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Abstract

Objectives: This study aimed to investigate the knowledge and attitude of the public in Saudi Arabia toward
the concept of surface decontamination during the COVID-19 pandemic.

Methods: A cross-sectional, web-based study was conducted over six months, from February 2021 to July
2021. We included adult Saudi and non-Saudi males and females living in Riyadh, Saudi Arabia.

Results: Six hundred and twenty-six responses from Saudi (92.7%) and non-Saudi (7.3%) participants with a
median age of 24 years and interquartile range (IQR) of 21-29 years were received. Regarding knowledge
level, 32.10% of the participants had good knowledge of respiratory virus transmission, and only 3.4% had
good knowledge of decontamination products. Overall, 58.1% of the participants had a positive attitude
toward decontamination products, and 28% had a negative attitude. Older participants, females, and
participants who received their information from the Ministry of Health had higher odds of having a positive
attitude toward disinfectant (OR = 1.022, 95% CI: 1.004 to 1.039, p = 0.013), (OR = 3.05, 95% CI: 2.08 to 4.47,
p < 0.001), and (OR = 2.95, 95% CI: 1.44 to 6.05, p = 0.003), respectively.

Conclusion: The current evidence suggests that the knowledge in the general population of Saudi Arabia is
low regarding the transmission of COVID-19 infection and disinfectant products. The prevalence of using
decontamination products and attitude toward it is average. Continuous awareness campaigns are
required to increase the public's awareness toward such products to change the population's attitude and
practice, improve the prevention, and reduce the spread of the infection and its related misconception.

Categories: Infectious Disease
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Introduction

The novel coronavirus (COVID-19) was declared a pandemic by the World Health Organization (WHO) in
early March 2020 [1]. According to the WHO, as of November 6th, 2021, there were over 249,000,000
confirmed cases, at least 5,040,000 deaths worldwide, and over 549,000 confirmed cases in Saudi Arabia [2].
Fever and dry cough are the most prevalent symptoms linked with COVID-19, although other symptoms
include lethargy, mild chills, myalgia, anorexia, sore throat, shortness of breath, and severe respiratory
distress [3,4]. Various demographic factors, comorbidities, and immune system responses appear to
influence the severity of the disease in different populations [3]. Acute respiratory distress syndrome and
other significant consequences such as septic shock, arrhythmias, and multiorgan failure might occur in
certain cases [3,5].

SARS-CoV-2 is mostly spread from person to person through the inhalation of respiratory droplets produced
by coughing, sneezing, and talking. Viral respiratory droplets that contaminate the air, surfaces, and
equipment may cause indirect transmission of SARS-CoV-2 among people [6,7]. Under laboratory
circumstances at a temperature of 21-23 degrees Celsius and relative humidity of 40-65%, SARS-CoV-2
could survive for up to 3 hours in aerosols, 24 hours on cardboard, 4 hours on copper, and up to 2-3 days on
plastic or stainless-steel surfaces [8].

Various ways can be used to decontaminate both surfaces and individualized items [9]. Disinfectants
including ethanol (70%), hydrogen peroxide (3%), and sodium hypochlorite (5%) can be used to remove the
virus from surfaces effectively [10]. The Centers for Disease Control and Prevention (CDC) and the
Environmental Protection Agency (EPA) in the United States advocate utilizing disinfection products
containing quaternary ammonium compounds (QACs) for disinfecting processes, with a focus on SARS-CoV-
2 [10]. SARS-CoV-2 is vulnerable to a variety of alcohols, solvents, radiation, temperature and pH extremes,
peroxides, halogens, and aldehydes [9]. Long-term usage and exposure to QACs can have a number of
negative health consequences, including potentially increasing toxic substance absorption by altering the
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skin's protective lipid membranes [10].

Another mode of transmission contributing to the pandemic's spread appears to involve touching the
mouth, nose, or eyes after indirect hand contact with surfaces contaminated by infected droplets. As a result,
it is advised that special attention be paid to hand cleansing, as well as social distancing and the use of a
protective facial mask [9]. The ongoing COVID-19 has a significant impact on both social and economic
activities and seriously threatens global health. Therefore, it recognizes and identifies challenges faced by
virus prevention and control, which create healthy cities [6]. In our study, we aimed to investigate the
awareness and attitude of the public in Saudi Arabia toward the concept of surface decontamination during
the COVID-19 pandemic.

Materials And Methods
Study design

A cross-sectional, web-based study was conducted over six months, from February 2021 to July 2021. We
included all adult Saudi and non-Saudi males and females living in Riyadh, Saudi Arabia. Prior to data
collection, the Kingdom of Saudi Arabia Ministry of Health King Saud Medical City granted scientific
permission and ethical approval (IRB: HIRI-31-Mar21-03). Participants' privacy and confidentiality were
fully maintained, and no identification was employed.

Sample size calculation

The sample size was calculated by Raosoft Website for sample size calculation with a 99% confidence level,
5% error, and 10% for defaulter and non-respondent of a total population in Riyadh, Saudi Arabia.
Therefore, the estimated sample size was 385.

Data collection methods, instruments used, and measurements

An electronic survey was sent via social media platforms such as WhatsApp and Twitter to people in Saudi
Arabia. The participants had to respond to multiple-choice questions, some of which were general and
others of which were relevant to the study's objectives. At the beginning of the survey, there was a brief
description of the study and a request for participation. The completion of the online survey was considered
as an agreement to participate in the study.

The questionnaire was designed in both Arabic and English versions, and two senior faculty members
verified it. We conducted a pilot study on 50 participants from the general population to examine the
questionnaire's convenience and interpretation and then updated the questionnaire accordingly. The
questionnaire's reliability was 0.88 (Cronbach's alpha).

The study questionnaire consisted of four parts: 1) demographic characteristics, including age, nationality,
gender, education, income, place of residence, housing, and the number of residents in the house; 2) clinical
characteristics, including chronic diseases and the previous infection of COVID-19; 3) knowledge

toward COVID-19 infection and disinfectant products; and 4) attitude toward COVID-19 disinfectant
products. The questionnaire included seven knowledge questions, 11 on attitudes, one about the source of
instructions, one about the adverse events of decontamination products, and one about satisfaction.
Knowledge questions were close-ended, while the attitude questions were designed to reflect all possible
options of behaviors. For knowledge, one point was given for the true answer, and zero for the false one, and
an individual score of less than 50%, 51%-75%, and 76%-100% were considered poor, moderate, and good,
respectively. For attitudes, marking ranged from -11 to +11 (true answer +1 and false and not sure -1). An
individual's positive score indicated a positive attitude, while a negative or zero score indicated a negative
attitude.

Statistical analysis

Data were coded and analyzed using the Statistical Package of Social Science (SPSS; IBM, Armonk, NY, USA),
version 24. Continuous data were presented as mean and standard deviation (SD), or median and
interquartile range (IQR). The frequencies and percentages of categorical data were reported. For the
comparison of categorical data, a chi-square test was used. The predictors of positive attitude were identified
using a binary logistic regression. It was considered significant if the p-value was less than 0.05.

Results
Demographic and clinical characteristics of the participants

We received 626 responses from Saudi (92.7%) and non-Saudi (7.3%) participants with a median age of 24
years and IQR of 21-29 years. The female-to-male ratio was 2.2:1. Most of the included participants were in
the midst of or completed their college education (84.3%). Regarding housing, 71.9% of the participants are
living in a villa. The median number of residents in the house was 6 (5-8) persons. Based on the received
responses, only 11.8% of the participants have chronic diseases. In addition, they declared that about 43.1%
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had contact with infected persons with COVID-19; however, only 15.3% were infected or diagnosed with
COVID-19. Table / summarizes the demographic and clinical characteristics of the included participants.

Variable

Age

Gender

Nationality

Educational level

Place of residence

What is the housing type?

What is your monthly income?

How many residents are in the house?

Do you have any chronic diseases?

Have you had any contact with anyone infected with COVID-19?

Have you ever been infected or diagnosed with COVID-19?

TABLE 1: Demographic and clinical characteristics of the included participants

SD, standard deviation; IQR, interquartile range.

Mean + SD

Median (IQR)

Male

Female

Saudi

Non-Saudi

Primary school

Elementary school

High school

College

Riyadh region, Saudi Arabia
Other regions of Saudi Arabia
Outside Saudi Arabia

Villa

Floor

Apartment

Less than 3,000

Between 3,000 and 10,000
Between 10,000 and 17,000
More than 17,000

| don't want to reveal it
Median (IQR)

Yes

No

Yes

No

Yes

No

N (%)
28.47 £12.34
24 (21-29)
194 (31%)
432 (69%)
580 (92.7%)
46 (7.3%)
1(0.2%)

7 (1.1%)

90 (14.4%)
528 (84.3%)
405 (64.7%)
196 (31.3%)
25 (4%)
450 (71.9%)
62 (9.9%)
114 (18.2%)
58 (9.3%)
138 (22%)
103 (16.5%)
144 (23%)
183 (29.2%)
6 (5-8)

74 (11.8%)
465 (74.3%)
270 (43.1%)
269 (43.0%)
96 (15.3%)

443 (70.8%)

Knowledge toward respiratory virus transmission

The responses regarding the transmission route of COVID-19 were heterogeneous, 44.9% chose
dissemination of droplets by sneezing and coughing, 37.9% chose direct transmission through contact, 3.2%
chose airborne vector transmitted (animal/insect), and 0.2% chose mechanical/biological transmission (food,
medicines). Approximately 65.2% of the participants thought that the virus remained active on the
surrounding surfaces, and 68.8% thought they could be infected by COVID-19 by touching non-sterile
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surfaces (Table 2). Figure 7 shows the symptoms of COVID-19 infection selected by the participants.
Regarding knowledge level, 32.10% of the participants had good knowledge of respiratory virus
transmission, 34.8% had moderate knowledge, and 18.7% had poor knowledge (Figure 2).

Domain Variables N (%)
Direct transmission through 237
contact (37.9%)
Dissemination of droplets by 281
What are the ways of transmission and infection with the virus that sneezing and coughing (44.9%)
you know? Airborne vector transmitted 20
(animal/insect) (3.2%)
Mechanical/biological transmission 1
Respiratory virus (food, medicines) (0.2%)
transmission 408
Yes
(65.2%)
Do you think the virus remains active on the surrounding surfaces?
131
No
(20.9%)
431
ves 68.8%
Do you personally think it could be possible to get infected by COVID- (68.8%)
19 by touching non-sterile surfaces? 108
No
(17.3%)
D ti towel 19
aper tissue or towe
b (3.0%)
In your opinion, what is the best way to clean and sanitize surfaces 51
Water and soap
from all over us? (8.1%)
Disinfectant and antiseptic 469
materials (74.9%)
Decontamination 214
Soap and water
products (34.2%)

From your point of view, which sterilization methods are better and

stronger?
325
Sanitizers and disinfectants

(51.9%)
377
ves 60.2%
Do you personally think that sterilizers and disinfectants can be relied (60.2%)
on alone in preventing infection? 162
No
(25.9%)

TABLE 2: Knowledge toward respiratory virus transmission and decontamination products
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What are the symptoms of covid-19 infection?
Others [ 13.57%

Chest tightness | sa.85%

sore throat | 28.88%
Loss of appetite [ 38.65%

Muscle pain - [ 62.30%

serk [ 21.72%
Tiredness/letharzy [ 64.53%
Dry cough [ 54.79%
Fever | 79.55%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00%

FIGURE 1: What are the symptoms of COVID-19 infection?

Knowledge towards respiratory virus transmission

40.00%
34.80%
35.00%
32.10%

30.00%
25.00%
20,00% 18.70%
15.00%
10.00%

5.00%

0.00%

Good Knowledge Moderate Knowledge Poor Knowledge

FIGURE 2: Knowledge toward respiratory virus transmission

Knowledge toward decontamination products

About three-fourths of the participants believed that disinfectant and antiseptic materials are the best way
to clean and sanitize surfaces. Almost 51.9% thought that sanitizers and disinfectants were better and
stronger than soap and water, and 60.2% thought that sterilizers and disinfectants could be relied on alone
in preventing infection (Table 2). As shown in Figure 3, doorknobs (79.07%) and bathrooms (72.68%) were
the most common chosen surfaces that should be cleaned continuously in the opinion of the participants,
followed by paper money and personal wallet (49.36%), electronic devices (47.92%), and shopping and food
bags (41.69%). Regarding the knowledge level, only 3.4% of the participants had good knowledge of
decontamination products, 21.10% had moderate knowledge, and 61.60% had poor knowledge (Figure 4).
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What are the most common surfaces that should be cleaned and taken care of ?

90.00%
o,
80.00% 7072
72.68%
70.00%
60.00%
S0.00% 47.92% 19.36%
41.69%
40.00%
30.00% 27.15%
20.00%
9.58%
10.00% .
0.00%
Doorknobs Windows Electronic Steering wheel Paper money Bathrooms Shopping and
devices and car seats  and personal food bags
wallet

FIGURE 3: Most common surfaces that should be cleaned and taken
care of

Knowledge towards decontamination products
70.00%

61.60%

60.00%
50.00%
40.00%

30.00%

21.10%
20.00%

10.00%
3.40%

Poor Knowledge Moderate Knowledge Good Knowledge

0.00%

FIGURE 4: Knowledge level of the included participants toward
decontamination products

Attitude toward using decontamination products

About 52% of the participants usually cleaned or sanitized small surfaces such as devices or personal items;
39% before using them and 13.1% after using them. When asked about the frequency, 41.2% reported that
they usually use sterilizers or disinfectants to clean the surfaces such as devices and personal items, 21.4%
always do, and 19.5% rarely did. In addition, 74.6% of the participants avoid touching surfaces in public
places. If they touch any surface, 35.9% immediately wash their hands after touching, 9.4% do not wash it
often. More than half (52.7%) of the participants carry a pocket sterilizer and disinfectant or have one in
their bag when they leave the house. On the other hand, 78.1% do not wear medical gloves outside the home
in public. Regarding shopping bags and delivered packages, 30.7% use sterilizers before opening them and
4.6% after. During the past three months, the use of disinfectants and sterilizers has increased in 33.7%,
decreased in 31.2%, and did not change in 17.7% (Table 3). The most commonly used sterilization method
was alcohol and sanitizers (75.88%), followed by soap (34.98%). Among the participants who used
disinfectant, 9.9% reported rashes, 4.6% reported injuries, and 68.4% did not experience any adverse events
(Figure 5).
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I do not use sanitizers . 3.2%
Injuries . 4.6%

Have you been exposed to any injury or allergy after using sterilization methods?

Variables

items?

and personal items?

Do you avoid touching surfaces in public places?

When do you usually wash your hands?

the house?

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0%
FIGURE 5: Have you been exposed to any injury or allergy after using
sterilization methods?
N (%)
| do not 213
(34.0%)
Do you usually clean or sanitize the small surface areas such as your devices or personal . 244
Before using them
(39.0%)
After using them 82
9 (13.1%)
Rarel 122
y (19.5%)
258
Usually 41.29
Do you use sterilizers or disinfectants to clean the surfaces around you, such as devices (41.2%)
Always 134
Y (21.4%)
Never %
(4.0%)
467
Y
s (74.6%)
No 71
(11.3%)
Immediately after touchin 225
v 9 (35.9%)
Regularly washing it, even 255
without touching surfaces (40.7%)
59
| don't wash it often
(9.4%)
330
Yes 2.7%
Do you carry a pocket sterilizer and disinfectant or have one in your bag when you leave (52.7%)
209
No
(33.4%)
204
Yes
(32.6%)
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Do you share your electronic devices or borrow the other devices?

N 335
o
(53.5%)
Bef ing it 192
efore opening i
il (30.7%)
When do you sterilize the shopping bags and the received L 29
After opening it
packages? (4.6%)
318
| don’'t do it
(50.8%)
Yes 50 (8%)
Do you wear medical gloves when you are outside the home in public? 489
No
(78.1%)
| p 211
ncrease
(33.7%)
195
Decreased 31.2%
Have you noticed that your use of disinfectants and sterilizers has changed in the past (31.2%)
period? (three months) 111
No ch
© change (17.7%)
| don’t it 21
on'tuse i
(3.4%)
219
Soa
P (34.98%)
- 475
Alcohol and sanitizers
(75.88%)

What type and method of sterilization do you use? (You can choose more than one

answer) 16

| don't use sanitizers
(2.56%)

15
(2.40%)

Other disinfectants

TABLE 3: Attitude toward using decontamination products

Attitude level and predictors

Overall, 58.1% of the participants had a positive attitude toward decontamination products, and 28% had a
negative attitude (Figure 6). Based on the participants' gender, females had a better attitude toward using
decontamination products than males (75.5% vs. 50.3%), p < 0.001 (Table 4). There was no significant
difference in the attitude of the participants based on their nationality (p = 0.092), education level (p =
0.722), place of residence (p = 0.457), housing type (p = 0.319), monthly income (p = 0.410), having chronic
disease (p = 0.063), having history of contact (p = 0.667), or having COVID-19 infection (p = 0.968). On the
other hand, the proportion of positive attitude was significantly (p = 0.005) higher in the participants who
were satisfied with the sterilization methods than those who were not satisfied (70.1% vs. 54.9%). Similarly,
the participants who received their instructions on infection prevention and its advice from a reliable source
such as the Ministry of Health (MOH) had a significantly (p = 0.002) better attitude (71.1%) than other
sources such as television and radio (63.6%), social media (53.2%), and family and friends (45.5%) (Figure 7).
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Attitude towards using decontamination products
70.00%

60.00% 58.10%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

Positive Attitude Negative Attitude

FIGURE 6: Attitude toward using decontamination products

Fromwhere do you take the instruction of infection prevention and its advice?
90.00%

80.00% 2%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%

10.00% 6.10% &.70%

6.10%

Ministry of Health Television and radio Social media Family and friends

FIGURE 7: Source of instructions in infection prevention
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Variables

Gender

Nationality

Educational level

Place of residence

What is the housing type

What is your monthly income

Do you have any chronic disease?

Have you had any contact with anyone infected with COVID-19?

Have you ever been infected or diagnosed with COVID-19?

Are you satisfied with the sterilization methods you are using?

From where do you take the instruction of infection prevention and
its advice?

TABLE 4: Association between attitude toward using decontamination products and demographic

Male

Female

Saudi

Non-Saudi
Primary school
Elementary school
High school
College

Riyadh region, Saudi
Arabia

Other regions of Saudi
Arabia

Outside Saudi Arabia
Villa

Floor

Apartment

Less than 3,000

Between 3,000 and
10,000

Between 10,000 and
17,000

More than 17,000

| don't want to reveal it
Yes

No

Yes

No

Yes

No

Yes

No

Family and friends
Social media
Television and radio

Ministry of Health

and clinical characteristics, satisfaction, and instruction source

Negative
attitude

85 (49.7%)
90 (24.5%)
166 (33.5%)
9 (20.9%)

0 (0%)

3 (50%)

24 (32.0%)

148 (32.4%)

120 (34.2%)

47 (28.7%)

8 (33.3%)
134 (34.3%)
13 (25.5%)
28 (28.9%)

14 (28.6%)

41 (33.6%)

32 (35.2%)

46 (37.4%)
42 (27.3%)
17 (23.0%)
158 (34.0%)
90 (33.3%)
85 (31.6%)
31 (32.3%)
114 (32.5%)
134 (29.9%)
41 (45.1%)
18 (54.5%)
22 (46.8%)
12 (36.4%)

123 (28.9%)

Positive
attitude

86 (50.3%)
278 (75.5%)
330 (66.5%)
34 (79.1%)
1 (100%)

3 (50%)

51 (68.0%)

309 (67.6%)

231 (65.8%)

117 (71.3%)

16 (66.7%)
257 (65.7%)
38 (74.5%)
69 (71.1%)

35 (71.4%)

81 (66.4%)

59 (64.8%)

77 (62.6%)
112 (72.7%)
57 (77.0%)
307 (66.0%)
180 (66.7%)
184 (68.4%)
65 (67.7%)
299 (67.5%)
314 (70.1%)
50 (54.9%)
15 (45.5%)
25 (53.2%)
21 (63.6%)

303 (71.1%)

p-
Value

<0.001

0.092

0.722

0.457

0.319

0.410

0.063

0.667

0.968

0.005

0.002
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In terms of the predictors of positive attitude, older participants have higher odds of having a positive
attitude toward disinfectant than younger ages (OR = 1.022, 95% CI: 1.004 to 1.039, p = 0.013). In
addition, females and participants who received instructions from MOH were associated with three times
higher odds of positive attitude [(OR = 3.05, 95% CI: 2.08 to 4.47, p < 0.001) and (OR = 2.95, 95% CI: 1.44 to
6.05, p = 0.003), respectively]. Satisfaction was associated with a significantly higher odds of positive
attitude (OR = 1.92, 95% CI: 1.21 to 3.04, p = 0.005) (Table 5).

Variable OR Lower CI Upper CI p-Value
Age (older age) 1.022 1.004 1.039 0.013
Gender (Female) 3.053 2.082 4.476 <0.001
Satisfied (Yes) 1.921 1.213 3.043 0.005
Instruction source (MOH) 2.956 1.444 6.052 0.003

TABLE 5: Predictors of positive attitude

MOH, Ministry of Health.

Subgroup analysis

Regarding the difference between both genders in terms of decontamination products, 49.5% of females
usually clean or sanitize small surface areas such as devices or personal items before using them, compared
t0 36.3% in males (p = 0.015) (Table 6). About 45.9% of females immediately wash their hands after touching
any surface compared to 32.7% of males (p = 0.012). Likewise, a significantly high proportion (70.9%)

of females carry a pocket sterilizer and disinfectant or have one in their bags when they leave the house,
compared to 40.4% of males (p < 0.001). In addition, males are less keen to sterilize shopping bags and
delivered packages before opening them compared to females (25.7% vs. 40.2%), p=0.004. Table 7 shows the
difference between education levels in terms of their use of decontamination products.

Variables Female Male o
Value
| do not 133 8
(36.1%) (46.8%)
Do you usually clean or sanitize the small surface areas such as your Before using them 182 62 0.015
devices or personal items? 9 (49.5%) (36.3%) ’
After using them 53 29
¢ (14.4%)  (17.0%)
Rarel 68 o4
v (18.5%)  (31.6%)
187 71
Usually o 159
Do you use sterilizers or disinfectants to clean the surfaces around (50.8%)  (41.5%) 0.001
you, such as devices and personal items? 100 34 '
Always
4 (7.2%)  (19.9%)
Never 13 12
(3.5%) (7.0%)
76 35
No change
9 (20.7%)  (20.6%)
142 69
Increased % 40.6%
Have you noticed that your use of disinfectants and sterilizers has (38.6%)  (40.6%) 0.966

changed in the past period (three months)? 135 60

D d
ecrease (36.7%)  (35.3%)

| do not use it 15 6 (3.5%)
(4.1%) e
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Do you avoid touching surfaces in public places?

When do you usually wash your hands?

Do you carry a pocket sterilizer and disinfectant or have one in your
bag when you leave the house?

Do you share your electronic devices or borrow the other devices?

When do you sterilize the shopping bags and the received packages?

Do you wear medical gloves when you are outside the home in
public?

What type and method of sterilization do you use? (You can choose
more than one answer)

When did you start using sterilizers and disinfectants?

Yes

Immediately after touching

Regularly washing it, even
without touching surfaces

| don't wash it often

Yes

Yes

Before opening it

After opening it

| don’t do it

Yes

Soap

Alcohol and sanitizers

| do not use sanitizers

Other disinfectants

Before the crisis

After the crisis

| don’t use it

322
(87.7%)

45
(12.3%)

169
(45.9%)

164
(44.6%)

35
(9.5%)

261
(70.9%)

107
(29.1%)

136
(37.0%)

232
(63.0%)

148
(40.2%)

20
(5.4%)

200
(54.3%)

37
(10.1%)

331
(89.9%)

151
(41.03%)

323
(87.77%)

1
(2.99%)

13
(3.53%)

111
(30.2%)

241
(65.5%)

16
(4.3%)

145
(84.8%)

26
(15.2%)

56
(32.7%)

91
(53.2%)
24 (14%)
69
(40.4%)

102
(59.6%)

68
(39.8%)

103
(60.2%)

44
(25.7%)
9 (5.3%)
118

(69.0%)

13
(7.6%)

158
(92.4%)

68
(39.77%)

152
(88.89%)

5
(2.92%)

3
(1.75%)

36
(21.1%)

126
(73.7%)

171
(5.3%)

0.348

0.012

<0.001

0.531

0.004

0.361

0.733

0.086

TABLE 6: Difference between both genders in terms of their use of decontamination products

Variables
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Primary Elementary High

school

school

school

30

College

180

p-
Value
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Do you usually clean or sanitize the small surface
areas such as your devices or personal items?

Do you use sterilizers or disinfectants to clean the
surfaces around you, such as devices and personal
items?

Have you noticed that your use of disinfectants and
sterilizers has changed in the past period (three
months)?

Do you avoid touching surfaces in public places?

When do you usually wash your hands?

Do you carry a pocket sterilizer and disinfectant or
have one in your bag when you leave the house?

Do you share your electronic devices or borrow the
other devices?

When do you sterilize the shopping bags and the
received packages?

Do you wear medical gloves when you are outside the
home in public?

2022 Alali et al. Cureus 14(8): e27757. DOI 10.7759/cureus.27757

| do not

Before using them

After using them

Rarely

Usually

Always

Never

No change

Increased

Decreased

| do not use it

Yes

No

Immediately after
touching

Regularly washing it,

even without touching

surfaces

| don't wash it often

Yes

No

Yes

No

Before opening it

After opening it

I don’t do it

Yes

No

0 (0%)

1
(0.4%)

0 (0%)

0 (0%)

0 (0%)

;
(0.7%)

0 (0%)

0 (0%)

’
(0.5%)

0 (0%)

0 (0%)

1
(0.2%)

0 (0%)

1
(0.4%)

0 (0%)

0 (0%)

1
(0.3%)

0 (0%)

0 (0%)

1
(0.3%)

0 (0%)

0 (0%)

1
(0.3%)
1

(2.0%)

0 (0%)

3 (1.4%)

2(0.8%)

1 (1.2%)

2 (1.6%)

1 (0.4%)

1(0.7%)

2 (8.0%)

0 (0%)

2(0.9%)

2 (1.0%)

2(9.5%)

5 (1.1%)

1 (1.4%)

2 (0.9%)

1 (0.4%)

3 (5.1%)

2 (0.6%)

4 (1.9%)

2 (1.0%)

4(1.2%)

2 (1.0%)

0 (0%)

4(1.3%)

2 (4.0%)

4 (0.8%)

(14.1%)

35
(14.3%)

10
(12.2%)

17
(13.9%)

36
(14.0%)

18
(13.4%)

4
(16.0%)

18
(16.2%)

19
(9.0%)

36
(18.5%)
2 (9.5%)
64

(13.7%)

1
(15.5%)

27
(12.0%)

43
(16.9%)

5 (8.5%)
52
(15.8%)

23
(11.0%)

28
(13.7%)

47
(14.0%)

33
(17.2%)

3
(10.3%)

39
(12.3%)

8
(16.0%)

67
(13.7%)

(84.5%)

206
(84.4%)

71
(86.6%)

103
(84.4%)

221
(85.7%)

114
(85.1%)

19
(76.0%)

93
(83.8%)

189
(89.6%)

157
(80.5%)

17
(81.0%)

397
(85.0%)

59
(83.1%)

195
(86.7%)

211
(82.7%)

51
(86.4%)

275
(83.3%)

182
(87.1%)

174
(85.3%)

283
(84.5%)

157
(81.8%)

26
(89.7%)

274
(86.2%)

39
(78.0%)

418
(85.5%)

0.935

0.073

0.004

0.944

0.022

0.180

0.878

0.702

0.002

13 0f 18



Cureus

What type and method of sterilization do you use?
(You can choose more than one answer)

When did you start using sterilizers and disinfectants?

Soap

Alcohol and sanitizers

| do not use sanitizers

Other disinfectants

Before the crisis

After the crisis

| don’t use it

1
(100%)

1
(100%)

0 (0%)

0 (0%)

0 (0%)

1
(0.3%)

0 (0%)

3 (33.33%)

5 (55.56%)

1(11.11%)

0 (0%)

1(0.7%)

5 (1.4%)

0 (0%)

32
(31.37%)

66
(64.71%)

1
(0.98%)

3
(2.94%)

21
(14.3%)

52
(14.2%)

2 (8.0%)

183
(29.85%)

403
(65.74%)

14
(2.28%)

13
(2.12%)

125
(85.0%)

309
(84.2%)

23
(92.0%)

0.917

TABLE 7: Difference between education levels in terms of their use of decontamination products

Satisfaction

Overall, 71.6% of the participants who used the disinfectant were satisfied (Table 8). Satisfaction was

significantly (p < 0.05) higher in participants who cleaned or sanitized the small surface areas such as their

devices or personal items before using them (47.5%), and the participants who increased their use of
disinfectants and sterilizers in the past three months (39.6%). Moreover, a higher satisfaction rate was
observed in the participants who were regularly washing their hands, even without touching surfaces

(49.6%), participants who started using sterilizers and disinfectants after the COVID-19 crisis (65.6%), and

participants who used sanitizers and disinfectants instead of soap and water (57.8%).
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Variables Satisfaction \p,- |
alue
Satisfied participants with the sterilization methods they are using 448 (71.6%) -
| do not 163 (36.4%)
Do you usually clean or sanitize the small surface areas such as your . p=
i ) Before using them 213 (47.5%)
devices or personal items? 0.004
After using them 72 (16.1%)
Rarely 94 (21%)

Do you use sterilizers or disinfectants to clean the surfaces around you, <
you use sterilz Isinte . Und you Usually 213 (47.5%) ©
such as devices and personal items? 0.001

Always 125 (27.9%)
No change 101 (22.6%)
Have you noticed that your use of disinfectants and sterilizers has changed =
riave you notlc youru ! 1z 9% ncreased 117 (39.6%)
in the past period (three months)? 0.033
Decreased 153 (34.2%)
Immediately after touching 186 (41.5%)
Regularly washing it, even without p=
When do you usually wash your hands? 222 (49.6%
Do R Jet touching surfaces ¢ ) 0.002
| don't wash it often 40 (8.9%)
Do you carry a pocket sterilizer and disinfectant or have one in your bag Yes 159 (35.5%) p=
when you leave the house? No 289 (64.5%) 0.001
Before the crisis 138 (30.8%) p<
When did you start using sterilizers and disinfectants? 0.001
After the crisis 294 (65.6%) :
From your point of view, which sterilization methods are better and Soap and water 189 (42.2%) p=
stronger? Sanitizers and disinfectants 259 (57.8%) 0.009

TABLE 8: Satisfaction

The table included only the significant parameters.

Discussion

In recent years, Saudi Arabia has suffered from a number of nosocomial and community-based infectious
disease outbreaks, including pandemic influenza A (HIN1), highly pathogenic avian influenza H5N1, Rift
Valley Fever, and, most recently, Middle East Respiratory Syndrome (MERS-CoV), an acute viral respiratory
illness caused by a beta coronavirus strain [11]. However, the new features of asymptomatic infection caused
by SARS-CoV-2 bring difficulties to virus prevention and control [6,8]. The use of decontamination agents
resulted in some reduction in the transmission of viruses. However, the effectiveness of a decontaminating
agent is influenced by a variety of circumstances [9]. These include the concomitant presence of more than
one virucide, the initial virus titer, viral species, contact time, working dilution, temperature, dry or wet
state, relative humidity, pH, concomitant bioburden, nature of the surface, and inactivation of the test agent
by the materials [9]. Following MERS, 74% of Saudis began washing their hands more often, but no studies
have been conducted to determine the proportion of Saudis who disinfect their surfaces on a regular basis
[12].

Misconception, poor knowledge, and attitude toward COVID-19 can indirectly increase the risk of
complications and deaths [13]. For example, many religious individuals assume that COVID-19 mostly
affects non-religious or atheist persons [14]. Some individuals also feel that people in low-income countries
have a stronger immune system than people in high-income countries; hence, they are less likely to contract
COVID-19[15,16]. Other groups believe coronavirus is a revenge of nature and punishment from God [17].
Since the beginning of the epidemic, these types of misconceptions have spread rapidly, similar to what
happened during earlier pandemics like HIV/AIDS and Ebola [18,19]. Inadequate knowledge of the virus's
characteristics, as well as fast-developing evidence from a variety of sources, including social media, are
important contributors to the widespread occurrence of misconception. Unfortunately, the spread of false
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information through social media is considerably faster than evidence-based facts. The WHO has labeled this
quick and widespread dissemination of both accurate and false information as an "infodemic" [20,21].

In this study, our findings showed that the knowledge level of the participants toward respiratory virus
transmission was low at 32.10%. The misconception regarding the route of transmission and the existence of
the virus on different surfaces was common. On the other hand, only 3.4% of the participants had good
knowledge of decontamination products, 21.10% had moderate knowledge, and 61.60% had poor knowledge.
Tariq et al. found a poor level of knowledge of the participants toward COVID-19, which is similar to our
findings [22]. In contrast to our findings, Baig et al. found that 68% of the participants had good knowledge
about the COVID-19 pandemic when they conducted a cross-sectional study to investigate the predictors of
misconceptions, knowledge, attitudes, and practices among a sample of the Saudi population. They also
found that individuals of a younger age and more educated had higher knowledge levels. The educational
status of the participants was associated with a high level of knowledge [23]. Several studies agreed with the
study of Baig et al. [24-26]. Baig et al. observed no link between participants' knowledge levels and other
characteristics [23]. In contrast, a few studies have identified a link between knowledge and demographic
factors, including age, gender, and employment [25,27]. The level of awareness was substantially greater
among educated individuals, which has been shown in other studies [28,29]. In comparison, Tariq et

al. found a link between high knowledge levels and positive attitudes and behaviors [22].

Approximately 80% of the population in our study got their COVID-19 preventive guidelines from the MOH.
Social media was the most common source of knowledge on COVID-19 in the Baig et al. study, followed by
government websites, television, newspapers, and other sources [23]. Television, newspapers, government
health websites, and social media were all among the most commonly utilized information sources,
according to Meier et al. [30]. There is a lot of "health misinformation" on social media [31]. As a result,
anyone seeking medical information should look for it from reputable sources such as the programs of the
MOH, the WHO, and the CDC. Since the beginning of the pandemic, the Saudi MOH has been working
extremely effectively, and its COVID-19 webpage is routinely updated with new information.

Regarding the participants' attitude toward decontamination products, about 52% of the participants usually
clean or sanitize small surfaces such as devices or personal items; 39% before using them and 13.1% after
using them. The most commonly used sterilization method was alcohol and sanitizers (75.88%), followed by
soap (34.98%). Overall, 58.1% of the participants had a positive attitude toward decontamination products,
and 28% had a negative attitude. In terms of the predictors of positive attitude, older participants, females,
and participants receiving instructions from MOH were associated with higher odds of positive attitude.
Moreover, satisfaction was associated with significantly higher odds of a positive attitude. According to Baig
et al., the majority of the participants had positive attitudes and considered that society had a social
obligation to take safety measures to restrict the spread of this virus [23]. The high percentage of positive
attitudes among our participants can be attributed to the MOH's great public awareness program. They send
daily awareness messages in many languages to mobile phones and have developed a mobile application to
detect COVID-19 symptoms. In Chinese and Malaysian studies, people's positive attitudes were linked to the
government's attempts to reduce viral transmission [26,27]. Saudi participants were associated with a higher
proportion of positive attitudes as shown in Baig et al.'s study. On the other hand, a higher proportion of
negative attitudes was observed in male and divorced participants [23]. They argued that Saudis have a
better quality of life and are the main goal of the awareness initiatives on social media and local television
networks. Other studies confirmed that females are keener to express greater concern and care toward
themselves, their families, and society in an infectious pandemic [32,33].

Despite the several advantages of decontamination products, there are some disadvantages that should be
considered. These disadvantages include the production of secondary waste, in case of using organics, it is
difficult to dispose of, increasing collective dose rate for the decontamination work, risks associated with
handling hazardous agents, and the high risk of shifting the nuclide vector [34].

Our study has a few limitations, including using an online questionnaire, which indicated that we could not
reach out to those who did not have access to the internet. We utilized a convenience sample method, and
the respondents’ biases cannot be ignored in such surveys. Furthermore, our research sample did not reflect
the entire population or all socioeconomic groups. Furthermore, the research design was cross-sectional. As
a result, the findings must be interpreted with caution.

Conclusions

In conclusion, the current evidence suggests that the knowledge of Saudi and non-Saudi populations living
in Saudi Arabia is low regarding the COVID-19 infection transmission and disinfectant products. On the
other hand, the prevalence of using decontamination products and their attitude toward it is average. A
significant difference among the population in terms of their attitude based on their age, gender, education,
satisfaction, and source of information was observed. Health educators, governments, stakeholders, and
policymakers should increase the public's awareness toward such products to promote the population's
attitude and practice, stressing prevention, and reducing the spread of the infection and its related
misconceptions.
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Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. The Kingdom of Saudi
Arabia Ministry of Health King Saud Medical City issued approval HIRI-31-Mar21-03. Participants' privacy
and confidentiality were fully maintained, and no identification was employed. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

Oosterhoff B, Palmer CA: Attitudes and psychological factors associated with news monitoring, social
distancing, disinfecting, and hoarding behaviors among US adolescents during the coronavirus disease 2019
pandemic. JAMA Pediatr. 2020, 174:1184-90. 10.1001/jamapediatrics.2020.1876

WHO Coronavirus Disease (COVID-19) Dashboard. Accessed: June 26, 2022: https://covid19.who.int/.
Alsofayan YM, Althunayyan SM, Khan AA, Hakawi AM, Assiri AM: Clinical characteristics of COVID-19 in
Saudi Arabia: a national retrospective study. ] Infect Public Health. 2020, 13:920-5.
10.1016/j.jiph.2020.05.026

Dhama K, Patel SK, Pathak M, et al.: An update on SARS-CoV-2/COVID-19 with particular reference to its
clinical pathology, pathogenesis, immunopathology and mitigation strategies. Travel Med Infect Dis. 2020,
37:101755. 10.1016/j.tmaid.2020.101755

Perveen S, Orfali R, Azam MS, Aati HY, Bukhari K, Bukhari SI, Al-Taweel A: Coronavirus nCOVID-19: a
pandemic disease and the Saudi precautions. Saudi Pharm J. 2020, 28:888-97. 10.1016/j.jsps.2020.06.006
Ge XY, PuY, Liao CH, et al.: Evaluation of the exposure risk of SARS-CoV-2 in different hospital
environment. Sustain Cities Soc. 2020, 61:102413. 10.1016/j.5¢s.2020.102413

Peyrony O, Ellouze S, Fontaine JP, et al.: Surfaces and equipment contamination by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) in the emergency department at a university hospital. Int ] Hyg
Environ Health. 2020, 230:113600. 10.1016/j.ijheh.2020.113600

Shen J, Duan H, Zhang B, et al.: Prevention and control of COVID-19 in public transportation: experience
from China. Environ Pollut. 2020, 266:115291. 10.1016/j.envpol.2020.115291

Cimolai N: Environmental and decontamination issues for human coronaviruses and their potential
surrogates. ] Med Virol. 2020, 92:2498-510. 10.1002/jmv.26170

Zheng G, Filippelli GM, Salamova A: Increased indoor exposure to commonly used disinfectants during the
COVID-19 pandemic. Environ Sci Technol Lett. 2020, 7:760-5. 10.1021/acs.estlett.0c00587

Rabaan AA, Alhani HM, Bazzi AM, Al-Ahmed SH: Questionnaire-based analysis of infection prevention and
control in healthcare facilities in Saudi Arabia in regards to Middle East Respiratory Syndrome. J Infect
Public Health. 2017, 10:548-63. 10.1016/j.jiph.2016.11.008

Carraturo F, Del Giudice C, Morelli M, Cerullo V, Libralato G, Galdiero E, Guida M: Persistence of SARS-CoV-
2 in the environment and COVID-19 transmission risk from environmental matrices and surfaces. Environ
Pollut. 2020, 265:115010. 10.1016/j.envpol.2020.115010

Roy S: Low-income countries are more immune to COVID-19: a misconception . Indian ] Med Sci. 2020,
72:5-7.10.25259/1JMS_26_2020

Bakebillah M, Billah MA, Wubishet BL, Khan MN: Community's misconception about COVID-19 and its
associated factors in Satkhira, Bangladesh: a cross-sectional study. PLoS One. 2021, 16:e0257410.
10.1371/journal.pone.0257410

Mekonnen HS, Azagew AW, Wubneh CA, et al.: Community’s misconception about COVID-19 and its
associated factors among Gondar town residents, Northwest Ethiopia. Trop Med Health. 2020, 48:99.
10.1186/s41182-020-00279-8

Bates BR, Moncayo AL, Costales JA, Herrera-Cespedes CA, Grijalva MJ: Knowledge, attitudes, and practices
towards COVID-19 among Ecuadorians during the outbreak: an online cross-sectional survey. ] Community
Health. 2020, 45:1158-67. 10.1007/s10900-020-00916-7

Lofton K, Genevieve Z: If COVID-19 is a message from God, what’s the message? . Hartford Courant. 2020,
Adongo PB, Tabong PT, Asampong E, Ansong ], Robalo M, Adanu RM: Beyond knowledge and awareness:
addressing misconceptions in Ghana's preparation towards an outbreak of Ebola virus disease. PLoS One.
2016, 11:0149627. 10.1371/journal.pone.0149627

Brooks RA, Allen VC Jr, Regan R, Mutchler MG, Cervantes-Tadeo R, Lee S]: HIV/AIDS conspiracy beliefs and
intention to adopt preexposure prophylaxis among black men who have sex with men in Los Angeles. Int |
STD AIDS. 2018, 29:375-81. 10.1177/0956462417727691

Xiong ], Lipsitz O, Nasri F, et al.: Impact of COVID-19 pandemic on mental health in the general
population: a systematic review. | Affect Disord. 2020, 277:55-64. 10.1016/j.jad.2020.08.001

World Health Organization. Immunizing the Public Against Misinformation. (2020). Accessed: June 26,
2022: http://who.int/news-room/feature-stories/detail/immunizing-the-public-against-misinformation.
Tariq S, Tariq S, Baig M, Saeed M: Knowledge, awareness and practices regarding the novel coronavirus
among a sample of a Pakistani population: a cross-sectional study. Disaster Med Public Health Prep. 2020, 1-
6. 10.1017/dmp.2020.408

Baig M, Jameel T, Alzahrani SH, et al.: Predictors of misconceptions, knowledge, attitudes, and practices of
COVID-19 pandemic among a sample of Saudi population. PLoS One. 2020, 15:0243526.
10.1371/journal.pone.0243526

2022 Alali et al. Cureus 14(8): e27757. DOI 10.7759/cureus.27757

17 of 18


https://dx.doi.org/10.1001/jamapediatrics.2020.1876
https://dx.doi.org/10.1001/jamapediatrics.2020.1876
https://covid19.who.int/
https://covid19.who.int/
https://dx.doi.org/10.1016/j.jiph.2020.05.026
https://dx.doi.org/10.1016/j.jiph.2020.05.026
https://dx.doi.org/10.1016/j.tmaid.2020.101755
https://dx.doi.org/10.1016/j.tmaid.2020.101755
https://dx.doi.org/10.1016/j.jsps.2020.06.006
https://dx.doi.org/10.1016/j.jsps.2020.06.006
https://dx.doi.org/10.1016/j.scs.2020.102413
https://dx.doi.org/10.1016/j.scs.2020.102413
https://dx.doi.org/10.1016/j.ijheh.2020.113600
https://dx.doi.org/10.1016/j.ijheh.2020.113600
https://dx.doi.org/10.1016/j.envpol.2020.115291
https://dx.doi.org/10.1016/j.envpol.2020.115291
https://dx.doi.org/10.1002/jmv.26170
https://dx.doi.org/10.1002/jmv.26170
https://dx.doi.org/10.1021/acs.estlett.0c00587
https://dx.doi.org/10.1021/acs.estlett.0c00587
https://dx.doi.org/10.1016/j.jiph.2016.11.008
https://dx.doi.org/10.1016/j.jiph.2016.11.008
https://dx.doi.org/10.1016/j.envpol.2020.115010
https://dx.doi.org/10.1016/j.envpol.2020.115010
https://dx.doi.org/10.25259/IJMS_26_2020
https://dx.doi.org/10.25259/IJMS_26_2020
https://dx.doi.org/10.1371/journal.pone.0257410
https://dx.doi.org/10.1371/journal.pone.0257410
https://dx.doi.org/10.1186/s41182-020-00279-8
https://dx.doi.org/10.1186/s41182-020-00279-8
https://dx.doi.org/10.1007/s10900-020-00916-7
https://dx.doi.org/10.1007/s10900-020-00916-7
https://www.courant.com/opinion/op-ed/hc-op-lofton-beyerlein-nirenberg-zubrzycki-god-covid-0605-20200605-fijukv2szrezxixdol4b2ouw6e-story.html
https://dx.doi.org/10.1371/journal.pone.0149627
https://dx.doi.org/10.1371/journal.pone.0149627
https://dx.doi.org/10.1177/0956462417727691
https://dx.doi.org/10.1177/0956462417727691
https://dx.doi.org/10.1016/j.jad.2020.08.001
https://dx.doi.org/10.1016/j.jad.2020.08.001
http://who.int/news-room/feature-stories/detail/immunizing-the-public-against-misinformation
http://who.int/news-room/feature-stories/detail/immunizing-the-public-against-misinformation
https://dx.doi.org/10.1017/dmp.2020.408
https://dx.doi.org/10.1017/dmp.2020.408
https://dx.doi.org/10.1371/journal.pone.0243526
https://dx.doi.org/10.1371/journal.pone.0243526

Cureus

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Naser AY, Dahmash EZ, Alwafi H, et al.: Knowledge and practices towards COVID-19 during its outbreak: a
multinational cross-sectional study. MedRxiv. 2020, 10.1101/2020.04.13.20063560

Geldsetzer P: Knowledge and perceptions of COVID-19 among the general public in the United States and
the United Kingdom: a cross-sectional online survey. Ann Intern Med. 2020, 173:157-60. 10.7326/M20-0912
Geldsetzer P: Use of rapid online surveys to assess people's perceptions during infectious disease outbreaks:
a cross-sectional survey on COVID-19. ] Med Internet Res. 2020, 22:€18790. 10.2196/18790

Zhong BL, Luo W, Li HM, Zhang QQ, Liu XG, Li WT, Li Y: Knowledge, attitudes, and practices towards
COVID-19 among Chinese residents during the rapid rise period of the COVID-19 outbreak: a quick online
cross-sectional survey. Int | Biol Sci. 2020, 16:1745-52. 10.7150/ijbs.45221

Huynh G, Nguyen T, Tran V, Vo K, Vo V, Pham L: Knowledge and attitude toward COVID-19 among
healthcare workers at District 2 Hospital, Ho Chi Minh City. Asian Pac | Trop Med. 2020, 13:260-5.
10.4103/1995-7645.280396

ShiY, Wang], Yang Y, et al.: Knowledge and attitudes of medical staff in Chinese psychiatric hospitals
regarding COVID-19. Brain Behav Immun Health. 2020, 4:100064. 10.1016/j.bbih.2020.100064

Meier K, Glatz T, Guijt MC, et al.: Public perspectives on protective measures during the COVID-19
pandemic in the Netherlands, Germany and Italy: a survey study. PLoS One. 2020, 15:e0236917.
10.1371/journal.pone.0236917

Vraga EK, Bode L: Defining misinformation and understanding its bounded nature: using expertise and
evidence for describing misinformation. Polit Commun. 2020, 136-44. 10.1080/10584609.2020.1716500
Hussain ZA, Hussain SA, Hussain FA: Medical students' knowledge, perceptions, and behavioral intentions
towards the HIN1 influenza, swine flu, in Pakistan: a brief report. Am | Infect Control. 2012, 40:e11-3.
10.1016/j.ajic.2011.12.004

Clements JM: Knowledge and behaviors toward COVID-19 among US residents during the early days of the
pandemic: cross-sectional online questionnaire. JMIR Public Health Surveill. 2020, 6:e19161. 10.2196/19161
Brauchli L, Eichenberger M, Steineck M, Wichelhaus A: Influence of decontamination procedures on shear
forces after contamination with blood or saliva. Am ] Orthod Dentofacial Orthop. 2010, 138:435-41.
10.1016/j.ajod0.2008.10.021

2022 Alali et al. Cureus 14(8): e27757. DOI 10.7759/cureus.27757

18 of 18


https://dx.doi.org/10.1101/2020.04.13.20063560
https://dx.doi.org/10.1101/2020.04.13.20063560
https://dx.doi.org/10.7326/M20-0912
https://dx.doi.org/10.7326/M20-0912
https://dx.doi.org/10.2196/18790
https://dx.doi.org/10.2196/18790
https://dx.doi.org/10.7150/ijbs.45221
https://dx.doi.org/10.7150/ijbs.45221
https://dx.doi.org/10.4103/1995-7645.280396
https://dx.doi.org/10.4103/1995-7645.280396
https://dx.doi.org/10.1016/j.bbih.2020.100064
https://dx.doi.org/10.1016/j.bbih.2020.100064
https://dx.doi.org/10.1371/journal.pone.0236917
https://dx.doi.org/10.1371/journal.pone.0236917
https://dx.doi.org/10.1080/10584609.2020.1716500
https://dx.doi.org/10.1080/10584609.2020.1716500
https://dx.doi.org/10.1016/j.ajic.2011.12.004
https://dx.doi.org/10.1016/j.ajic.2011.12.004
https://dx.doi.org/10.2196/19161
https://dx.doi.org/10.2196/19161
https://dx.doi.org/10.1016/j.ajodo.2008.10.021
https://dx.doi.org/10.1016/j.ajodo.2008.10.021

	Transmission and Cleaning Misconception During the COVID-19 Pandemic Time in Riyadh, Saudi Arabia
	Abstract
	Introduction
	Materials And Methods
	Study design
	Sample size calculation
	Data collection methods, instruments used, and measurements
	Statistical analysis

	Results
	Demographic and clinical characteristics of the participants
	TABLE 1: Demographic and clinical characteristics of the included participants

	Knowledge toward respiratory virus transmission
	TABLE 2: Knowledge toward respiratory virus transmission and decontamination products
	FIGURE 1: What are the symptoms of COVID-19 infection?
	FIGURE 2: Knowledge toward respiratory virus transmission

	Knowledge toward decontamination products
	FIGURE 3: Most common surfaces that should be cleaned and taken care of
	FIGURE 4: Knowledge level of the included participants toward decontamination products

	Attitude toward using decontamination products
	FIGURE 5: Have you been exposed to any injury or allergy after using sterilization methods?
	TABLE 3: Attitude toward using decontamination products

	Attitude level and predictors
	FIGURE 6: Attitude toward using decontamination products
	FIGURE 7: Source of instructions in infection prevention
	TABLE 4: Association between attitude toward using decontamination products and demographic and clinical characteristics, satisfaction, and instruction source
	TABLE 5: Predictors of positive attitude

	Subgroup analysis
	TABLE 6: Difference between both genders in terms of their use of decontamination products
	TABLE 7: Difference between education levels in terms of their use of decontamination products

	Satisfaction
	TABLE 8: Satisfaction


	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


