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Abstract

:

Coronavirus disease (COVID-19) has emerged as a pandemic. The updated knowledge and a positive attitude of health care professionals (HCPs) towards fighting any pandemic is the key to success. Thus, the present study aims to assess the knowledge and attitude of HCPs towards COVID-19 in the Kingdom of Saudi Arabia (KSA). A cross-sectional study was conducted across the KSA, covering its five geographical regions with a non-probability quota sample. Twenty-nine, close-ended questions evaluating the knowledge and attitude domain were included in the questionnaire. It was developed with the help of Qualtrics software and circulated among the HCPs through the electronic mode. We analyzed data from about 1040 HCPs using the statistical package of social sciences (SPSS) v.21. All variables were presented in number and percentages. Univariate and multivariate logistic regression was performed to explore the odds ratio (OR) and adjusted odds ratio (aOR) of independent variables for inadequate knowledge and attitude. Considering the “good” level of the respective domain, the HCPs have displayed better knowledge (48.2%) over attitude (33.8%). Female (aOR: 1.55; 95% CI: 1.15–2.09; p = 0.004), Diploma degree (aOR: 2.51; 95% CI: 1.64–3.83; p < 0.001), 7–10 years’ experience (aOR: 1.47; 95% CI: 1.01–2.15; p = 0.045) were at higher risk of having inadequate knowledge compared to their contemporaries. Among the sources, the Ministry of Health (MOH) website was the most popular source of information (76%). The knowledge and attitude of HCPs regarding COVID-19 was similar across all the regions of KSA. However, the continuing education program is warranted to fill the potential gap in knowledge for HCPs in higher-risk groups.
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1. Introduction


With the accelerating stage of the pandemic coronavirus disease (COVID-19), the world has endorsed the slogan of “stay home–stay safe”. On the contrary, there are health care professionals (HCPs) who have opted to remain on the forefront to tackle the disease. The COVID-19 disease caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), [1,2,3] has claimed the lives of many citizens worldwide. High human transmission of COVID-19 through contact or respiratory droplets has assisted in the rapid spread of the disease [3,4,5]. Other ways of transmission such as air, fecal, and vertical transmission have not yet been evidenced [6,7]. Since the virus remains alive on various inanimate objects from hour to days [8], it, hence, can be a potential source of cross-contamination.



The HCPs must be well updated with the current guidelines so they can treat the patient rationally. Meanwhile, they should also protect themselves from acquiring this disease. During a pandemic, the HCPs are over-burdened and are also in a stage of fear to acquiring the disease [9,10,11]. It becomes even more critical for any country to reconcile and boost them scientifically so they can defeat any disease by rational thinking and practical implication. It will not only help in flattening the curve of the pandemic, but also protect the HCPs from contacting the disease [10].



The world has seen many pandemics in the past and has overcome them. The key element is to follow the updated guidelines laid by various organizations such as the World Health Organization (WHO), the Center for Disease Control (CDC) and the Ministry of Health (MOH) of respective countries. The challenges faced by any nation are the proper dissemination of information so that not only HCPs, but also the community, should also strictly follow the policy and procedures [12]. The preparedness of the MOH to keep their HCPs updated with the recent advancement to deal with the diseases has a unique role to play.



In 2012, the Arabian Peninsula witnessed the Middle East respiratory syndrome-coronavirus (MERS-CoV). The Kingdom of Saudi Arabia (KSA) reported the maximum number of cases during that epidemic [13]. This MERS-CoV belongs to the same Coronavirus family, which has caused COVID-19 at present and SARS in the past [14]. Currently, in KSA there are 330,246 cases reported with 4512 deaths of COVID-19 [15]. At present, the need of the hour is for the HCPs to be provided with personal protective equipment (PPEs) and information required to treat the patients effectively. With the experience of disease transmission from patient to HCPs during MERS-CoV epidemic, the similar pattern is expected in COVID-19, and thus HCPs can act as a potential source of disease transmission [16,17]. Insufficient information and breach in the standard operating protocol (SOP) of infection control can be a source for disease transmission. In the past [16,17,18,19], cross-contamination from patients to HCPs and vice versa had occurred, and it is reported in the present time as well [20,21]. It would be a significant loss for any nation to lose HCPs who are the saviors. The shortage of HCPs will eventually worsen the condition. It is time to ponder how to protect the HCPs from acquiring this disease. Studies regarding knowledge and attitude of HCPs about COVID-19 have been done in other countries [22,23,24,25,26,27]. However, to the best of our knowledge, none has been done with Saudi Arabian HCPs. This study will help to assess the knowledge and attitude of HCPs towards COVID-19 and based on the evaluation; a reinforcement policy can be made for them to treat patients while protecting themselves effectively. Thus, the study aims to evaluate the knowledge and attitude of HCPs towards COVID-19 in KSA.




2. Materials and Methods


2.1. Study Identification


A cross-sectional study was planned with the prior approval from the institutional ethical board (14-07/41, dated 22 March 2020) and the data collection was carried out throughout the month of April 2020. The study was outlined and executed as per strengthening the reporting of observational studies in epidemiology (STROBE) guidelines [28].




2.2. Sample Identification


For this nationwide survey, the study population comprised a segment of health professionals including physicians, surgeons, nurses, pharmacists, physiotherapists, psychologists, and psychiatric practitioners in KSA. Other members of the HCPs team, including the dentist and dental auxiliaries, were excluded. Professionals comprising the allied health care team also remained in the exclusion criteria. We also omitted any other professionals who were not accredited to practice in KSA from the study.



At the time of the survey, due to the prevailing lockdown condition, a non-probability quota sample was drawn. To obtain a representative sample, due consideration was given to the characteristics such as geographic region, nature of the organization and type of work setup. During data analysis, additional factors such as age, gender, educational level, and work experience were considered. A total of 1236 HCPs had responded to the online questionnaire. The study excluded incomplete responses from 196 participants, leaving a sample of 1040, which was considered for analysis.




2.3. Questionnaire


As per protocol, firstly we identified the two domains about COVID-19 which we indented to assess among the HCPs. While reviewing the literature, we came across very few studies discussing this topic among dental professionals [29], residents of Hubei province of China [30], and health care workers (HCWs) [24]. Studies assessing the knowledge and attitude concerning MERS-CoV [31,32] and H1N1 [33] among HCWs also drew our attention. The questionnaire was adopted and later modified according to local requirements and variations. To accomplish this task, an expert committee was formed with members from the field of internal medicine, community medicine, a biostatistician, and bilingual translators. The information and guidelines issued from the global health agencies were taken as our source for framing the questions. With in-depth discussion sessions, the committee came up with the pre-final draft of the questionnaire, which was subjected to pilot testing. Taking into account the predominant Arabic speakers, translation (forward and backwards) of the questionnaire was done. To assess the internal consistency reliability of the scale, Cronbach’s alpha (α) of 0.81 was achieved, depicting an acceptable level of reliability and consistencies in response were assured. There were two sections in the questionnaire, with the first segment gathering sample characteristics. The second segment aims to assess the knowledge and attitude in two independent sub-sections consisting of 15 and 14 questions, respectively. All 29 questions were close-ended with two questions in each sub-section which were negatively worded.




2.4. Study Protocol


The primary channel for getting to the respondents was the questionnaire supported by Qualtrics software. A questionnaire’s link or Quick response (QR) code was shared via e-mail. The description of the study, including the purpose and objectives, were mentioned in the disclaimer of the questionnaire. The subjects were given the freedom to participate, and there was an assurance that it would not reveal their identity.




2.5. Data Management


The Knowledge segment comprised of 15 questions with three possible responses—“yes”, “no” and “I don’t know”. Initially, the responses were analyzed by calculating the percentages. Later, dummy codes of “1” or “0” were assigned for the right and wrong responses, respectively. Eventually, the total scores were calculated for individual respondent. Lastly, the class width is calculated by dividing the range (15 – 0 = 15) by 3 (desired number of the class interval) (Equation (1)). Based on the derived class width (5), the total score was converted into a three proportionate ordinal scale namely, poor (Score 0–5), moderate (score 6–10), and good (score 11–15). Equation (1):


   Class width ( CW ) =    Maximum Value − Minimum Value   Number of required class interval    



(1)







The last segment of the questionnaire was dedicated to explore the attitude of HCPs towards various aspects of COVID-19 prevention, namely, infection control protocol, preventive and treatment measures. The attitude assessment section consisted of 14 questions, with two negatively worded questions in total. The response for each question was recorded on a 5-point Likert scale. In a positively worded question, a dummy code of “5” was assigned for “strongly agree” response, whereas “1” for assigned for a “strongly disagree” response. The response score was later added to derive the total attitude score. Similar to the knowledge domain, the attitude score was molded into an ordinal scale by applying Equation (1). Here the minimum and maximum attainable score by any respondent was 14 and 70, respectively. By dividing the range (70 – 14 = 56) by 3 (desired number of the class interval), a class width of 18 is derived. Using the class width, the total attitude score was converted into 3-point proportionate ordinal scale with categories namely, poor (score 14–32), moderate (score 33–51), and good (score 52–70).




2.6. Data Analysis


The data was analyzed using statistical package for the social sciences (SPSS) v.21 (IBM, Chicago, USA) All socio-demographic and professional characteristics of the participants were summarized as frequency and percentages. Univariate logistic regression was performed to assess the socio-demographic and professional factors associated with poor knowledge and attitude towards COVID-19. The factors which are significant at the univariate level were used for multivariate logistic regression.





3. Results


3.1. Descriptive Statistics of the Baseline Variables


The study evaluated the level of knowledge and attitude of 1040 HCPs employed in KSA. The maximum data pooled from the central region (28.6%) and least from the eastern region (5.2%) of KSA. The majority of the respondents belong to 31–40 years of age group (43.7%), and female predominance (67.4%) was recorded in the sample. A larger segment of subjects had a Bachelor’s Degree (46.5%) and professionals with >10 years of experience (38.5%) had maximum participation in the study. A vast majority of participants were working in the government sector (93.8%), predominately in the regional health center (48.7%). The MOH website was the most favored (76%) source of information followed by social media (50.2%) (Table 1). The responses of the participants for the knowledge and attitude domain about COVID-19 are expressed in Table 2 and Table 3, respectively. The distribution of responses among the independent variables is shown in Table S1.




3.2. Analysis about the Knowledge Domain


More than half (51.1%) of HCPs were found to have a “moderate” level of knowledge, and only 0.8% had “poor”. The respondents have shown exceptional knowledge regarding the incubation period (98.7%), symptoms (97.7%), identified respiratory droplets and contact as the mode of transmission (98.7%) and the current scenario about the vaccination (91.6%) of COVID-19. Worst response (9.8%) was observed when they were asked about the guidelines about hand hygiene, especially the duration aspect (Table 2).



The three-point knowledge scale was modified into a dichotomous variable. It was achieved by merging the “poor” and “average” scale into “inadequate” category, whereas “good” scale was renamed as “adequate” category. Later, the odds of having “inadequate knowledge” were assessed among the independent variables. On univariate logistic regression, demographic variables such as age, gender, nationality, and region were found to have a significant association with knowledge. Similarly, significant associations were observed with education and work-related parameters such as the type of work setup and work experience (Table 4). The youngest age group (20–30 years) had the highest risk of having inadequate knowledge (OR 2.73: 95% CI: 1.93–3.85) compared to the elder most age group (>40 years). Females had 88% of higher the probability of having inadequate knowledge compared to the male participant (OR 1.88: 95% CI: 1.44–2.44). Among the educational level, participants with a Bachelor’s Degree had the lowest risk for poor knowledge (OR 2.3: 95% CI: 1.65–3.22) compared to the other lower levels of education. In the current study, HCPs with experience of 1–3 years showed the lowest knowledge score (OR 2.05: 95% CI: 1.49–2.82) (Table 4).



All significant factors in univariate logistic regression were taken in multivariate logistic regression, and their relationship with knowledge levels was evaluated. Gender (aOR 1.55: 95% CI: 1.15–2.09), the educational level (aOR 2.51: 95% CI: 1.64–3.83), and work experience (aOR 1.47: 95% CI: 1.01–2.15) remained significant and their direction of the relationship also remain unchanged (Table 5).




3.3. Analysis about the Attitude Domain


A large number (63.8%) of HCPs had a moderate level of attitude; with the good and poor level recorded as 33.8% and 2.3%, respectively. On closer analysis of responses of individual questions, few observations are noteworthy. Respondents displayed a good attitude towards questions pertaining to PPEs (strongly agree—82%) and travel restrictions and large gatherings as precipitating factor (strongly agree—80.5%). On the contrary, poor attitude is shown for questions related to the usage of N95 mask (correct response—12.1%) and infection protocol to be followed during an epidemic or general situation (correct response—3.8%) (Table 3). For the statistical purpose, the “poor” and “moderate” level of attitude were merged and renamed as “inadequate”, whereas the “good” level was considered as “adequate”. In univariate logistic regression, the southern region had shown the least positive attitude (OR 1.49: 95% CI: 1–2.21), followed by northern region (OR 1.45: 95% CI: 1.03–2.04) (Table 4). As, no significant associations were found for the majority of the independent variable in univariate analysis, the multivariate analysis for attitude domain was not performed.





4. Discussion


COVID-19 has emerged as a pandemic with constantly changing concepts of the disease and its prevention. It is therefore considered necessary to keep the HCPs compliant with the recommendations issued by international and national health agencies. In the present study, the majority of the respondents demonstrated a moderate level of knowledge (51.1%) and attitude (63.8%) towards COVID-19. However, 48.2% and 33.8% of HCPs demonstrated a good level of knowledge and attitude, respectively. Studies with lower [34] as well as a higher [22] level of knowledge and attitude compared to the present study are reported. It can be contemplated that the higher levels of knowledge and attitude seen with the Chinese HCPs lies in the fact that the epicenter of COVID-19 was in China, and they had encountered this disease much earlier [22].



4.1. Information Source


An impressive fact has emerged from the present study, wherein the majority of the information (76%) regarding COVID-19 was imbibed by the HCPs from Saudi Arabia’s MOH website. It shows the alertness of the government to dig every possible area and update HCPs with the changing norms. It is meaningful to compare the present day scenario of moderate to good knowledge and attitude levels, with approximately 50% levels reported in a similar outbreak of MERS-CoV in 2012 [31]. This shows that the government acted promptly and judiciously by updating the policies and procedure for COVID-19 in the background of MERS-CoV. As the majority of the HCPs in the study were in their middle age, they were inclined towards evidence-based information (MOH website). Contrary to this, social media was a preferred source of information in another study [25]. This can be attributed to the fact that the majority of respondents were below 30 years of age (74.9%) with more dependence and ease with social media. Nevertheless, the usage of social media as the sole source, at times, can be misleading [34,35]; thus, multiple sources of information reduce the risk of inadequate knowledge as reported in the present study.




4.2. Assessment of the Knowledge Domain


The knowledge of HCPs about COVID-19′s nomenclature received a relatively lower response rate. The understanding and decoding of the virus were continuously updating. Hence, it could be a reasonable explanation for the observations made above. Initially, the microorganism was identified as 2019-nCoV, which was later renamed SARS-CoV-2 and assigned the COVID-19 terminology for the disease it caused [2,36]. The HCPs were well aware of the hallmark symptoms [37] and the mode of transmission [38] as the guideline laid by the MOH and WHO were incorporated as screening protocols in all health care centers [4,38,39,40,41]. Regarding treatment and vaccination, the HCPs were well updated about the fact that antibiotics are not the main line of treatment; instead, they are instituted as a part of palliative care. Presently, various therapeutics are under trial, but none of them has come with a promising result [4,42]. Similarly, the development of successful vaccination is under various phases of the trial [4,42]. The correct response rate (9.8%) regarding the duration of hand washing with the soap and water has raised grave concern. The WHO guideline instructs for 40–60 s of hand washing and permits a reduction to 20–40 s provided alcohol-based rub is used [38]. Where respondents were a giving high response rate for other sections, such response seems accidental. Confusion between the hand rub with hand wash and the consequence of a negatively worded question, might be the probable reason. Nonetheless, a more precise and positive reinforcement is warranted, as it is a key element of a preventive measure for hand hygiene.



In the present study, age has positively influenced the knowledge of HCPs about COVID-19. This is in agreement with Saqlain M et al. (2020) [25], where the middle and elderly age group were reported more knowledgeable compared to HCPs of younger age. Contrasting results were reported in a similar study done with HCPs in Uganda [26].



Interestingly, the level of education and years of experience have reported influencing the knowledge independently in an exponential manner. A convincing explanation of the phenomena mentioned above is the enhancement in the comprehension of the acquired knowledge seen with the advancing age. Moreover, a professional generally gain proficiency in the subject by attaining the highest level of qualification. In general, it has been observed that there is a sharpening of clinical knowledge over the increasing length of service. Collectively, such professionals tend to be more focused on evidence-based practice and keep updating themselves to acquire current knowledge [43]. However, other studies did not observe any significant association between knowledge with a level of education [26] and years of experience [25].



Additionally, gender has emerged as an independent risk factor for inadequate knowledge, wherein female HCPs have shown inadequate knowledge compared to their male counterpart. Conversely, female HCPs were reported more knowledgeable about MERS-CoV in KSA [31]. Interestingly no significant difference in the knowledge level among the various regions of KSA was reported. This re-emphasizes the positive role of government in disseminating the information about COVID-19 across the kingdom.




4.3. Assessment of the Attitude Domain


In the present study, we have found that the majority of the independent variables were non-influential on the level of attitude of HCPs. Similar observations were reported by Olum R et al. (2020) [26] and Saqlain et al. (2020) [25]. On the contrary, Zhang et al. (2020) [22] has found few influencing risk factors such as years of experience, overworked status, job category, and frontline status on attitude levels of HCPs. The timeframe (first week of February) and location (Henan—second in a row of the epicenter of COVID-19) of this study, made them include variables such as overworked status, job category, and frontline status, which were not included in the present study. As far as “years of experience” is concerned, it did not influence the attitude in our study, probably because, even the less experienced HCPs in KSA had witnessed the epidemic of MERS-CoV in 2012. Presumably, this ongoing risk of MERS-CoV has made almost all HCPs, irrespective of age, gender, educational level, or years of experience in KSA, display a positive attitude towards COVID-19 as well.



Reasonable knowledge is always displayed with a positive attitude [44]. In the present study, the HCPs were welcoming the professional education methods as well as keeping abreast of knowledge and disseminating the information. This is a positive attitude which helps to overcome any lacunae in an existing scenario. A key element for transmission or disease prevention is questioning the patient about his/her recent travel history, especially if visited countries facing an outbreak of disease. Not only international travel, even avoiding the large gathering in the local area is a preventive measure advised by the global (WHO and CDC) as well as regional (MOH; KSA) health agencies [45]. A larger portion of HCPs of the present study was shown to comply with these measures, and hence appeared in results to have a good attitude. Another fundamental concept of prevention is infection control measures, which are well established by health organizations [36,38,39]. Considering the contagious nature of the disease, the HCPs are equally susceptible to acquire the infection while treating patients. Thus, a good attitude towards strict compliance with the infection control protocol is necessary, and any negligence can put the HCPs into the risk of acquiring disease [23]. Cases of HCPs getting infected have been reported by various countries [46,47]. However, till date, no cases have been reported in KSA. Among the infection control measure, usage of PPE [38,48,49] is crucial, and the majority of the HCPs (82%) have responded well to wear PPE while dealing with the patients. N95 mask to be used by an undiagnosed patient can be an exaggeration of the present situation. The surgical mask instead of N95 can be provided to them to prevent dissemination of infection, which will prevent the shortage of the same for the HCPs [48]. The HCPs have responded incorrectly to a question where they showed agreement with the statement (negatively worded in the questionnaire) that “Standard precautions should be followed especially during the outbreak of the COVID-19”. HCPs should be reinforced to take universal and standard precautions at all time (CDC and WHO) irrespective of the disease outbreak [38]. This lies in the fact that COVID-19 is a novel disease, and currently, we are not aware of the possibility of transmission from an asymptomatic recovered patient as seen in the case of Hepatitis B, which has a clearly defined carrier state [50].




4.4. Strength, Limitations, and Future Directions of the Study


To the best of the available literature searches, the current study is the first of its kind to assess the knowledge and attitude of HCPs in KSA. Furthermore, this study is a nationwide survey as it has included the respondents from all five geographical regions of KSA. The observations in the study provide insight into the knowledge and attitude of HCPs during an early phase of the pandemic. This will facilitate the government to take proper actions and precautionary measures to limit its further spread. There are limitations in the study as well. Since this survey was conducted online, it has its disadvantage in terms of response bias. The current study opens the arena to conduct translation studies in other counties to have a global comparison.





5. Conclusions


From the present study, it is conclusive to say that the HCPs had adequate knowledge about COVID-19 in terms of the incubation period, symptoms, mode of transmission, and prevention of disease. HCPs have even shown a positive attitude towards the usage of PPE and travel restriction protocols. It is praiseworthy to note that the government has played a pivotal role in disseminating the information about COVID-19 to HCPs across Saudi Arabia. HCPs of >40 years of age, with more years of experience, and possessing an educational level of Master’s Degree and above are reported to have adequate knowledge. The current study proposes to have more continuing education program to overcome any knowledge gap of HCPs across KSA.
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Table 1. Descriptive Characteristics.






Table 1. Descriptive Characteristics.





	
Variable

	
Responses

	
ƒ(n)(%)






	
Sample Size (n)

	
1040




	
Age

	
20–30 Years

	
371 (35.7)




	
31–40 Years

	
454 (43.7)




	
41–50 Years

	
151 (14.5)




	
≥51 Years

	
64 (6.2)




	
Gender

	
Male

	
339 (32.6)




	
Female

	
701 (67.4)




	
Nationality

	
Saudi

	
635 (61.1)




	
Non Saudi

	
405 (38.9)




	
Region of Saudi Arabia

	
Central region (Riyadh and Qassim)

	
297 (28.6)




	
Eastern region (Dammam, Jubail, Hassa, and others)

	
52 (5.2)




	
Western region (Makkah, Jeddah, Taif, and Madinah)

	
224 (21.5)




	
Northern region (Hail, Aljouf, Tabouk, and Arar)

	
291 (28)




	
Southern region (Assir, Jazan, Najran, and Baha)

	
176 (16.9)




	
Educational level

	
Intern

	
71 (6.8)




	
Diploma degree/Associate college

	
269 (25.9)




	
Bachelor’s degree

	
484 (46.5)




	
Master’s degree

	
138 (13.3)




	
Doctorate/PhD

	
78 (7.5)




	
Work experience

	
1–3 Years

	
255 (24.5)




	
4–6 Years

	
167 (16.1)




	
7–10 Years

	
218 (21)




	
˃10 Years

	
400 (38.5)




	
Nature of organization

	
Government

	
975 (93.8)




	
Private

	
65 (6.3)




	
Type of work setup

	
Non-academic

	
Primary healthcare center

	
155 (14.9)




	
Regional/Public hospital

	
506 (48.7)




	
Specialized hospital/Referral center

	
197 (18.9)




	
Military hospital/Medical clinics

	
45 (4.3)




	
Private clinic

	
23 (2.2)




	
Private hospital or Medical complex

	
35 (3.4)




	
Academic

	
University hospital/Clinics

	
79 (7.6)




	
Source of information

	
Social media

	
522 (50.2)




	
Professional colleague

	
191 (18.4)




	
Ministry of health website

	
790 (76)




	
Journals

	
201 (19.3)








Note: Responses are not mutually exclusive.
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Table 2. Descriptive analysis of questions pertaining to the knowledge domain.






Table 2. Descriptive analysis of questions pertaining to the knowledge domain.





	
Category of Information

	
Question (Correct Response)

	
Response ƒ (%)




	
Yes

	
No

	
I Don’t Know






	
Nomenclature/Identification of causative organism

	
‡ Corona virus disease 2019 (COVID-19) is known as Severe Acute Respiratory Syndrome Coronavirus 2 (SARSCoV-2).

	
422 (40.6)

	
428 (41.2)

	
190 (18.3)




	
Corona virus is the causative organism responsible for Middle East Respiratory Syndrome (MERS), Severe Acute Respiratory Syndrome (SARS) and COVID-19.

	
760 (73.1)

	
180 (17.3)

	
100 (9.6)




	
Origin of infection

	
In COVID-19, the Chinese horseshoe bats are considered as the most probable origin.

	
688 (66.2)

	
94 (9.0)

	
258 (24.8)




	
‡ The main source of COVID-19 virus is plant.

	
13 (1.3)

	
895 (86.1)

	
132 (12.7)




	
Does COVID-19 have any intermediate host?

	
420 (40.4)

	
289 (27.8)

	
331 (31.8)




	
Transmission

	
COVID-19 is transmitted by close contact with infected person or animal.

	
863 (83)

	
127 (12.2)

	
50 (4.8)




	
COVID-19 can be transmitted from respiratory droplets and contact.

	
1026 (98.7)

	
14 (1.3)

	
0




	
Symptoms of infection

	
Incubation time for virus is 1–14 days.

	
1022 (98.3)

	
11 (1.1)

	
7 (0.7)




	
Fever, dry cough, and shortness of breath are the hallmark symptoms of COVID-19.

	
1016 (97.7)

	
15 (1.4)

	
9 (0.9)




	
High-risk group

	
People with co-morbidity (Diabetes mellitus and other chronic diseases) are more likely to be infected with COVID-19.

	
894 (86)

	
86 (8.3)

	
60 (5.8)




	
Prognosis

	
COVID-19 has less fatality rate than Middle East respiratory syndrome related Coronavirus (MERS-CoV).

	
497 (47.8)

	
380 (36.5)

	
163 (15.7)




	
Investigation

	
Polymerase chain reaction (PCR) can be used to diagnose COVID-19.

	
605 (58.2)

	
82 (7.9)

	
353 (33.9)




	
Treatment

	
‡ Antibiotics are the first line treatment.

	
261 (25.1)

	
597 (57.4)

	
182 (17.5)




	
Prevention

	
‡ As per the guidelines issued from the health authorities, washing hands with soap and water for at least 30 s can help in the prevention of COVID-19.

	
924 (88.8)

	
102 (9.8)

	
14 (1.3)




	
‡Vaccination of COVID-19 is available in the market.

	
14 (1.3)

	
953 (91.6)

	
73 (7)




	
Total Knowledge Score

	
Poor

	
Moderate

	
Good




	
8 (0.8)

	
531 (51.1)

	
501 (48.2)








Note: ‡ Negatively worded questions.
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Table 3. Descriptive analysis of questions pertaining to the attitude domain.
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Category of Information

	
Question

	
Response n (%)




	
SD

	
D

	
n

	
A

	
SA






	
Awareness about COVID-19

	
Health-care professionals must update themselves with all the information about Corona virus disease 2019 (COVID-19).

	
39 (3.8)

	
8 (0.8)

	
21 (2)

	
225 (21.6)

	
747 (71.8)




	
Any related information about COVID-19 should be disseminated among the peers and other health-care workers.

	
38 (3.7)

	
30 (2.9)

	
44 (4.2)

	
300 (28.8)

	
628 (60.4)




	
Precipitating factor

	
To comply with any local restrictions on travel, movement or large gatherings is one of the important ways of prevention from COVID-19.

	
27 (2.6)

	
4 (0.4)

	
14 (1.3)

	
158 (15.2)

	
837 (80.5)




	
Symptoms

	
People with fever, cough, and difficulty in breathing should seek medical attention.

	
26 (2.5)

	
3 (0/3)

	
17 (1.6)

	
258 (24.8)

	
736 (70.8)




	
Infection control protocol

	
Prevalence of COVID-19 can be reduced by active participation of health care workers in the hospital’s infection control program.

	
35 (3.4)

	
32 (3.1)

	
67 (6.4)

	
359 (34.5)

	
547 (52.6)




	
Transmission of COVID-19 infection can be prevented using universal precautions given by the Center for Disease Control (CDC) and the World Health Organization (WHO).

	
30 (2.9)

	
12 (1.2)

	
37 (3.6)

	
343 (33)

	
618 (59.4)




	
‡ Using N95 masks by the undiagnosed patients is critically important.

	
126 (12.1)

	
219 (21.1)

	
57 (15.1)

	
264 (25.4)

	
274 (26.3)




	
Gowns, gloves, mask, and goggles must be used while dealing with COVID-19 patients.

	
26 (2.5)

	
8 (0.8)

	
10 (1)

	
143 (13.8)

	
853 (82)




	
‡ Especially during the outbreak of COVID-19, every patient coming to the hospital, should be considered as infectious and all standard protocol should be adopted.

	
39 (3.8)

	
53 (5.1)

	
45 (4.3)

	
297 (28.6)

	
606 (58.3)




	
Notify the receiving area about the patient’s diagnosis and necessary precautions should be taken as soon as possible before the patient’s arrival.

	
25 (2.4)

	
5 (0.5)

	
25 (2.4)

	
243 (23.4)

	
742 (71.3)




	
Health care professionals who are transporting the patients should wear appropriate personal protective equipment and perform hand hygiene afterward.

	
26 (2.5)

	
6 (0.6)

	
8 (0.8)

	
151 (14.5)

	
849 (81.6)




	
Prevention

	
It is important to stay more than 1 m (3 feet) away from a person who is sick.

	
32 (3.1)

	
6 (0.6)

	
18 (1.7)

	
220 (21.2)

	
764 (73.5)




	
Treatment

	
Only suspected cases of COVID-19 patients should be kept in isolation.

	
69 (6.6)

	
81 (7.8)

	
40 (3.8)

	
309 (29.7)

	
541 (52)




	
Intensive and emergency treatment should be given to COVID-19 diagnosed patients.

	
32 (3.1)

	
39 (3.8)

	
65 (6.3)

	
280 (26.9)

	
624 (60)




	
Total Attitude Score

	
Poor

	
Moderate

	
Good




	
24 (2.3)

	
664 (63.8)

	
352 (33.8)








Note: SD—Strongly disagree, D—Disagree, N—Neutral, A—Agree, SA—Strongly Agree. ‡ Negatively worded question.
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Table 4. Univariate Logistic regression analysis.






Table 4. Univariate Logistic regression analysis.





	
Parameters

	
Knowledge Domain

	
Attitude Domain




	
Adequate

	
Inadequate

	
Odds Ratio (CI)

	
p Value

	
Adequate

	
Inadequate

	
Odds Ratio (CI)

	
p Value






	
Age

	

	

	

	

	

	

	

	




	
20–30 Yrs.

	
135 (36.4)

	
236 (63.6)

	
2.73 (1.93–3.85)

	
<0.001

	
124 (33.4)

	
247 (66.6)

	
1.13 (0.8–1.61)

	
0.483




	
31–40 Yrs.

	
235 (51.8)

	
219 (48.2)

	
1.45 (1.04–2.02)

	
0.026

	
150 (33)

	
304 (67)

	
1.15 (0.82–1.62)

	
0.409




	
>40 Yrs.

	
131 (60.9)

	
84 (39.1)

	
Reference

	

	
78 (36.3)

	
137 (63.7)

	
Reference

	




	
Gender

	

	

	

	

	

	

	

	




	
Male

	
199 (58.7)

	
140 (41.3)

	
Reference

	

	
122 (36)

	
217 (64)

	
Reference

	




	
Female

	
302 (43.1)

	
399 (56.9)

	
1.88 (1.44–2.44)

	
<0.001

	
230 (32.8)

	
471 (67.2)

	
1.15 (0.88–1.51)

	
0.310




	
Educational Level

	

	

	

	

	

	

	

	




	
Intern

	
26 (36.6)

	
45 (63.4)

	
3.61 (2.06–6.32)

	
<0.001

	
22 (31)

	
49 (69)

	
1.07 (0.6–1.9)

	
0.824




	
Diploma Degree/associate college

	
99 (36.8)

	
170 (63.2)

	
3.58 (2.46–5.22)

	
<0.001

	
89 (33.1)

	
180 (66.9)

	
0.97 (0.66–1.42)

	
0.874




	
Bachelor’s degree

	
230 (47.5)

	
254 (52.5)

	
2.3 (1.65–3.22)

	
<0.001

	
171 (35.3)

	
313 (64.7)

	
0.88 (0.62–1.23)

	
0.452




	
Above master’s degree

	
146 (67.6)

	
70 (32.4)

	
Reference

	

	
70 (32.4)

	
146 (67.6)

	
Reference

	




	
Nationality

	

	

	

	

	

	

	

	




	
Saudi

	
270 (42.5)

	
365 (57.5)

	
Reference

	

	
222 (35)

	
413 (65)

	
Reference

	




	
Non-Saudi

	
231 (57)

	
174 (43)

	
0.56 (0.43–0.72)

	
<0.001

	
130 (32.1)

	
275 (67.9)

	
1.14 (0.87–1.48)

	
0.342




	
Region of Saudi Arabia

	

	

	

	

	

	

	

	




	
Central

	
153 (51.5)

	
144 (48.5)

	
Reference

	

	
118 (39.7)

	
179 (60.3)

	
Reference

	




	
Eastern

	
28 (53.8)

	
24 (46.2)

	
0.91 (0.5–1.64)

	
0.756

	
17 (32.7)

	
35 (67.3)

	
1.36 (0.73–2.53)

	
0.338




	
Western

	
105 (46.9)

	
119 (53.1)

	
1.2 (0.85–1.7)

	
0.294

	
72 (32.1)

	
152 (67.9)

	
1.39 (0.97–2)

	
0.075




	
Northern

	
146 (50.2)

	
145 (49.8)

	
1.06 (0.76–1.46)

	
0.745

	
91 (31.3)

	
200 (68.7)

	
1.45 (1.03–2.04)

	
0.032




	
Southern

	
69 (39.2)

	
107 (60.8)

	
1.65 (1.13–2.41)

	
0.010

	
54 (30.7)

	
122 (69.3)

	
1.49 (1–2.21)

	
0.049




	
Nature of organization

	

	

	

	

	

	

	

	




	
Government

	
472 (48.4)

	
503 (51.6)

	
Reference

	

	
332 (34.1)

	
643 (65.9)

	
Reference

	




	
Private

	
29 (44.6)

	
36 (55.4)

	
1.16 (0.7–1.93)

	
0.554

	
20 (30.8)

	
45 (69.2)

	
1.16 (0.67–2)

	
0.588




	
Type of work setup

	

	

	

	

	

	

	

	




	
Health care centre

	
313 (45.8)

	
371 (54.2)

	
1.33 (1.03–1.71)

	
0.031

	
245 (35.8)

	
439 (64.2)

	
0.77 (0.58–1.01)

	
0.063




	
Multi-Speciality hospital

	
188 (52.8)

	
168 (47.2)

	
Reference

	

	
107 (30.1)

	
249 (69.9)

	
Reference

	




	
Work experience

	

	

	

	

	

	

	

	




	
1–3 Years

	
102 (40)

	
153 (60)

	
2.05 (1.49–2.82)

	
<0.001

	
79 (31)

	
176 (69)

	
1.28 (0.92–1.79)

	
0.147




	
4–6 Years

	
75 (44.9)

	
92 (55.1)

	
1.68 (1.17–2.41)

	
0.005

	
48 (28.7)

	
119 (71.3)

	
1.43 (0.96–2.11)

	
0.077




	
7–10 Years

	
93 (42.7)

	
125 (57.3)

	
1.84 (1.32–2.57)

	
<0.001

	
79 (36.2)

	
139 (63.8)

	
1.01 (0.72–1.43)

	
0.949




	
>10 Years

	
231 (57.8)

	
169 (42.3)

	
Reference

	

	
146 (36.5)

	
254 (63.5)

	
Reference

	




	
Number of sources of information

	

	

	

	

	

	

	

	




	
1

	
269 (45.1)

	
327 (54.9)

	
1.71 (1.2–2.44)

	
0.003

	
201 (33.7)

	
395 (66.3)

	
0.98 (0.68–1.42)

	
0.926




	
2

	
139 (48.8)

	
146 (51.2)

	
1.48 (1–2.19)

	
0.050

	
98 (34.4)

	
187 (65.6)

	
0.95 (0.63–1.44)

	
0.822




	
>2

	
93 (58.5)

	
66 (41.5)

	
Reference

	

	
53 (33.3)

	
106 (66.7)

	
Reference

	








Note: CI—Confidence interval; Results are expressed in Number (%).
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Table 5. Multivariate Logistic regression analysis.
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Parameters

	
Knowledge Domain




	
aOR (CI)

	
p Value






	
Age

	

	




	
20–30 Yrs.

	
1.44 (0.83–2.48)

	
0.195




	
31–40 Yrs.

	
1.02 (0.7–1.51)

	
0.902




	
>40 Yrs.

	
Reference

	




	
Gender

	

	




	
Male

	
Reference

	




	
Female

	
1.55 (1.15–2.09)

	
0.004




	
Educational level

	

	




	
Intern

	
1.56 (0.8–3.03)

	
0.195




	
Diploma degree/Associate college

	
2.51 (1.64–3.83)

	
<0.001




	
Bachelor’s degree

	
1.35 (0.9–2.01)

	
0.145




	
Above Master’s degree

	
Reference

	




	
Nationality

	

	




	
Saudi

	
Reference

	




	
Non-Saudi

	
0.76 (0.55–1.05)

	
0.095




	
Region of Saudi Arabia

	

	




	
Central region

	
Reference

	




	
Eastern region

	
0.84 (0.45–1.56)

	
0.576




	
Western region

	
1.02 (0.7–1.49)

	
0.908




	
Northern region

	
1.14 (0.8–1.62)

	
0.462




	
Southern region

	
1.41 (0.94–2.1)

	
0.094




	
Type of work setup

	

	




	
Health care centre

	
1.13 (0.85–1.51)

	
0.405




	
Multi-Speciality hospital

	
Reference

	




	
Work experience

	

	




	
1–3 Years

	
1.48 (0.91–2.42)

	
0.115




	
4–6 Years

	
1.52 (0.97–2.37)

	
0.067




	
7–10 Years

	
1.47 (1.01–2.15)

	
0.045




	
˃10 Years

	
Reference

	




	
Number of Sources for information

	

	




	
1

	
1.19 (0.81–1.75)

	
0.379




	
2

	
1.14 (0.75–1.74)

	
0.539




	
>2

	
Reference

	








Note: CI—Confidence interval; aOR—adjusted Odds ratio.
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