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ABSTRACT

الطبي  الطاقم  أفراد  بين  المستشفى  داخل  والنتائج  السريرية  الخصائص  تحليل  الأهداف: 
المصابين بفيروس كورونا COVID-19( 2019( مقارنةً بالعامة.

بفيروس  المصابين  الطبي  الطاقم  مرضى  من   108 على  الدراسة  اشتملت  المنهجية: 
COVID-19 في الدراسة خلال الفترة من 23 مارس 2020م إلى 15 يونيو 2020م. 
تم تحليل المرضى للحصول على البيانات الديموغرافية والعروض التقديمية السريرية والنتائج 
المرضى المصابون بCOVID-19 من غير الطاقم  داخل المستشفى ومقارنتها مع 661 

الطبي. 

من  معظمهم  عام،   44.05±13.9 الطبي  الطاقم  مرضى  عمر  متوسط  بلغ  النتائج: 
النساء )%63.9(. يتكون الطاقم الطبي المصاب من 63 ممرضة )%58.3(، 37 طبيباً 
التدخين )60.2%(  كان  3 صيادلة )2.8%(.  و  فنيين )4.6%(،   5  ،  )34.3%(
أكثر الأمراض المصاحبة شيوعاً، يليه مرض السكري )%37(. من بين 108 من الكوادر 
الطبية المصابة بفيروس كوفيد-19، تم عزل 18 )%16.6( في وحدة العناية المركزة ، من 
بينهم 14 )%77.8( من الذكور ، و 16 )%88.9( من المدخنين، و 16 )88.9%( 
جنس  كان   .4.6% الطبي  الكادر  بين  الوفيات  نسبة  وبلغت  الرئوي.  بالالتهاب  قدموا 
الذكور 7.771 ]72.195-0.837[، وتاريخ الإصابة بأمراض الكلى المزمنة تنبئًا بالوفاة 
1.503-[ 10.778 %95 و  الطاقم الطبي، مع نسب غرابة وفواصل ثقة  بين مجموعة 

.]77.287

للغاية،  مرتفعًا  الطبي  الطاقم  بين   COVID-19 بعدوى  الإصابة  كان معدل  الخلاصة: 
العام.  لكن حدوث المرض الشديد والوفاة كان منخفضًا بشكل ملحوظ مقارنة بالمجتمع 
يعد  العدوى.  من  الوقاية  تقنيات  على  المستشفى  موظفي  لجميع  التدريب  تنفيذ  يجب 
الوصول الموثوق والسريع لفحص العاملين الطبيين أمرًا ضروريًا للحفاظ على صحة وسلامة 

وتوافر العاملين في مجال الرعاية الصحية أثناء هذا الوباء.

Objectives: To analyze the clinical characteristics and 
in-hospital outcomes among coronavirus disease 2019 
(COVID-19) positive medical staff compared with those 
of public.

Methods: A total of 108 COVID-19-positive medical 
staff patients were included in the study from March 
23, 2020 to June 15, 2020. Patients were analyzed for 
demographic data, clinical presentations, and in-hospital 
outcomes and compared against 661 COVID-19-
infected patients of non-medical personnel.

Results: Mean age of medical staff patients was 
44.05±13.9 years, most of whom were women (63.9%). 
The infected medical staff members consisted of 63 nurses 
(58.3%), 37 physicians (34.3%), 5 technicians (4.6%), 
and 3 pharmacists (2.8%). Smoking (60.2%) was the 
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most frequent, followed by diabetes mellitus (37%). Of 
108 COVID-19 infected medical staff, 18 (16.6%) were 
isolated in the intensive care unit (ICU), of which 14 
(77.8%) were male, 16 (88.9%) were smokers, and 16 
(88.9%) presented with pneumonia. Fatality ratio among 
medical staff patients was 4.6%. Male gender with odds 
ratios (OR) of 7.771 and 95% confidence intervals (CI) 
of 0.837-72.195 and a history of chronic kidney disease 
of (OR=10.778, 95% CI: 1.503-77.287) were predictors 
of death among the medical staff group.

Conclusion: The incidence of COVID-19 infection 
among medical staff is quite high, but the occurrence of 
extreme illness and death is significantly low compared 
with the general community. Training should be 
implemented for all hospital staff on infection prevention 
techniques. Reliable and quick access for testing medical 
personnel is essential to maintain health, safety, and 
availability of health care workers during this pandemic.
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Coronavirus disease-2019 (COVID-19) has been 
declared by the World Health Organization 

(WHO) to be an international public health emergency.1 
The pathogen was identified as a new ribonucleic 
acid envelope, betacoronavirus-2, named severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) and 
is phylogenetically similar to SARS-CoV.2

The ongoing COVID-19 pandemic affected 
Kingdom of Saudi Arabia (KSA) early and hard. The 
Ministry of Health declared the appearance of the first 
case in KSA on March, 2020.3 By August 2020, the 
total number of confirmed cases has reached 310,836, 
with 3,755 fatalities.3,4

Coronavirus disease-2019 often presents initially 
with non-specific symptoms, including fever, dry 
cough, and fatigue. The infection can affect various 
systems, including the respiratory, gastrointestinal, 
musculoskeletal, and neurological systems. The disease 
can progress quickly to acute respiratory distress 
syndrome (ARDS).5 Older patients, patients with 
chronic medical conditions, such as heart, lung, kidney, 
and liver diseases, and immunosuppressed patients, 
including diabetic and cancer patients, have higher risks 
of mortality associated with organ failure within a short 
period.6

Globally, although millions of people have remained 
at home to prevent the transmission of SARS-CoV-2, 
healthcare professionals have engaged in the exact 
opposite behavior; they regularly work in hospitals and 
clinics and are at high risk of COVID-19 infection.7 In 
the United States, health care professionals accounted 
for 11% of reported COVID-19 cases.8 In a recent 
study, 40 of 138 (29%) patients admitted to a hospital in 
Wuhan, China were medical professionals.9 Moreover, 
among 1,099 confirmed COVID-19 patients at 552 
hospitals, across 31 Chinese provinces, healthcare staff 
comprised 3.5% of cases.10

Coronavirus disease-2019 has placed extraordinary 
demands upon healthcare providers who are potentially 
the most crucial tools necessary for every country to 
battle this disease.11,12 This single-center, retrospective 
study aimed to describe the demographic data, clinical 
presentations, and outcomes of verified COVID-19 
patients among the medical staff (MS) at King Saud 
Medical City (KSMC), Riyadh, KSA.

Methods. A descriptive, cross-sectional, single-
center, retrospective study was performed, which 
included adult, COVID-19 patients at KSMC, between 
March 23, 2020 and June 15, 2020. Inclusion criteria 
was confirmed COVID-19 positive patients with 
complete medical records. Patients with incomplete or 
unavailable medical files are excluded. Demographic 
data, clinical status information (including symptoms 
and signs), comorbid conditions, and outcome data 
were obtained from electronic medical files.

Enrolled patients were classified into 2 groups. 
One group composed of MS personnel, including 
physicians, nurses, technicians, and pharmacists. The 
other group included positive COVID-19 patients who 
were not MS.

The COVID-19 suspicion-to-confirmation process 
is guided by the guidelines established by the Saudi 
Centers for Disease Control and Prevention (CDC), 
which were written and updated recently, in June 
2020, based on the best currently available data and 
evidence.13 Confirmation of COVID-19 infection was 
based on a positive polymerase chain reaction (PCR) 
test of nasopharyngeal swab. The clinical outcomes 
categorized into home-isolation, hospitalization, 
and death. The hospital admission of all suspected 
cases was mandatory during the early stages of this 
pandemic, in KSA, and confirmed cases were referred 
to designated facilities for further follow-ups. As the 
situation progresses, the home isolation of suspected 
and confirmed, clinically stable cases with COVID-19 
has been permitted, if criteria specified by the Saudi 
Ministry of Health have been met.14 This work has been 
carried out in compliance with the ethical approval of 
the KSMC Ethics Committee and the Declaration of 
Helsinki and its amendments by the World Medical 
Association (WMA).

Statistical analysis. The data analysis was carried out 
using Microsoft Excel 2016 and the Statistical Package 
for Social Sciences, version 26 (IBM Corp., Armonk, 
NY, USA). Continuous, normally distributed variables 
are represented as the mean and standard deviation 
(SD) with a 95% confidence interval (CI), whereas 
frequencies and percentages are used for categorical 
variables. A p-value <0.05 was considered significant. 
The tudent’s t-test was conducted to compare the means 
of variables normally distributed between groups and 
the χ2 test or Fisher’s exact test was used to compare 
the distribution between groups of categorical variables. 
Effect modifications were evaluated by stratification, 
and statistical interactions were assessed by including 
main predictor variables and their product terms in 
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a binary logistic regression analysis, in addition to 
performing a multinomial logistic regression analysis.

Results. During the period of the study, 2,048 
patients were diagnosed with COVID-19, including 
483 MS members. Among patients with available data, 
108 were MS and 661 patients were non-MS, (Figure 1). 
The mean age of the MS group was 44.05±13.9 years, 
whereas the mean age of the non-MS group was 
46.4±14.25 years. Women comprised the majority 
63.9% of the MS group, while men constitute 36.1% 
(p=0.001). On the other side, men comprised the 
majority of the non-MS group 76.9% whereas women 
were 23.1% (p=0.001). Individuals of non-Saudi 
nationality comprised most of both groups. The details 
regarding the demographic data are shown in Table 1.

Nurses constituted 58% of the MS group, physicians 
represented 34%, technicians in the laboratory and 
intensive care unit (ICU) comprised 5%, and 3% were 
pharmacists.

Among known comorbidities, smoking was the 
most frequently identified comorbidity among the MS 
group, which occurred at a significantly higher rate 
than that among the non-MS group (60.2% vs 21.6%, 

p=0.001), whereas diabetes was the most prevalent 
comorbidity among the non-MS group, although the 
difference did not quite meet the significance threshold 
compared with the MS group (47% vs 37.0%, p=0.05). 
Hypertension and a history of lung disease were 
significantly more prevalent among the non-MS group 
(36.2% vs 17.6%, p=0.001) compared with the MS 
group (14.5% vs 7.4%, p=0.04). The distributions of 
other comorbidities are illustrated in Table 1.

Clinical presentation. Most patients presented 
with common symptoms of COVID-19 infection, 
which were distributed similarly among both groups. 
Almost all patients in both groups reported at least one 
of the following symptoms: fever, 88.9% of MS and 
83.8% of non-MS; cough, 88% of MS and 81.4% of 
non-MS; shortness of breath, 85.2% of MS and 79.1% 
of non-MS; and pneumonia, 65.7% of MS and 71% of 
non-MS. All other clinical presentations are listed for 
both groups in Table 1.

Management plan and complications. Respiratory 
complications occurred more frequently in the MS 
group compared with the other group. Acute respiratory 
distress syndrome (ARDS) was notably more prevalent 
among the MS group than the non-MS group (14.8% 

Figure 1 - The flowchart of analysis procedure. ICU: intensive care unit
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vs 6.8%, p=0.004). Respiratory failure (RF) was also 
significantly more common among MS patients than 
non-MS patients (12% vs 5.7%, p=0.02), (Table 1).

Of 108 total patients in the MS group, 63% were 
hospitalized, either in the ICU (26.5%) or the ward 
(73.5%), whereas ICU admission showed significant 
increase among the non-MS group (51.4% vs 26.5%, 
p=0.01) (Table 1).

Among MS patients admitted to the ICU, the 
majority were men (77.8%, p=0.001) and a history 
of smoking was significantly predominant (88.9%, 
p=0.01). The presentation of pneumonia was 
significantly higher among patients required ICU 
admission (88.9%), p=0.02. Of MS patients admitted 
to the ICU, nurses constituted 55.6%, physicians 
38.9%, and technicians 5.6% (Table 2).

Predictors of ICU admission. Using univariate 
regression analysis, we found that for the MS group, 
male gender, smoking, and presentation of pneumonia 
were associated with high risks of ICU admission with 
COVID-19 infection. The OR [95% CI] values were 
as follows: male gender, 9.1 [2.732-30.308], (p=0.001); 
history of smoking 6.694 [1.453-30.833], (p=0.01); and 
pneumonia, 5.091 [1.103-23.507], p=0.03 (Table 2).

Predictors of death. During follow up, 5 patients 
out of 483 COVID-19 positive MS patients died. The 
mortality rate among the MS group was significantly 
lower than that among the non-MS group (4.6% vs 
13.5%, p=0.01). Male with a history of chronic kidney 
disease (CKD) were dominant in the deceased group 
(7.771 [0.837-72.195], p=0.07 for male gender; 10.778 
[1.503-77.287], p=0.02 for CKD). Table 3 illustrates 
the predictors of death, with a comprehensive analysis 
of the main differences between deceased and surviving 
patients in the MS group.

Discussion. Our study assesses the clinical features 
and outcomes of COVID-19 infected MS in KSA. We 
found that the proportion of MS among COVID-19 
patients (23.17%) was higher than that reported by 
a meta-analysis of 11 studies, which showed that 
almost 10% of positive COVID-19 patients were also 
healthcare workers. This low ratio reported in the meta-
analysis may be due to the timing of the collected data, 
which occurred early during the pandemic.15 Moreover, 
the data included in this meta-analysis was obtained 
from only 3 countries: China, the United States, and 
Italy, although COVID-19 has affected more than 200 
countries.16 Difference in the ratio may also be related 
to the degree of workplace exposure for associated MS.

The mean age among infected MS was 44.05±13.9 
years, which is similar to reports from previous 

Table 1 - Demographics and clinical characteristics of all studied groups 
(N=769).

Demographic data Medical staff 
(n=108)

Non-medical 
staff (n=661)

P-value

Age (years) Mean±SD 44.05±13.9 46.4±14.2 0.1
Occupation

Technician 5   (4.6)

661 (100)
Nurse 63 (58.3)
Pharmacist 3   (2.8)
Physician 37 (34.3)

Gender

Female 69 (63.9) 153 (23.1)
Male 39 (36.1) 508 (76.9) 0.001†

Nationality

Saudi 152 (23.0) 26 (24.1)
0.7

Non-Saudi 509 (77.0) 82 (75.9)
History of comorbidities

Smoker 65 (60.2) 143 (21.6) 0.001†

Obesity 24 (22.2) 120 (18.2) 0.3
Hypertension 19 (17.6) 239 (36.2) 0.001†

CKD 8   (7.4) 88 (13.3) 0.08
Diabetes mellitus 40 (37.0) 311 (47.0) 0.05
CVA 3   (2.8) 40   (6.1) 0.2
CVD 9   (8.3) 72 (10.9) 0.4
Lung disease 8   (7.4) 96 (14.5) 0.04*

Clinical presentation

Fever 96 (88.9) 554 (83.8) 0.2
Cough 95 (88.0) 538 (81.4) 0.09
Shortness of breath 92 (85.2) 523 (79.1) 0.2
Pneumonia 71 (65.7) 469 (71.0) 0.3
Heart failure 3   (2.8) 29   (4.4) 0.4
Acute coronary 
syndrome

0   (0.0) 39   (5.9) 0.01*

Arrhythmia 0   (0.0) 8   (1.2) 0.2
Complications

ARDS 16 (14.8) 45   (6.8) 0.004†

Septic shock 3   (2.8) 135 (20.4) 0.001†

Respiratory failure 13 (12.0) 38   (5.7) 0.02*
Acute kidney injury 4   (3.7) 130 (19.7) 0.001†

Death 5   (4.6) 89 (13.5) 0.01*
Isolation status after confirmation

Home isolation 38 (35.2) 199 (30.1)
0.4Hotel isolation 2   (1.9) 7   (1.1)

Hospital isolation 68 (63.0) 455 (68.8)
Ward isolation 50 (73.5) 221 (48.6) 0.01*
ICU isolation 18 (26.5) 234 (51.4) 0.01*

Values are presented as number and percentages (%). CKD: chronic 
kidney disease, CVA: cerebrovascular accident, CVD: cardiovascular 

disease, ARDS: acute respiratory distress syndrome, ICU: intensive care 
unit.*p<0.05 is significant, †p<0.01 is highly significant
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Table 2 - Demographics and clinical characteristics with the risk assessment of ICU admission patients in the medical staff groups.

Demographic data Medical staff group Risk assessment

Non-ICU (n=90) ICU (n=18) P-value OR (95% CI) P-value

Age (years) Mean±SD 44.02±14.4 44.2±11.8 0.8 1.012 (0.027-1.932) 0.8

Gender

Female 65 (72.2) 4 (22.2)
0.001† 9.1 (2.732-30.308) 0.001**

Male 25 (27.8) 14 (77.8)

Nationality

Saudi 18 (20.0) 8 (44.4)
0.03* 3.200 (1.105-9.269) 0.03*

Non-Saudi 72 (80.0) 10 (55.6)

Occupation

Technician 4   (4.4) 1   (5.6)

0.8

1.245 (0.439-3.457) 0.6

Nurse 53 (58.9) 10 (55.6) 1.071 (0.103-11.130) 0.9

Pharmacist 3   (3.3) 0   (0.0) - -

Physician 30 (33.3) 7 (38.9) 0.809 (0.279-2.345) 0.7

History of comorbidities

Smoker 49 (54.4) 16 (88.9) 0.01* 6.694 (1.453-30.833) 0.01*

Obesity 18 (20.0) 6 (33.3) 0.2 2.000 (0.66-16.055) 0.2

Hypertension 15 (16.7) 4 (22.2) 0.6 1.429 (0.413-4.945) 0.6

CKD 5   (5.6) 3 (16.7) 0.1 3.400 (0.734-15.749) 0.1

Diabetes mellitus 31 (34.4) 9 (50.0) 0.2 1.903 (0.686-5.284) 0.2

CVA 2   (2.2) 1   (5.6) 0.4 2.588 (0.222-30.173) 0.4

CVD 8   (8.9) 1   (5.6) 0.6 0.603 (0.071-5.142) 0.6

Lung disease 5   (5.6) 3 (16.7) 0.1 3.400 (0.734-15.749) 0.1

Clinical presentation

Fever 79 (87.8) 17 (94.4) 0.4 2.367 (0.286-19.585) 0.4

Cough 78 (86.7) 17 (94.4) 0.4 2.615 (0.318-21.494) 0.3

Shortness of breath 76 (84.4) 16 (88.9) 0.6 1.474 (0.305-7.131) 0.6

Pneumonia 55 (61.1) 16 (88.9) 0.02* 5.091 (1.103-23.507) 0.03*

Heart failure 0   (0.0) 3 (16.7) 0.001†

Complications

ARDS 4   (4.4) 12 (66.7) 0.001† 43.000 (10.583-174.710) 0.001†

Septic shock 0   (0.0) 3 (16.7) 0.001†

Respiratory failure 2   (2.2) 11 (61.1) 0.001† 69.143 (12.735-375.415) 0.001†

Acute kidney injury 0   (0.0) 4 (22.2) 0.001†

Death 0   (0.0) 5 (27.8) 0.001†

Values are presented as numbers and percentages (%). CKD: chronic kidney disease, CVA: cerebrovascular accident, CVD: 
cardiovascular disease, ARDS: acute respiratory distress syndrome, ICU: intensive care unit, OR: odd ratio, CI: confidence interval. 

P-value calculated depend on logistic regression analysis. *p<0.05 is significant, †p<0.01 is highly significant
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studies.17,18 The female gender was predominant among 
infected MS (63.9%), and more than half of them 
(58.3%) were nurses, which suggested the differential 
impacts of various occupations on infection status. 
This finding also agreed with previous studies that 
reported that COVID-19-infected MS patients are 
predominantly female nurses.19,20 Nurses appeared 

more likely to become infected due to longer patient-
contact times, followed by physicians and laboratory 
workers.19,21

Importantly, multiple comorbidities can predispose 
COVID-19 patients to serious infections and various 
complications.21 The most common comorbidities 
among infected MS patients in our study were diabetes, 

Table 3 - Demographics and clinical characteristics with the risk assessment of the death patients in the medical staff groups.

Demographic data Medical staff group Risk assessment

Alive (n=103) Death (n=5) P-value OR (95% CI) P-value

Age (years) Mean±SD 43.7±14.3 47.6±17.8 0.6 1.019 (0.957-1.085) 0.5

Gender

Female 68 (66.0) 1 (20.0)
0.03* 7.771 (0.837-72.195) 0.07

Male 35 (34.0) 4 (80.0)

Nationality

Saudi 26 (25.2) 0  (0.0)
0.2 0.977 (0.463-1.264) 0.2

Non-Saudi 77 (74.8) 5 (100)

Occupation

Technician 4   (3.9) 1 (20.0)

0.4

4.375 (0.320-59.726) 0.3

Nurse 61 (59.2) 2 (40.0) 0.574 (0.077-4.255) 0.6

Pharmacist 3   (2.9) 0   (0.0)

Physician 35 (34.0) 2 (40.0) 0.353 (0.027-4.532) 0.4

History of comorbidities

Smoker 62 (60.2) 3 (60.0) 0.9 0.992 (0.159-6.197) 0.9

Obesity 23 (22.3) 1 (20.0) 0.9 0.870 (0.093-8.167) 0.9

Hypertension 17 (16.5) 2 (40.0) 0.2 3.373 (0.523-21.736) 0.2

CKD 6   (5.8) 2 (40.0) 0.01* 10.778 (1.503-77.287) 0.02*

Diabetes mellitus 37 (35.9) 3 (60.0) 0.3 2.676 (0.428-16.745) 0.3

CVA 3   (2.9) 0   (0.0) 0.7 - -

CVD 8   (7.8) 1 (20.0) 0.3 2.969 (0.296-29.820) 0.4

Lung disease 7   (6.8) 1 (20.0) 0.3 3.429 (0.336-34.950) 0.3

Clinical presentation

Fever 91 (88.3) 5  (100) 0.4 1.236 (0.532-2.053 ) 0.4

Cough 90 (87.4) 5  (100) 0.4 1.421 (0.461-2.371 ) 0.4

Shortness of breath 88 (85.4) 4 (80.0) 0.7 0.682 (0.071-6.525) 0.7

Heart failure 2   (1.9) 1 (20.0) 0.01* 12.625 (0.938-169.999) 0.04*

Pneumonia 67 (65.0) 4 (80.0) 0.5 2.149 (0.231-19.956) 0.5

Complications

ARDS 13 (12.6) 3 (60.0) 0.004† 10.385 (1.582-68.146) 0.01*

Septic shock 2   (1.9) 1 (20.0) 0.01* 12.625 (0.938-169.999) 0.04*

Respiratory failure 9   (8.7) 4 (80.0) 0.001† 41.778 (4.207-414.846) 0.001†

Acute kidney injury 3   (2.9) 1 (20.0) 0.04* 8.333 (0.702-98.916) 0.09

Values are presented as numbers and percentages (%). CKD: chronic kidney disease, CVA: cerebrovascular accident, CVD: 
cardiovascular disease, ARDS: acute respiratory distress syndrome, ICU: intensive care unit, OR: odd ratio, CI: confidence 

interval. P-value calculated depend on logistic regression analysis. *p<0.05 is significant, †p<0.01 is highly significant.
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hypertension, obesity, smoking, CKD, and lung disease. 
This finding is similar to those reported by a previous 
study examining COVID-19 risk among healthcare 
workers and the general community.22 Fever, cough, 
and shortness of breath were reported as the most 
prevalent clinical presentations in both groups, which 
aligns with other studies on the clinical characteristics 
of COVID-19-positive MS.20,21

Among the MS group in our study, 63.0% required 
hospital isolation, compared with 68.8% of the 
non-MS group. Further analysis showed that incidence 
of severity and the necessity of ICU admission among 
patients in the MS group was 2-fold lower than that 
among the non-MS group (26.5% versus [vs] 51.4%), 
whereas the fatality rate among the MS group was 
3-fold lower than that among the non-MS group (4.6% 
vs 13.5%). The younger age of healthcare workers 
and the lower incidence of comorbidities in the MS 
group relative to the non-MS group may explain these 
findings.22 Healthcare workers may also benefit from 
the earlier exposure to the healthcare system and a 
greater understanding of the disease process.15,23 Our 
study also provided comprehensive data regarding 
predictors of ICU admission and death among severely 
ill patients in the MS group. Male gender and a history 
of smoking were found to be fundamental predictors of 
ICU admission, and male gender and a history of CKD 
were identified as predictors of death.

A higher rate of respiratory complications among 
infected MS group patients, including ARDS and RF, 
compared with the non-MS group, may be explained by 
the increased risk of exposure to aerosolized viral particles 
during intubation and the management of COVID-19-
positive patients. A retrospective study examining 54 
COVID-19-positive MS patients revealed that severe 
and critical cases almost all presented with ARDS and 
RF.17 Moreover, Zhan et al,24 reported that 16 out of 23 
healthcare workers who died from COVID-19 in their 
study had ARDS as a complication.

The clinical implications of our study provide insight 
regarding the vulnerability and clinical presentation 
of front-line MS with regards to COVID-19 and 
associated complications in KSA. In addition, both 
physical and psychological pressure is placed on medical 
personnel and health workers.25 Health workers, as well 
as the general people, have a high degree of stress due to 
no firm estimate of how long the global epidemic will 
last and how long their lives will be affected or whether 
or not they or their loved ones will be infected.26 Our 
findings determine that additional protective measures 
may be necessary to reduce infections amongst MS 

and to identify certain high-risk medical or clinical 
indicators. Consulting with telemedicine save time and 
cost and reduce the risk of the spread of infection by 
avoiding direct contact with COVID-19 patients; thus 
can play a crucial role in this peculiar time and helps 
health care providers to be more secure.27

Study limitations. This study was performed as 
a single-center, retrospective study, and the patient 
sources were not diverse. In addition, the number of 
MS patients was quite small.

In conclusion, MS are the backbone of successful 
healthcare systems, as they respond to the emerging 
COVID-19 pandemic and face new challenges and 
hazards. The risk of contracting COVID-19 infection 
among MS is substantial; however, the incidence of 
death among this population has been significantly low. 
This finding highlights the significance of proactive 
steps, including early diagnosis, detection, and isolation, 
with effective interventions for infection prevention 
and control, which will benefit not only healthcare 
providers but also all hospital staff during the COVID 
19 pandemic.
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