95% CI: -0.71: 0.61, I2=80.01%, P=0.03) 
were significant predictors of stress risk among Lebanese 
healthcare workers (Table 2).

Insomnia and poor sleep quality

Two studies reported the rate of insomnia among Lebanese 
healthcare workers. The meta-analysis revealed a pooled rate of 
45% (95% CI: 0-95%, I2=97.54%, P=0.001) (Figure 7A). Two 
studies reported the rate of poor sleep quality among Lebanese 
healthcare workers. The meta-analysis revealed a pooled rate 
of 41% (95% CI: 28-55%, I2=94.73%, P=0.001) (Figure 7B).

DISCUSSION

This study highlights the burden of mental health problems 
experienced by healthcare workers in Lebanon both during 
and before the COVID-19 pandemic. Among the 15 included 
studies, anxiety was the most commonly investigated problem 
followed by depression, stress, PTSD, insomnia, and sleep 
quality. Additionally, most of the studied population were 
medical students and residents followed by nurses and lastly 
physicians. Surprisingly, two-thirds of available evidence in 
Lebanon was conducted during the pandemic with only five 
studies being conducted before it. This highlights the scarcity 

of research in this field in Lebanon, which should be given 
more attention in the future.

Our results indicate that one out of every two healthcare 
workers experience anxiety, depression, or stress.  Although 
the majority of depression and anxiety cases are of the 
mild form, moderate-to-severe anxiety is experienced by 
at least one in every four healthcare workers. Importantly, 
extremely severe depression and anxiety, warranting proper 
medical attention and management, surpassed the rare event 
assumption (of 5%), accounting for 12 and 13% of cases, 
respectively. Additionally, our research highlighted that 
the rate of anxiety and depression during the COVID-19 
pandemic was almost twice as higher than that of the pre-
pandemic period, which supports previous evidence regarding 
the heightened psychological impact of the pandemic on 
healthcare workers’ mental health (Batra et al. 2020, De Kock 
et al. 2021, Krishnamoorthy et al. 2020).

Therefore, our findings are inconsistent with that of the 
literature. In the review conducted by Abraham et al. 
(Abraham et al. 2021), 94 studies conducted in the countries 
of the Eastern Mediterranean Region (i.e., Egypt, Iran, 
Lebanon, Oman, Pakistan, Saudi Arabia, and the United Arab 
Emirates), were investigated. The authors reported a pooled 
rate of depression of 33.03% (ranging from 27.40 to 39.19%) 
during the period from 2005-2020. However, the authors did 
not perform a subgroup analysis based on the investigated 
country for proper comparison. In line with our results, the 
authors found that the rate of depression was higher during 
the pandemic (year 2020, 46.12%) as compared to previous 
periods (2011-2019, 33.87%) and (2005-2011, 25.80%).

In our study, we noted that pharmacists had the highest 
rate of depression and anxiety followed by nurses. Of note, 
pharmacists were reported in only two studies; thus, this 
finding should not be generalizable. Meanwhile, residents 
accounted for the lowest rate of depression and anxiety. 
Controversially, the previous review indicated that physicians 
had the highest rate (36.27%) followed by medical residents 
(32.78%) and nurses (26.87%), respectively (Abraham et al. 
2021). Although their finding is more generalizable, given 
their large sample size, this difference could be attributed to 
the characteristics of the studied population. For instance, in 
our study, physicians were least investigated while nurses were 
more commonly examined, which in turn, could result in 
under- and over-estimation, respectively. 

Previous research indicates varying degrees of mental health 
problems, including depression based on different specialties 
and departments (Granek and Nakash 2022, Gustafson et al. 
2022, Robba et al. 2022). For example, Emergency Medicine 
was associated with the highest rate of depression (53.14%), 
while fields like Radiology had a minimal depression rate 
(2.20%) (Abraham et al. 2021). This assessment was not 
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feasible in our review due to the lack of sufficient data to 
conduct a quantitative subgroup meta-analysis. Future studies 
should clarify the departments from which participants were 
recruited so we can determine whether or not specialty acts as 
a determinant of those mental health problems.

Gender and marital status are well-known predictors of 
mental health problems with significantly higher risk among 
females and non-married individuals (Al Balawi et al. 2019, 
Salk et al. 2017). However, our study indicates no significant 
risk of depression, anxiety, stress, or PTSD associated with 
gender or marital status. It should be noted that these 
findings are based on the analysis of a small sample of studies, 
given the lack of relevant data, and therefore, should not be 
generalized. In line with our findings, the study by Abraham 
et al. (Abraham et al. 2021) highlighted that depression rates 
were substantially higher among males than females (53.43% 
vs. 23.35%); however, gender was not deemed an effect 
modifier on depression prevalence (p=0.1154). 

A novel finding in our study was the high prevalence of severe 
stress among healthcare workers being reported in one out of 
every four workers, with higher rates being reported before the 
pandemic than during the pandemic. In addition, these results 
are based on the analysis of four studies with smaller samples 
in subsets based on pandemic status. In our research, insomnia 
and poor sleep quality were reported in almost half the 
studied population, despite the small number of investigated 
participants. This rate is similar to that reported in the literature 
(Shreffler et al. 2020, Teo et al. 2021). Unfortunately, due to the 
minimal sample size, we could not identify any determinants 
associated with these mental health issues.

Limitations and Future Directions

This is the first comprehensive review to summarize mental 
health problems experienced by Lebanese healthcare 
workers. However, several limitations were identified while 
conducting this research. First, all reported mental health 
issues were diagnosed with self-administered measurement 
scales (not based on clinical diagnosis), and subsequently, 
reported outcomes indicate “risk” rather than “accurate 
diagnosis” of assessed mental health problems. Although 
these scales are pre-validated, their predictive value is low. 
For instance, the positive predictive value of PHQ-9 is 
67% for clinical depression, which indicates that 33% of 
positive cases might be false positive. This means that the 
reported rate in our analysis might be overestimated in this 
regard. Therefore, future research should focus on providing 
reliable data by providing clinical evaluation of included 
participants. Second, most included studies were done during 
the COVID-19 pandemic with minimal research conducted 
outside that timeframe. Third, nurses were more commonly 
investigated than physicians, which could result in over or 
underestimation of the reported estimates. Fourth, various 

determinants (i.e., healthcare worker type, pandemic status) 
of PTSD, insomnia, or sleep quality could not be examined 
due to the lack of relevant data in the literature. Similarly, 
other factors such as medical specialty or year of training 
could play an effect-modifying role on the examined mental 
health problems among healthcare workers. For instance, the 
study of (Talih et al. 2016, Talih et al. 2018) showed that 
postgraduate year-2 (PGY-2) residents had a higher depression 
rate (31%) compared to PGY-1 (27%), PGY-3 (27%), and 
PGY-4 (15%) residents, respectively. However, another study 
revealed similar PTSD rates at different training years among 
residents (Bou Sanayeh et al. 2022). 

CONCLUSIONS

Depression, anxiety, stress, posttraumatic stress, and poor 
sleep quality are experienced by approximately one in every 
two Lebanese healthcare workers. The rate of depression and 
anxiety almost doubled during the pandemic with higher rates 
among pharmacists and nurses than physicians and residents. 
Both gender and marital status were deemed insignificant 
predictors of reported mental health problems.
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Supplementary Table 1. The Detailed Search Strategy Employed in Our Systematic Literature Search

Database Number Search Query Results

PubMed

#1 Lebanon[tiab] OR Lebanese[tiab] 7988

#2 stress[tiab] OR anxiety[tiab] OR depress*[tiab] OR insomnia[tiab] OR “post-traumatic stress 
disorder”[tiab] OR burnout[tiab] OR “mental distress”[tiab] OR “mood disorder”[tiab] 
OR sleep*[tiab] OR panic[tiab] OR psychologic*[tiab] OR mental[tiab] OR PTSD[tiab] 
OR suicid*[tiab] OR absenteeism[tiab] OR quit*[tiab] OR “intent to leave”[tiab] OR 
“Suicide”[Mesh] OR “Absenteeism”[Mesh] OR “Anxiety”[Mesh] OR “Fear”[Mesh] OR “Stress, 
Psychological”[Mesh] OR “Psychological Distress”[Mesh] OR “Depressive Disorder”[Mesh] 
OR “Depression”[Mesh] OR “Mental Health”[Mesh] OR “Burnout, Psychological”[Mesh] OR 
“Burnout, Professional”[Mesh]  

2595731

#3 Doctor*[tiab] OR physician*[tiab] OR nurse*[tiab] or “healthcare worker*”[tiab] OR “health 
care worker*”[tiab] OR “health personnel” [tiab] OR “healthcare provider*”[tiab] OR “health 
care provider*”[tiab] OR “healthcare personnel”[tiab] OR “health care personnel”[tiab] OR 
“healthcare professional*”[tiab] OR “health care professional*”[tiab] OR resident*[tiab] OR 
pharmacist*[tiab] OR fellow[tiab] OR paramedic*[tiab] OR medical[tiab] OR healthcare[tiab] 
OR “health care”[tiab] OR “Health Personnel”[Mesh] OR “Paramedics”[Mesh] OR 
“Physicians”[Mesh] OR “Nurses”[Mesh]

3138250

#4 #1 AND #2 AND #3  444

Scopus

#1 TITLE-ABS-KEY (Lebanon) OR TITLE-ABS-KEY (Lebanese) 22444

#2 TITLE-ABS-KEY (stress) OR TITLE-ABS-KEY (anxiety) OR TITLE-ABS-KEY (depress*) 
OR TITLE-ABS-KEY (insomnia) OR TITLE-ABS-KEY (“post-traumatic stress disorder”) OR 
TITLE-ABS-KEY (burnout) OR TITLE-ABS-KEY (“mental distress”) OR TITLE-ABS-KEY 
(“mood disorder”) OR TITLE-ABS-KEY (sleep*) OR TITLE-ABS-KEY (panic) OR TITLE-
ABS-KEY (psychologic*) OR TITLE-ABS-KEY (mental) OR TITLE-ABS-KEY (PTSD) OR 
TITLE-ABS-KEY (suicid*) OR TITLE-ABS-KEY (absenteeism) OR TITLE-ABS-KEY (quit*) 
OR TITLE-ABS-KEY (“intent to leave” )

6945680

#3 TITLE-ABS-KEY (Doctor*) OR TITLE-ABS-KEY (physician*) OR TITLE-ABS-KEY (nurse*) 
or TITLE-ABS-KEY (“healthcare worker*”) OR TITLE-ABS-KEY (“health care worker*”) OR 
TITLE-ABS-KEY (“health personnel” ) OR TITLE-ABS-KEY (“healthcare provider*”) OR 
TITLE-ABS-KEY (“health care provider*”) OR TITLE-ABS-KEY (“healthcare personnel” ) OR 
TITLE-ABS-KEY (“health care personnel” ) OR TITLE-ABS-KEY (“healthcare professional*”) 
OR TITLE-ABS-KEY (“health care professional*”) OR TITLE-ABS-KEY (resident*) OR 
TITLE-ABS-KEY (pharmacist*) OR TITLE-ABS-KEY (fellow) OR TITLE-ABS-KEY 
(paramedic*) OR TITLE-ABS-KEY (medical) OR TITLE-ABS-KEY (healthcare) OR TITLE-
ABS-KEY (“health care” )

6993271

#4 #1 AND #2 AND #3 880

Web of Science

#1 AB=Lebanon OR AB=Lebanese 12421

#2 AB=stress OR AB=anxiety OR AB=depress* OR AB=insomnia OR AB=”post-traumatic stress 
disorder” OR AB=burnout OR AB=”mental distress” OR AB=”mood disorder” OR AB=sleep* 
OR AB=panic OR AB=psychologic* OR AB=mental OR AB=PTSD OR AB=suicid* OR 
AB=absenteeism OR AB=quit* OR AB=“intent to leave” 

3556680

#3 AB=Doctor* OR AB=physician* OR AB=nurse* or AB=“healthcare worker*” OR AB=“health 
care worker*” OR AB=“health personnel”  OR AB=“healthcare provider*” OR AB=“health 
care provider*” OR AB=“healthcare personnel”  OR AB=“health care personnel”  OR 
AB=“healthcare professional*” OR AB=“health care professional*” OR AB=resident* OR 
AB=pharmacist* OR AB=fellow OR AB=paramedic* OR AB=medical OR AB=healthcare OR 
AB=“health care” 

2463345

#4 #1 AND #2 AND #3 353

Google Scholar

With all of the words Lebanon healthcare -

With the exact phrase -

With at least one of the 
words

stress anxiety depression insomnia PTSD suicide burnout mental sleep panic  mental 
psychological

-

Final As per recent guidelines 200



162
w

w
w

.tu
rk

ps
ik

iy
at

ri.
co

m

Supplementary Figure 1. The leave-one-out sensitivity analysis of overall 
anxiety in Lebanese healthcare workers. CI: confidence interval; REML: 
restricted maximum likelihood method.

Supplementary Figure 2. Forest plot showing overall prevalence of anxiety 
among Lebanese healthcare workers stratified by healthcare worker type. CI: 
confidence interval; REML: restricted maximum likelihood method.

Supplementary Figure 3. The leave-one-out sensitivity analysis of overall 
depression in Lebanese healthcare workers. CI: confidence interval; REML: 
restricted maximum likelihood method.

Supplementary Figure 4. Forest plot showing overall prevalence of depression 
among Lebanese healthcare workers stratified by healthcare worker type. CI: 
confidence interval; REML: restricted maximum likelihood method.
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Supplementary Figure 5. Forest plot showing overall prevalence of stress 
among Lebanese healthcare workers stratified by pandemic status (during 
pandemic vs. before pandemic). CI: confidence interval; REML: restricted 
maximum likelihood method.

Supplementary Figure 6. Forest plot showing overall prevalence of stress 
among Lebanese healthcare workers stratified by healthcare worker type. CI: 
confidence interval; REML: restricted maximum likelihood method.

Supplementary Figure 7. Forest plot showing overall prevalence of PTSD 
among Lebanese healthcare workers. PTSD: Posttraumatic Stress Disorder; CI: 
confidence interval; REML: restricted maximum likelihood method.

Supplementary Figure 8. The leave-one-out sensitivity analysis of overall 
PTSD. PTSD: Posttraumatic Stress Disorder; CI: confidence interval; REML: 
restricted maximum likelihood method.

Supplementary Figure 9. Forest plot showing overall prevalence of PTSD 
among Lebanese healthcare workers stratified by healthcare worker type. PTSD: 
Posttraumatic Stress Disorder; CI: confidence interval; REML: restricted 
maximum likelihood method.


