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Abstract 

Introduction: During Severe Acute Respiratory Syndrome Coronavirus 

2 (SARS-CoV-2) pandemic, health-care workers (HCWs) may 

experience an increased risk of infection due to their close contact with 

highly infectious patients, and also due to exposure to undiagnosed or 

subclinical infectious cases. This could be even more problematic, 

considering the poor access to personal protective equipment especially 

in countries with a complex humanitarian emergency like Yemen. This 

study describes clinical-epidemiological characteristic of HCWs affected 

by SARS-CoV-2 infection in Yemen.  

Methods: The study is based on retrospective analysis of available data 

from 15 March to 27 December 2020, as compiled by the Disease Control 

and Surveillance Team in selected Governorates-Yemen. 

Results: A total of 414 including 32 deaths of HCWs, with the onset of 

symptoms between 15 March and 27 December 2020 were reported 

through the surveillance system in Yemen. Of the total 414, 38.2% were 

laboratory confirmed and 61.8% clinically suspected. Most cases were 

recorded from Hadramout governorate. Three hundred and fifteen were 

males (76.1%), and 99 (23.9%) were females, (male to female Ratio being 

3.18:1). The overall median age of the recorded cases was 37 years and 

the most affected HCWs were between 30-44 years. Hypertension (5.6%) 

and Diabetes Mellites (4.8%) were the most common comorbidities 

among those who died. No underlying conditions were reported in 83.8 % 

of the cases. 

Conclusion: Yemeni HCW are at high risk for getting SARS-CoV-2. 

Thus, they should be given high priority for vaccine against SARS-CoV2 

and the immediate implementation of infection prevention and control 

program at health care settings is highly recommended 
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بين  (SARS-CoV-2)  2عدوى المتلازمة التنفسية الحادة الوخيمة فيروس كورونا 

 الصحية في محافظات مختارة من اليمنالعاملين في مجال الرعاية 

2، أحمد علي قايد ثابت1علي أحمد الوليدي
 3جيرمياس نايين ،

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ملخص الدراسة

خطرًا متزايداً للإصابة  الصحيونقد يواجه العاملون  ،SARS-CoV-2خلال جائحة  المقدمة:

يضًا بسبب التعرض لحالات او العدوى،عدوى بسبب اتصالهم الوثيق بالمرضى المصابين بشدة الب

بالنظر  إشكالية،. وقد يكون هذا أكثر لها كافيًا التشخيص الإكلينيكي لم يكنمعدية غير مشخصة أو 

إلى ضعف الوصول إلى معدات الحماية الشخصية خاصة في البلدان التي تعاني من حالات 

لخصائص السريرية اوصف هذه الدراسة تهدف لطوارئ إنسانية معقدة مثل اليمن. لذلك، فإن 

 .في اليمن ينلدى العاملين الصحي SARS-CoV-2عدوى والوبائية ل

 27مارس حتى  15ما بين  إلى التحليل بأثر رجعي للبيانات المتاحة تستند الدراسة المنهجية:

 .يةاليمن عدد من المحافظاتفي  والترصد مكافحة الأمراضفريق  والتي جمعها، 2020ديسمبر 

خلال وذلك  ،وفاة 32من بينهم  414 الصحيينصابه بين العاملين بلغ اجمالي حالات الإ النتائج:

اليمن. من إجمالي  الترصد في تقرير نظامحسب  2020 ديسمبر 27ومارس  15ما بين  الفترة

مشتبه بها سريرياً. وقد تم تسجيل  %61.8وا مخبريً % كانت مؤكدة 38.2حالة مسجلة،  414

( كانوا من الذكور 315ثلاثمائة وخمسة عشر )  .محافظة حضرموتمعظم الحالات من 

وقد كان متوسط  .1 :3.18ونسبة الذكور إلى الإناث  الإناث،%( من 23.9) 99و%(، 76.1)

الأكثر تضررًا  الصحيينعمر العاملين  وكان متوسطعامًا  37العمر الإجمالي للحالات المسجلة 

%( كانوا أكثر 4.8%( وداء السكري )5.6ضغط الدم ) عن ارتفاإعامًا. كما لوحظ  44-30بين 

% من  83.8 مصاحابه فيالأمراض المصاحبة لحالات الوفايات ولم يتم الإبلاغ عن أي امراض 

 جمالي الحالات.إ

 ،SARS-CoV-2في اليمن لخطر كبير للإصابة بـ  الصحيونيتعرض العاملون  الاستنتاج:

 القيام بالتنفيذيوصى بشدة كما  SARS-CoV2وبالتالي يجب إعطاؤهم أولوية عالية للقاح ضد 

 .الصحية مواقع تقديم الخدماتالفوري لبرنامج الوقاية من العدوى ومكافحتها في 

 .العاملون الصحيون، الترصد، العدوى اليمن، ،SARS-CoV2 لكلمات المفتاحية:ا

 1 قسم طب المجتمع و الصحة العامة ، كلية الطب والعلوم الصحية، جامعة عدن، الجمهورية اليمنية.

 2 منظمة الصحة العالمية، اليمن.

 3 منظمة الصحة العالمية - إقليم شرق المتوسط. 
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he outbreak of corona virus 

disease 2019 (COVID-19), 

caused by severe acute 

respiratory syndrome coronavirus 2 

(SARS-CoV-2), was first reported in 

Wuhan, China, in December 2019. In 

a short period, COVID-19 has spread 

fast worldwide, posing severe threats 

to global health. On 11 March 2020, 

the World Health Organization 

(WHO) declared the outbreak as a 

pandemic [1,2]. 

Yemen was one of the last countries 

in the world to declare the first case of 

the pandemic, on 10 April 2020 [1]. 

Fear and concerns of catastrophic 

outcomes of the epidemic in Yemen 

were immediately raised, as the 

country is facing a complex 

humanitarian crisis. About 50% of the 

population of Yemen is estimated to 

be in acute need of health care, with 

high rates of malnutrition, child and 

maternal mortality [1,2]. In addition, 

the limited availability of safe 

drinking water, people living in 

crowded houses, inadequate 

sanitation, and stigma constitute 

barriers for effective response and 

control of the epidemic in Yemen [2]. 

Due to the ongoing armed conflict, 

less than 50% of the health facilities 

in Yemen are fully functional [1,2] 

and more that 2 million children are 

malnourished [1].  

Yemen has a population of 30 million 

people, and the armed conflict which 

started in 2015 led to a fragmentation 

of the healthcare system [1,2]. For 

early detection of SARS-CoV-2 in 

Yemen, as in other countries, a case 

definition, active surveillance, and 

contact tracing were required and 

established according to the WHO 

guidelines [1,3]. 

During this pandemic, health-care 

workers (HCWs) may experience an 

increased risk of SARS-CoV-2 

infection due to their close contact 

with highly infectious patients, and 

also due to exposure to undiagnosed 

or subclinical infectious cases [4,5]. 

This could be even more problematic, 

considering the poor access to 

personal protective equipment (PPE) 

especially in countries with a complex 

humanitarian emergency like     

Yemen [2]. Therefore, describing 

SARS-CoV-2 infection among 

HCWs is critical for achieving 

optimal control of the pandemic and 

to enhance the implementation of 

prevention and control programs and 

to contribute in increasing the 

evidence available to public health 

policymakers in the country. This 

study describes Clinical-

epidemiological characteristic of 

HCWs affected by SARS-CoV-2 

infection in Yemen.  

 

 

 

The study is based on retrospective 

analysis of available data from 15 

March to 27 December 2020, as 

compiled by the Disease Control and 

Surveillance Team. We included in 

our analysis the data from 11 out of 23 

governorates of Yemen, namely 

Aden, Abyan, Lahj, Al-Dhale’a, Taiz, 

Abyan, Shabwa, Hadramout 

(Mukalla and Sayoun), Al-Mahrah 

and Marib.  

With the onset of the pandemic, an 

enhanced surveillance system for 

COVID-19 was set up in Yemen, 

T 

Methods 

Introduction  



       Ali A. Al-Waleedi, Ahmed A. Thabet, Jeremias D. Naiene 

 

 
Yemeni Journal of Medical and Health Research                                                        Vol.11 No (1&2) 2022 

 

27 

which included direct reporting to the 

General Directorate of the Diseases 

Control and Surveillance of each 

laboratory case of COVID-19. The 

following data were collected for each 

case, using a standardized form: 

demographics (age, sex, residence, 

nationality), clinical signs and 

symptoms, occupational status and 

place of treatment, laboratory 

findings and time course of illness 

(date of onset, date of admission, date 

of death) and underlying diseases. 

Trained health care workers extracted 

data from case notes. 

Yemen adopted and updated the 

WHO case definition of suspected, 

probable, and confirmed cases in 

December 16,2020 [1]. With the onset 

of the pandemic, nasopharyngeal 

swab specimens collected from each 

case “suspected case” and were sent 

to the 4 reference laboratories located 

in Aden, Hadramout Mukalla, 

Sayoun, and Taiz. The diagnosis was 

confirmed by Real-time reverse 

transcriptase polymerase chain 

reaction (RT-PCR) performed. The 

rapid response teams (RRTs) 

transported the specimens to the 

laboratories in viral transport 

medium. Only cases that were 

positive for SARS-CoV-2 using RT-

PCR were classified as confirmed.  

 

 Statistical analysis  

Frequency tables were used for data 

presentation and the association 

between underlying disease and sexes 

was considered statistically 

significant at p < 0.05 by using chi-

squared test. Data was analyzed using 

SPSS for windows, version 13.0. 

 Ethical considerations  

Approval to conduct the study was 

taken from the Ministry of Public 

Health and Population in Yemen-

Aden to data collection. 

 

 

Between 15 March and 27 December 

2020, a total of 414 including 32 

deaths of HCWs were affected by 

SARS-CoV2, out of which 10 (2.4%) 

were held non-Yemeni citizenship 

and were reported to the Diseases 

Control and Surveillance in the 

Ministry of Public Health and 

Population, located in Aden “the 

temporary capital city of Yemen”. 

During this period, a total of 7153 

cases were recoded, out of which 

2093 laboratory confirmed and 607 

deaths. With this denominator, the 

overall attack rate among HCWs was 

5.8 % and the case fatality rate (CFR) 

for HCWs was 7.7%.  

 

Between epidemiological weeks 11-

18 and 36-52, (March-April) and 

September-December 2020), HCW 

cases were infrequently detected, 

including only 124; however, from 

epidemiological week 19 to 35 (May-

August 2020), about 290 cases were 

reported as shown in Figure 1.  

 

  

Results 
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Figure1: Affected HCWs (Suspected and Confirmed) Cases of SARS-Cov-2 

Infection in Yemen by Epidemiological Week, from 15 March to 27 December, 

2020 

 

Of the total 414 cases recorded, 158 

(38.2%) were laboratory -PCR- 

confirmed and 256 (61.8%) clinically 

suspected. Most cases were recorded 

from Hadramout governorate 

(Mukalla, 37 & Sayoun, 32), Table 1.  

 

Table1: Suspected and Confirmed 

Cases of HCWs Affected by SARS-

CoV-2 Infection in Yemen According 

to Governorate, 15 March to 27 

December 2020 (n=414) 

Gov Confirmed 

(n=158 

(38.2%) 

Suspected 

(n=256 

(61.8%) 

Abyan  7 11 

Aden 10 34 

Al-Baidha 2 14 

Al-Dhale’a 10 53 

Al-Mahara 5 2 

Hadramout/

Mukalla  
37 22 

Hadramout/

Syoun 
32 17 

Lahj 11 24 

Mareb 4 20 

Shabwa 3 5 

Taiz 37 54 

 

 

Three hundred and fifteen (315) were 

males (76.1%), and 99 (23.9%) were 

females (male to female Ratio being 

3.18:1). The overall median age of the 

recorded cases was 37 years (range: 

19-85 years) and the most affected 

HCWs were between 30-44 years. 

Hypertension (5.6%) and Diabetes 

Mellitus (4.8%) were the most 

common comorbidities reported 

among affected HCWs. No 

underlying conditions were reported 

in 83.8 % of the cases, as seen in 

Table 2.  
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Table 2: Demographic Characteristics of HCWs Affected with SARS-CoV-2 

infection in Yemen from 15 March to 27 December 2020 (n=414)

Characteristics 

Cases  Deaths Recovered  

No. %* No. %** No. %** 
414 100 32 7.7 382 92.3 

Age (years) 

19-29 77  19 1 1.3 76 98.7 
30-44 200 48.3 6 3.0 194 97.0 
45-59 105  25 11 10.5 94 89.5 
≥60 32  7.7 14 43.8 18 56.3 
Gender 
Male 315 76.1 27 8.6 288 91.4 
Female 99 23.9 5 5.1 94 94.9 
Nationality  
Yemeni  404 97.6 29 7.2 375 92.8 
Non -Yemeni  10 2.4 3 30.0 7 70.0 
Comorbid Conditions 
Cardiovascular Diseases 9  2.2 2 22.2 7 77.8 

Hypertension 23  5.6 5 21.8 18 78.3 

Asthma  3  0.7 1 33.3 2 66.7 

Diabetes Mellites 20  4.8 3 15.0 17 85.0 

Kidney Disease 12 2.9 1 8.3 11 91.7 

No underlying conditions 347  83.8 20 5.8 327 94.3 

*Percentages were taken from column total                ** Percentages were taken from row total          

 

The most common symptoms and 

signs among HCWs with confirmed 

SARS-CoV-2 infection were fever, 

sore throat, cough and running nose. 

Difficulty of breathing was reported 

among 31.6% of cases, Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: The Most Common Signs and Symptoms among HCWs with 

Confirmed SARS-CoV-2 Infection in Yemen from 15 March to 27 December 

2020 (n = 158) 

Table 3 shows that among the 

affected HCWs, medical doctors 

(37.9%) and nurses (31.1%) were the 

most frequently affected. Higher 

percentage of deaths among each of 

HCWs categories was reported 

among laboratory technicians 

(40.0%) and pharmacist (33.3%). 
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Table 3: Status According to the HCWs Occupational Categories among those 

with Confirmed, Suspected and Death SARS-CoV-2 Infection in Yemen, 15 

March to 27 December 2020, (n=414)

Occupation  
Total 

Confirmed 

(n=158) 
Suspected 

(n=256) 

Deaths 

(n=32) 

Recovered 

(n=382 ) 

No. %* No.       %** No.    %** No. %** No. %** 

Administrators  34 8.2 14 41.2 20 5.9 5 14.7 29 85.3 

Physicians/Doctors  157 37.9 56 35.7 101 64.3 14 8.9 143 91.1 

Nurses 129 31.2 38 29.5 91 70.5 6 4.6 123 95.3 

Laboratory 

technicians  
5 1.2 5 100 0 0.0 2 40.0 3 60.0 

Pharmacist  3 0.7 3 100 0 0.0 1 33.3 2 66.7 

Others (cleaners, 

registral, 

receptionist, drivers)   

86 20.8 42 48.8 44 51.2 4 4.6 82 95.3 

*Percentages were taken from column total                ** Percentages were taken from row total         

 

Most of the HCWs 257 (62%) were 

treated at home compared to only 157 

(38%) of them who required 

hospitalization. Only 12% and 1.7 % 

of affected HCWSs were admitted to 

intensive care unit admission and 

used ventilators respectively Table 4. 

Table 4: Distribution Affected 

HCWs by SARS-CoV-2 According to 

Place of Treatment, Yemen, 15 March 

to 27 December 2020 (n=414) 

Place of the treatment 

Center  

 
No. % 

Home  257 62.0 
Hospital admission  100 24.2 
ICU admission 50 12.0 
Use of ventilator  7 1.7 
Overall Hospitalization rate  157 38.0 

 

The median time from onset of 

symptoms to hospital admission was 

8 days (range 1 - 17); while the 

median time from onset of the SARS-

CoV-2 to the onset of deaths was 3 

days. 

 

 

 

 

 

HCWs are the first responders to any 

health problem in Yemen and 

worldwide and they may experience 

an increased risk with severe acute 

respiratory syndrome coronavirus 2 

(SARS-CoV-2) infection due to their 

close contact with highly infectious 

patients, but also due to exposure to 

undiagnosed or subclinical infectious 

cases. The epidemiology of HCWs 

has been summarized in several 

studies all over the world [3-12]. In 

this study, we described SARS-CoV2 

infection among HCWs in Yemen 

with a complex emergency aiming to 

provide a scientific basis for 

prevention and control program for 

policy makers.  

 

The authors analyzed the surveillance 

data of 414 including 32 deaths 

SARS-CoV-2 affected HCWs till 27 

December 2020. During this period, a 

total of 7153 cases were recoded, out 

of which 2093 laboratory confirmed 

and 607 deaths. With this 

denominator, the overall attack rate 

among HCWs was 5.8 % and the CFR 

Discussion 
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for HCWs was 7.7%. The current 

evidence shows that approximately a 

tenth of the HCWs in the screened 

hospitals had a diagnosis of acute 

SARS-CoV-2 infection; half of these 

were nurses, thus our study finding 

almost was going with other studies 

reported globally [13-20].  The 

overall median age of the recorded 

cases was 37 years and the most 

affected HCWs were between 30-44 

years (48.3%) followed by age group 

of 45-59 years (25%). Males were 

more affected (76.1%) than females 

(23.9%). In China, the median age of 

the patients was 47 years [3,4] against 

our findings because Yemen has 

younger population than China and 

other European countries.  However, 

a higher proportion of males may be 

because of the male HCWs in Yemen 

had more chance for higher education 

and work due to local cultural effect 

and also, this finding were in 

disagreement with findings in China 

and other European countries [4-6]. 

 According to what was reported by 

the WHO [21] and others [15,22], at 

least 50% of patients who died of 

COVID-19 were residents in 

hospitals or nursing homes, which 

highlights the need to control the 

spread of infection in a health-care 

setting.  Our finding highlighted that, 

medical doctors and nurses were the 

most frequently affected and 38% of 

them required hospital admission, out 

of which 31(96.9%) died in the 

hospitals. We strongly agree with 

WHO recommendation and the need 

to control the spread of infection in a 

health-care setting is highly 

recommended. Clinically, the most 

common symptoms and signs among 

HCWs with confirmed SARS-CoV-2 

infection were fever, sore throat, 

cough and difficulty of breathing, 

which are in agreement other studies 

worldwide [5, 9, 14-18]. Furthermore, 

most deaths were occurred among 

those with chronic underlying 

conditions and the overall median 

time from onset of symptoms to 

hospital admission was 8 days   

(range: 1-17); while the median time 

from onset of the SARS-CoV-2 to the 

onset of deaths was 3 days. The same 

findings have been reported 

elsewhere [14-23].  

Limitations 
The major limitation of the study 

finding is that the analyzed data were 

from selected governorates under 

Internationally Recognized 

Government (IRG), which is home to 

31% of the total population of Yemen, 

as the data from the northern part of 

the country was inaccessible for 

analysis. This makes our results not 

generalizable to the rest of the 

country, because besides the higher 

population, the northern part of 

Yemen has different characteristics 

including lower temperature and 

higher altitude [1]. 

 

 

 

Yemeni health care workers are at 

high risk for getting SARS-CoV-2, 

thus they should be given high 

priority for vaccine against SARS-

CoV2 and the immediate 

implementation of infection 

prevention and control program at 

health care sitting is highly 

recommended. 

 

 

 

Conclusion  
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