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Abstract 

Background: COVID-19 is highly transmissible disease from human to human and associated with high 
morbidity and fatality. The outbreak affects not only physical health of infected individuals but also 
psychological and mental health. Healthcare workers (HCWs) are the most vulnerable group to the 
mental health effects of this pandemic Objective: Assessment of psychological status and the potential 
risk factors of healthcare workers (HCWs) during the COVID-19 Pandemic. Method: A total number of 
163 health care workers (doctors and nurses) dealing with suspected COVID-19 patients were selected 
from accessible hospitals adopting COVID-19 management  protocols. Data was collected by the 
medical students research team using anonymous online Google form questionnaire. Data was analyzed 
using SPSS computer program. Result: Participants had a mean age of 26.4±3.6 years, predominantly 
females (54.6%,) and 87.7% of them were medical doctorsalmost76% and 68% had a mild form of 
depression and anxiety respectively, 14.6% showed moderately severe depression. Most of them were not 
trained on how to use personal protective equipment. The majority of the HWs believe that PPEs protect 
against COVID19 infection. There is increased financial stress among HWs compared to pre pandemic 
period 
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Conclusion; 

Corona virus disease increase the potential risk of developing psychological illness among health workers. 
There is positive correlation between anxiety and depression (r2 = 40%) 

Strategies to improve mental health services and well-being of health care workers are recommended.  

Introduction:- 

In late December 2019, World Health Organization (WHO) reported cases of viral pneumonia of an 
unknown causative agent in Wuhan, China(1). Later on, a novel coronavirus related to SARS (Severe Acute 
Respiratory Syndrome) was discovered to be responsible. The virus was given the name “SARS-CoV-2”(2) and 
the disease was named “Coronavirus Disease 2019” (COVID-19) (3). On the 30th of January 2020, WHO 
recognized the disease as a Public Health Emergency of International Concern (4) and then, on the 11th of march, 
declared it as a pandemic (5).COVID-19 is highly transmissible from human to human through respiratory 
droplets and is associated with high morbidity and  fatality(6). Recent WHO statistics shows that there are more 
than 141,000,000confirmed cases worldwide with more than 3,000,000deaths (7). 

The disease outbreak affects not only physical health of infected individuals but also  psychological and 
mental health, even on non-infected community (8,9). Healthcare workers (HCWs) are the most vulnerable group 
to the mental health effects of this pandemic (10); they face an increased workload, a high risk of infection, a fear 
of protective equipment shortage, increased physical fatigue, limited patient care resources, increased demands 
over the available capacity, having to choose whether to prioritize their own or their patients’ health and working 
in emotionally charged situations and the irrational public expectations (11,12). In addition, HCWs worries about 
transmitting the disease to their families and colleagues (13). 
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Many researchers found increased levels of depression, anxiety and posttraumatic stress disorder among 

HCWs during this pandemic (14,15). In addition, the mental and psychological impact of outbreaks was 
previously studied in SARS, MERS and Ebola (16–19). 

In Sudan, the first case of COVID-19 was reported on the 12th of march, 2020 (20). Till now, there are 
more than 33,157confirmed cases with more than 2280reported deaths (21), though the lack of screening facilities 
and proper reporting system could suggest that the actual numbers are much higher. In response to the problems 
posed by the pandemic, federal ministry of health in Sudan implemented various public health strategies such as 
increasing awareness with simple hygiene measures like frequent hand wash and implementing  social distancing 
to limit personal physical contacts. Moreover, isolation of infected patients and quarantine and testing of 
suspected cases are performed at hospital level. On the 18th of April the prime minister of Sudan declared a 3 
weeks complete lock down of Khartoum state that has been further extended(22). 

The importance of the mental well-being of medical staff in Sudan cannot be overlooked, especially with 
the challenges its health situation faces (23), which make them of higher tendency to be affected; the ill-equipped 
current health care system and the low levels of awareness and commitment among Sudanese people regarding 
COVID-19 complicate the burden of the pandemic and put them on a greater pressure. A study to investigate the 
psychological impact of COVID19 on frontline medical staff in Khartoum state founded that out of the enrolled 
participants (n= 396), majority haddepression and 53.3% had anxiety(24). Although this study provides insight 
about mental health of the Sudanese medical staff during the pandemic it has many limitations which question its 
significance. 

Rationale: 

Implications made by this study can be used as guide by ministry of Health in Sudan to create strategies for the 
mental well-being of health care workers, and new methods of mental health services can be introduced during 
the pandemics. 
The study findings are expected to provide reference for future psychological support protocols and may assist the 
health authorities in safeguarding the mental well-being of the health care professionals. 
Objective: 

The study aimed to:  Estimate the proportions of depression and anxiety among healthcare workers 
dealing with COVID-19 and identify the potential risk factors for developing the mental illness. 
Materials and methods: 

Study design and setting: 

This was a cross sectional facility-based study conducted in governmental hospitals in Khartoum 
state.Khartoum state is one of the eighteen states of Sudan with an estimated area of 22,142 km2. It contains 
Khartoum city which is the capital of Sudan as well as Omdurman and Khartoum north (Bahri) cities. Khartoum 

state is the Sudan’s most populous state (7,687,547). We included all accessible hospitals adopting COVID-19 

protocols (accepting COVID-19 patients and implementing triage with isolation facility). A List of five teaching 
hospitals, Bahri, Haj Alsafi, Ibrahim Malikm, Al Shaab and Omdurmanwhich meet the inclusion criteria was 
obtained from the state Ministry of Health (SMoH) / department of curative medicine (CM). Letters were written 
through the CM department /SMoH and sent to the medical directors of the selected hospitals and their 
permissions were granted. 

Study population: 

This study was conducted among healthcare workers (doctors and nurses) who weredealing with 

COVID-19patients in different departments (emergency room, sorting out and primary isolation units and 
intensive care units) either Ministry of health (MoH) appointed or volunteers. List of enrolled healthcare workers 
meeting the inclusion criteria and their phone numbers were obtained from the medical directors of the selected 
hospitals. We excluded healthcare workers who refused to participate or had pre-existing mental disease. 

Sampling: 

Following WHO protocol for assessment of potential risk factors for coronavirus disease 2019 among 
health workers in a health care setting, a convenient non-probability sampling was used to cover a total number of  
(163) healthcare workers who met the inclusion criteria (25). 

Data collection: 

Data was collected by the medical students’ research team using the pretested coded and anonymous 
online questionnaire in a Google form. All healthcare workers were contacted through phone calls to explain the 
purpose of the study and to take their verbal consents.  
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Those who accepted to participate then received a link to the Google form. After opening the link of the 
form list of questions appeared consecutively to be answered. The first page contained an explanation and 
purpose of the study and participants had to confirm their acceptance to proceed in the questionnaire. Those who 
didn’t confirm were regarded as refusals and excluded from the study. The second page assessed the presence of 
preexisting mental disease using a close ended “Yes or No” question. For those who responded “Yes” the form 
automatically ended and the response was excluded. To minimize missing data, questions were marked as required 
being filled to proceed to subsequent pages in the questionnaire.  

Measurements: 

The online questionnaire was designed to assess the following: 

Socio demographic characteristics (Age, gender, marital status, job title, and currently working 
department) 

Identify the potential risk factors and personal protective equipment (PPE) in relation to the development 
of mental illnesses during the COVID19 pandemic 

Mental disorders (depression and anxiety) using the following scales: 
Patient health questionnaire-9 (PHQ9): 

This is a 9-items self-administered depression module which scores each of the 9 DSM-IVcriteria from 0 
“Not at all” to 3 “Nearly every day”(26). The result is interpreted as (0–4) having minimal or no depression, (5–9) 
having mild depression, (10–14) having moderate, (15–19) having moderately severe, and (20–27) having severe 
depression. PHQ-9 score ≥10 had a sensitivity of 88% and a specificity of 88% for major depression(27). 

Generalized anxiety disorder-7 (GAD)7: 

This is a 7-items questionnaire used to measure anxiety symptoms. Each item has a score from 0 “not at 
all” to 3” Nearly every day”(28). Scores of 5, 10, and 15 are taken as the cut-off points for mild, moderate and 
severe anxiety, respectively. Using the threshold score of 10, the GAD-7 has a sensitivity of 89% and a specificity 
of 82% for GAD. It is moderately good at screening three other common anxiety disorders - panic disorder 
(sensitivity 74%, specificity 81%), social anxiety disorder (sensitivity 72%, specificity 80%) and post-traumatic 
stress disorder (sensitivity 66%, specificity 81%) (28). 

Data analysis:Data was analyzed using SPSS computer software program version 25 

Results: 

In our study, a total of 206 responses were received through the online questionnaire among which 43 
were excluded, either because they were duplicate responses or they met the exclusion criteria. Therefore, we 
ended up with 163 valid responses which were included in the study. Almost 61% mentioned that their financial 
stress has increased in comparison to pre-pandemic. 

Table (1): Socio-demographic characteristics of healthcare workers in selected Hospitals during COVID 
19 pandemic in Khartoum state, Sudan, 2020. (N= 163). 

Participants had a mean age of 26.4±3.6 years. They were predominantly females (54.6%, n=89), single (87.7%, 
n= 143), medical doctors (83.4%, n=136). Medical doctors were mostly medical officers (44.2%, n=72).  

Variable  Category  Frequency (n) Percentage (%) 

Gender Male 74 45.4 
 Female  89 54.6 
Marital status Single 143 87.7 
 Married 20 12.3 
Job Medical doctor 136 83.4 
 Nurse 27 16.6 
Job title (for doctors) House officer 45 27.6 
 Medical officer 72 44.2 
 Registrar 17 10.4 
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Fig (1):Showed the distribution of health workers (HWs) in different hospital departments. 

 Nearly 70 % were in the emergency room where the least of them work in the Intensive Care units 

Table (2): Depression and anxiety levels among Healthcare workers 

In this study, 76.1% had a level of depression (n=124) with the mild form being the most common one 
(39.9%, n=65). The mean score of PHQ9 scale was found to be 8.3 ± 5.2. On the other hand, 68.2% had a level 
of anxiety with the mild form being the most common one (39.9%, n= 65). The mean score of GAD7 was equal 
to 7.1 ± 4.6. 
 

 
 
 
 
 
 
 
 

Depression (n, %) No or minimal 39 (23.9) 
 Mild 65 (39.9) 
N Moderate 35 (21.5) 
 Moderately severe 24 (14.6) 
Anxiety (n, %) No or minimal 52 (31.9) 
 Mild  65 (39.9) 
 Moderate  34 (20.9) 
 Severe  12 (7.4) 
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Fig (2):The relationship between Anxiety and depression 
Relationship showed positive correlation between Anxiety as a predisposing factor for depression with correlation 

coefficient (𝒓𝟐) = 40% 
 

 
 
Fig (3): Perception of  the Personal Protective Equipment(PPE) 
The majority (74.4 %) had the belief that PPEs protect against COVID19 infection, in comparison to 25% of 
them who didn’t believe as such  
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Fig (4): Supply of Personal protective equipment (PPE) 
The majority (69.9) mentioned that PPEs were not distributed by the hospital 
 

 
 

Fig (5):Common worries and beliefs reflected by the study Participants 
Almost 61 % were worried of becoming a source of infection for others, 14 % were afraid of their friends 
contracting the infection and 9.3 % worried about the unavailability of PPEs 
 

 
Fig (6): Types of chronic disease among the study participants 
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Fifty five percent had asthma and 45% had other chronic disease. There is a relation between depression 
and chronic illnesses with significant P value (0.043) 

Discussion: 

Our study has found that there was no significant difference in risk of development of depression and 
anxiety between healthcare workers who believed in the efficacy of personal protective equipment (PPE) (74.4%) 
and those who did not (25.6%). This result disagrees with the findings of an earlier study done in China, which 
stated that lack of confidence in protection measures led to increased risks of anxiety(29). Research done during 
previous pandemics, such as the 2009 H1N1 pandemic, provides further evidence that lack of confidence in PPE 
was a risk factor for mental illness(30). So, our results are quite surprising, especially when considering the answers 
of a separate question in our study, which stated that the participants’ main worry was becoming a source of 
infection for others (61.7%). Because of the proven effects of PPE on decreasing risk of infection, we expected 
healthcare workers who believed in PPE efficacy to have significantly lower scores on the GAD-7 and PHQ-9 
scales, however this was not the case. 

Almost all participants(98%)stated that they didn’t receive social support, so this study cannot tell if there 
is a difference in mental health between health workers who received social support and those who did not. A 
study conducted in Turkey showed that greater depression and anxiety symptoms were observed among those 
healthcare workers who admitted they require psychiatric support(31). Another study conducted also in Turkey 
showed that higher DAS-21 scores among healthcare workers were associated with lower level of support from 
peers and supervisors(32). To minimize the stress and feelings of loneliness, healthcare workers should be 
encouraged to talk freely to each other and share their concerns and fears.  

Conclusion: 

Coronavirus disease increase the potential risk of developing psychological illness among health workers. 
Anxiety increases the risk of depression with positive correlation (r = 40 %) 

Social support improved the psychological status but this result was not significant, however 61% 
mentioned that their financial stress was increased during the pandemic 

There was insignificant relationship between the depression and the use of PPEs. A significant 
relationship between chronic illnesses and depression was discovered with P value (0.04). 

Recommendations: 

Advocate for a change in Ministry of Health policy to: 

 Establish a strategy for strengthening mental health services such as an early detection program and 
counseling. This could be done by distributing self-assessment questionnaires with the purpose of finding out 
the current mental well-being among HWs and acting on the feedback received. 

 Construct a training program for the preparedness and management of outbreaks, with a focus on IPC 
measures 

 Put plans for stock management. 

Ethical consideration: 

Consent: Written consent has been obtained from the medical directors of the selected hospitals. Verbal consent 
was obtained from health workers due to the lockdown situation  
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