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ABSTRACT 

Background: Despite the emergence of potentially prophylactic vaccines, 

COVID-19 transmission poses a persistent threat to healthcare providers 

(HCPs) communities. Aim: Assess the progress in the knowledge and attitudes 

of HCPs of Armed Forces Hospital Wadi Al Dawasir (AFHWD) toward 

COVID-19 measures and vaccines perception. Methods: A questionnaire was 

distributed online, 09-10, 2021, to achieve study aim. SPSS-22.0 software was 

used for the analysis; ANOVA; t-test used for comparing quantitative 

variables; χ2 for categorical data; level of materiality set to 0.05. Results: Out of 

149 HCPs, 38 (25.5%) were “physician” 44 (29.5%); “nurse”; 31 (20.8%) “allied 

health” 11 (7.4%)” pharmacist”; 25 (16.8%); “other”’. HCPs averaged 39.3±9.2y 

of age. Overall score (84.3%) greater than cutoff, set to 70%, also greater than 

that assessed earlier (69.5%) was achieved (p=0.005). The higher profession the 

higher score (p<0.05). “Age”; “clinician”; “infection prevention and control 

(IPC) training; “COVID-19 infection”, were significant score predictors. 

COVID-19 “all knowledge” (general and IPC, combined) = 79% exceeded 

cutoff (70%), (p<0.001); also exceeded that identified earlier (69.6%), (p<0.001).  

The IPC perception score behaved likewise: 86.1% vs. 70%, 86.1% vs. 71.6%, 

(p<0.001), respectively. An overall vaccine response (68.3%) comparable to 

cutoff was verified (68.3%), (p=0.08). Most (86.6%) HCPs accepted a COVID-19 

vaccine; 73.2% were vaccine confident; 23.3% of those immunized were 

concomitantly vaccine hesitant (p = 0.012). “Age” and “clinician” predicted 

vaccine response variability. Conclusion: Findings imply an ongoing 

improvement of the HCPs’ responses on COVID-19 requirements. Continued 

education and adherence with updated protocols provide utmost protective 

environment for the HCP staff against COVID-19 consequences. 
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1. INTRODUCTION  

Since its declaration by the World Health organization (WHO) in March, 11 2020 as a pandemic, (WHO, 2020a) COVID-19 (SARS-

CoV-2) still poses a threat to public health with a devastating burden upon international economies. The disease continues to 

surprise the healthcare community with rapid changes involving disease epidemiology, immunogenic behavior, morbidity and 

mortality (Eckerle et al., 2022; Saad et al., 2021). Unlike beta-coronavirus “severe respiratory acute syndrome” (SARS-CoV-1) or the 

“Middle East respiratory syndrome” (MERS-CoV) strain; the emerging SARS-CoV-2virus tended to behave more aggressively; 

especially transmission speed and contagiousness. Airborne droplets, coming into contact with a contaminated surface are the 

principal mode of transmission of recovered COVID-19 virus strains. Particularly the healthcare setting, transmission through body 

fluids is a concern (Langade et al., 2016). Symptoms of COVID-19 could be as mild, e.g., as fever, malaise, cough; up to a severe 

respiratory illness and a multi-system involvement, e.g., hematopoietic, cardiovascular, gastrointestinal, and immune 

manifestations. Risk factors include old age, chronic diseases, e.g., diabetes, chronic heart disease (CHD) (CDC, 2021a; Terpos et al., 

2020). A state of "long COVID" (Crist, 2022a; Stein et al., 2022), mostly affecting HCP staff (Terpos et al., 2020), has been linked with 

the early virus dissemination ability, including the brain, contribute to ongoing symptoms. A year after the pandemic, few 

therapeutic agents have shown some effect against the virus; relevant of which include steroids and antibody‐based formulas. As it 

transmits, SARS-CoV-2 virus accrues genomic mutations; adding to the uncertainty about transmission and infectivity. Most 

recently, Omicron variant (B.1.1.529) raised more concerns about transmission rate, evading vaccine-induced immunity (Lu et al., 

2021), and non-response to immune modulating therapy, including steroids and antibody‐based therapies (Franchini et al., 2021; 

WHO, 2021a).   

Multi-epitope vaccine polypeptides, including inactivated whole virus, DNA, vectored, self-assembling virus-like particle 

vaccines or messenger RNA (mRNA) material with the potential immune reactivity against SARS-CoV-2 have been introduced 

(Rawat, et al., 2021). By December 2021, 14 of these vaccines have been assessed, finally approved within the “emergency use 

licensing//pre-qualification” (WHO-ELU/PQ) process for use, (WHO, 2021b) including two mRNA vaccines: “BNT-162b2” (by 

Pfizer- BioNTech) (Comirnaty) and “COVID‐19 Vaccine Moderna” (Moderna Biotech Spain, SL); two using adenovirus vector‐

based technology: “Vaxzevria” (AstraZeneca AB, “ChAdOx1 nCov‐19”) and “COVID‐19 Vaccine Janssen” (Janssen‐Cilag 

International NV, “Ad26.COV2.S”); (WHO, 2020b) and three using inactivated virus material, (Sinopharm BIBP COVID-19 vaccine 

“BBIBP-CorV”; Sinovac “Sinovac Biotech” Ltd, China; Bharat Biotech “BBV152 COVAXIN vaccine”, India).  

Reportedly, no significant safety issues after over 700 million inoculated vaccine doses have been sustained globally; mild 

adverse events (AEs) above 2% and unlikely events, such as adverse hypersensitivity reactions, e.g., after mRNA and DNA vaccines 

in less than 0.6% of recipients have been reported (Cennimo, 2021). Hesitancy to COVID-19 vaccine has been observed in around 

29% of HCPs; (Chwarzinger et al., 2021) mostly a vaccine “newness” concern and unforeseen AEs. Despite the safety profile of the 

WHO-EUL vaccines, commitment to recommended precautions including vaccination to preclude COVID-19 circulation is 

unavoidable. Particularly BNT162b2 and ChAdOx1 nCoV-19 vaccines are now associated with a significantly reduced onward virus 

transmission compared with unvaccinated people (Eyre et al., 2022). A robust immune response may develop because of a 

combined protection, either through a COVID-19 vaccine uptake followed by a breakthrough infection or vice versa.  

The national COVID-19 immunization program in KSA is based on Pfizer- BioNTech, Moderna, and AstraZeneca vaccines; 

Janssen vaccine also approved for travellers (PHA, 2021). While there is a tendency to ease restrictions in some world zones, new 

COVID-19 surges, such as 60,000-260,000 new case/day, early March, 2022, across Western Europe suggest that a pandemic wave is 

arriving soon. Hospitalization rates started to mount out there, despite the higher vaccination records (Medscape, 2022). Omicron 

BA.2 appears to be subvariant fueling these outbreaks. By far, factors, namely vaccination rates, COVID-19 safety measures, access 

to antiviral medications affect how another wave is able to unfold. Importantly, too, it is still uncertain how far Omicron BA.1 

infection could protect against BA.2. As such, challenges continue to be faced in the healthcare settings with such pandemic 

progression and lack of information in the presence of a rapidly changing epidemiological and immunological virus behavior, as 

well as the attitude to the vaccine roll out. Health workers though are becoming frustrated about the whole work environment, e.g., 

23% HCPs are likely to quit soon, overwhelmed by threatening work conditions (Crist, 2022b).  

In this study, AFHWD HCPs’ knowledge and attitudes to COVID-19 procedures would be evaluated, compared both with 

expected levels and often those assessed earlier (Saad et al., 2021). Responses to COVID-19 vaccines, as well as correlates of all other 

responses would be assessed.   

 

 

 

https://www.who.int/news-room/feature-stories/detail/the-bharat-biotech-bbv152-covaxin-vaccine-against-covid-19-what-you-need-to-know


MEDICAL SCIENCE l ANALYSIS ARTICLE 

Medical Science, 26, ms123e2173 (2022)                                                                                                                                         3 of 12 

2. SUBJECTS AND METHODS 

Setting and study type  

The study was conducted at AFHWD setting, using a cross sectional approach to achieve study aim.  

 

Study population  

The study cohort consisted of HCP professions, including: 1) “clinician” (physicians, dentists, chiropractors, clinical therapists, 2) 

“nurse” (all nursing staff, such as registered nurse, licensed nurse, nurse aide); 3) “allied health” (health technicians, e.g., 

cardiovascular, anesthesiology, audiology, imaging, lab technician specialties; paramedic); 4) “pharmaceutical” professions;  and 5) 

“other” HCP professions [supplementary services, e.g., housekeeping (HK), waste management, laundry, sterilization, catering].  

 

Inclusion and exclusion criteria  

All AFHWs employees, both sexes and all nationalities, were invited to take part in the study. No employee would be excluded 

because of other demographic or professional criteria.  

 

Data collection  

Study data were collected between August and September 2021. A validated questionnaire was designed, derived from relevant 

works (Huynh, et al., 2020; Saad, et al., 2021); updated national and international guidelines for HCPs’ health and safety in COVID-

19 era, (CDC, 2021b; WHO, 2021c) including personal protective equipment (PPE) and hand hygiene (HH) best practice guidelines, 

(NPCM, 2021; WHO 2020c) reviewed IPC policies, (SCDC, 2020) COVID-19 vaccination information (ACIP, 2020), national COVID-

19 immunization protocols (MOH, 2021). The questionnaire mostly encompassed closed-ended items, responses to which may be 

“true/false”; or a multiple choice as “yes/no/don’t know” or “agree/fair/disagree/can’t decide”.  

The questionnaire falls into five sections, a) demographic and professional traits, b) HCPs’ rating of health safety and general 

IPC policies, e.g., work load, regular medical checkup, first aid measures availability, safety education); applicable IPC measures, 

e.g., availability of HH and PPE facilities, risk prevention, e.g., skin damage from PPE/hand washing (HW), sharp injury and blood 

spell precautions, IPC staff education; dealing with contaminated surfaces; and HCWs vaccination program; c) COVID-19 general 

epidemiological and clinical knowledge, e.g., mode of COVID-19 transmission, signs and symptoms, treatment options, sources of 

information about COVID-19 pandemic outbreak, COVID-19 education/briefing; d) specific COVID-19 infection control procedures 

knowledge, HW/ alcohol-based hand rubbing (ABHR), COVID-19 case isolation procedures, standard/contact/droplet/airborne 

precautions, precautions during aerosol generating procedure (AGP): intubation, non-invasive ventilation, tracheostomy, CPR; PPE 

donning/ doffing, masks/ respirators practicing; e) attitudes and beliefs about COVID-19 vaccines, e.g., types, affectivity, adverse 

events (AEs), acceptance, confidence/hesitancy, vaccination scenarios in relation to COVID-19 infection, COVID-19 vaccination 

education. Questionnaire sections 2 - 5 would be scored using 4-point Likert scale, where 1 = least – and 4 most favorable response. 

Adding up all scores generates an overall score ranging between 36 and 150. A cutoff was set to 70% on each section score.  

A pilot administration in the context of the weighting process of the questionnaire’s reliability showed a reliability as strong as 

r= 0.89 – 92 and Cronobach’s alpha 0.89. The questionnaire starts with a preamble explaining study aim and importance. It takes 15 - 

20 minutes to complete. A written consent to take part in the study was obtained from participants, who were reassured of the 

utmost confidentiality of the provided information. The study instrument was adapted to a Google application and sent 

electronically. Only with ≥80% valid responses would be coded, entered to MS program with adequate backups until analyzed. In 

the analysis, qualitative data, e.g., profession, vaccine acceptance, would be summarized as count (%); quantitative data, e.g., age, 

score as the mean ± standard deviation (SD), where appropriate.  

 

Study variables  

Independent variables include items, most of which were qualitative data, the responses to which was offered as a binary - or multi-

level, as above. Other than age, scores, e.g., overall score, general knowledge, attitudes, constitute most quantitative data to analyze. 

Quantitative data may often be binned as “adequate/ “inadequate”, e.g., analyzing the response to specific IPC precautions by  

“profession”; in which case, profession may also be binned as “clinician” (“physician” + 9 clinical therapists among “allied health”) 

against “all other”. Multi-level variables, e.g., source of information can also be binned as “reliable”/“non-reliable”. The principal 

outcome variable involves “overall score”, which encompasses all of the knowledge and all perceptions scores, summed up. 

Intermediate outcomes involve: a) adequacy of general COVID-19 knowledge (section 3), b) specific COVID-19 IPC/PPE measures 

https://www.apjtm.org/searchresult.asp?search=&author=Giao+Huynh&journal=Y&but_search=Search&entries=10&pg=1&s=0


MEDICAL SCIENCE l ANALYSIS ARTICLE 

Medical Science, 26, ms123e2173 (2022)                                                                                                                                         4 of 12 

knowledge (section 4); c) “all-knowledge” score (sum section 3, 4); d) perception on IPC measures (section 2); e) OVID-19 vaccines 

responses score (section 5).  

 

Statistical analysis  

The relationship between categorical variables, e.g., knowledge level category and profession, may be analyzed using chi square 

test (χ2, or Fisher’s exact, where appropriate); with adjusted odds ratio (aOR) to assess the strength of such association. Also, 

parametric techniques (PMT), such as one-sample t-test for the difference between a cutoff and a score, or one-way analysis of 

variance (ANOVA) for the differences between the means of ≥3 variables may be calculated, (assuming “normality” distribution). 

The “Statistical Package for Social Sciences” (SPSS) software for MS, version-22 (Armonk, NY) was used in analyses. Our level for 

rejecting true null hypothesis was α = 0.05; results with a p-values <0.05 would be considered statistically significant. 

 

3. RESULTS 

The participants’ averaged 39.3±9.2y old; 82 (55.0%) were male, 85(57%) married, 49(33%) single, 15(10%) divorced; and 68(46%)) 

were Saudi, (table 1 footnote). Out of 265 distributed instruments, 157 were returned, of which 149 contained valid responses to 

analyze, (response rate 56.2%). Physicians account 38 (25.5%), nurses= 44 (29.5%), allied health= 31 (20.8%), pharmacists= 11 (7.4%), 

“other” supportive/administrative staff = 25 (16.8%). “Clinician” accounts 47 (31.5%); (38“physician”+9“clinical therapists”); (table 

1). Most (66.5%) HCPs performed satisfactorily, or above. Stratified, they were 43/47 “clinician” (91.5%) vs. 56/102 “all other” 

(54.9%), (figure 1), (aOR: 7.8, 95%CI, 2.9 –27.4). A mean overall score (110.2/150 = 73.5%) significantly greater than the cutoff 

(105/150 = 70%) was found [1 sample t-test: t (df 1) = 4.3, p<0.001], (table 1 footnote).  This score was significantly greater than that 

recorded earlier, 69.8%, (Saad et al., 20021) [t(230)=2.9, p=0.005].  

 

Table 1 HCPs’ overall response to COVID-19 inquiries, by profession* 

 

Profession 

Overall response (quantitative)  

Statistic 

 

Sig. n % N=149 Mean SD % Score150 Min Max 

Physician 38 25.5 126.5 12.1 84.0 100.6 148.5 
 

 

 F (4, 144)  

 = 64.7  

 

 

 

p<0.001 

 

 

Nurse 44 29.5 112.7 8.1 75.1 100.3 133.7 

Allied health 31 20.8 104.0 5.6 69.3 91.5 113.7 

Pharmacist 11 7.4 103.2 7.6 68.8 92.6 115.4 

Other 25 16.8 91.8 8.3 61.2 75.3 101.4 

Total 149 ˧ 100 110.2 14.7 73.5 75.3 148.5   

 

Profession 

(binary) 

Source of information (Q21)    

Reliable Unreliable  Statistic Sig. 

 n  % Row  % Total  n  % Row  % Total  Total   

“Clinician” 33 70.2 22.1 14 29.8 9.4 47  

 χ2(1) = 0.79 

  

0.37 “All other” 64 62.7 43.0 38 37.3 25.5 102 

Total 97 65.1 65.1 52 34.9 34.9 149  aOR: 1.25, 95%CI 0.75–2.0   

 *Age 39.3±9.2y; 82(55%) male, 85(57%) married, 49(33%) single, 15(10%) divorced; 68(46%) Saudi, 81(54%) non-Saudi 

˧ 1-sample t-test: Mean overall score (110.2/150 = 73.5%) vs. cutoff (105/150= 70%): t (df 148) = 4.3, .p<0.001. OLS (method 

“stepwise selection): P| Overall score: =64.9+0.2(age) +13.5(clinician) + 9.4(score2:“adequate”=1) + 3.9(Q22 “COVID-

educated”) + 6.7(Q33 “H/OCOVID”).  R2= 0.33; ANOVA: F(5,140,145) = 47.5; p<0.001.  

 

The score significantly varied between professions [ANOVA: F (4. 144) = 64.7, p<0.001]: generally, the higher profession rank the 

higher score (post hoc test, p<0.05); only pharmacists and “allied health” did not significantly vary (p=0.77). A larger proportion of 

the study group (97/149, 61.1%) tended to opt reliable sources, such as scientific, WHO, MOH, to keep up with COVID-19 

information. However, the odds of this preference vs. less reliable sources, such as social media/TV/friends, by the HCPs stratified 

as “clinician”/“all other” was not significant (aOR 1.25, 95%CI 0.75–2.0), (table 1). A regression analysis shows that age, “clinician”, 

section 2 score (binary), question 22 (COVID-19 education), and question 33 (H/O COVID-19 infection) are significant predictors of 

the variability in the overall score, [P| Score|: 64.9+ 0.2 (age) + 13.5 (occupation= “clinician”) +9.4 (score2 “adequate”) + 3.9 (question 
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22 “COVID education”) + 6.7 (question 33 “H/O COVID”)]; [ANOVA: F (5,140,145)=47.5; p<0.001]; (sex; question 12 “COVID-19-IPC 

training” were not significant). The model explains 33% of such variability, (R2 0.33), (table 1 and figure 1).  

 

 
Figure 1 Distribution of the Overall score by profession 

 

Table 2 The HCPs’ level of COVID-19 knowledge by profession* 

 

Profession 

 Section 3: COVID epidemiology, clinical knowledge ˧  Section 4: Specific IPC/PPE knowledge╞ 

 n Mean   SD  Range %Score32 Statistic  Sig. Mean SD  Range % Score38  Statistic  Sig. 

Physician 38 29.8 1.8 23.1-32.3 93.1 

 

 

F(4,144) 

=  53.5 

 

 

p<0.001 

 

 

34.8 9.5 25.5-38.0 91.6 

 

 

F (4,144) 

= 20.8 

 

 

 p<0.001 

 

Nurse 44 27.6 2.2 21.4-31.9 86.3 30.4 2.6 22.0-35.1 80.0 

Allied health 31 24.1 1.7 21.0-28.0 75.1 26.7 2.1 20.0-30.3 70.3 

Pharmacist 11 25.1 2.9 20.7-29.6 78.4 28.07 3.2 23.0-31.2 75.7 

Other 25 22.3 3.1 18.0-28.5 69.8 22.9 3.4 19.2-25.2 60.3 

Total 149 26.3 3.5 18.3-29.5 82.2 29.3 6.6 19.9.38.0 77.1 

* 1-sample t-test: All knowledge score (section 3, 4): Mean 55.3/70 (79%) vs. cutoff 49/70 (70%); t (df 1)=10.1, p<0.001  

˧ 1- sample t-test (section-3): Mean 26.3/32 (82.2%) vs. cutoff 22.4/32 (70%); t (df 1) = 13.5, p<0.001 

╞ 1-sample t-test (section-4): Mean 29.3/38 (77.1%) vs. cutoff 26.6/38 (70%); t (df 1) = 4.9, p<0.001   

 

The mean score (26.3/32) for general COVID-19 knowledge significantly varied between the professions [ANOVA: F (df 4, 144= 

53.5, p<001], (table 2). There is also a consistently score increase by the level of profession, e.g., physicians 29.8, nurses 27.6, least 

22.3 for “other” (post hoc calculation, p<0.05 all comparisons). Only pharmacists and allied health did not significantly vary, 

p=0.021). Further, section-3 score was significantly higher than the cutoff (22.4), [1-sample-t-test: t (df 1) = 13.5, p<0.001], (table 2 

footnote). A mean score of specific IPC/PPE knowledge (section 4) 29.3/38 = 93.1%, exceeded the cutoff, 26.6/38=70.0%, [t (df 1) = 4.9, 

p<0.001], (table 2 footnote). Score on section 4 also varies by profession [ANOVA: F (df 4, 144= 20.8, p<001], (table 2). Physicians 

scored highest (post hoc, p<0.5); nurses overcame “allied health” and “other”, but not the pharmacists (p>0.2). Score on all 

knowledge, 55.6/70 (79.4%), (section 3 +4, summed), significantly overcomes the cutoff (49/70=70%), [t (df 1) = 10.1, p<0.001], (table 2 

footnote]. It also significantly exceeds that achieved earlier, (69.6%), (Saad et al., 20021), [t(250) = 7.0, p<0.001].   

 

Table 3 Participants’ perception on safety and IPC policies a midst COVID-19 pandemic, stratified by profession* 

 

Profession 

Section 2: Perception to IPC policies (quantitative)   

 n  Mean   SD  Range % Score28  Statistic  Sig. 

 Physician 38 25.8 2.3 20.0-29.0 92.1 

 F (4,144)  

 = 24.3  
 p<0.001 

 Nurse 44 25.1 2.7 13.5-28.0 89.6 

 Allied Health 31 23.9 1.8 19.0-26.0 85.3 

 Pharmacist 11 23.5 1.5 21.0-26.2 83.9 

0

10

20

30

40

50

60

Clinician All other

43
(91.5%)

56 
(54.9%)

4
(8.5%)

46
(45.1%)

Satisfactory

Unsatisfactory



MEDICAL SCIENCE l ANALYSIS ARTICLE 

Medical Science, 26, ms123e2173 (2022)                                                                                                                                         6 of 12 

 Other 25 20.1 2.6 15.5-26.0 71.8 

Total 149 24.1 3.0 13.5-29.0 86.1 

     Response to AGP precautions (Q28) 

Profession 

(binary) 

Adequate Inadequate  
 Statistic Sig. 

 n  % row  n  % row  Total 

 “Clinician” 31 65.1 16 34.1 47 
 χ2(1) = 15.7   p<0.001  

 “All other” 32 31.4 70 68.6 102 

Total 63 42.3 86 57.7 149  aOR: 3.7, 95% CI 2.0 – 8.8   

     * IPC perception” mean score 24.1/28 (86.1%) vs. cutoff 19.5/28 (70%): t (148) = 18.4, p<0.001 

 

 
Figure 2 Responses to COVID-19 IPC measures 

 

The participants were mostly committed to the health facility’s IPC policies amidst the crisis (114/149 (76.5%). Stratified binary, 

“clinician” tended to do so more often, i.e., 42/47 (89.4%), (figure 2), (aOR: 3.5, 95% CI 1.3 – 9.7]. Score-wise, there was a significant 

difference between the professionals scores for IPC measures’ perception [ANOVA: F (4,144) = 24.3, p<0.001]. Physicians’ scored 

25.8, significantly greater than all HCPs (post hoc, p<0.001, all comparisons) but not from the nurses’ (25.1, p=0.17). The latter (25.1) 

was only significantly greater than that the allied health’s (23.9, p=0.031) and “other” (20.1, p<0.001). The section’s score (24.1/28, 

86.1%) was significantly higher than the cutoff (19.5), [t (df 1) = 18.4, p<0.001], (table 3 footnote), same as when compared with that 

recorded beforehand 71.6% (Saad et al., 2021), [t (250 = 8.5, p<0.001]. The table also adjoins the responses to AGP precautions, where 

“clinicians” significantly surpassed “all other” workers (aOR: 3.7, 95% CI 2.0 – 8.8), (table 3).   

 

Table 4 COVID-19 vaccine response*: acceptance and vaccine confidence (N = 149) 

 

 

Profession 

Vaccination acceptance   

Received/Planning/ Refused/Hesitant  

Total 
Statistic Sig. 

   n % Row % Total    n  % Row % Total 

 “Clinician”  45  95.7  30.2  2  4.3  30.2  47  χ2 (1) = 5.7 

 
 p= 0.026 

 “All other”  84  82.3  56.4  18  17.7  12.1  102 

Total  129  86.6  86.6  20  13.4  13.4  149  aOR 4.1, 95% CI: 1.1-17.1 

 Vaccine confidence  

Profession 

(binary) 

Confident Unconfident    

   n  % Row % Total    n  % Row % Total Total Statistic Sig. 

 “Clinician”  40  85.1  26.8  7  14.9  4.7  47 χ2 (1) = 4.5 

 
 p = 0.029 

 “All other”  69  67.5  46.3  33  32.5  22.1  102 

Total  109  73.2  73.2  40  26.8   26.8  149  aOR 2.2, 95% CI: 1.1 -4.5  

* 1-sample t-test: Overall vaccine response (section 5): Mean 35.5/52(68.3%) vs. cutoff 36.4/52 (70%): t(148)=–1.8, p = 0.08    

   OLS P |Vaccine response| (“enter”): Model: 23.6 + 0.1(age) 5-5 + (clinician); R2= 0.2; ANOVA:F(4,141,145)=6.4; p<0.001 
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As in table 4, 86.6% participants accepted the vaccine [45/47 (95.7%) “clinician” and 84/102 (82.3%) “all other” (aOR 2.2, 95% CI: 

1.1 -4.5). Also, 73.2% were vaccine confident [40/47 (85.1%) “clinician”; 69/102 (67.5%) “all other” (aOR 2.2, 95% CI: 1.1 -4.5). 

However, 23.3% (n=30) of those who have accepted a COVID-19 vaccine were concomitantly vaccine hesitant, aOR, 2.7, 95% CI: 1.2 -

6.1), (figure 3). A mean overall vaccine response of 35.5/52 (68.3%) was not significantly lower than the cutoff 36.4/52 (70.0%), [t (df 

1) = –1.8, p = 0.08], (table 4 footnote). A regression model shows that “age” and “clinician” could significantly predict the variability 

in the overall vaccine score [F (4, 141, 145) = 6.4, p<0.001]; (sex and Q41 “COVID vaccine education” were not significant). The 

model explains 20%% of that variability (R2 = 0.2), (table 4 footnote). 

 

 
Figure 3 Vaccine confidences among vaccine acceptance group 

 

4. DISCUSSION  

This study was processed when an upsurge of infection records in winter was building up. Despite a milder disease it generally 

had, the coinciding emerging Omicron variant causes the majority of contagion load; e.g., an average 2,600/d 7-day related deaths in 

the US over 2021 (Ellis et al., 2022), a rate higher than the predecessor Delta variant surge’s (CDC, 2022a; McNamara et al., 2022). In 

our study, we focused on measures, such as the IPC, PPE, AGP precautions and vaccination program. Specific clinical knowledge 

aspects were also explored.  

 

Overall response and epidemiological COVID-19 Knowledge  

An overall general response 84.3% exceeding target was yielded; a pattern which exceeds that (69.8%) reported earlier in the crisis 

in the same study population (Saad et al., 2021). General COVID-19 Knowledge level in AFHWD mounting to 82.2%, and exceeding 

that (78.4%) found earlier (Saad et al., 2021) is provided. An improved general COVID-19 knowledge pattern was often recorded, 

e.g., in Ethiopia when the knowledge among the health workers’ community averaged 66.5% near the beginning of the crisis (Jemal 

et al., 2021) and then rose to 74.9% (Yesse et al., 2021) thereafter. On the other hand, a COVID-19 response in a prior global HCPs’ 

survey as low as 61.0 - 63.6% (Bhagavathula et al., 2020) would not necessarily improve by time, e.g., only 24.3% of HCPs 

demonstrated an adequate COVID-19 update (Bhagavathula et al., 2022). This was probably because only 36.3% of the surveyed 

HCPs were willing to attend COVID-19 updates.  

The contemporary knowledge level of our HCPs (82.2%) though, was comparable to some international figures, eg., 82.9% in 

India, (Gopalakrishnan et al., 2021), 79.2-91.7% in Egypt, (Mohammed, 2021) and in Uganda, where 83.9% of the HCPs had had a 

sufficient knowledge (Kamacooko et al., 2021). Generally, clinicians, as ours, and/or physicians, elsewhere, tend to excel on COVID-

19 knowledge above health professional colleagues. For instance, the Egyptian doctors were more COVID-19 knowledgeable than 

nurses, and so forth (Galal et al., 2021; Mohammed, 2021). Likewise, being a clinical staff (or having health research experience) 

supports a higher knowledge level in Ugandan health workers (Kamacooko et al., 2021). Locally, a multicenter study in Riyadh, 

KSA introduces a quality COVID-19 knowledge in 67.8% of health workers (Almohammed et al., 2021), comparably with that, 

66.4%, obtained by AFHWD colleagues. Locally, too, a nationwide COVID-19 knowledge level of 84.3% comparable to ours (82.2%) 

has also been estimated (Mohamad-Hani et al., 2021).   

 

Knowledge of COVID-19 infection preventive and control measures  

A recently specific IPC awareness level (77.1%) above cutoff was also above that previously described among AFHWD workers 

(64.2%). (Saad, et al., 2021) Elsewhere, COVD-19- preventive knowledge levels were scarcely touched on, e.g., 57.1% (4/7 points, 
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whereas cutoff =3.5/7, 50%), among Cypriot healthcare providers. (Roupa et al., 2021) The health workers’ commitment to IPC/PPE, 

such as precautions performing AGP was consistently low, 57.7% (65.1 “clinicians” and 31.4% “all other”) currently; and 52.4% 

(75.5% “physician” and 38.1% “all other”) as previously. (Saad, et al., 2021) In a Japanese work, (Kadoya et al., 2021) such 

perception was also “inadequate”, particularly among non-physicians. Otherwise, little, if any, studies have addressed AGP in the 

context of HCPs-COVID-19 inquiry. (Bhagavathula et al., 2020; Huynh et al., 2020; Ejeh et al., 2020) More often, modest IPC 

knowledge levels, including patient isolation, PPE skills, were only reached. (Kadoya et al., 2021) Early in the outbreak, uncertainty 

about the virus could justify any improper COVID-19 mitigation planning (Ejeh et al., 2020); yet after over two years of a pandemic, 

uncertainty alone may not be enough to endorse this connotation. Rationally, the continued threat of new COVID-19 variants 

shakes the integrity of accumulated information; leaving policy makers racing to modify effective tactics to impede the pandemic’s 

health and economic toll.  

 

Attitudes on COVID-19 IPC precautions  

Our providers were mostly (76.5%) committed to the recommended IPC protocols amid the crisis. In contrast, they were 

insignificantly satisfied (71.6% vs. 70% cutoff, p=0.8) with those procedures, earlier (Saad et al., 2021). International reports, e.g., 

show that 84.2% - 94.7% of Ethiopian healthcare respondents often had good attitudes toward COVID-19 precautions, (Jemal et al., 

2021; Yesse et al., 2021) despite a modest COVID-19 knowledge (Jemal et al., 2021). Likewise, 84% of health workers in India 

expressed positive attitudes and responded to COVID-19 procedures safely (Gopalakrishnan et al., 2021); alongside with a 

predominant (93%) fear caring for COVID-19 patients. In Uganda, 78.4% of the HCPs also significantly showed positive attitudes 

(Kamacooko et al., 2021). More recently, most of HCPs screened (79%) in USA were uncomfortable with the pandemic measures, 

expressing fear that the health care system would eminently collapse (Crist, 2022b). However, most of them (83%-85%) supported 

public COVID-19 policies, e.g., backing measures to provide N95 masks and providing COVID-19 tests. Generally, physicians/ 

clinicians performance level in this work tend to be more satisfactory than other professions, e.g., 91.6% - 93.1% vs. 60.3% - 69.8% as 

far as general COVID knowledge, and 92.1% vs. 71.8 - 89.6% as far as IPC protocols.  

 

COVID-19 vaccine responses  

The quick licensing of COVID-19 vaccines raised a controversy, between a glimmer of high hope of curbing the pandemic and 

growing concerns about the vaccines’ safety and efficacy. Though, understanding factors impacting vaccine confidence becomes 

crucial in the maintenance of a solid health system (Lataifeh et al., 2022). To AFHWD, an overall vaccine response (86.6%) a head of 

target has been assured. That said; clinicians tended to accept the vaccine more frequently (95.7% vs. 82.3% “all other”). They were 

also more vaccine confident (85.1 vs. 73.2%). Hesitancy to COVID-19 vaccines has consistently been observed, e.g., in over 29% of 

healthcare workers worldwide (Chwarzinger et al., 2021); mostly an AE issue.  

Our population’s choice making pattern motivated 23.3% who were vaccine hesitant to accept a COVID-19 vaccine (mostly 2 

doses only), preferring the risk of some AEs to not becoming subject to COVID-19 contagion dilemmas. Particularly vaccination 

stands as a genuine procedure against COVID-19 transmission and severity. As importantly, a booster dose is required to confer 

maximum immunity. Until late 2021-early 2022, most optimistic reports point out that less than 60% have ever received a booster 

dose (CDC, 2022b). Less frequently adequate vaccine response features the health workers’ COVID-19 attitudes. For instance, an 

overall good response accounted only 60.5% of Ethiopian HCW population; meanwhile only 64.0% of them accepted a COVID-19 

vaccine.  

Further, 46.9% of those workers thought the vaccine would worsen pre-existing medical conditions (Adane et al., 2021). In a US 

survey, only 63.7% of Philadelphia health employees, too, reported planning for a COVID-19 shot; over 80% of those unwilling to 

get a shot expressed a concern about AEs or the vaccines’ newness. Planning for a COVID-19 vaccine was likely associated with age, 

being male, and education (Kuter et al., 2021). In our study, age and being “clinician” were significant correlates; too, sex and prior 

vaccine education were not. In west KSA, vaccine acceptance by 148/171 (86.6%) of health workers was reported. Where sex, being a 

physician, prior COVID-19, and COVID education, but not age, was linked to good survey response (Afifi et al., 2022) also 36 

(21.0%) workers reported a vaccine acceptance on top of a vaccine hesitation.  

 

Knowledge sources  

The AHHWD’s tendency for reliable sources of information, such as scientific/MOH/WHO, for COVID-19 updates was 

unfavorable; otherwise this preference was rather acceptable earlier (aOR 2.6, 95%CI 1.1-5.6) (Saad et al., 2021). Our odds for an 

unreliable source was 0.83 (1/1.25), an association, e.g., as strong as 3.4% was often reported (Jemal et al., 2021). Rates, such as 61.0% 

were recognized globally (Bhagavathula et al., 2020). Locally, only 22.4- 23.3% of health employees implies relying mainly on 
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ranked source (e.g., MOH, WHO, CDC), for a reliable update on COVID-19, and over 36% depended on social media and news 

media channels (Almohammed et al., 2021).  

 

Correlates of COVID-19 inquiry responses 

General COVID-19 education influenced the HCPs’ response adequacy, while IPC training did not boost their responses toward the 

recommended measures, so as COVID-19 vaccine education. Variable results have been found with this respect. For instance, 

COVID-19 education of Indian health providers did not influence COVID-19 knowledge soundness; demographics, eg., marriage, 

urban dwelling, higher qualification did (Gopalakrishnan et al., 2021). On the other hand, COVID-19 education, together with work 

place; higher education, influenced COVID-19 attitudes in case of Ethiopian health workers (Yesse et al., 2021). Not only is it 

transmissible or resistant to treatment more than the original strain BA.1, but the recently identified subvariant Omicron BA.2 may 

cause an aggressive disease with severer lung damage, e.g., recording daily fatality 5-times higher than the predecessor Delta 

variant (CDC, 2022b). Not uncommonly, the emergence of new variants remains a possibility. High disease incidence, therefore, 

promotes for the emergence of new mutations that could become dominant (Lecrubier, 2022). As with flu illnesses, “endemicity” of 

any residual COVID-19 virus is probability; in which case, vaccination may be scheduled seasonally. Until enough layers of 

immunity have been built up, a population-wide protection could be provided. To accept endemicity or to speculate epidemic 

resurgences, a question that only time can answer. 

 

A lesson from HCPs’ responses to COVID-19 revisited  

Infection control guidance and the promptness and quality the health systems portray, played a leading role in the attempts to 

survive the crisis. Transmission, mortality, and COVID-19 ICU admission trends would be reassessed every time a new variant 

emerges. To us, an unstable pandemic behavior motivates the healthcare community to stay on alert. In situations where due IPC 

procedures were appreciated, as in the AFHWD experience, healthcare -acquired COVID-19 infections declined. The improved 

availability of some interventions should not persuade the populations to lose sight of the pandemic. On the field, differences 

between clinical and non-clinical professionals in COVID-19 perception do influence the perception of COVID-19 interventions, 

including vaccination.   

 

Limitations  

The study was a unique attempt to endorse the change in the level and quality of the commitment of the health workers to 

preventive polices in response to a surprising pandemic. All AFHWD professionals were invited to the study; yielding a response 

tendency of 56.2% during study period. A rather small number of participants may limit generalizing our findings to some other 

healthcare settings. However, AFHWD population was first “piloted”, early in the outbreak (Saad et al., 2021), a step forward 

toward further evaluation down the road of the pandemic. In the two opportunities, there has been enough matching, eg., study 

setting, demographics, study instrument, leaving only the outcomes to vary. Maximum validity of the findings though would be 

assured. Other factors, eg., honesty responding to surveys traditionally limit studies of similar settings. On our part, confidentiality 

would also limit this probability. Comparing specific procedures, eg., AGP precautions could be confounded by profession; in 

which case stratification and using aOR, where appropriate, alleviated this concern.   

 

5. CONCLUSION  

The study presents a comprehensive database regarding the HCPs’ responses to rigorous COVID-19 protocols throughout the 

pandemic. Most relevant requisites have been thoroughly explored, and compared. Several modest performances were improved, 

e.g., overall response, COVID-19 knowledge, the leading role of the physicians assuring a safer work environment. Particularly 

abidance by IPC recommendations, boosted by the response to planned IPC training was significantly emphasized. Maintaining 

successful COVID-19 tactics in the presence of a rather fresh vaccine experience, integrated with the ongoing national efforts is a 

merit to maximize. Findings from this research conform to the need to keep up with evaluating and improving hospital policies 

against COVID-19 variants and any emerging outbreaks. Particularly continued training, aiming to reduce the difference in the 

HCP groups’ competency on procedures of a common importance is a priority.  

 

Authors’ contributions 

Author R.M.A. set study design, methodology, shared in preparing study instrument, conducting statistical analysis, data display, 

discussion guidelines, and final write up. Author A.S. set research proposal, research concept, infection control plan, data entry, 

https://www.frontiersin.org/people/u/1117348


MEDICAL SCIENCE l ANALYSIS ARTICLE 

Medical Science, 26, ms123e2173 (2022)                                                                                                                                         10 of 12 

data display; report review. Author H.M.A. held ethical approvals, study instrument validation, supervised data collection and 

study progress; set recommendations. Author H.A. shared in setting study context, data collection, reviewing study result, 

manuscript preparation. Author B.I. shared in setting study concept, data retrieval, results display; setting safety and quality 

guidelines. Author M.Y.E shared in comparative data collection and entry, setting clinical guidelines, and staff training. Author M 

Kh.A set clinical guidelines, critical revision of manuscript, evidencing and referencing, results interpretation. Author F.H.A. shared 

data collection, EMR data retrieval, data entry, manuscript preparation. Author Y.A shared setting study context, manuscript 

preparation, publication logistics, final manuscript editing. All authors read and approved the final manuscript.  

 

Informed consent: 

Written and oral informed consent was obtained from all individual participants included in the study. Additional informed 

consent was obtained from all individual participants for whom identifying information is included in this manuscript. 

 

Ethical approval: Approval from Research and Ethics Committee, AFHWD “EMP #2819 April 5, 2021” has been granted. 

 

Funding 

This study has not received any external funding. 

 

Conflicts of interest 

The authors declare that there are no conflicts of interests. 

 

Data and materials availability 

All data associated with this study are present in the paper. 

 

REFERENCES AND NOTES 

1. Adane M, Ademas A, Kloos H. Knowledge, attitudes, and 

perceptions of COVID-19 vaccine and refusal to receive 

COVID-19 vaccine among healthcare workers in 

northeastern Ethiopia. BMC Public Health 2022; 22(128). doi: 

10.1186/s12889-021-12362-8. 

2. Afifi RM, Al-Harthi MK, Alharthi B, Saad AE, Alabdali SO, 

Al-Shehri M, Almalki FS. Healthcare workers awareness and 

perception to COVID-19 measures and their attitude toward 

the vaccine rollout: A Saudi Arabian experience. Medical 

Science 2022; 26, ms81e2017. doi: 10.54905/disssi/v26i121/ 

ms81e2017 

3. Alamer E, Alhazmi A, Qasir NA, Alamer R, Areeshi H, 

Gohal G, Qadri M, Hashem Am, Algaissi A. Side Effects of 

COVID-19 Pfizer-BioNTech mRNA Vaccine in Children 

Aged 12-18 Years in Saudi Arabia. Vaccines (Basel) 2021; 

9(11):1297. doi: 10.3390/vaccines9111297.        

4. Almohammed OA, Aldwihi LA, Alragas AM, Almoteer AI, 

Gopalakrishnan S, Alqahtani NM. Knowledge, Attitude, and 

Practices Associated With COVID-19 Among Healthcare 

Workers in Hospitals: A Cross-Sectional Study in Saudi 

Arabia. Front Public Health 2021; 9:643053. doi: 10.3389/ 

fpubh.2021.643053. 

5. Bhagavathula AS, Aldhaleei WA, Rahmani J, Mahabadi MA, 

Bandari DK. Knowledge and Perceptions of COVID-Among 

Health Care Workers: Cross-Sectional Study. JMIR Public 

Health Surveill 2020; 6(2):e19160. doi: 10.2196/19160.   

6. Bhagavathula AS, Mahabadi MA, Tesfaye W, Nayar KR, 

Chattu VK. Healthcare Workers’ Knowledge and Perception 

of the SARS-CoV-2 Omicron Variant: A Multinational Cross-

Sectional Study. Healthcare 2022; 10(438). doi: 10.3390/health 

care10030438 

7. Cennimo DJ. Medscape. COVID-19 Vaccines. Available at:  

https://emedicine.medscape.com/article/2500139-overview 

[Accessed Jan 10, 2021].  

8. Centers for Disease Control and Prevention (CDC). (2021a). 

Symptoms of Corona. Available at: https://www.cdc.gov/ 

coronavirus/2019-ncov/symptoms-testing/symptoms.html? 

[Accessed January 21.2021].          

9. Centers for Disease Control and Prevention (CDC). (2021b) 

Information for healthcare professionals. Available at: 

https://www.cdc.gov/coronavirus/2019-ncov/hcp/index.html 

[Accessed May 5, 2021].  

10. Centers for Disease Control and Prevention (CDC). (2022a) 

'Super Immunity' Same Whether COVID-19 or Vaccination 

Comes First. Available at:https://www.medscape.com/view 

article/967404?uac=285163PY&faf=1&sso=true&impID=39775

93&src=mkm_covid_update_220127_MSCPEDIT [Accessed 

Jan 27, 2022]. 

11. Centers for Disease Control and Prevention (CDC). (2022b). 

COVID-19 Vaccinations in the United States. Available at: 

https://covid.cdc.gov/covid-data-tracker/#vaccinations_vacc-

total-admin-rate-total. [Accessed Feb. 15, 2022]. 



MEDICAL SCIENCE l ANALYSIS ARTICLE 

Medical Science, 26, ms123e2173 (2022)                                                                                                                                         11 of 12 

12. Chwarzinger M, Watson V, Arwidson P, Alla F, Luchini S. 

COVID-19 vaccine hesitancy in a representative working-age 

population in France: a survey experiment based on vaccine 

characteristics. Lancet Public Health 2021; 6(4):e210–2021.  

13. Crist C. (2022a) Coronavirus Can Spread to Heart, Brain 

Days after Infection. WebMD. Available at: 

https://www.webmd.com/lung/news/20211228/coronavirus-

can-spread-heart-brain. [Accessed Jan 1, 2022].  

14. Crist C. (2022b) Pandemic Takes its Toll; 23% of HCWs 

Likely to Leave Industry: Poll. Available at: 

https://www.medscape.com/viewarticle/969025?uac=285163

PY&faf=1&sso=true&impID=4042508&src=mkm_covid_upda

te_220223_MSCPEDIT. February 23, 2022. [Accessed March 

10, 2022]. 

15. Eckerle I, Meyer B. SARS-CoV-2 seroprevalence in COVID-

19 hotspots. Lancet 2020; 396(10250):514-515. doi: 

10.1016/S0140-6736(20)31482-3. 

16. Ejeh FE, Saidu AS, Owoicho S. Knowledge, attitude, and 

practice among healthcare workers towards COVID-19 

outbreak in Nigeria. Heliyon 2020; 6(11):e05557.  

17. Ellis R. Omicron Death Rate Higher Than During Delta 

Surge. (2022a). Available at: https://www.medscape.com/ 

viewarticle/968283?uac February 10, 2022 [Accessed Feb. 15, 

2022].   

18. Eyre DW, Taylor D, Purver M, Chapman D, Fowler T, 

Pouwels KB, Walker S, Peto TEA. Effect of Covid-19 

Vaccination on Transmission of Alpha and Delta Variants. N 

Engl J Med 2022; NEJMoa2116597. doi: 10.1056/NEJMoa211 

6597.  

19. Franchini M, Liumbruno GM. Convalescent plasma for the 

treatment of severe COVID‐19. Biologics 2021; 15:31‐38.    

20. Galal YS, Abuelhamd WA, Hamid TAA, Elsayed NR. 

Coronavirus Disease 2019: Knowledge, Attitude, Practice, 

and Perceived Barriers among Health care Workers at Cairo 

University Children Hospital, Egypt. Open Access Maced J 

Med Sci 2021; 9(E):80-88.  

21. Gopalakrishnan S, Kandasamy S, Abraham B, Senthilkumar 

M, Almohammed OA. Knowledge, Attitude, and Practices 

Associated With COVID-19 Among Healthcare Workers in 

Hospitals: A Cross-Sectional Study in India. Front Public 

Health 2021; 9.   

22. Huynh G, Nguyen TGH, Tran VKh, Vo KN, Vo VT, Pham 

LA. Knowledge and attitude toward COVID-19 among 

healthcare workers at District 2 Hospital, Ho Chi Minh City. 

Asian Pacific J Trop Med 2020; 13. doi: 10.4103/1995-7645. 

280396.  

23. Jemal B, Aweke Z, Mola S, Hailu S, Abiy S, Dendir G, 

Tilahun A, Tesfaye B, Asichale A, Neme D, Regasa T, 

Mulugeta H, Moges K, Bedru M, Ahmed S, Teshome D. 

Knowledge, attitude, and practice of healthcare workers 

toward COVID-19 and its prevention in Ethiopia: A 

multicenter study. SAGE Open Med 2021; 29;9: 

20503121211034389. doi: 10.1177/20503121211034389. 

24. Kadoya Y, Zen K, Wakana N, Yanishi K, Senoo K, Nakanishi 

N, Yamano T, Nakamura T, Matoba S. Knowledge, 

perception, and level of confidence regarding COVID-19 

care among healthcare workers involved in cardiovascular 

medicine: a web-based cross-sectional survey in Japan. J 

Cardiol 2021; 77(3):239-244. doi: 10.1016/j.jjcc.2020.07.029. 

25. Kamacooko O, Kitonsa J, Bahemuka UM, Kibengo FM, Wajja 

A, Basajja V, Lumala A, Kakande A, Kafeero P, Ssemwanga 

E, Asaba R , Mugisha J, Pierce BF, Shattock RJ, Kaleebu P, 

Ruzagira E. Knowledge, Attitudes, and Practices Regarding 

COVID-19 among Healthcare Workers in Uganda: A Cross-

Sectional Survey. Int J Environ Res Public Health 2021; 18, 

7004.  

26. Kuter BJ, Browne S, Momplaisir FM, Feemster KA, Shen AK, 

Green-McKenzie J, Faig W, Offit PA. Perspectives on the 

Receipt of a COVID-19 Vaccine: A Survey of Employees in 

Two Large Hospitals in Philadelphia. Vaccine 2021; 

39(12):1963-1700. doi: 10.1016/j.vaccine.2021.02.029  

27. Langade D, Modi PD, Sidhwa YF, Hishikar NA, Gharpure 

AS, Wankhade K, Langade J, Joshi K. Burnout syndrome 

among medical practitioners across India: a questionnaire-

based survey. Cureus 2016; 8(9):e771. doi: 10.7759/cureus. 

771.  

28. Lataifeh L, Al-Ani A, Lataifeh I, Ammar K, AlOmary A, Al-

hammouri F, Al-Hussaini M. Knowledge, Attitudes, and 

Practices of Healthcare Workers in Jordan towards the 

COVID-19 Vaccination. Vaccines 2022; 10(2):263. doi: 

10.3390/vaccines10020263. 

29. Lecrubier A. How Will the Pandemic Evolve After the 

Omicron Variant? Available at: https://www.medscape.com/ 

viewarticle/969757#vp_2. [Accessed March 09, 2022]. 

30. Lu L, Mok BW, Chen LL, Chan JM, Tsang OT, Lam BH, 

Chuang VW, Chu AW, Chan WM, Ip JD, Chan BP, Zhang R, 

Yip CC, Cheng VC, Chan KH, Jin DY, Hung IF, Yuen KY, 

Chen H, To KK. Neutralization of SARS-CoV-2 Omicron 

variant by sera from BNT162b2 or Corona vaccine recipients. 

Clin Infect Dis 2021; 16:ciab1041. doi: 10.1093/cid/ciab1041.  

31. McNamara D. Could the Omicron Surge Hasten the 

Transition From Pandemic to Endemic? MedScape Public 

Health January 05, 2022. Available at: 

https://www.medscape.com/viewarticle/966112?uac=285163

PY&faf=1&sso=true&impID=3927755&src=mkm_covid_upda

te_220105_MSCPEDIT. [Accessed Jan. 6, 2022]. 

32. Medscape. COVID Surge in Western Europe Puts US Health 

Experts on Alert. Available at: https://www.medscape.com/ 

viewarticle/970500?uac=285163PY&faf=1&sso=true&impID=

4096523&src=mkm_covid_update_220317_MSCPEDIT. 

[Accessed March 18, 2002]. 



MEDICAL SCIENCE l ANALYSIS ARTICLE 

Medical Science, 26, ms123e2173 (2022)                                                                                                                                         12 of 12 

33. Ministry of Health. (MOH). COVID-19 Vaccine. Available 

at:https://www.moh.gov.sa/en/awarenessplateform/Various

Topics/Pages/COVID-19Vaccine.aspx. [Accessed May 16, 

2021].    

34. Mohamad-Hani T, Abdullah AH, Abdulkarim A, Nurah A, 

Fahad A, Ayman A, Khalid A, Jameela K, Ali A, Amro A, 

Wejdan A, Ibrahim A, Fadi A, Rabih H, Basema S, Mazin B, 

Fahad A, Ahmad A, Sarah A, Amr J, Mohammed SA. 

Changes in healthcare workers’ knowledge, attitudes, 

practices, and stress during the COVID-19 pandemic, 

Medicine 2021; 100(18): e25825. doi: 10.1097/MD.000000000 

0025825. 

35. Mohammed AES. knowledge, attitudes, and practices 

towards covid-19 among health care workers in primary 

health care units Dar El Salam, Sohag, Egypt. Sohag Med J 

2021; 25(1): 50-85.  

36. National Prevention and Control Manual (NPCM). Best 

Practice - Putting on and Removing PPE. Available at: 

http://www.nipcm.scot.nhs.uk/appendices/appendix-6-best-

practice-putting-on-and-removing-ppe/. [Accessed April 27, 

2021].         

37. Public Health Authority (PHA). Saudi Arabia. Interim 

guidelines for the use of SARS-CoV-2 vaccine. August 31, 

2021. Available at: https://covid19.cdc.gov.sa/professionals-

health-workers/interim-guidelines-for-the-use-of-sars-cov-2-

vaccine/. [Accessed Jan. 3, 2022].  

38. Rawat K, Kumari P, Saha L. COVID‐19 vaccine: A recent 

update in pipeline vaccines, their design and development 

strategies. Eur J Pharmacol 2021; 892:173751.  

39. Roupa Z, Polychronis G, Latzourakis E, Nikitara M, 

Ghobrial S, Chrysafi A, Noula M. Assessment of Knowledge 

and Perceptions of Health Workers Regarding COVID-19: A 

Cross-Sectional Study from Cyprus. J Community Health 

2021; 46: 251–258.  

40. Saad AE, Al Natig AWT, Aldossary HM, Alkhalaf H M, 

Ighile B, Al Harthi MKh, Afifi RM. Healthcare workers 

knowledge and perception of the preventive measures amid 

current COVID-19 pandemic: An experience from central 

Saudi Arabian district. Medical Science 2021; 25(107): 36-45.  

41. Saudi Center for Disease Control and Prevention (SCDC). 

Coronavirus Disease 19 (COVID-19) Guidelines March 2020 

V1.2. Available at: https://COVID19.cdc.gov.sa/wp-

content/uploads/2020/03/Coronavirus-Disease-2019-

Guidelines-v1.2.pdf.pdf. [Accessed March 30, 2021].  

42. Stein SR, Ramelli SC, Grazioli A , Chung JY, Singh M , Yinda 

CK, Winkler CW, Dickey JM, Ylaya K , Ko SH, Platt A, 

Burbelo P. "SARS-CoV-2 infection and persistence 

throughout the human body and brain." Research Square. 

Available at: https://www.researchsquare.com/article/rs-

1139035/v1. [Accessed Jan 1, 2022].      

43. Terpos E, Ntanasis-Stathopoulos I, Elalamy I, Kastritis E, 

Sergentanis TN, Politou M, Psaltopoulou T, Gerotziafas G, 

Dimopoulos MA. Hematological findings and complications 

of COVID-19. Am J Hematol 2020; 95(7): 834–847.  

44. World Health Organization (WHO) (2021a). Coronavirus 

disease (COVID-19): Variants of SARS-COV-2. 4 December 

2021. Available at: https://www.who.int/emergencies/dis 

eases/novel-coronavirus-2019/question-and-answers-hub/q-

a-detail/coronavirus-disease-%28covid-19%29-variants-of-

sars-cov-2?%20jcuxMeLisk444oL3xoChsYQAvD_BwE. 

45. World Health Organization (WHO). (2020a). WHO declares 

Public Health Emergency on novel coronavirus. Available at: 

https://www.paho.org › news › 30-1-2020-who-declare. 

[Accessed: Mar 19, 2020]. 

46. World Health Organization (WHO). (2020b). Coronavirus 

disease (COVID-19): Vaccines. 28 October 2020. Updated 12 

December 2020. Available at: https://www.who.int/news-

room/q-a-detail/coronavirus-disease-(COVID-19)-vaccines? 

[Accessed Dec. 12, 2020]. 

47. World Health Organization (WHO). (2020c). Hand hygiene: 

why, how & when. Available at: https://www.who.int/gpsc/ 

5may/Hand_Hygiene_Why_How_and_When_Brochure.pdf.

[Accessed April 13, 2021].   

48. World Health Organization (WHO). (2021b). Status of 

COVID-19 Vaccines within WHO EUL/PQ evaluation 

process. 23/12/2021. Available at: https://extranet.who.int/ 

pqweb/sites/default/files/documents/Status_COVID_VAX_2

3Dec2021.pdf. [Accessed Jan. 3, 2022]. [Accessed Jan. 9, 

2021].  

49. World Health Organization WHO. (2021c). Rational use of 

personal protective equipment for coronavirus disease 2019 

(COVID-19). Available at: https://apps.who.int/iris/bitstream 

/handle/10665/331215/WHO-2019-nCovIPCPPE_use-2020.1-

eng.pdf. [Accessed March 16, 2021]. 

50. Yesse M, Muze M, Kedir S, Argaw B, Dengo M, Nesre T, 

Hamdalla F, Saliha A, Mussa T, Kasim I, Kedir A, Delebo T, 

Sunkemo A, Badeg Y, Ensarmu D, Abebe D, Dessalegn A, 

Ayelign H. Assessment of knowledge, attitude and practice 

toward COVID-19 and associated factors among health care 

workers in Silte Zone, Southern Ethiopia. Plos One 2021; 

16(10). doi: 10.1371/journal.pone.0257058. 


