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Abstract

As a direct consequence of the Covid-19 pandemic, due to being exposed to chronic and

multiple sources of psychological stress, healthcare workers constitute a vulnerable popula-

tion. Despite the potential impact of Covid-19 on their psychological and physical health,

insufficient attention has been given to their mental well-being. The primary objective of this

study was to measure and understand this psychological impact on public sector doctors

and nurses in KwaZulu-Natal Province, South Africa. The secondary objective was to ascer-

tain their perceptions of psychosocial support, specific to Covid-19, within the workplace.

This cross-sectional electronic survey was conducted from August to October 2020, follow-

ing the first surge of the pandemic in the country, and included 312 participants. Depression,

anxiety and stress symptoms were assessed with the Depression Anxiety and Stress Scale-

21 item and post-traumatic stress was measured by the Impact of Events Scale-Revised

version. Measures of employer support were assessed using an adapted closed-ended

questionnaire. The participants’ mean age was 36.6± 9.3 years with three quarters being

male (n = 234, 75.0%) and predominantly (n = 214, 72.3%) medical doctors. Numbers of

participants with depression, anxiety and stress were 121 (51.5%), 111 (47.2%) and 104

(44.3%) respectively, with 38 (16.2%), 50 (21.3%) and 38 (16.2%) in the combined severe/

extremely severe range, respectively. On the Impact of Events Scale-Revised, 34 (13.7%)

participants were in the severe range. Subjectively, 63.0% felt that their concerns were not

‘heard’, 75.1% did not feel ‘cared for’ and 81.1% and 74.0% did not feel ‘physically’ or ‘psy-

chologically’ supported, respectively. High levels of depression, anxiety, stress and trau-

matic stress, combined with poor perceptions of employer support, highlight the need to

identify and address the psychosocial support needs and expectations of healthcare work-

ers for the duration of the pandemic, as well as for the mental health sequelae post-

pandemic.
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Introduction

On the 30th of January 2020, the World Health Organization (WHO) declared the Covid-19

outbreak a public health emergency of international concern [1]. By the 11th of March 2020, it

was declared a global pandemic [2]. The Centres for Disease Control and Prevention (CDC)

defines a pandemic as an epidemic that has spread over several countries or continents, usually

affecting large numbers of people [3]. This unprecedented pandemic has placed severe physical

and psychological pressure upon healthcare workers (HCWs), significantly so in low-income

and middle-income countries (LMICs) [4–6].

Healthcare workers have been noted to have an increased susceptibility to the physical risks

associated with Covid-19 [7,8]. In the first year of the pandemic in KwaZulu-Natal (KZN), as

of the 20th of February 2021, 15 829 HCWs were reported to have been infected with Covid-19

in the public sector, of whom 335 died [9]. In light of this, the physical protection of HCWs

has been highlighted as a ‘critical’ part of the Covid-19 response [10]. However, the paradigm

of protection largely focuses on physical risks, with decreased attention addressing the con-

comitant psychological risks inherent in frontline healthcare work during the pandemic, par-

ticularly in LMICs [6]. Biologically, chronic stress has been reported to have adverse

physiological effects, including hormonal, immunological and cognitive functioning [11–13].

Depression, anxiety and stress (DAS) and post-traumatic stress disorder (PTSD) have been

shown to be associated with immune and inflammatory dysregulation mechanisms, notably,

responses to viral infections. The pandemic has therefore set in motion a vicious cycle, with a

complex interplay of numerous physiological and psychosocial factors. These impact both

physical and mental health, and ultimately, the immune system, which is central to the individ-

ual impact of and outcome from a viral infection. This highlights that, if healthy outcomes are

to be achieved for both the healthcare providers and the patients they serve, a holistic pan-

demic action plan should address both the obvious biological threat as well as the inherent psy-

chosocial stress. Similarly, the current vaccine rollout highlights physical immunity, but

nothing of the need for ‘psychological immunity’ for HCWs who have been exposed to a new

and unpredictable situation fraught with emotional and ethical complexities [14,15]. Psycho-

logical immunity is defined as “a system of adaptive resources and positive personality charac-

teristics that acts as psychological antibodies at the time of stress” [14]. Beneath this Covid-19

viral pandemic lurks a ‘parallel epidemic’ of deteriorating mental health that requires acknowl-

edgement and necessitates action [16].

Results from studies conducted on Covid-19 to date and previous infectious disease out-

breaks, highlight that in these situations HCWs experience high levels of DAS and post-trau-

matic stress (PTS) symptoms [4,17–22]. Studies conducted during this pandemic have shown

that medical HCWs (medical doctors and nurses) have a higher prevalence of mental health-

related symptoms than non-medical HCWs [23,24]. A 2020 rapid systematic review of the

impact of viral epidemic outbreaks on the mental health of frontline HCWs reported the

pooled prevalence for clinically significant symptoms of mental disorders as highest for anxi-

ety, followed by depression and post-traumatic stress disorder (PTSD) [11]. Moreover, after

the Severe Acute Respiratory Syndrome (SARS) pandemic in 2012, symptoms of psychological

distress were found to persist up to three years after the crisis [25]. One prospective six-month

study, conducted in 2020, during the first year of the pandemic, reported a persistence and

slight increase of stress and burnout which persisted beyond lockdown periods [22].

A health survey of South African HCWs, conducted during the early part of the Covid-19

pandemic, found poor general health and well-being in 23.7% of participants, while 19.4% to

53.6% reported levels of ‘psychological distress’ [26]. In SA, and particularly in KZN, HCWs

represent a vulnerable population, as they are exposed to high work demands in the context of
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a resource constrained health sector [27]. Mental health services for them may be overshad-

owed by other local health needs, which include the high burden of infectious diseases, such as

the Human Immunodeficiency Virus (HIV) and tuberculosis (TB) [27]. Pre-pandemic, the

KZN Department of Health (DOH) had existing resource and infrastructural challenges [28],

and burnout, anxiety and depressive symptoms had already been shown to be highly prevalent

in HCWs in South Africa [27]. The unprecedented Covid-19 pandemic has thus added a con-

siderable additional burden to a strained and constrained health force.

Psychological distress experienced by HCWs during the pandemic are multifactorial in ori-

gin. Personal fear was combined with the inordinate professional demands made in the con-

text of sub-optimum healthcare resources for both patients and HCWs [22,29]. In addition,

grieving for personal losses as well as for patients and colleagues, combined with the challenges

associated with lockdown all together pose a formidable demand on any individual’s resilience

[30]. Notably, this pandemic has intensified pre-existing ‘professional grief’ issues in HCWs,

while they are simultaneously encountering ‘personal grief’[31]. Professional grief refers to the

grief experienced by HCWs due to the loss of a patient whereas personal grief refers to the

grief experienced by HCWs due to the loss of their own loved ones [31]. Moreover, restricted

access to psychological support and the performance of funeral and grieving rituals, due to

lockdown regulations, can lead to increased rates of pathological grief in HCWs and this

increases their risk for various symptoms of psychological distress [31].

Healthcare workers are a vital resource in both the Covid-19 response and the maintenance

of essential services and their motivation and empathy are essential to effective and compas-

sionate patient care [32]. Psychological distress among HCWs can negatively job satisfaction,

performance and can impact patient care and safety [10,32,33]. This could have negative finan-

cial and healthcare repercussions [34]. Psychological distress experienced by HCWs can there-

fore have far-reaching short-term and long-lasting negative effects on their mental health and

overall psycho-social well-being [11,35] as well as on healthcare services.

In response to the pandemic in 2020, the KZN DOH prepared a ‘mental health toolkit’ for

HCWs, which can be accessed via their webpage, containing appropriate guidelines and

resources to assist them with the psychological impact of the pandemic and links for further

information and assistance [36]. Additionally, the KZN Directorate of Mental Health, in col-

laboration with its EAP, set up a psychosocial support platform at the level of each of its eleven

health districts to address HCW stress and distress [36]. While acknowledging these efforts,

there is a growing body of evidence to support the need for understanding and measuring the

psychological impact of global health crises [32]. However, locally relevant data is limited, and

data from African contexts are urgently needed to inform a more comprehensive and holistic

response to pandemics [32]. This data should be utilised to inform the development of future

studies, policies, improvements and interventions to contribute to better health outcomes and

the general well-being of HCWs, patients and communities. Therefore, the study aimed to

assess the psychological impact of the Covid-19 pandemic on public sector doctors and nurses

in KZN.

Methods

Setting, study design, participants and procedure

The first Covid-19 pandemic surge in KZN ‘peaked’ during late July 2020 [37]. At the onset of

the pandemic in KZN, specific healthcare facilities were designated as Covid-19 units. How-

ever, in the context of a resource-constrained setting and rising infection rates, this plan was

no longer feasible, and this resulted in Covid-19 related care being integrated into all existing

public healthcare facilities. This study was planned in March 2020, a few days after the
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outbreak in South Africa, and in August 2020 to October 2020 was conducted as a cross-sec-

tional survey of public sector medical doctors and nurses in KZN and included those from pri-

mary and community health centres and district, regional and tertiary hospitals. As at July

2020, there were 4299 medical doctors and 33422 nursing staff employed by the KZN DOH. In

view of the uncertainty of the course of the pandemic and the likely impact on and response

from local HCWs, a minimum sample size of 300 participants was planned. This was in keep-

ing with similar studies that had already been conducted and which had sample sizes varying

from 69 to 184 participants [17,29]. Convenience and snowball sampling strategies were uti-

lised, with the study being conducted via electronic platforms. Despite the research engaging

on multiple platforms and allowing access to the survey for a period of three months, a total of

312 HCWs participated in the study. Eligible participants were English literate. They were

required to confirm that they were doctors and nurses employed at public health facilities in

KZN during the pandemic. The electronic platforms precluded screening for exclusionary cri-

teria; it was assumed that personnel accessing the electronic survey were physically and men-

tally capable of participation.

The study questionnaires were created using Survey Monkey, a commercial online survey

platform. Information and contact details of available mental health resources and services

were included within the survey for all participants to access. The research team engaged in

various activities to ensure maximum voluntary participation. The notice of the study as well

as the link to the survey questionnaires were circulated via various electronic communication

platforms (e-mail/Instant Messaging platforms/social media) used by public sector HCWs.

This was posted on the KZN DOH intranet website, which can be accessed by medical and

nursing personnel and is available on communal computers within healthcare facilities. The

provincial Employee Assistance Program (EAP) coordinator circulated notification of the

study and the link to the survey questionnaires to the EAP staff at the various healthcare facili-

ties to encourage eligible persons to participate. The EAP coordinator has communication

channels with all KZN DOH healthcare facilities via each facility’s EAP staff members. The

South African Medical Association (SAMA) also circulated the notification and link for the

study to all their members via e-mail, to raise awareness and facilitate participation in this

study.

Ideally, a study of this nature is best undertaken qualitatively. This would have allowed the

capturing of individual narratives and allowed for in-depth exploration of the rampant themes

of psychological distress that have been associated with the pandemic: fear, anxiety, grief, phys-

ical and emotional exhaustion and moral injury [38]. However, the university biomedical

research ethics committee imposed strict restrictions on contact research during the Covid-19

pandemic and online interviews were precluded by the lack of hospital e-platforms. Tele-

phonic interviews were not feasible due to the personal cost implications for the participants.

Moreover, staff were overwhelmed with coping with the pandemic personally and profes-

sionally. Past studies conducted in Africa of a similar nature and topic were also conducted via

quantitative methods [27,39]. The sample obtained was recruited with difficulty despite the

multiple formal and informal platforms used to advertise it and encourage participation.

This study was approved by the Biomedical Research Ethics Committee (BREC) of the Uni-

versity of KwaZulu-Natal (UKZN) (BREC 00001620/2020) and the KwaZulu-Natal DOH

(KZ_202006_021). All study participants provided informed consent electronically.

Study instruments

The main study outcomes measured were 1) depression, 2) anxiety, 3) traumatic stress related

symptoms and 4) subjective perceptions of employer support. Participants completed four
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questionnaires: a socio-demographic and occupational profile; the DASS-21; the IES-R; and a

customised questionnaire relating to perceptions of employer support.

The socio-demographic and occupational profile also contained questions related to per-

ception of risk and degree of involvement in the management of Covid-19 positive patients.

Perception of risk was elicited via a closed-ended yes/no question regarding whether the par-

ticipant felt that they were at an increased risk of contracting Covid-19. If the participant

answered in the affirmative, they were then directed to an open-ended question requesting

them to cite the reasons for their stated higher perception of risk. Degree of involvement of the

HCWs and their respective facility in the assessment and management of patients with Covid-

19 was included in the questionnaire. Irrespective of their degree of contact, all medical HCWs

were eligible for participation in this study and most facilities eventually had some degree of

exposure to Covid-19 positive patients.

The DASS-21 is a 21 item self-report tool designed to measure the emotional states of

depression, anxiety and stress, and contains three self-report scales with seven items each that

are divided into subscales with similar content. Before interpretation of the scores, the

summed numbers in each subscale are multiplied by two (as this is a shortened form of the

scale). The cut-off scores for each subscale are: Depression: normal (0–4), mild (5–6), moder-

ate (7–10), severe (11–13), extremely severe (14 or more); Anxiety: normal (0–3), mild (4–5),

moderate (6–7), severe (8–9), extremely severe (10 or more); Stress: normal (0–7), mild (8–9),

moderate (10–12), severe (13–16), extremely severe (17 or more) [40]. The DASS-21 was uti-

lised in similar previous studies in 2020 [41]. It was also used in other studies locally and

shown to be a valid and reliable instrument for research purposes in South Africa [40,42].

The IES-R is a 22 item self-report measure that assesses subjective distress caused by trau-

matic events. It corresponds to 14 of the 17 Diagnostic and Statistical Manual of Mental Disor-

ders-IV (DSM-IV) symptoms of PTSD, with subscales for intrusion, hyperarousal and

avoidance. The IES-R yields a total score ranging from 0 to 88, with a cut-off of 24 being used

to define PTSD of clinical concern. The total IES-R score can be graded for severity from nor-

mal (0–8), mild (9–25), moderate (26–43) to severe psychological impact (44–48) [43]. The

IES-R is one of the most widely used self-report measures within the trauma literature [44].

Review articles reported its use in multiple recent studies relating to the experiences of HCWs

during the Covid-19 pandemic [18]. It has been used in other studies locally and shown to be a

valid and reliable measure of post-trauma phenomenon in clinical and research settings

[35,44,45]. Due to the ongoing nature of the pandemic, the phrasing of the items on the IES-R

scale had to be adapted to the present tense. Efforts to contact its authors for permission to do

so were unsuccessful. The change of tense did not affect the content validity of the instrument.

Subjective perceptions of employer support were assessed using questions adapted from a

study conducted in the USA, which assessed the concerns of HCWs during the Covid-19 pan-

demic [29]. Their findings were organized into five requests from HCWs to their organization:

hear me, protect me, prepare me, support me, and care for me [29]. In our study, we adapted

these five requests into six closed-ended questions, with a distinction made between physical

and psychological needs. The choice of this measurement was based on the limited studies

available that measured perceptions of support, and to enable a comparison.

Statistical methods

Three analyses were conducted for this investigation: the first summarized the socio-demo-

graphic, screening (e.g. depression, anxiety, stress and traumatic stress) and occupational pro-

files using descriptive statistics; the second summarized the extent of perceived social support

during the COVID-19 pandemic using descriptive statistics; the third fitted separate regression
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models to investigate the roles of socio-demographic factors, occupational profiles and per-

ceived social support against each of the clinical outcomes. A significance of p<0.05 was used

for statistical significance testing, with the data being analysed using Stata Version 15.

Results

Socio-demographic and occupational profile

A total of 312 HCWs participated; their socio-demographic, occupational and clinical profiles

are presented in Table 1. The mean age was 36.6; three-quarters were male (n = 234, 75.0%),

and more than half were married (n = 175, 56.1%) or co-habiting (n = 17, 5.5%). The majority

(n = 214, 72.3%) were medical doctors. Nearly three-quarters (n = 178, 64.3%) had 10 years or

less of experience post qualification.

Among the 312 participants, 120 had pre-existing medical conditions, the most frequent

being hypertension (n = 30), followed by lung disease (n = 25) and diabetes (n = 12). A total of

39 participants had pre-existing psychiatric conditions.

Almost all (n = 270, 97.5%) reported their facility as being involved in the assessment and/or

management of patients with Covid-19, with most (n = 238, 85.9%) having had direct contact

with Covid-19 positive patients, while 90.2% (n = 248) confirmed a higher perception of per-

sonal risk, citing a variety of reasons ranging from high-risk exposure, having medical comor-

bidities and issues relating to Personal Protective Equipment (PPE). Of the total participants, 38

(14.1%) had contracted Covid-19 and 10 were persons under investigation (PUI) for the virus.

Just over one quarter (n = 73, 27.1%) had experienced the death of a loved one due to

Covid-19. Just over one half (n = 143, 53.8%) had experienced the associated death of a patient.

No correlation was found between death, either of a loved one or a patient, and measures of

distress or feelings of being supported.

Psychological impact

DASS-21. The mean DASS-21 score of the sample was 34.8 (standard deviation [SD]

27.4), with depression being the most prevalent of the three symptom categories, followed by

anxiety and then stress. According to the DASS-21 (Fig 1), prevalence of study participants

with depression, anxiety and stress were 121 (51.5%), 111 (47.2%) and 104 (44.3%) respec-

tively. The number of study participants with combined severe/extremely severe ranges were

38 (16.2%), 50 (21.3%) and 38 (16.2%) for depression, anxiety and stress respectively.

IES-R. The mean IES-R score was 25.8 (mild psychological impact) (SD 15.6). According

to the IES-R, 214 (86.2%) study participants scored between normal to moderate range, with

34 (13.7%) considered to be in the severe range (Fig 2).

Perceptions of support from employer

Table 2 presents the results related to perceptions of support among the participants.

Regression analyses

The results of the regression analyses are reported in Table 3. The perception of COVID-19

risk (adjusted β = 9.05, p = 0.01) was significantly associated with traumatic stress, as measured

by the IES- R. However, the perception of preparedness was significantly associated with lower

traumatic stress (adjusted β = -5.53, p = 0.02). Sex (male healthcare workers compared to

female) was the only covariate that was significant against other clinical outcomes in anxiety

(adjusted β = -3.69, p = 0.01), stress (adjusted β = -4.08, p = 0.01) and traumatic stress

(adjusted β = -5.60, p = 0.01).
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Table 1. Socio-demographic, clinical and occupational profiles of participants.

Overall

N %

Gender:

Male 234 75.0

Female 77 24.7

Non-Binary 1 0.3

Age category:

Under 30 79 25.3

30–59 229 73.4

60 plus 4 1.3

Race:

African 98 31.4

Coloured 25 8.0

Indian 152 48.7

White 32 10.3

Other 5 1.6

Marital status:

Single 106 34.0

Married 175 56.1

Co-habiting 17 5.5

Divorced or widowed 14 4.5

Comorbid medical condition:

Hypertension 30

Cardiac disease 3

Diabetes 12

Lung disease 25

TB 5

HIV 1

Endocrine disease 9

GI disease 5

Musculoskeletal 6

Hyperlipidaemia 5

Other 13

Pregnancy: Yes 6

Comorbid psychiatric condition:

No 273 87.5

Yes 39 12.5

Occupation role:

Medical doctor 214 72.3

Nursing staff 82 27.7

Years of experience post qualification:

Less than 10 178 64.3

10–19 61 22.0

More than 20 38 13.7

Healthcare district:

eThekwini 196 70.8

Other 81 29.2

Facility involvement in Covid-19:

(Continued)
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Discussion

In its aim to assess the psychological impact of the COVID-19 pandemic on public sector doctors

and nurses in KZN, our study found that at least half of the participants experienced psychologi-

cal symptoms in the form of depression, anxiety and stress, with one fifth being in the severe

range. Additionally, the majority of the participants felt unheard, uncared for and unsupported.

Psychological impact

Mild to extremely severe symptoms of DAS and traumatic stress were reported by 44.3% to

86.2% of participants; these frequencies exceed findings in similar studies conducted interna-

tionally, although there is no available local data against which to compare [18,32,46]. A rapid

review of international studies related to the mental health of HCWs during the Covid-19 pan-

demic was conducted in September 2020 with the prevalence of mental health outcomes vary-

ing widely, from 7.0–97.3% for anxiety, 10.6–62.1% for depression, 2.2–93.8% for stress, 3.8–

56.6% for PTSD, 8.3–88.4% for insomnia and 21.8–46.3% for burnout [46]. Possible reasons

for the higher frequencies of DAS and traumatic stress related symptoms identified in our

study could relate to the pre-existing challenges experienced by HCWs in KZN that preceded

Covid-19, which were compounded by the superimposed demands of the global pandemic

[27,28], as well as the perceived low levels of support from the employer.

A pandemic is classifiable as a traumatic event of exceptional magnitude that transcends the

range of normal human experience of exposure to risk of death [18]. This experience can lead

to the development of acute stress disorder (ASD) and PTSD [18]. With respect to traumatic

stress, 86.2% of our participants were symptomatic and 13.7% considered to be under severe

Table 1. (Continued)

Overall

N %

Yes 270 97.5

No 7 2.5

Direct contact with Covid-19 positive patients:

Yes 238 85.9

No 39 14.1

Person under Investigation for Covid-19 (HCW):

Yes 10 3.7

No 260 96.3

Tested positive for Covid-19: Yes 38 14.07

No 232 85.93

Perception of Covid-19 risk:

Yes 248 90.2

No 27 9.8

Death of a loved one due to Covid-19:

Yes 73 27.1

No 196 72.9

Death of a patient due to Covid-19:

Yes 143 53.8

No 123 46.2

Mean age (and SD) was 36.6 and 9.3 respectively

https://doi.org/10.1371/journal.pone.0266008.t001
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distress, on the IES-R. A review of studies that explored traumatic stress in HCWs in early 2020

reported a prevalence of traumatic stress symptoms (TRSs) of 7.4% - 35% [18]. Pathologic sec-

ondary traumatic stress (STS) is defined as “the stress deriving from helping others who are suf-

fering or who have been traumatized” [17]. Under ordinary circumstances, HCWs may be at

higher risk of developing pathological secondary traumatisation [47,48]; however, the magni-

tude, nature and severity of the pandemic combined with its impact on HCW morbidity and

mortality globally represent unique stressors which warrant in-depth studies. Such studies

should ideally be conducted through qualitative exploration of HCW experiences, both during

acute and post-acute phases of the pandemic, given the burden on frontline workers.

Perception of support

Risk and protective factors for adverse mental health outcomes, in both personal and pro-

fessional domains, have been identified in the literature. Risk factors include female gen-

der, nursing staff, higher perception of risk, higher degree of Covid-19 exposure, lack of

access to PPE, lack of specialised training received, job stress, less job experience, lower

levels of organizational support and lower perception of organizational support [11,46].

Protective factors included the perception and provision of psychosocial support, includ-

ing from the employer, and higher psychological resilience [46]. Higher risk perception is

Fig 1. Frequency of symptoms and severity for depression, anxiety and stress by the DASS 21.

https://doi.org/10.1371/journal.pone.0266008.g001
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associated with the increased likelihood of developing mental health problems in frontline

HCWs [11].

Over 90% (n = 248) of participants in our study confirmed a higher perception of Covid-19

risk, citing a variety of reasons, ranging from high-risk exposure, having medical comorbidi-

ties and issues relating to PPE. Although no associations were found between DAS and percep-

tion of employer support, perception of risk (adjusted β = 9.05, p = 0.01) was significantly

associated with greater traumatic stress, as assessed by the IES-R; conversely, the perception of

preparedness was significantly associated with lower traumatic stress (adjusted β = -5.53,

p = 0.02) with 107 (40.4%) among participants indicating that they felt ‘prepared’. Aligned

with the findings of our study, past studies have reported preparedness to be associated with a

lower risk of mental health problems [11,32,49]. This highlights the need to formally prepare

and train staff for both the biomedical response as well the psychosocial sequelae of a pan-

demic. While such training can serve as an intervention in preparation for future health crises,

it may yet suffice to deconstruct and address ‘preparedness’ as part of an audit of this pan-

demic and to possibly include ‘preparedness’ in the future curricula of HCWs.

Perception of support was uniformly rated poorly by two thirds to three quarters of partici-

pants in our study. Unfortunately, the nature of our study precluded in-depth exploration of

the reasons and expectations associated with this finding and there is no available local data

which further explores this construct. A qualitative study which, similar to our study, was con-

ducted during the early stages of the pandemic explored the perception of support and its asso-

ciated factors. HCW needs were summarised as five requests to their organization which could

Fig 2. Frequency of symptoms and severity for levels of traumatic stress by the IES-R.

https://doi.org/10.1371/journal.pone.0266008.g002
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serve as guiding principles in addressing the psychological needs of and support for HCWs

during the current pandemic.

The majority of participants in this study (n = 296, 95%) reported having access to some

form of psychosocial support at their place of employment, although this contrasts starkly with

the poorly rated perceptions of support received. While it is assumed that HCWs are expecting

extrinsic support, the notion of drawing on inner resources of self-care and self-compassion

are also important constructs that must be considered in building a mental health armamen-

tarium in response to stressors of the magnitude of the current pandemic.

While social and workplace support are associated with lower levels of stress and exhaus-

tion, improved immune functioning and higher employment satisfaction [50,51], HCWs are

often self-reliant [29]. Many do not exhibit help-seeking behaviours, which may not serve

them well in a time of a burgeoning quantitative and qualitative work-load [15], redeployment

outside of their area of expertise and the formidable nature of a novel pandemic [29]. Barriers

to HCWs accessing available help include poor identification of the symptoms of mental illness

in themselves or their colleagues and stoic training environments that normalise stress and dis-

tress as inherent or even as requisite components of their identities. Other barriers include

stigma against mental illness, rigorous and inflexible work schedules, affordability and confi-

dentiality concerns [52]. The provision of psychological support to HCWs must therefore

simultaneously address these multiple and complex barriers in order to be effective.

The protection and support of HCWs, during and after the Covid-19 pandemic, should

focus on the development of both physical and psychological immunity. In the context of the

aim of this study, the promotion and development of psychological immunity of HCWs is a

key component for HCWs. As physical immunity protects individuals from environmental

viral infections, similarly, psychological immunity acts as a buffer against environmental

stressors [14]. Promoting these ‘antibodies’ in HCWs will act as a deterrent against the devel-

opment of psychopathology, promote their help-seeking behaviours and empower them

Table 2. Perceptions of support.

Overall

n %

“Did you feel heard?”

Yes 98 37.0

No 167 63.0

“Did you feel protected?”

Yes 143 54.0

No 122 46.0

“Did you feel prepared?”

Yes 107 40.4

No 158 59.6

“Did you feel physically supported?”

Yes 50 18.9

No 215 81.1

“Did you feel psychologically supported?”

Yes 69 26.0

No 196 74.0

“Did you feel cared for?”

Yes 66 24.9

No 199 75.1

https://doi.org/10.1371/journal.pone.0266008.t002
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towards personal and professional growth [53]. This will have a positive impact on the well-

being of HCW and their ability to perform their job effectively.

A systematic review has concluded that there is insufficient evidence from studies carried

out during or after disease epidemics and pandemics that can inform the selection of interven-

tions that are beneficial to the mental health of HCWs [24,54]. Alternative sources of evidence,

from other healthcare crises, and general evidence about interventions that promote psycho-

logical well-being, can therefore be used to inform future planning. Studies conducted during

the Ebola outbreak reported that HCWs with effective psychosocial support mechanisms had

the lowest symptoms of psychological distress and the best psychological diathesis [55]. Longi-

tudinal research on the specific psychological needs of HCWs will help to generate evidence-

based interventions to mitigate the adverse mental health outcomes among HCWs as the

Covid-19 pandemic continues into its third year.

Maintaining an adequate healthcare workforce in this crisis requires not only an increased

number of HCWs, but also maximising the ability of each clinician to perform optimally in a

holistic manner over a protracted time interval [29]. In parallel with the medical and social

response to curb the spread and impact of the virus, comprehensive psychosocial support

models for HCWs as well as individual- and organization-level interventions directed at this

population are equally necessary. A two-pronged model is required that addresses in-pan-

demic needs and also caters for the post-pandemic aftermath of grief, burnout, depression and

post-traumatic stress. Our HCWs may be referred to as the ‘heroes’ [56] of today, but we will

still need them tomorrow, physically and mentally healthy [49].

Table 3. Regression results on predictors of mental health.

Depression Anxiety Stress Traumatic Stress

adj β SE P adj β SE p adj β SE p adj β SE p

Gender: [Female]

Male -2.81 1.53 0.07 -3.69 1.39 0.01 -4.08 1.57 0.01 -5.60 2.28 0.01

Age category: [Under 30]

30–59 -2.24 1.69 0.19 -1.66 1.54 0.28 -1.25 1.74 0.47 1.52 2.53 0.55

60 plus -7.51 6.27 0.23 -8.56 5.71 0.14 -3.06 6.44 0.64 9.03 9.53 0.34

Marital status: [Co-habiting]

Divorced 1.92 4.61 0.68 1.73 4.20 0.68 -1.50 4.74 0.75 0.96 6.83 0.89

Married -4.64 3.44 0.18 -0.97 3.13 0.76 -3.03 3.54 0.39 -2.66 5.00 0.60

Single -3.27 3.48 0.35 -0.58 3.17 0.86 -2.50 3.58 0.49 -2.46 5.07 0.63

Occupation: [Medical]

Nursing staff -1.57 1.64 0.34 0.23 1.49 0.88 -2.84 1.68 0.09 3.45 2.41 0.15

Years’ experience since qualification: [Less than 10]

10–19 1.83 1.74 0.29 1.16 1.58 0.47 1.24 1.78 0.49 -1.44 2.56 0.58

More than 20 0.81 2.23 0.72 1.57 2.03 0.44 -1.58 2.29 0.49 -6.32 3.30 0.06

Perception of COVID risk: [No]

Yes 3.77 2.24 0.09 3.62 2.04 0.08 4.20 2.30 0.07 9.05 3.27 0.01

“Did you feel prepared?” [No]

Yes -2.47 1.54 0.11 -1.88 1.40 0.18 -2.06 1.59 0.20 -5.53 2.26 0.02

“Did you feel cared for?” [No]

Yes -0.52 1.59 0.74 0.35 1.45 0.81 0.03 1.64 0.99 -0.98 2.36 0.68

“Did you feel heard?” [No]

Yes -1.55 1.54 0.31 -2.14 1.40 0.13 -2.38 1.58 0.13 -0.07 2.26 0.98

Brackets for reference category

https://doi.org/10.1371/journal.pone.0266008.t003
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Limitations

Conducted during an unprecedented health crisis, with participants themselves at the coal-

face, our study, unavoidably, has several limitations. There was no specific baseline for DAS

and PTS related symptoms in HCWs in this particular area, conducted during the Covid-19

pandemic. The survey was a quantitative study, containing largely closed-ended questions,

which limited the depth of exploration of key constructs. Contact research was prohibited dur-

ing the COVID-19 pandemic, thus confining data collection to electronic platforms, limiting

communication about the survey to those who were active online. Telephonic interviews were

not feasible due to the personal cost implications for the participants and the challenges of

arranging mutually convenient times with the primary researcher who is also a frontline

healthcare worker. However, in the context of limited research relevant to this topic within a

resource-constrained LMIC setting, we proceeded with this quantitative research study. We

view this as a necessary, relevant and well-timed research study that has identified significant

findings which can inform and direct future research opportunities and interventions. E-liter-

acy, access to online platforms and connectivity pose significant challenges in our setting for

socio-economic reasons, with many public hospitals not having a wireless local area network

[28], which may have limited the response rate. We attempted to mitigate some of these chal-

lenges by ensuring that the survey was developed to be as user-friendly as possible and arrang-

ing for the EAP staff at the healthcare facilities to be able to assist if required. Lockdown

conditions, while increasing online activity, also resulted in electronic information overload.

This, as well as the ‘additional work’ of completing an online survey may have been a deterrent

to fatigued frontline workers. While HCWs may have had differing degrees of involvement,

every HCW was employed in a facility which provided Covid-19 care and which could have

had a psychological impact on them. We believe that this is actually a strength from the per-

spective of generalisability of our findings.

Conclusion and recommendations

High levels of depression, anxiety and post-traumatic stress were detected amongst public sec-

tor doctors and nurses employed in KZN during the Covid-19 pandemic in 2020. Additionally,

subjective perceptions of employer support were poorly rated. The mental well-being and sup-

port of HCWs should be prioritised with an urgent need for more research in this area. The

importance of both physical and psychological immunity in HCWs is necessary to protect and

preserve their well-being, their ability to function optimally and the robustness of healthcare

services as a whole. High levels of DAS and traumatic stress combined with poor perceptions

of employer support highlight the need to identify and address the psychosocial support needs

and expectations of our HCWs for the duration of the pandemic as well as for the mental

health sequelae post-pandemic.
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