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Abstract

The outbreak of SARS-CoV-2, which causes COVID-19, has significantly impacted the psy-

chological and physical health of a wide range of individuals, including healthcare profes-

sionals (HCPs). This umbrella review aims provide a quantitative summary of meta-

analyses that have investigated the prevalence of stress, anxiety, depression, and sleep dis-

turbance among HCPs during the COVID-19 pandemic. An umbrella review of systematic

reviews and meta-analyses reviews was conducted. The search was performed using the

EMBASE, PubMed, CINAHL, MEDLINE, PsycINFO, and Google Scholar databases from

01st January 2020 to 15th January 2024. A random-effects model was then used to estimate

prevalence with a 95% confidence interval. Subgroup analysis and sensitivity analyses

were then conducted to explore the heterogeneity of the sample. Seventy-two meta-analy-

ses involved 2,308 primary studies were included after a full-text review. The umbrella

review revealed that the pooled prevalence of stress, anxiety, depression, and sleep distur-

bance among HCPs during the COVID-19 pandemic was 37% (95% CI 32.87–41.22),

31.8% (95% CI 29.2–34.61) 29.4% (95% CI 27.13–31.84) 36.9% (95% CI 33.78–40.05)

respectively. In subgroup analyses the prevalence of anxiety and depression was higher

among nurses than among physicians. Evidence from this umbrella review suggested that a

significant proportion of HCPs experienced stress, anxiety, depression, and sleep distur-

bance during the COVID-19 pandemic. This information will support authorities when imple-

menting specific interventions that address mental health problems among HCPs during

future pandemics or any other health crises. Such interventions may include the provision of

mental health support services, such as counseling and peer support programs, as well as

the implementation of organizational strategies to reduce workplace stressors.
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1. Introduction

In December 2019, the coronavirus disease 2019 (COVID-19) pandemic emerged in Wuhan,

China. The disease quickly spread worldwide, and the WHO declared a global health emer-

gency in March 2020 [1]. Due to the COVID-19 pandemic, many countries implemented vari-

ous measures to prevent the spread of the disease. These included implementing a partial or

complete lockdown and social distancing strategies of varying intensity. The measures taken

by these countries also affected the livelihood of individuals, an occurrence which might

directly or indirectly also increase psychological morbidities. Undoubtedly, pandemics have a

long history of impacting physical and mental health for different population groups, and

HCPs are typically the most affected group in terms of bearing the burden of these illnesses

[2]. In addition, several researchers have shown that work-related psychological disorders,

including stress, anxiety, depression, and burnout, had already negatively affected the health-

care system before the COVID-19 pandemic, leading to low-quality care and high malpractice

litigation [3–5].

As a result of the pandemic, HCPs experienced various changes in their personal and pro-

fessional lives. For some, these included being given more responsibility, having to re-learn

how to effectively control the infection, and dealing with the emotional impact of caring for

infected and dying COVID-19 patients [6]. The alteration in their work environment, as well

as the likelihood that they might acquire the infection themselves, can also affect their personal

mental health. It is almost inevitable that the experiences of HCPs went through during the

pandemic put them at heightened risk of stress, anxiety, depression, and sleep disturbance

[7,8]. It is important to understand the effects of the pandemic on the mental health and well-

being of HCPs in order to help plan strategies to prevent these individuals from experiencing

detrimental effects, and to ensure that they can continue to deliver healthcare services.

During previous viral outbreaks including the Severe Acute Respiratory Syndrome (SARS)

and the Middle East Respiratory Syndrome (MERS) epidemics, HCPs were placed under

extraordinary amounts of pressure [9,10]. Indeed, evidence suggested that HCPs suffered from

high levels of stress, anxiety, depression and sleep disturbance during these outbreaks [11,12].

A high prevalence of mental health problems can adversely impact the quality of life of HCPs,

increase disability, turnover, absenteeism, and errors, and can deleteriously affect patient out-

comes which may lead to low patient satisfaction [13]. Further, it might increase suicidal idea-

tion or self-harming among HCPs [14].

In the present review, four phenomena were addressed. Sleep disturbance refers to a range

of sleep-related problems, including disruptions in the body’s natural sleep-wake cycle, insuffi-

cient or poor-quality sleep, and sleep disorders [15]. The anxiety symptoms were defined as a

state of excessive fear that translates to behavioural disturbances [16]. Major depressive disor-

der is a set of symptoms that includes depressed mood, loss of pleasure or interest, fatigue,

changes in sleep and activity levels, and other symptoms, with a minimum duration of two

weeks and at least five or more symptoms present according to the Diagnostic and Statistical

Manual of Mental Disorders (DSM-5) [16]. Cohen et al., [17] define stress as “the degree to

which individuals appraise situations in their lives as stressful”. In this umbrella review, stress,

anxiety, depression, and sleep disturbance symptoms were defined based on the validated

scales/questionnaires that assess each phenomenon in the original studies.

Several primary studies and, subsequently, systematic reviews and meta-analyses have been

carried out to identify the prevalence of mental health problems among HCPs during the

COVID-19 pandemic. Additionally, three umbrella reviews of meta-analyses [18–20] have

been published previously, but the number of meta-analyses included in both cases did not

exceed twenty. Since their publication, further meta-analyses have estimated the prevalence of
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stress, anxiety, depression, and sleep disturbance during the COVID-19 pandemic. The advan-

tages of umbrella reviews include their ability to provide a comprehensive analysis of the litera-

ture, in this case about the prevalence of various mental disorders in HCPs during the

COVID-19 pandemic. In addition, the results can then be used to make policy-level decisions

to improve the quality of clinical care in terms of making clinical risk predictions and can

inform future research priorities. Therefore, the aim of this umbrella review is to quantify

meta-analytic findings aimed at estimating the prevalence symptoms of stress, anxiety, depres-

sion, and sleep disturbance among HCPs during the COVID-19 pandemic.

2. Methods

The umbrella review and meta-analysis were carried out according to the Preferred Reporting

Items for Systematic Reviews and Meta-analyses (PRISMA) guidelines [21]. The review proto-

col was registered with the International Prospective Register of Systematic Reviews (PROS-

PERO) database and can be accessed online (CRD42022364721).

2.1 Search strategy

A systematic search was conducted to identify relevant meta-analyses in various electronic

databases published between 1st January 2020 and 15th January 2024. The databases

searched were PubMed, CINAHL, MEDLINE, EMBASE, PsycINFO, and Google Scholar.

The search terms strategy used Medical Subject Headings (MeSH) and free text words with

Boolean operators and truncations (AND/OR/NOT). The key search terms included (MH

"Coronavirus Infections+") OR "COVID-19” OR "COVID” OR "coronavir* OR "Coronavi-

rus" OR "SARS-COV2" AND "Health care provider" OR "health care professional" OR

"healthcare provider*" OR (MH "Nurses+") OR (MH "Medical Staff") OR (MH "Physician")

OR (MH "Medical Doctor") OR (MH "Staff Nurses") OR "nursing staff" OR "health person-

nel or health professional or nurse" OR "health personnel or health professional or nurse"

AND "Stress" OR "post-traumatic stress disorder" OR "panic disorder" OR "obsessive com-

pulsive disorder OR "anxi*" OR (MH "Anxiety Disorders+") OR (MH "Anxiety+") OR (MH

"Depression+") OR "depress*" OR (MH "Affective Symptoms+") OR (MH "Affective Disor-

ders+") OR (MH "Bipolar Disorder+") OR "affective" OR "mood" OR "mental" OR (MH

"Mental Disorders+") OR (MH "Mental OR "psycho*" OR (MH "Insomnia+") OR (MH

"Circadian Rhythm+") OR (MH "Sleep Disorders+") OR (MH "Insomnia+") OR (MH "Sleep

+") AND "Systematic Review" OR "Meta-Analysis" OR "Meta-Analytic". Additionally, the

reference lists were searched to find any other studies.

2.2 Study selection

Two reviewers (A.M.; A.A.) independently extracted the data from the search, scrutinizing all

titles and abstracts for eligibility against the inclusion and exclusion criteria. A third reviewer

(G.D.) was available to resolve any disagreements through discussion. Systematic reviews

incorporating meta-analyses were included according to the following criteria. The studies: (1)

examined the prevalence of stress or anxiety or depression or sleep disturbance symptoms; (2)

presented results for HCPs as a group or separately (e.g., nurses or physicians only); further,

studies involving non-HCPs must have presented results for HCPs separately and not pooled

with non-HCPs.; (3) were conducted during the COVID-19 pandemic; (4) were published in

English; (5) involved a systematic review with meta-analysis. Studies were excluded if (1) these

consisted of a systematic review without meta-analysis; (2) consisted of a literature review or a

narrative review (3) the participants were general population or non-HCPs.
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2.3 Quality assessment

The methodological quality assessment of each meta-analysis was blindly rated by two review-

ers using the Assessment of Multiple Systematic Reviews (AMSTAR-2) tool [22]. This scale

consists of 16 items that evaluate the risk of bias of a systematic review. Items 1, 3, 5, 6, 10, 13,

14, and 16 are evaluated with either a "Yes" or "No" response. Items 2, 4, 7, 8, and 9 are evalu-

ated with "Yes," "Partial Yes," or "No" responses. Items 11, 12, and 15 are evaluated with "Yes,"

"No," or "No meta-analysis conducted" responses. The overall rating can be rated as "High,"

"Moderate," "Low," or "Critically low."

2.4 Credibility of evidence

The credibility of the evidence of each association provided was evaluated by the Fusar-Poli

and Radua [23] classification criteria. The level of evidence as convincing (class I) when spe-

cific criteria were met, including more than 1000 cases, p<10−6, I2 higher than 50%, 95% pre-

diction intervals excluding the null, no small-study effects, and no publication bias. If the

number of cases exceeded 1000, p<10−6, the largest study showed a statistically significant

effect, but not all class I criteria were satisfied; the evidence level was considered highly sugges-

tive (class II). When there were over 1000 cases, p<10−3, but no other class I or II criteria were

met, the evidence level was termed suggestive (class III). If no class I-III criteria were met, the

evidence level was classified as weak (class IV). The fourth level, termed weak evidence (class

IV), included associations with a p�0.05, but these associations did not meet the criteria for

class I, class II, or class III. The fifth level, denoted as non-significant (NS), comprised associa-

tions with a p> 0.05.

2.5 Data analyses

There are two methods exist for deriving effect size estimates from existing meta-analyses. The

first approach involves conducting a meta-analysis on the effect size estimates taken from indi-

vidual studies included in multiple prior meta-analyses [24]. However, this method demands

significant time and resources. Furthermore, it contradicts the primary purpose of an umbrella

review because it requires return to the original studies.

The second approach employs a statistical technique to efficiently summarize data from

previous meta-analyses without the need to go back to the individual studies. This method

relies solely on the summary effect sizes and their associated variances provided in the original

meta-analyses [25]. It calculates an overall effect size for the combined meta-analyses by com-

puting a weighted average of the summary effect sizes, with the weights determined by the

inverse of the variances [26]. This approach is similar to the methods used in meta-analyses of

primary studies. Although the second approach (combining summary effect sizes) may not

achieve the same level of precision as the first method (combining all individual studies),

empirical tests have confirmed its ability to generate a statistically valid estimate for the overall

effect size [27,28]. In this umbrella review, we employed the second approach, which entailed

the utilization of aggregate data derived from the meta-analyses.

The analyses were conducted using R software, version 4.3.1 (R Foundation for Statistical

Computing), with packages used ‘meta’ [29], ‘metafore’ [30] and ‘metaumbrella’[31]. Pooled

estimates prevalence with 95% Confidence Intervals (CIs) was conducted using random effect

models, and the results were reported on a forest plot. In addition, the I-squared (I2) test was

used to assess the statistical heterogeneity of the included meta-analyses. A value of I2 < 25%

was considered low, 25–50% moderate, and> 50% high [32]. Subgroup analyses were per-

formed when there were at least four meta-analyses per subgroup.
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Publication bias was assessed using Egger’s test with a p < 0.10 indicates a statistically sig-

nificant small-study effect [33]. Statistical significance was set at p<0.05. If publication bias

was identified, trim and fill methods were used to adjust the publication bias [34]. A sensitivity

analysis was conducted in which individual meta-analyses were systematically removed one at

a time to assess how they affected the overall combined prevalence of the remaining meta-anal-

yses [35], with the aim of clarifying the stability and reliability of the finding [36].

3. Result

A total of 1,987 papers were identified through the database search. Out of these, 1,843 were

excluded at the abstract and title screening stage for the following reasons: 786 were duplicates,

443 did not include a meta-analysis, 392 lacked information about prevalence, 139 lacked

information about HCP status, and 83 were not conducted during the period of the COVID-

19 pandemic. A further 72 papers were excluded during the full text review process. As a result,

72 meta-analyses were eligible for umbrella review (Fig 1).

3.1 General characteristics of the studies included

The included 72 meta-analyses [37–108]. Fifty-four of the meta-analyses dealt with HCPs in

general, whereas two meta-analyses reported the situation only with regard to physicians or

nurses [44,59], three meta-analyses dealt with nurses [49,79,91], and one dealt with physicians

[88], while 17 meta-analyses included a mixed population (General and HCPs),(Only data spe-

cifically related to healthcare professionals were included in the umbrella review analysis). The

most commonly used statistical software was STATA (n = 32), R (n = 17) and comprehensive

meta-analysis (n = 11). Twenty-four meta-analyses used the Newcastle–Ottawa scale to assess

the quality of the studies. Forty-six meta-analyses included mixed studies from different coun-

tries, twenty-five meta-analyses were conducted in specifical geographical areas: 10 for China,

five for India, four for Asia two for Bangladesh and Ethiopia and one for each of the following:

Egypt, South Asia, and Vietnam. The detailed characteristics of the studies including meta-

analyses are shown in Table 1.

3.2 Quality appraisal

Each meta-analysis was assessed using the AMSTAR-2 tool. Twenty- nine meta-analyses were

classified as moderate quality and thirty-seven as low quality. Only six meta-analyses were clas-

sified as critically low quality [37,44,45,76,97,101].

3.3 Prevalence of stress

Stress was reported in 42 meta-analyses among HCPs. The estimation of prevalence for stress

varied between 11% [72] and 66.6% [58] (Fig 2: Forest Plots). The pooled prevalence of stress

from was 37% (292,245/854,852 participants, 95% CI 32.87–41.22) with 95% PI: 14.86–66.3.

There was significant heterogeneity between meta-analyses when it came to estimating the

prevalence of stress (p< 0.0001, I2 = 99.9%). In the subgroup analysis, the prevalence of anxiety

among nurses was determined to be 42.6% (n = 5; 95% CI = 30.49–55.27, I2 = 99%), as shown

in Fig 3: Forest Plots. However, the analysis for physicians was not conducted due to an insuffi-

cient number of available meta-analyses. In sensitivity analysis, none of the meta-analyses

resulted in changes to the pooled prevalence estimates greater than a 2%. The prevalence rate

estimates for stress were considered to be suggestive evidence (class III) (Seen Table 2).
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3.4 Prevalence of anxiety

Fifty-five meta-analyses estimated the prevalence of anxiety among HCPs, and ranged from

11.4% [40] to 71.9% [58]. The pooled prevalence of anxiety was 31.8% (734,036/2,310,774 par-

ticipants, 95% CI 29.2–34.61) with 95% PI: 15.24–54.83 (Fig 4: Forest Plots) among all HCPs

and there was considerable heterogeneity (p< 0.0001, I2 = 99.9%). In the subgroup analyses, in

terms of professional status, the pooled prevalence of anxiety was 31.6% (n = 12; 95%

CI = 28.33–35.14, I2 = 99%) and 26.3% (n = 9; 95% CI = 22.89–30.10, I2 = 99%) for nurses, and

physicians respectively (Figs 5 and 6: Forest Plots). A sensitivity analysis, specifically a leave-

Fig 1. PRISMA diagram.

https://doi.org/10.1371/journal.pone.0302597.g001
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Fig 2. Forest plot of the prevalence of stress among HCPs stress (N = 42).

https://doi.org/10.1371/journal.pone.0302597.g002

PLOS ONE COVID-19 Impact on healthcare professionals: Umbrella review

PLOS ONE | https://doi.org/10.1371/journal.pone.0302597 May 9, 2024 17 / 35

https://doi.org/10.1371/journal.pone.0302597.g002
https://doi.org/10.1371/journal.pone.0302597


one-out analysis, revealed that none of the meta-analyses had an impact on the global preva-

lence estimate of anxiety symptoms greater than 1%. Suggestive evidence (class III) was found

for the estimated prevalence of anxiety in the case of HCPs, nurses and physicians.

3.5 Prevalence of depression

A total of 54 meta-analyses examined the prevalence of depression among HCPs during the

COVID-19 pandemic and results ranged from 14% [52] to 65.6% [58]. The pooled prevalence

was 29.4% (698,808/2,349,613 participants, 95% CI 27.13–31.84) with 95% PI: 15.01–49.62

(Fig 7: Forest Plots) and there was a significant result in terms of the study heterogeneity (p<
0.0001, I2 = 99.9%). In subgroups analyses, the prevalence of depression was higher among

nurses 32% (n = 11; 95% CI = 28–36.35, I2 = 99%) compared with physicians 28.4% (n = 8;

95% CI = 24.32–32.78, I2 = 99%) (Figs 8 and 9: Forest Plots). In the sensitivity analysis, the

pooled prevalence remained stable when one meta-analysis was excluded at a time, with

Fig 3. Forest plot of the prevalence of stress among nurses (N = 5).

https://doi.org/10.1371/journal.pone.0302597.g003

Table 2. Level of evidence for the prevalence of symptoms among HCPs.

No Total Event Prevalence

%

Random effects

(95% CI)

Random effects

p-value

95% Prediction

Interval

I2, % Egger

Test

Begg Class of

Evidence

Sensitivity

Analysis

Stress

HCPs 42 854852 292245 37 32.87–41.22 <0.0001 14.86–66.3 99.9 0.19 0.79 III ± 2%

Nurses 5 90995 37970 42.4 30.49–55.27 <0.0001 8.59–85.22 99.9 0.87 1 III ± 3%

Anxiety

HCPs 55 2310774 734036 31.8 29.2–34.61 <0.0001 15.24–54.83 99.9 0.23 0.53 III ± 1%

Nurses 12 321415 105438 31.6 28.33–35.14 <0.0001 19.54–46.86 99.6 0.31 0.58 III ± 1%

Physician 9 160937 43219 26.3 22.89–30.10 <0.0001 14.98–42.05 99.2 0.65 1 III ± 1%

Depression

HCPs 54 2349613 698808 29.4 27.13–31.84 <0.0001 15.01–49.62 99.9 0.16 0.84 III ± 0.5%

Nurses 11 305385 96564 32 28–36.35 <0.0001 17.98–50.34 99.8 0.82 0.94 III ± 1%

Physician 8 154935 43268 28.4 24.32–32.78 <0.0001 15.37–46.32 99.8 0.98 0.62 III ± 1%

Sleep

HCPs 36 502780 191673 36.9 33.78–40.05 <0.0001 19.99–57.70 99.7 0.24 0.04 III ± 1%

Nurses 5 50797 19285 37.1 30.71–44.1 <0.0001 30.71–44.06 99.3 0.33 0.61 III ± 2%

Physician 4 12976 4138 30.6 20.04–43.77 <0.0001 2.68-87-62 99.5 0.48 1 III ± 3%

https://doi.org/10.1371/journal.pone.0302597.t002
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Fig 4. Forest plot of the prevalence of anxiety among HCPs (N = 55).

https://doi.org/10.1371/journal.pone.0302597.g004
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variations of less than 1%. Class III evidence revealed suggestive findings regarding the esti-

mated prevalence of depression among HCPs, nurses, and physicians.

3.6 Prevalence of sleep disturbance

Sleep disturbance was assessed in 36 meta-analyses, with a calculated pooled prevalence of

36.9% (191,673/502,780 participants, 95% CI 33.78–40.05) with 95% PI: 19.99–57.70 (Fig 10:

Forest Plots) with significant differences in terms of the meta-analyses heterogeneity presented

(p< 0.0001, I2 = 99.7%). The prevalence of sleep disturbance ranged from 15.01% [93] to

47.3% [95]. In subgroup analyses, the prevalence of sleep disturbance was found to be higher

among nurses at 37.1% (n = 5; 95% CI = 30.71–44.1, I2 = 99%) compared to physicians, where

Fig 5. Forest plot of the prevalence of anxiety among nurses (N = 12).

https://doi.org/10.1371/journal.pone.0302597.g005

Fig 6. Forest plot of the prevalence of anxiety among physicians (N = 9).

https://doi.org/10.1371/journal.pone.0302597.g006
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Fig 7. Forest plot of the prevalence of depression among HCPs (N = 54).

https://doi.org/10.1371/journal.pone.0302597.g007
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it was 30.6% (n = 4; 95% CI = 20.04–43.77, I2 = 99%) (Figs 11 and 12: Forest Plots). The esti-

mated prevalence rate of sleep disturbance was deemed to be suggestive evidence (Class III).

The pooled prevalence did not change in sensitivity analysis by excluding one meta-analyses

each time by less than 3%.

3.7 Publication bias

The result of Egger’s regression test for all pooled prevalence indicates that publication bias

was insignificant, showing no evidence of publication bias Table 2.

Fig 8. Forest plot of the prevalence of depression among nurses (N = 11).

https://doi.org/10.1371/journal.pone.0302597.g008

Fig 9. Forest plot of the prevalence of depression among physicians (N = 8).

https://doi.org/10.1371/journal.pone.0302597.g009
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4. Discussion

To the best of our knowledge, this is the first umbrella review to provide a comprehensive syn-

thesis of the estimate of the aggregate data prevalence symptoms of stress, anxiety, depression,

and sleep disturbance among HCPs, physicians, and nurses during the entire COVID-19

pandemic.

In the present umbrella review, which utilizes aggregate data from 71 meta-analyses, the

most prevalent problems among healthcare professionals (HCPs) were found to be stress

Fig 10. Forest plot of the prevalence of sleep disturbance among HCPs (N = 36).

https://doi.org/10.1371/journal.pone.0302597.g010
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(37%), followed by sleep disturbance (36.9%), anxiety (31.8%), and depression (29.4%). The

findings among HCPs are slightly higher than the prevalence estimates from the general popu-

lation (prevalence estimates of 27% for sleep disturbance; 36% for stress; 26% for anxiety and

28% for depression) during the COVID-19 pandemic [109]. In addition, a report by the World

Health Organization prior to the COVID-19 pandemic estimated that the global prevalence of

anxiety and depression was 4.4% and 3.6% respectively [110]. While some of this disparity

may result from different methodological approaches used, the prevalence of depression and

anxiety during the COVID-19 pandemic appears to have been higher than before the outbreak.

The rise in mental health problems among HCPs may have been triggered by the uncertainty

surrounding the pandemic, increased workload, and the fear of family transmission, any, or all

of which may also contribute to the higher prevalence of these conditions.

The results of this umbrella review revealed higher prevalence rates compared with two pre-

vious reviews of meta-analyses [18,20]. These include 10 meta-analyses which reported preva-

lence rates during COVID-19 among HCPs: 25% for anxiety and 24% for depression [18].

Another umbrella review involving 18 meta-analyses found stress in 36% of the sample,

depression in 26%, anxiety in 27% and sleep disturbance in 32% among HCPs during the

COVID-19 pandemic [20]. It is important to highlight that the previous reviews included

meta-analyses published before March 2021, while this current review included studies pub-

lished until January 2024. As a result, the current umbrella review includes more meta-analyses

Fig 11. Forest plot of the prevalence of sleep disturbance among nurses (N = 5).

https://doi.org/10.1371/journal.pone.0302597.g011

Fig 12. Forest plot of the prevalence of sleep disturbance among physicians (N = 4).

https://doi.org/10.1371/journal.pone.0302597.g012

PLOS ONE COVID-19 Impact on healthcare professionals: Umbrella review

PLOS ONE | https://doi.org/10.1371/journal.pone.0302597 May 9, 2024 24 / 35

https://doi.org/10.1371/journal.pone.0302597.g011
https://doi.org/10.1371/journal.pone.0302597.g012
https://doi.org/10.1371/journal.pone.0302597


compared to the two previous umbrella reviews [18,20]. This umbrella review therefore

extends the scientific knowledge of the impact of COVID on mental health of HCPs.

The results of our study suggest that the psychological trauma experienced by HCPs during

the SARS and MERS epidemics was lower than that experienced during the COVID-19 pan-

demic [111–114]. However, the difference between COVID-19 and previous pandemics could

be explained by the high mortality rate and infectious potential of the COVID-19 pandemic.

The results of this study suggest that the COVID-19 pandemic has had a significant negative

effect on the psychological health of HCPs. One important lesson that should be learned is that

early detection and treatment are carried out to prevent these types of psychological issues

developing into more complex ones.

The result of this analysis demonstrates a higher level of anxiety, depression and sleep dis-

turbance among nurses compared to physicians. One explanation for this may be that nurses

are involved in more prolonged and closer contact to COVID-19 patients than physicians

[115–117]. Another possible reason might be due to the higher number of nurses included in

original studies.

The current review found that the overall pooled prevalence varied between the meta-analy-

ses, for example ranging between 1% [72] and 66.6% [58] for stress, 11.% [40] and 71.9% [58]

for anxiety, 14% [52] and 65.6% [58] for depression, and 15% [93] and 47.3% [95] for sleep dis-

turbance. This could be linked to the varying COVID-19 infection and mortality rates in the

countries in which the studies were conducted. Other possible reasons might relate to the

healthcare system, cultural norms of HCPs, and their perceptions of stress, anxiety, depression,

and sleep disturbance which in turn might be influenced by their working conditions, expo-

sure to pandemics, intensity of lockdown and social distancing strategies, and perceived sup-

port. For instance, the result of the meta-analysis by El-Qushayri [58] showed the highest

prevalent rate in terms of stress, anxiety and depression. This may be because this meta-analy-

sis included only HCPs from Egypt, which in turn might indicate that the Egyptian healthcare

system was severely affected by COVID-19 compared to other countries [118].

The finding of this umbrella review highlights significant negative effect that the COVID-

19 pandemic has had on the psychological health of HCPs, further emphasizing the need for

regular mental health assessment and management in this population. Due to the increasing

number of complex traumas that HCPs are experiencing, special attention should be paid to

the development of positive traumatic growth. The higher prevalence of stress, anxiety, depres-

sion, and sleep disturbance among HCPs have important implications for both the policies

and practices of the healthcare system under consideration. It is important to identify effective

interventions for HCPs such as the behavioural and educational interventions that have been

suggested, including the development of a sense of coherence, positive thinking, and social

support [119–121]. Currently there is a lack of evidence about the effectiveness of some psy-

chological interventions that were adapted for use during COVID-19 pandemic specifically for

healthcare workers [122,123].

Heterogeneity was significant in the majority of the analyses; several reasons can be attrib-

uted to this prominence. Firstly, the individual studies within each meta-analysis might differ

substantially in terms of their design, sample sizes, interventions or exposures, and outcome

measures. These variations can lead to differing effect sizes or conclusions, making the integra-

tion of results into a cohesive summary more complex. Furthermore, heterogeneity can arise

from variations in the quality of these studies. While some research might have been meticu-

lously conducted with strict inclusion criteria and rigorous methodologies, other studies on

healthcare workers may have inherent biases or confounding factors due to the rapidly chang-

ing nature of the pandemic, the pressures of lockdowns, and their effects.
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The unique characteristics and experiences of healthcare workers during the COVID-19

crisis, compounded by the challenges of lockdown measures, have the potential to further

amplify this variability. Factors such as age, gender, ethnicity, and underlying health condi-

tions, when combined with the stress, increased workload, and challenges of the pandemic

and lockdown situations, can significantly influence study outcomes. Additionally, methodo-

logical differences in individual studies, like the use of a wide variety of questionnaires to mea-

sure symptoms, varied cut-off points, and severity thresholds, as well as the absence of a

consistent ’gold standard’ for diagnostic interviews, can contribute to increased heterogeneity.

In the context of the umbrella review, synthesizing findings from such a diverse collection of

meta-analyses, particularly those focused on healthcare workers during this unparalleled

period marked by fluctuating lockdown measures, poses a formidable challenge. Such com-

plexity may constrain the robustness and precision of the conclusions drawn.

One of the most critical factors that policymakers need to consider when it comes to imple-

menting effective interventions is the availability of organizational support. This can be done

through various work-based interventions such as implementing shorter working hours and

having buddy systems [124]. In addition, other measures such as providing mental health con-

sultants and tele counselling can also help reduce the impact of the outbreak of disease on the

well-being of staff members [125,126].

4.1 Limitations

Several limitations must be taken into consideration when interpreting the results of this

umbrella review even though one strength of this methodology is that it provides comprehen-

sive evidence regarding the mental health problems that were faced by HCPs during the

COVID-19 pandemic, First, there is a possibility of selection bias. For example, non-English

language meta-analyses were not included in this umbrella review, and this may introduce a

selection bias. Second, it may be the case that some meta-analyses may have included the same

primary studies and that there is consequently a significant study overlap between the meta-

analyses included in this review. However, since the results of the studies were then combined

with other studies, and a new result was presented, these were regarded as being new studies

[25]. Further, several researchers address overlapping by removing some of the reviews with

higher rates of overlapping [26,127]. Although removing the overlapping meta-analyses solves

the problem of dependent effects, it might introduce a bias of its own. Excluding one of two

overlapping meta-analyses from an umbrella review will bias the overall estimate [128,129]. In

addition, Hennessy and Johnson [127] clearly mention that the overlap of primary studies

included in a meta-review is not necessarily a bias but often can be a benefit.

Third, the various methodologies of the primary studies that were included in the meta-

analyses, in terms of sampling methods, assessment tools, operational definitions of the symp-

toms and study length, might have affected the sensitivity and specificity with regard to detect-

ing the prevalence estimations of stress, anxiety, depression, and sleep disturbance [130].

Finally, it should be noted that stress, anxiety, depression, and sleep disturbance varied

between the HCPs studied. Therefore, future research should focus on the difference contexts

of estimation prevalence between HCPs and should report the prevalence in each group.

5. Conclusion

In summary, this umbrella review systematically analyses the currently available evidence on

the prevalence of stress, anxiety, depression, and sleep disturbance among HCPs in relation to

COVID-19. It revealed that the incidence of these symptoms is high in the HCP population.

However, there is wide variation in the degree of these conditions among this HCP population.
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This may be due to the varying experiences of COVID-19 and the cultural differences in the

countries where the studies have been carried out. It is clear from the current evidence that

strategies involving multi-level interventions are required to develop effective interventions

that can help improve the mental health and well-being of HCPs and foster post-traumatic

growth. Further research needs to address the limitations of the existing literature, in order to

enable the authorities, providers, and patients to improve the quality of mental health on the

part of HCPs.
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