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Abstract

Health care workers (HCWs) in eastern Africa experience high levels of burnout and depres-

sion, and this may be exacerbated during the COVID-19 pandemic due to anxiety and

increased work pressure. We assessed the prevalence of burnout, depression and associ-

ated factors among Malawian HCWs who provided HIV care during the COVID-19 pan-

demic. From April-May 2021, between the second and third COVID-19 waves in Malawi, we

randomly selected HCWs from 32 purposively selected PEPFAR/USAID-supported health

facilities for a cross-sectional survey. We screened for depression using the World Health

Organization Self Report Questionnaire (positive screen: score�8) and for burnout using

the Maslach Burnout Inventory tool, (positive screen: moderate-high Emotional Exhaustion

and/or moderate-high Depersonalization, and/or low-moderate Personal Accomplishment

scores). Logistic regression models were used to evaluate factors associated with depres-

sion and burnout. We enrolled 435 HCWs, median age 32 years (IQR 28–38), 54% male,

34% were clinical cadres and 66% lay cadres. Of those surveyed, 28% screened positive for

depression, 29% for burnout and 13% for both. In analyses that controlled for age, district,

and residence (rural/urban), we found that screening positive for depression was associated

with expecting to be infected with COVID-19 in the next 12 months (aOR 2.7, 95%CI 1.3–

5.5), and previously having a COVID-19 infection (aOR 2.58, 95CI 1.4–5.0). Screening posi-

tive for burnout was associated with being in the clinical cadre (aOR 1.86; 95% CI: 1.2–3.0)

and having a positive depression screen (aOR 3.2; 95% CI: 1.9–5.4). Reports of symptoms

consistent with burnout and depression were common among Malawian HCWs providing

HIV care but prevalence was not higher than in surveys before the COVID-19 pandemic.

Regular screening for burnout and depression should be encouraged, given the potential for

adverse HCW health outcomes and reduced work performance. Feasible interventions for

burnout and depression among HCWs in our setting need to be introduced urgently.
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Introduction

Health systems in Africa require a motivated and effective health workforce but this is chal-

lenged by a high prevalence of mental health conditions among health care workers (HCWs)

[1, 2]. Depression and burnout in particular threaten the wellbeing and effectiveness of HCWs

[3, 4]. Evidence from before the COVID-19 pandemic shows high rates of psychological dis-

tress, anxiety, depression and burnout among HCWs in resource limited settings [4–7]. A sys-

tematic review from countries in Asia, South America, Europe and Africa, documented an

overall prevalence of depression and depressive symptoms of 29% (range 21% to 43%) in the

medical workforce [8]. Depression and burnout increase staff turnover, decrease quality of

care provided to clients, and cause poor health outcomes among HCWs [9–11]. Although

depression and burnout are distinct conditions, they have been shown to be related [12]. In a

study conducted with nurses in South Africa, the presence of burnout syndrome was a deter-

minant of depression [13]. Burnout results from long-term job-related stress. Based on the

Job-Demand Resource model [14], and evidence from other studies [15], it is hypothesized

that experiencing burnout may lead to ill health, including depression. Research from before

the COVID-19 pandemic found that burnout prevalence among HCWs in the sub-Saharan

Africa region ranged from 40 to 80%, depending on country, type of HCW and the burnout

measurement tool [16]. Workload may contribute to burnout [4]. In Malawi, the HIV preva-

lence among adults is 8.9%, and around 1,000,000 Malawians are living with HIV [17]. Of

those, 88.3% are aware of their HIV-positive status and 97.9% are on antiretroviral therapy

(ART) [17] This has created a huge care burden for HIV treatment clinics, which at the same

time experience severe staff shortages, as only 28 nurses and two physicians are available per

100,000 population [18]. In such high-burden circumstances, HIV service providers may be at

particularly high risk among HCWs to experience mental health problems. A Malawian study

reported 62% burnout among HCWs in HIV care in 2018 [10].

Malawi registered its first confirmed COVID-19 case in April 2020. Several nation-wide

measures were introduced, including school closure, COVID-19 screening at border posts and

restricting attendance of public events [19]. The Malawi Ministry of Health provided a package

of interventions at health facilities, such as increased hand washing, physical distancing, using

facemasks and temporary suspension of some HIV services [19]. In March 2021, COVID-19

vaccination rollout started for priority populations. By May 2021, during the study period,

around 35,000 confirmed cases and 1,200 deaths had been recorded, with an estimated case-

fatality ratio of 3.4% [20]. For a variety of reasons, the COVID-19 pandemic may exacerbate

mental health concerns among HCWs, including post-traumatic stress disorder, anxiety,

depression and burnout [21]. Despite preventive measures, HCWs may worry about their own

health and their elevated risk of contracting COVID-19 [22]. They may also have concerns

about being a source of exposure for their family members [11]. Finally, the COVID-19 disease

burden may have added pressures to already overstretched health systems [23].

At the time when the COVID-19 vaccine had just been rolled out in Malawi to HCWs as a

priority population, we sought to assess the prevalence of depression and burnout and associ-

ated factors among HCWs working in HIV services during the COVID-19 pandemic in

Malawi.

Methods

Study design, site and participant selection

We conducted a cross-sectional survey of 435 HCWs from 32 health facilities supported by

Partners in Hope, a USAID/PEPFAR implementing partner that supports HIV/AIDS care and
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treatment in Malawi. Selected sites included 25 public health facilities (6 urban and peri-urban

district hospitals; 3 rural community hospitals; and 16 rural health centres) and 7 faith-based

hospitals (3 urban and 4 rural) run by the Christian Health Association of Malawi. The health

facilities were purposively selected across the three geographical regions of Malawi. We

included facilities with a high HIV burden where COVID-19 greatly affected HIV service

delivery.

The sample size was determined using a standard sample size formula for estimating pro-

portions, where we included the prevalence of burnout derived from a study that was con-

ducted in Malawi in 2018 [10]. Due to lack of data on the number of HCWs within different

cadres at each of the 32 purposively selected facilities, which would be required to draw a sam-

pling frame, we were not able to distribute this sample across the facilities proportionate to

size, in order to have a self-weighted sample. Instead, the calculated sample size of 435 was

equally distributed over the 32 health facilities, resulting in 14 HCW required per facility.

From April-May 2021, between the second and third COVID-19 waves in Malawi, we

invited up to 14 HCWs per facility to participate in an anonymous survey. Eligibility criteria

were:�18 years of age and providing outpatient HIV care during the three months preceding

data collection. We stratified HCWs into clinical and lay cadres, then randomly selected one

individual per stratum and repeated this until up to 14 health care workers were invited for

participation per facility. Clinical cadres included physicians, clinical officers, medical assis-

tants and nurses. Lay cadres were staff who support HIV counseling and treatment, health pro-

motion, and community-based care (HIV Diagnostic Assistants, Health Surveillance

Assistants, Treatment Supporters, and Data Clerks).

Data collection tools

We used the World Health Organization’s (WHO) Self Reporting Questionnaire (SRQ) [24]

and the Maslach Burnout Inventory (MBI) [25], which are validated screening tools for

depression and burnout, respectively [26]. We also collected socio-demographic information

and asked questions about participants’ personal experiences with COVID-19. We used a ver-

sion of the MBI tool that was previously modified for use in Malawi, to ensure relevance and

appropriateness of questions in the local setting [10]. The tool was translated into the local lan-

guage (Chichewa) and administered by research assistants in private spaces. Responses were

directly logged into SurveyCTO, a mobile data collection platform, using Android tablets.

All respondents provided oral consent to participate in the survey. We did not collect any

personal identifying data. HCWs received their screening results and those who screened posi-

tive for depression and burnout were offered counseling by lay cadre staff and psycho-social

counselors. Research assistants received guidance on how to refer respondents who indicated

having severe depression symptoms to a mental health service provider. The study was

approved by the Malawi National Health Sciences Research Committee (reference number 19/

08/2338), and the University of California Los Angeles Institutional Review Board (reference

number 21–000392).

Measurement of outcomes

Depression measurement. The WHO SRQ tool is comprised of 20 yes/no questions

about physical, mental and emotional symptoms in the past 30 days. In order to capture expe-

riences during the last COVID-19 wave, we extended this period to 3 months. “Yes” responses

were assigned 1 point, and “no” responses 0 points; the responses were summed (possible

range: 0–20), and the threshold for a positive screen for depression was set at�8, which was

validated in previous studies in Malawi [27, 28].
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Burnout measurement. The validated MBI tool has 22 questions across three domains of

burnout: emotional exhaustion (EE), which measures exhaustion at work; depersonalization

(DP), which measures negative or cynical feelings; and low personal accomplishment (PA),

which measures feelings about one’s competencies. Each item asks how often respondents feel

that way about their job, rated on a seven-point Likert scale (0–6). Sums were calculated for

each of the three domains and scores were classified as low, moderate or high. Consistent with

previous research conducted in Malawi [16], we defined a positive screen for burnout domains

as having a moderate (19–26) or high (27+) score on EE, and/or a moderate (6–9) or high (10

+) score on DP, and/or a moderate (39–34) or low (0–33) score on PA. Higher EE and DP

scores, and a lower PA score correspond with greater burnout. Many of the items in the MBI

ask specifically about feelings related to patient interactions. Because data clerks were not

directly involved in healthcare provision, we excluded them from all analyses related to

burnout.

Data analysis

Our analysis had two main outcomes: depression and burnout. We used descriptive statistics

to describe the prevalence of screening positive for depression and of screening positive for

burnout. Burnout prevalence was determined on the basis of its individual constructs of EE,

DP and PA. Multivariable logistic regression models were used to assess factors associated

with positive screens for depression and burnout. Lastly, we used multivariable logistic regres-

sion to investigate the association between burnout and depression.

Regression models were fitted using a causal modelling approach [29] to investigate causal

relationships between independent variables, selected based on assumptions drawn from liter-

ature, and the outcome variables. Independent variables of interest included COVID-19 expe-

riences and risk perceptions, HCW cadres, marital status, and years of work [30, 31].

Multivariable logistic regression models controlled for age, district and residence (rural/

urban) as potential confounders. All multivariable logistic regressions models used cluster

robust standard errors that allowed for intragroup correlation at the facility level to control for

clustering [32]. All analyses were conducted using Stata v17.

Results

Of the 435 HCWs included, 54% were male and the median age was 32 (IQR: 28–38) years.

Two-thirds were from rural health facilities. One-third were clinical cadres and the rest were

lay cadres, of which 26% were data clerks. Thirteen percent reported ever having confirmed or

suspected COVID-19, 15% had a household member, family member, or close friend who

died from COVID-19-related complications, and 8% believed they would definitely or proba-

bly get COVID-19 in the next 12 months (Table 1).

Prevalence and determinants of positive depression screen

Twenty-eight percent of respondents screened positive for depression, with a median SRQ

score of 5.6 (IQR 3–8). Factors significantly associated with a positive depression score were:

believing he/she will probably or definitely get COVID-19 in the next 12 months, and ever had

suspected or confirmed COVID-19. Female HCWs had higher prevalence of positive depres-

sion screen than males (32% versus 25%), but the difference was not significant. Lay cadres,

who constituted the majority (64%) of the HCWs who screened positive for depression, had a

non-significantly lower prevalence of positive depression screen vs. clinical cadres (27% vs.

30%) (Table 2).
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Prevalence of burnout and factors associated with burnout

After excluding data clerks, 360 HCWs remained available for the burnout analyses. Of these,

29% screened positive for burnout. The prevalence was significantly higher among clinical

cadres than lay cadres (37% vs. 23%, p = 0.01). No other factors were significantly associated

with a positive burnout screen (Table 3).

Table 1. Description of HCW sample (n = 435).

Characteristic N (%) or median (IQR)

Region

Central 220 (51%)

Southern 176 (40%)

Northern 39 (9%)

Location

Rural 299 (69%)

Urban 136 (31%)

Cadre

Non-clinical lay cadres

- Data clerk 75 (17%)

- Other* 211 (49%)

Clinical cadres 149 (34%)

Years worked in cadre

Median (IQR) 4 (1–8)

Sex

Male 236 (54%)

Female 199 (46%)

Age

Median, years (IQR) 32 (28–38)

Marital Status

Single 114 (26%)

Married 294 (68%)

Divorced/Separated/Widowed 27 (6%)

COVID-19 experiences and risk perceptions
Ever tested CoV-SARS-2 positive or had suspected COVID-19

No 379 (87%)

Yes 56 (13%)

Household member, family member, or close friend had COVID-19

No 250 (58%)

Yes 185 (42%)

Household member, family member, or close friend died of COVID-19

No 370 (85%)

Yes 65 (15%)

COVID-19 Risk Perception

Believe will unlikely, probably not or definitely not have COVID-19 in next 12 months 384 (92%)

Believe will definitely or probably have COVID-19 in next 12 months 34 (8%)

IQR: inter-quartile range.

* (Patient supporters, HIV diagnostic assistants and health surveillance assistants)

https://doi.org/10.1371/journal.pgph.0001887.t001
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Prevalence of burnout by domains

Thirty-nine HCWs registered positive burnout scores in emotional exhaustion (3% high and

8% moderate). Commonly reported symptoms within this domain included feeling “used up”

at the end of the workday and “working too hard on one’s job”. Only 1% of HCWs registered a

high and 2% a moderate score in the depersonalization domain, with common symptoms

reported as “feelings of becoming more unsympathetic towards people/clients” and “blaming

clients for their problems”. The highest prevalence (21%, n = 76) was in the personal accom-

plishment domain (4% low and 17% moderate), mostly from “feeling less energetic” and “not

being able to deal with emotional problems calmly” (Table 4).

Association between burnout and depression

Among the 104 client-facing HCWs who screened positive for burnout, nearly half also

screened positive for depression (46%, n = 48). Controlling age, sex, marital status, years of

work and geographical location, having a positive burnout screen was significantly associated

with screening positive for depression (aOR: 3.2, 95%CI 1.9–5.4).

Discussion

A year into the COVID-19 pandemic, after two waves of COVID-19 in Malawi and prior to

the availability of widespread vaccination, we found that 28% of Malawian HCWs in HIV care

Table 2. Prevalence and determinants of positive depression screen.

Characteristic Prevalence % (n) ORs (95% CI) P-Value aORs (95% CI) P-Value

Overall prevalence 28.1 (122)

Cadre

Lay cadre* 27.3 (78) 1 1

Clinical 29.5 (44) 1.12 (0.7–1.7) 0.62 1.15 (0.7–1.8) 0.55

Years in cadre

0–5 year 28 (75) 1 1

6 or more years 28 (47) 0.99 (0.6–1.5) 0.98 1.03 (0.6–1.7) 0.90

Gender

Male 25 (59) 1 1

Female 31.7 (63) 1.39 (0.9–2.1) 0.12 1.40 (0.9–2.1) 0.12

Marital Status

Single 29.8 (34) 1 1

Married 26.5 (78) 0.85 (0.5–1.4) 0.50 0.89 (0.5–1.5) 0.66

Divorced/Separated/Widowed 37 (10) 1.38 (0.6–3.3) 0.47 1.54 (0.6–4.2) 0.40

Ever tested CoV-SARS-2 positive or had suspected COVID-19

No 25.3 (96) 1 1

Yes 46.4 (26) 2.56 (1.4–5.0) <0.01 2.58 (1.4–5.0) <0.01

Household member, family member, or close friend died of COVID-19

No 102 (27.13) 1 1

Yes 20 (33.9) 1.38 (0.8–2.5) 0.28 1.42 (0.8–3.0) 0.25

COVID-19 risk perception

Believe will unlikely, probably not or definitely not have COVID-19 in next 12 months 26.3 (101) 1 1

Believe will definitely or probably have COVID-19 in next 12 months 47.1 (16) 2.49 (1.2–5.1) 0.01 2.67 (1.3–5.5) 0.01

OR, odds ratio, aOR, adjusted odds ratio; CI, confidence interval.

*Patient Supporter, HIV Diagnostic Assistant, Health Surveillance Assistant, Data Clerk, *adjusting for Age, district and Urban/rural

https://doi.org/10.1371/journal.pgph.0001887.t002
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screened positive for depression, 29% for burnout and 13% for both. A positive screen for

depression was associated with reporting a previous COVID-19 infection, and with believing

that one would get COVID-19 in the next 12 months. Screening positive for burnout was asso-

ciated with being a clinical health worker (versus being a lay cadre staff). There was a strong

association between screening positive for depression and burnout. The prevalence of depres-

sion we observed was lower compared to recent literature. A systematic review of studies

among HCWs providing frontline COVID-19 care in 17 countries from Asia and Africa found

Table 3. Prevalence and determinants of positive burnout screen.

Characteristic Prevalence %(n) ORs (95% CI) P-Value aORs (95% CI) P-Value

Overall prevalence 28.1 (122)

Cadre

Lay cadre* 23 (49) 1 1

Clinical 37 (55) 1.92 (1.2–3.1) 0.01 1.86 (1.2–3.0) 0.01

Years in cadre

0–5 year 28 (55) 1 1

6 or more years 31 (49) 1.17 (0.7–1.9) 0.49 1.03 (0.6–1.8) 0.91

Sex

Male 26 (49) 1 1

Female 32 (55) 1.30 (0.8–2.1) 0.26 1.26 (0.8–2.0) 0.33

Marital Status

Single 30 (34) 1 1

Married 27 (78) 0.98 (0.6–1.7) 0.93 0.86 (0.5–1.6) 0.63

Divorced/Separated/Widowed 37 (10) 1.49 (0.6–3.8) 0.41 1.17 (0.4–3.5) 0.78

Ever tested CoV-SARS-2 positive or had suspected COVID-19

No 29 (92) 1 1

Yes 28 (12) 0.94 (0.5–1.9) 0.87 0.92 (0.4–1.9) 0.82

Household member, family member, or close friend died of COVID

No 87 (28) 1 1

Yes 17 (33) 1.27 (0.7–2.3) 0.5 1.17 (0.6–2.2) 0.6

COVID-19 risk perception

Believe will unlikely, probably not or definitely not have COVID-19 in next 12 months 28 (88) 1 1

Believe will definitely or probably have COVID-19 in next 12 months 42 (11) 1.93 (0.9–4.3) 0.11 1.89 (0.8–4.3) 0.13

OR, odds ratio, aOR, adjusted odds ratio; CI, confidence interval.

*Patient Supporter, HIV Diagnostic Assistant, Health Surveillance Assistant, Data Clerk *adjusting for Age, district and Urban/rural

https://doi.org/10.1371/journal.pgph.0001887.t003

Table 4. Prevalence of burnout by domain.

Emotional Exhaustion (EE) Depersonalization (DP) Personal Accomplishment (PA)*
Low Moderate High Low Moderate High High Moderate Low

BO score 0–18 19–26 27+ 0–5 6–9 10+ 40+ 39–34 0–33

(n = 360) ^ n = 321 n = 30 n = 9 n = 350 n = 7 n = 3 n = 283 n = 62 n = 14

% 89% 8% 3% 97% 2% 1% 79% 17% 4%

(95% CI) (86–92%) (6–12%) (1–5%) (95–99%) (1–4%) (0–3%) (74–83%) (14–22%) (2–7%)

^ data missing of one person

*For EE and DP, higher score corresponds with greater burnout. For the PA sub-scale, lower score corresponds with greater burnout. The grey-filled boxes correspond

with positive burnout screen

https://doi.org/10.1371/journal.pgph.0001887.t004
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the mean prevalence for depression was 43% [33]. HCWs included in our study did not pro-

vide frontline COVID-19 care. However, they were providing HIV care in clinics where they

were likely exposed as they provided services to individuals who might have come in with

symptoms of COVID-19. At the time of our study, a COVID-19 wave had just abated and vac-

cine roll out was on its way, with high uptake among HCWs by the end of May 2021 [34]. This

may have created a more positive outlook for HCWs and may have mitigated COVID-19’s

role on the development of depressive symptoms and burnout.

Our study took place when there was uncertainty about the future of the pandemic, disrup-

tions to personal networks had occurred [35, 36], and HCWs had experienced illness and

bereavement among close family members and peers [37]. The Malawi government had

imposed restrictions to control the spread of COVID-19 [20] and these limited interactions

with people who could provide social support, which may cause negative psychological effects

[38]. We found that previous COVID-19 infection and having a higher perceived risk of con-

tracting COVID-19 were associated with positive depression screen. Previous studies also

found that fear of COVID-19, either through personal experience or perceived future risk,

impacts HCWs’ mental wellbeing and can be a precursor of several mental disorders including

anxiety and post-traumatic stress [30, 33, 37]. A study from Ethiopia documented that many

HCWs were worried about contracting COVID-19, and found that this was positively associ-

ated with depressive symptoms and anxiety [39].

We found a relatively low prevalence of a positive screen for burnout (29%) compared to

the broader literature from sub-Saharan Africa prior to the COVID-19 pandemic, when burn-

out rates among HCWs ranged between 40–80% and positivity was higher in all three domains

[3]. Burnout in our population was largely driven by positivity in the personal accomplishment

domain, indicating that HCWs had a low sense of competence and achievement in their work.

In studies from Malawi more than a decade before the COVID-19 pandemic, the prevalence of

burnout in the personal accomplishment domain was reported to be as high as 40% [16, 40].

In a 2018 study among HCWs providing HIV care in Malawi, using the same screening tool

and criteria for burnout, the prevalence was 62% [10]. This study utilized self-administered

written surveys, while ours used research assistants conducting in-person interviews with

HCWs. This may have led to social desirability bias within our study, which could have con-

tributed to a lower prevalence of burnout.

An important difference between our and previous studies is that two-thirds of our partici-

pants were non-clinical lay cadres. Compared to clinical cadres, lay health workers had a simi-

lar prevalence of positive screen for depression (30% vs. 27%) but a much lower prevalence of

positive burnout screen (37% vs. 23%). Malawi’s health care system has critical staff shortages

and rising numbers of patients, increasing the burden of responsibility mostly among clinical

health workers [18], which was underlined by the association of clinical cadre with burnout in

our study. The majority of lay health workers among the participants in our study (64%) con-

tributes to the lower observed overall burnout prevalence compared to previous studies.

We found that HCWs who screened positive for burnout were three times more likely to

screen positive for depression. A study among nurses which examined the relationship

between burnout and depression also found that burnout was related to increased prevalence

of depressive symptoms [41]. While debate about distinction and overlap between burnout

and depression continues [42], burnout is considered to be mostly work-specific and there is

some evidence that burnout is a risk factor for depression [43–45]. Given these points, and

because their management is different, it is important to screen HCWs for both conditions

and to develop interventions that address the specific aspects of these conditions.

Evidence-based treatment for depression, which is feasible in low-resource settings, is avail-

able in Malawi, including pharmacotherapy and psychological interventions [46–48]. A variety
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of counseling and psychological support interventions for burnout has been studied in Africa

and some were found to be effective [49–51]. This evidence base still appears to be limited and

more high-quality studies are needed for the management and prevention of burnout in our

setting. If interventions for depression and burnout are to have meaningful impact, a large

diagnostic and treatment gap for mental disorders, caused by scarce human resources, com-

peting public health priorities, and low investment in mental health services, must be

addressed [52].

Strengths of our study are the large sample, which was geographically representative and

included clinical staff and lay cadres from rural and urban, and government and private health

facilities. We also note several limitations. We used surveys that relied on a research assistant

to ask each question and record the answer. As mentioned above, this may have caused mea-

surement error due to social desirability bias, particularly for the MBI burnout scale, which is

typically self-administered, and may have resulted in an underestimation of burnout. Our

cross-sectional survey also cannot determine causality of the associations found. Results may

have differed during COVID-19 waves, and we did not capture cumulative, longer-term

COVID-19 effects. Due to lack of a priori data on the total number of HCWs within clinical

and lay cadres at the selected 32 facilities that were needed to draw a sampling frame, we were

unable to estimate a self-weighted sample that would consider multi-stage sampling. Alterna-

tively, we used standard statistical inferencing assumptions, hence the generalization of our

findings to the population level must be considered with caution.

Conclusion

While HCWs who provide HIV care in Malawi screened positive for burnout and depression

commonly, prevalence rates were not higher than reported before the COVID-19 pandemic.

Our results reinforce the importance of screening HCWs for burnout and depression given

the negative consequences for mental health and work performance. Appropriate and feasible

interventions at the health system and individual level need to be introduced urgently to

address burnout and depression among HCWs in our setting.
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44. Tóth-Király I, Morin A, Salmela-Aro K. Reciprocal Associations between Burnout and Depression: An

Eight-Year Longitudinal Study. Applied Psychology. 2020;70. https://doi.org/10.1111/apps.12295

45. Chowdhury SR, Kabir H, Mazumder S, Akter N, Chowdhury MR, Hossain A. Workplace violence, bully-

ing, burnout, job satisfaction and their correlation with depression among Bangladeshi nurses: A cross-

sectional survey during the COVID-19 pandemic. PLOS ONE. 2022; 17(9):e0274965. https://doi.org/

10.1371/journal.pone.0274965 PMID: 36137141

46. Barbui C, Purgato M, Abdulmalik J, Acarturk C, Eaton J, Gastaldon C, et al. Efficacy of psychosocial

interventions for mental health outcomes in low-income and middle-income countries: an umbrella

review. The Lancet Psychiatry. 2020; 7(2):162–72. https://doi.org/10.1016/S2215-0366(19)30511-5

PMID: 31948935

47. Chibanda D, Weiss HA, Verhey R, Simms V, Munjoma R, Rusakaniko S, et al. Effect of a primary care–

based psychological intervention on symptoms of common mental disorders in Zimbabwe: a random-

ized clinical trial. Jama. 2016; 316(24):2618–26. https://doi.org/10.1001/jama.2016.19102 PMID:

28027368

48. Udedi M, Stockton MA, Kulisewa K, Hosseinipour MC, Gaynes BN, Mphonda SM, et al. Integrating

depression management into HIV primary care in central Malawi: the implementation of a pilot capacity

building program. BMC health services research. 2018; 18(1):1–12.

49. Ugwoke SC, Eseadi C, Onuigbo LN, Aye EN, Akaneme IN, Oboegbulem AI, et al. A rational-emotive

stress management intervention for reducing job burnout and dysfunctional distress among special edu-

cation teachers: An effect study. Medicine. 2018; 97(17). https://doi.org/10.1097/MD.

0000000000010475 PMID: 29703004

50. Johnson SM, Naidoo AV. A psychoeducational approach for prevention of burnout among teachers

dealing with HIV/AIDS in South Africa. AIDS care. 2017; 29(1):73–8. https://doi.org/10.1080/09540121.

2016.1201193 PMID: 27338092

51. Ogakwu NV, Ede MO, Amaeze FE, Manafa I, Okeke FC, Omeke F, et al. Occupational health interven-

tion for work-life balance and burnout management among teachers in rural communities. J Community

Psychol. 2022; 50(7):2923–37. Epub 20220220. https://doi.org/10.1002/jcop.22806 PMID: 35187678.

52. Keynejad R, Spagnolo J, Thornicroft G. WHO mental health gap action programme (mhGAP) interven-

tion guide: updated systematic review on evidence and impact. Evid Based Ment Health. 2021; 24

(3):124–30. Epub 20210426. https://doi.org/10.1136/ebmental-2021-300254 PMID: 33903119;

PubMed Central PMCID: PMC8311089.

PLOS GLOBAL PUBLIC HEALTH Burnout and depression among health care workers during COVID-19 pandemic

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0001887 September 20, 2023 12 / 12

https://doi.org/10.3389/fpsyt.2021.654430
http://www.ncbi.nlm.nih.gov/pubmed/34335321
https://doi.org/10.1186/1478-4491-7-13
http://www.ncbi.nlm.nih.gov/pubmed/19228391
https://doi.org/10.1590/0034-7167-2016-0019
https://doi.org/10.1590/0034-7167-2016-0019
http://www.ncbi.nlm.nih.gov/pubmed/29324955
https://doi.org/10.1016/j.cpr.2015.01.004
http://www.ncbi.nlm.nih.gov/pubmed/25638755
https://doi.org/10.1186/s12912-019-0377-4
http://www.ncbi.nlm.nih.gov/pubmed/31695576
https://doi.org/10.1111/apps.12295
https://doi.org/10.1371/journal.pone.0274965
https://doi.org/10.1371/journal.pone.0274965
http://www.ncbi.nlm.nih.gov/pubmed/36137141
https://doi.org/10.1016/S2215-0366%2819%2930511-5
http://www.ncbi.nlm.nih.gov/pubmed/31948935
https://doi.org/10.1001/jama.2016.19102
http://www.ncbi.nlm.nih.gov/pubmed/28027368
https://doi.org/10.1097/MD.0000000000010475
https://doi.org/10.1097/MD.0000000000010475
http://www.ncbi.nlm.nih.gov/pubmed/29703004
https://doi.org/10.1080/09540121.2016.1201193
https://doi.org/10.1080/09540121.2016.1201193
http://www.ncbi.nlm.nih.gov/pubmed/27338092
https://doi.org/10.1002/jcop.22806
http://www.ncbi.nlm.nih.gov/pubmed/35187678
https://doi.org/10.1136/ebmental-2021-300254
http://www.ncbi.nlm.nih.gov/pubmed/33903119
https://doi.org/10.1371/journal.pgph.0001887



