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Introduction

Coronavirus disease 2019 (COVID‑19) is defined as an illness 
caused by a novel coronavirus which is an emerging respiratory 
infection that was first discovered in December 2019, in 
Wuhan city, Hubei Province, China, finally named severe acute 
respiratory syndrome coronavirus 2.[1] The main symptoms of 
COVID‑19 have been identified as fever, dry cough, fatigue, 
myalgia, shortness of breath, and dyspnea. Some people 
become infected but do not develop any symptoms. About 80% 
recover from the disease without needing special treatment. 
Around 1 out of every 6 people who gets COVID‑19 becomes 
seriously ill and develops difficulty breathing. Older people 
and those with underlying medical problems such as high 

blood pressure, heart problems, or diabetes are more likely to 
develop serious illness.[2]

COVID‑19 has spread widely and rapidly, from Wuhan city, to 
other parts of the world, threatening the lives of many people.[3]

COVID‑19 is characterized by high morbidity and mortality 
rates alongside other ailments. Regarding it, as the most 
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widespread disease that threatened societies and caused 
spiritual, material, and medical losses this disease led to the 
collapse of the global economy and the health system in the 
most countries.  The shutting down of social activities through 
out the world to mitigate the spread of the pandemic has led to 
a global lockdown, causing a downturn and global economic 
fall due to a break in the global supply chain.[4]

As of September 20, 2020, the outbreak of coronavirus 
disease (COVID‑19) had been confirmed in over 210 countries 
or territories.[5] Experts have worried about COVID‑19 
spreading to Africa because many of the healthcare systems 
on the continent are inadequate, having problems such as 
lack of equipment, lack of funding, insufficient training of 
healthcare workers, and inefficient data transmission. It was 
feared that the pandemic could be difficult to keep under 
control in Africa and could cause huge economic problems 
if it widely spread.[6]

WHO rated Sudan as “at‑risk” for COVID‑19 spread based 
on the risk profile and capacity of the country to respond to 
a potential outbreak. Sudan’s health system is marked by 
decades of limited investment, underfunding, and lack of 
qualified staff, infrastructure, equipment, medicines, and 
supplies. The surveillance system does not cover the entire 
country and is structurally weak with long delays between 
alert and confirmation of an outbreak.[7] On 13  March, 
Sudan reported its first novel coronavirus case in Khartoum. 
COVID‑19 is spread in 16 Sudanese states out of 18, and 
Khartoum is the most affected by the disease, as the majority 
of cases are concentrated in it. the number of cases gradually 
increased to 13,535, and the number of deaths had totaled 
836.[8]

Strong infection control measures are the primary 
intervention to minimize the spread of the virus in both 
health care settings and the community.[9] The most practical 
available solution to prevent the spread of the virus is to 
limit the community activities between people to prevent 
infection through the government’s action rules. Social 
distance and self‑isolation and lockdown are important 
nationwide social measures.[10] After all, the WHO offers 
the most effective preventive measures: maintain physical 
distance  (minimum 3 feet or 1  m) from other persons; 
the hands must be cleaned immediately after contact 
with the respiratory tract; avoid touching eyes, nose, 
and mouth frequently; regular cleaning and disinfection 
of environmental and other frequently touched surfaces; 
improve living space airflow by opening as many windows 
and doors as possible; fever, cough, and difficulty in 
breathing, seek immediate treatment.[2]

Justification
In this pandemic, many medicines were used worldwide but 
unfortunately no definite treatment till now, so knowledge, 
attitude, and practice to combat the pandemic is essential to 
be assessed to prevent the population from COVID‑19.

Objectives
The aim f the study wad to assess Sudanese residents’ 
knowledge, attitude, and practice toward COVID‑19; to 
describe association between knowledge, attitude, practice, 
and demographic data; and to assess the impact of knowledge 
on population’s practices.

Methodology

Study design
This was a cross‑sectional, descriptive, community‑based 
study, conducted in seven localities of Khartoum state, 
Sudan (Khartoum, Khartoum Bahrii, Omdurman, Jabal’awlia, 
Shrq Alnail, Umbadda, and Karrari) between the periods April 
9 and June 9, 2020.

Study populations and size
Thousand from population was selected by convenience 
sampling technique from different areas  (residential areas, 
main roads, transportation station, and public markets) to 
include individuals from different sectors and backgrounds. 
Preventive measures such as wearing medical masks and 
disposable gloves, maintaining a physical distance, and wiping 
hands with a sterilizer were taken.

Inclusion criteria
Sudanese nationals of both sexes and aged 18  years and 
above and who had agreed to participate were included and 
considered appropriate for the study.

Exclusion criteria
Health‑ care workers (physician, specialist, pharmacist, nurses, 
medical laboratories technician, X‑ray technician, etc.,) and 
medical students were excluded from this study.

Data collection process
Data were collected using a predesigned pretested questionnaire 
through a 40‑item structured, Arabic language, close‑ended and 
self‑administered questionnaire. Some questionnaire filled by 
researcher from respondents who not formally educated. The 
questionnaire consisted of two parts: demographics and 
knowledge, attitude, and practice, in addition to the consent 
question. The questionnaire had 32 questions. In order to 
have a better assessment of overall knowledge, each correct 
answer in the knowledge domain carried 1 mark, while wrong 
answer carried 0 mark; this gave a total score range of 0–12 
then converted to percentages. In an attitude section, a liker 
scale was used; strongly agree, somewhat agree, undecided, 
somewhat disagree, and strongly disagree were scored 4, 3, 
2, 1, and 0 marks, respectively, also for negatively quoted 
question reverse scoring was used, this gave a score range 
of 0–32 then converted to percentages. For practice, A likert 
scale was used; always, sometimes, and never were scored 
1, 0.5, and 0 marks, respectively, also for negatively quoted 
question reverse scoring was used, this gave a score range of 
0–12 then converted to percentages. The scores in knowledge, 
attitude, and practice domains were not normally distributed 
were expressed as median then were categorized as poor (less 
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than median) and good (median and above).

Data analysis
Statistical Package for Social Sciences software, 
version 23.0 (IBM SPSS Inc., Chicago, IL, USA) was used.

Ethical considerations
Ethics approval for this study was conducted under permission 
from the National University Human Research Ethics 
Committee faculty of clinical and industrial pharmacy on 
April 2020, and informed consent was taken verbally from 
all study participants.

Results

Females 69.3% were higher than that of males 30.7%., 60.5% 
were aged between (26 and 45) years, and 18.9% were aged  
between (46 above) years. The proportion of single 45.5% and 
married 43.1% were higher than divorced and widowed 11.4%. 
48.3% were university educated and 36.6% were preuniversity 
educated while 3.6 was illiterate. Nearly 41.4% were private 
employees, only 17.3% were government employees, while 
33.3% were unemployed. Population was well distributed 
between seven localities(Omdurman locality 20%, Khartoum 
locality 16.6%, Ombadda locality 15.1%, Karrary locality 
14.9%, Khartoum Bahrri locality 13.4%, Sharg‑Alneel locality 
10.1%, and 9.9% from Jabal ‘awlia). Social and news media  
51.2% were the main sources of information, while official 
government websites 17.9% were the least and 18.4% get 
it from family and friends. Table 4 reprsent the knowledge, 
attitude and practice varible responses of participants. 

Knowledge scores of population
•	 Table  1 shows that the lowest percent was 0 and the 

highest was 100. The average mark was between 50 and 
92 (mean ± standard deviation [SD])

•	 Sixty‑four percent of the population had good knowledge 
regarding COVID‑19 clinical presentations transmission 
routes, prevention method, and self‑isolation, and 36% of 
the population had poor knowledge regarding COVID‑19 

clinical presentations, transmission routes, prevention 
method, and self‑isolation.

Attitude scores of population
•	 Table  2 shows that the lowest percent was 19 and the 

highest was 100. The average mark was between 55 and 
83 (mean ± SD)

•	 Forty‑four percent of the population had poor attitude 
regarding COVID‑19 situation and 56% of the population 
had good attitude regarding COVID‑19 situation.

Practice scores of populations
•	 Table  3 shows that the lowest percent was 0 and the 

highest was 95. The average mark was between 36 and 
74 (mean ± SD)

•	 Forty‑two percent of the population had poor practice 
regarding COVID‑19 preventive measures and 58% of 
the population had good Practice regarding COVID‑19 
preventive measures.

As shown in Figure 1.

Table 1: Knowledge scores of population towards coronavirus disease 2019

Descriptive statistics n Minimum Maximum Median Mean±SD
Knowledge score (%) 1000 0 100 75 71±21
SD: Standard deviation

Table 2: Attitude scores of population towards coronavirus disease 2019

Descriptive statistics Number Minimum Maximum Median Mean±SD
Attitude score (%) 1000 19 100 69 69±14
SD: Standard deviation

Table 3: Practice scores of population towards coronavirus disease 2019

Descriptive statistics Number Minimum Maximum Median Mean±SD
Practice score (%) 1000 0 95 55 55±19
SD: Standard deviation

42%

58%

Poor

Good

Figure 1: Distribution of population according to practice score
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Association between knowledge and demographic data
There is a significant association between
Knowledge and age (P = 0.045) (younger <45 year had good 
knowledge compared to elderly), knowledge and Education 
level (P = 0.00001) (people with high education level had good 
knowledge compared to preuniversity educated), knowledge 
and occupation (P = 0.021) (employed had good knowledge 
compared to retired and unemployed), knowledge and place 
of current residence (P = 0.00001). (Jabal ‘awlia, Khartoum, 
and Khartoum‑bahrii had good knowledge compared to other 
residence area) and knowledge and source(s) of information 
about COVID‑1,  (P  =  0.00001).  (People who gathered 
information from official government websites and social and 
news media had good knowledge compared to those gathered 
information from family, friends.

Association between attitude and demographic data
There is a significant association between
Attitude and gender  (P  =  0.00001)  (female had good 
attitude compared to Male), attitude, and education 
level  (P  =  0.00001)  (people with high education level had 
good attitude compared to preuniversity educated), attitude 
and place of current residence (P = 0.00001) (Jabal ‘awlia, 
Khartoum, and ombadda had good attitude compared to other 
residence area), attitude and Source(s) of information about 
COVID‑19, (P = 0.00001) (People who gathered information 
from social and news media had good attitude compared 
to those gathered information from official government 
websites and family and friends), and knowledge score and 
attitude (P = 0.0000001).

Association between practice and demographic data
There is a significant association between
Practice and gender  (P = 0.00001)  (male had good practice 
compared to female), practice, and age (older than 45 years 
had good practice compared to those <45 years), practice and 
occupation (P = 0.00001) (governmental and private employees 
had good practice compared to Unemployed resident), practice 
and Place of current residence (P = 0.00001) (Khartoum, Jabal 
awlia, and Khartoum‑bahrii had good practice compared to other 
residence area), and knowledge and practice (P = 0.0000001).

Knowledge, attitude, and practice correlations
There is a positive association between
Knowledge and attitude  (P  =  0.000001), knowledge and 
practice (P = 0.000001) and attitude and practice (P = 0.453).

Level of knowledge among population according to 
demographic data
•	 Binary logistic regression for prediction knowledge has 

been used, and it was found that Retired and Unemployed 
participants contributed more to being poor in knowledge 
1.355 (1.016–1.807) times statistically significant with a 
P value 0.039 < 0.05

•	 Participants had a lower attitude score contributed more 
to being poor in knowledge 0.959 (0.949–0.969) times 
statistically significant with P value 0.000001 < 0.05

•	 Participants had a lower practice score contributed more 
to being poor in knowledge 0.975 (0.968–0.983) times 
statistically significant with a P value 0.000001 < 0.05.

Level of Attitude among population according to 
demographic data
•	 Binary logistic regression for prediction Attitude has 

been used, and it was found that Male participants 
contributed more to being poor in attitude 2.002 
(1.492–2.686) times statistically significant with a 
P value 0.000001 < 0.05

•	 Married participants contributed more to being poor in 
attitude 1.631 (1.212–2.196) times statistically significant 
with a P value 0.001 < 0.05

•	 Noneducated participants contributed more to being 
poor in attitude 2.532  (1.198–5.351) times statistically 
significant with a P value 0.015 < 0.05

•	 Participants had a lower knowledge score contributed 
more to being poor in attitude 0.974 (0.967‑0.981) times 
statistically significant with a P value 0.000001 < 0.05

•	 Participants had a higher practice score contributed 
more to being poor in attitude 1.016 (1.008‑1.023) times 
statistically significant with a P value 0.000001 < 0.05.

Level of practice among population according to 
demographic data
•	 Binary logistic regression for prediction practice has been 

used, and it was found that female participants contributed 
more to being poor in practice 2.072 (1.532–2.802) times 
statistically significant with a P value 0.000002 < 0.05

•	 Younger age participants  (<36 years) contributed more 
to being poor in practice 1.355  (1.006–1.824) times 
statistically significant with a P value 0.046 < 0.05

•	 Retired and Unemployed participants contributed more 
to being poor in practice 1.437  (1.090–1.896) times 
statistically significant with a P value 0.01 < 0.05.

•	 Participants had a lower knowledge score contributed 
more to being poor in practice 0.978 (0.971–0.984) times 
statistically significant with a P value 0.0000001 < 0.05.

Discussion

The study showed that more than half of participants had good 
knowledge toward COVID‑19. One‑third of the population 
had poor knowledge regarding COVID‑19 it’s not a simple 
ratio, when the severity of the disease and the speed of its 
spread were taken into account. The seriousness of this was 
the possibility of infecting others and transmitting the disease 
to them. This might be to the presence of elderly, uneducated 
participants; also the study was conducted at the beginning of 
the outbreak in Sudan when people had a little knowledge about 
it. The study showed consistency with the study conducted 
in Turkey  (2020)[16] showed that most of the participants 
had inadequate knowledge about COVID‑19, also showed 
consistency with the study conducted in Al‑Jouf (Saudi 2012)[27] 
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Found that knowledge of participants about incubation period 
and clinical picture of MERS‑CoV was not enough. Most 
of the participants were aware of the clinical symptoms, 
its methods of spread, people at higher risk, and knew that 
there is no clinically approved treatment for COVID‑19. And 
this was not surprising as 60% of participants were higher 
educated (university and postgraduate), aged between 26 and 
45 years who they were followers of the social media that was 
interested in raising awareness about COVID‑19 during the 
last period. However, they were Ignorant the cause of disease 
if its bacteria or virus, the possibility of infecting animals, 
and the onset of symptoms after exposure to the disease. The 
mean knowledge score was significantly lower among older 
participants, those living in rural areas, with lower educational 

levels, and among unemployed and retired. These findings 
were consistent with a study conducted in China that showed 
Most Chinese residents of a relatively high socioeconomic 
status are knowledgeable about COVID‑19. The study showed 
consistency with the study conducted in Egypt[9] found that 
COVID‑19 Knowledge was significantly lower among older, 
less educated participants, and rural residents. In addition, 
another study conducted in Tanzania[15] found that most of 
participants had good knowledge which was significantly 
associated with education level the same study also showed 
that, age‑group of 16–29 years (in different to our study), and 
education of secondary or lower were significantly associated 
with lower knowledge score. Furthermore, the study showed 
consistency with the study conducted in Sudan[13] found that 

Table 4: Variables of Knowledge, attitude and practice of participants toward coronavirus disease 2019

Knowledge variables Correct (%) Incorrect (%) Not sure (%)
COVID‑19 is an infectious disease caused by bacteria 37.3 41.2 21.5
Touching and shaking hands with an infected person does not transmit the disease 17.2 73.4 9.4
The COVID‑19 can infect some animals such as camels and bats 50.7 12.9 36.4
Signs and symptoms of the disease are the same as seasonal flu (fever, cough, sore throat, 
muscle ache) with some differences

84.4 4.2 11.4

Signs and symptoms of the disease appear immediately after the exposure to the disease 24.5 56 19.5
Elderly, diabetic and cardiovascular disease patients are at higher risk of death from the disease 82.5 4.5 13
Persons with COVID‑19 cannot transmit the infection to others when a fever is not present 14 61.9 24.1
There currently is no effective cure for COVID‑19, but early symptomatic and supportive 
treatment can help most patients recover from the disease

84.4 4.3 11.3

Children do not need to take measures to prevent the infection by the COVID‑19 virus 14.2 73.6 12.2
To prevent the infection y COVID‑19, individuals should avoid going to crowded places such 
as train stations, events, and avoid taking public transportations

92 2.3 5.7

Isolation of people who are infected with the COVID‑19 virus is effective ways to reduce the 
spread of the virus

91.7 1.7 6.6

People who have contact with someone infected with the COVID‑19 virus should be 
immediately isolated in a proper place at least for 14 days

90.7 1.1 8.2

Attitude variable (n=1000) Agree (%) Undecided (%) Disagree (%)
COVID‑19 is widespread in Sudan 62.8 20.9 16.3
Sudan public health Authorities is doing enough to control COVID‑19 outbreak 60.8 6.2 33
Sudan can win the battle against the COVID‑19 virus 41.7 11.3 47
Sudanese people strictly following the preventive measures 35.7 5.2 59.1
Complete curfew is not necessary 44.1 6.9 49
Financial obligations will be the first obstacle to curfew 90.9 3.5 5.6
Everyone who came from the outside country should be quarantined 94 3 3
Everyone who came in contact with infected person should be quarantined 93.9 3.4 2.7

Practice variables (n=1000) Always (%) Sometimes (%) Never (%)
In the last days have you: Gone to any crowded place 30.7 40.4 28.9
In the last days have you: Shacked hands with other people 47 36.2 16.8
In the last days have you: Eaten at restaurants and cafes or ordered delivery 24.3 30.9 44.8
In the last days have you: Traveled in or out of Sudan during the past 30 days 8 10.7 81.3
Nowadays, are you: Wearing a mask to cover the nose and mouth when leaving home 20.3 25.3 54.4
Nowadays, are you: Washing your hands correctly after touched any contaminated surfaces 54.1 31.6 14.3
Nowadays, are you: Covering your nose and mouth with a tissue when coughing or sneezing 
and threw the tissue in the trash after use

55.1 25.4 19.5

Nowadays, are you: Taking Vitamin C containing food or tablets 28.1 45.9 26
Nowadays, are you: Practicing exercise 24.3 31.3 44.4
Nowadays, are you: Sticking with curfew regulations 62.1 19.2 18.7
Nowadays, are you: Reporting if someone suspected to have COVID‑19 64.1 12.5 23.4
COVID‑19: Coronavirus disease 2019
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elderly and participants with no formal education were the least 
knowledgeable. The study showed consistency with the study 
conducted in Ethiopia[12] that found age above 35 years, lack 
of formal education and unemployed significantly associated 
with poor knowledge. The study found there was no difference 
in knowledge among male and female in different to studies 
that were conducted in Chine[28] and kingdom of Saudi Arabia[1] 
found that women were high knowledgeable about COVID‑19, 
hold optimistic attitudes. This might be because the most 
female participants were elderly and secondary educated.

The study also reflected another finding there was a significant 
association between source(s) of information about COVID‑19 
and participant’s knowledge People who gathered information 
from Official government websites and Social and news 
media had good knowledge compared to those gathered 
information from family, friends. This is not surprising as 
63.7 of participants pointed social and news media (Instagram, 
Facebook, WhatsApp, Television, mobile message, etc.) 
as the main source of information. Social and news media 
characterized by ease of use and rapid access to information 
in addition Rights from the WHO declaration of COVID‑19 
as pandemic, several guidelines, and COVID‑19 information 
have been uploaded online by WHO. Recently, FMOH started 
using this media including television and mobile messages as 
well as Facebook pages to educate public about COVID‑19. 
Accordingly, this led to an improve participant’s knowledge. 
This is consistent with many studies that was conducted in 
Nigeria,[4] Egypt,[9] and China[28] that found access to such 
reliable information in social media, and the internet pages 
could improve citizen knowledge about COVID‑19. Regarding 
attitude, the study showed that nearly all of participants had 
agreed the isolation of infected and suspected patients and 
those coming from outside the country. People differed in their 
belief of the disease spread, necessarily of complete curfew, 
adherence of Sudanese people to the preventive measures. 
Sixty percent agreed that Sudan public health authorities is 
doing enough to control COVID‑19 outbreak, while remain 
disagreed. Most of the participants think the state does not 
has the potential and abilities to control the epidemic. The 
majority Complain about the ability of Sudan to win the battle 
against the COVID‑19. Nearly half of participants had poor 
attitude toward COVID‑19 situation. This might be due to the 
discontent of the citizens and the volatile political situation in 
Sudan. The rapid spread of the disease, high mortality rate, 
the fear of losing dear people, state lockdown, the collapse 
of the local and global economy in addition to the collapse 
of the health system even in the great countries such as Italy, 
the United States of America all this led to a state of fear and 
terror of the disease that reflected on negative attitude. This 
finding is inconsistent with many studies that were conducted 
in Malaysia,[14] Tanzania,[15] Palestine[18] and other countries 
that found most study participants’ expressed positive attitude 
and confidence that COVID‑19 would be successfully 
controlled. Gender, age, marital status, education level, and 
knowledge score were significantly associated with a positive 

attitude (Female, aged less than 45, single and divorced, People 
with high education level and the higher the knowledge level 
of COVID‑19,) were more optimistic. Thats optimism, it 
might be because of the participation of these segments in the 
voluntary initiatives that took place, younger began to support 
the ministry and government institutions concerned to deal with 
the pandemic where thousands of young men and women from 
different disciplines volunteered, and many initiatives emerged 
such as the field awareness initiative, sanitizer manufacturing, 
and distribution initiative, rehabilitation of isolation and 
quarantine centers initiative, Call Center initiative and many 
many more. This is consistent with most of the studies in the 
literature that was conducted[11,16,17,19,21,23,25] and also to studies 
conducted in China,[28] Saudi Arabia,[1] Ghana,[29] and Sudan[13] 
that found female, younger, those with high education level 
and higher knowledge score held  positive attitude toward 
COVID‑19 situation. The study also reflected there was a 
significant association between Source(s) of information about 
COVID‑19 and participant’s attitude. People who gathered 
information from Social and news media had good attitude 
compared to official governmental website; again this due to 
the availability of huge COVID‑19 information, guidelines, 
and WHO rights. Furthermore, the news of the decline in 
the number of infections in some countries, including China 
and easing restrictions. In addition to the follow‑up of latest 
scientist’s findings of the virus nature and the attempt to find 
the vaccine the presence of such news gives reassurance. 
Concerning practice the study found that despite the economic 
conditions the Sudanese had good practicing regarding Sticking 
with curfew, travel regulations and reporting of suspected 
cases. This consistent with the study that was conducted in 
Cameroon that found population had well practicing regarding 
calling the emergency number and reporting of suspected 
case of COVID‑19 at home. Sudanese also practicing well 
regarding washing hands correctly after touched contaminated 
surfaces, more than half Covering nose and mouth with a 
tissue when coughing or sneezing; this reflected Sudanese 
awareness and adherence to FMOH directions. The study 
showed consistency with many studies that was conducted in 
Bangladesh,[10] Nigeria,[4] Turkey, and Philippine[30] that found 
almost participants had good practicing regarding washing 
and improved personal hygiene. Avoided crowded place and 
Shacked hands, wore a mask, taking vitamin C tablets or food 
enriched with it, were less practiced; this could be primarily 
attributed to strong Sudanese social relationships and traditions 
of shaking hands which hard to give up, the economic state 
of Sudan, unavailability of facemasks and the Exaggerate 
in their prices which increased by 5–10 folds particularly 
during the outbreak time and inability of the government to 
provide enough protective medical tools to their residents. 
This finding is inconsistent with studies that were conducted 
in kingdom of Saudi Arabia,[1] Cameroon,[24] Nigeria,[4] 
Turkey,[16] and Pakistan[20] where most residents adopted good 
and safe practices. As a result of the availability of tools and 
strict laws. The study showed that gender, age, education 
level, and knowledge score were significantly associated 



Khojaley, et al.: KAP toward COVID-19 among Sudanese 

Matrix Science Medica ¦ Volume 6 ¦ Issue 1 ¦ January-March 202212

with good practicing. Male had good practice compared to 
females this attributed to they were afraid to transmit the 
disease to their families. In contrast to the poor Elderly’s 
knowledge and attitude, they were most adhere to preventive 
measures this might be because they were more vulnerable 
to disease and its complication. Furthermore, younger had a 
misconception that they are at lower risk. Governmental and 
Private Employees were more adhere to preventive measures 
compared to Unemployed and retired this may be institution 
adherence, adherence to the guidelines of the Ministry of 
Health, by maintain spacing, and wear a mask while in the 
workplace. This was consistence with many studies that were 
conducted in China,[28] Saudi Arabia,[1] Syria,[31] Cameroon,[24] 
and Pakistan[20] that found female, younger, unemployment 
low education and low knowledge level of COVID‑19 were 
associated with bad practice.

There was most important finding reflected by this study 
which was a significant association between lace of current 
residence and knowledge, attitude, and practice. As this study 
was conducted in Khartoum state with its seven localities, 
it is difficult to divide it into rural and urban, but we can 
consider it according to the distance or proximity of the 
center. The study found that residence of Jabal Awleia had 
better knowledge and attitude than residence of three large 
cities Khartoum, Khartoum Bahri, and Omdurman. This is not 
shocking because the people of rural areas are highly educated, 
and their workplaces in central Khartoum, so they can get 
the news easily. As what was expected practice was better in 
Khartoum followed by Jabal Awleia, Khartoum Bahri, and 
Omdurman. Sharg Alnile, Ombadda, and Kararri suffered from 
poor knowledge and practice. The study showed consistency 
with the many studies were conducted in Egypt,[9] China,[28] 
United Arab Emirates,[22] Saudi Arabia,[1] Bangladesh,[10] 
and Nigeria[4] found that urban residence type significantly 
associated with higher knowledge score. Finally, this study 
provides evidence on the positive and significant correlations 
between knowledge attitudes, Knowledge practice, among the 
respondents  (Pearson correlation coefficient approximately 
0.3); this mean that a better knowledge associate with better 
attitudes and practice. Hence, a good knowledge is important 
for a better practice toward COVID‑19.

Strength and limitations
The strength of this study lies on its large sample recruited 
during a critical period, the initial stage of the COVID‑19 
outbreak.

The limitations are the refusal of participants to complete the 
questionnaire, the selection of participants from each locality 
was not based on a real statistics of the population in each 
local, and sampling method by convenience.

Conclusions

Findings of this study suggest that the Sudanese had a good 
level of knowledge and good practices compared to other 
nearby countries despite their economic state and lack of 

possibilities. The stressor experienced by the Sudanese citizens 
had huge effect on their negative attitude. Finally, the study 
provides evidence on the positive and significant correlations 
between knowledge‑attitudes, knowledge‑practice that mean 
a better knowledge associate with better attitudes and practice. 
Hence a good knowledge was important for a better practice 
toward COVID‑19.

Recommendations
Because good practices depend on good knowledge, it 
recommend to increase the level of knowledge about the 
disease, ways of transmission, and prevention, especially 
for women, elderly retired, unemployed and those with 
low education level, rural resident using all the means of 
communication available  (television and radio, awareness 
seminars, posters for guidance and alert in mosques and the 
houses of worship) by clear, easy, and simple language suitable 
for the elderly and uneducated.

It also recommend for decision‑makers in the country to 
provide medical preventive equipment tools and sanitizers for 
free or adjust and control their prices to maintain the health 
and safety of all Sudanese citizen.

It also recommends decision‑makers and higher authorities 
that curfew must be imposed and the guidelines of the WHO 
are adhered to, and those who are compromised should be held 
accountable in the event of a second wave of COVID‑19 or 
any other global epidemic.

It also recommend effective intervention with more research 
efforts.
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