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Knowledge, Attitude, and Practice towards COVID-19; 
A Community Survey in North-Borneo (Sabah), Malaysia
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Aims The COVID-19 pandemic has severely impacted the global economy as well as the 
healthcare delivery systems. Without effective treatment and vaccines in the earlier phase of 
the pandemic, the public needs to engage in precautionary behaviors and disease surveillance 
and response at the policy level. This study aimed to describe the knowledge, attitude, and 
practice toward COVID-19 among the residents in Sabah, Malaysia. 
Instruments & Methods An online cross-sectional study was conducted using convenience 
sampling from March to April 2020. The chi-square test and multiple logistic regression were 
used to examine the association factors of knowledge, attitude, and practice towards the 
COVID-19 pandemic.
Findings A total of 536 participants completed the questionnaire. The mean knowledge score
was 10.1±1.2, and 84.2% had a correct rate of knowledge. The attitude towards the final 
success in controlling COVID-19 was significantly different in age groups, marital status, and 
occupation types (p<0.05). Those with higher knowledge scores were more likely to agree with 
the confidence of the final success in controlling COVID-19. 94.4% were confident that Malaysia 
will win the battle against the COVID-19 pandemic. People in government sectors were 6.19 
times more likely to wear masks than unemployed respondents.
Conclusion The level of knowledge of the residents in Sabah, Malaysia, about COVID-19 is quite 
satisfactory. Meanwhile, attitudes and practices towards COVID-19 differ according to the socio-
demography of the population in Sabah.
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Correlation of Nurses’ Social Responsibility
with the Missed Nursing Care

[1] FMEA: a model for ... [2] The study of level ... [3] Conceptual framework ... [4] Missed nursing
... [5] Fundamentals of nursing ... [6] Perceptions of ... [7] After hours ... [8] Unfinished nursing ...
[9] Linking physician ... [10] The association of team-specific ... [11] Leaving medicine ... [12]
Rationing of ... [13] A COVID-19 call center for healthcare providers: dealing with ... [14] Post-
operative ... [15] Missed nursing ... [16] Nurses’ personal and  ... [17] The exploration ... [18]
Professional values ... [19] Evaluating of compliance ... [20] Applying professional ... [21]
Expressive arts group ... [22] Study the responsibility ... [23] Concept analysis ... [24] A survey
on the relationship ... [25] Nursing students’ perceptions ... [26] Defining professional ... [27]
Error, blame, and ... [28] A three-dimensional ... [29] Effect of corporate social ... [30]
Development and ... [31] Nursing skill ... [32] Missed nursing ... [33] The impact of ... [34] Ethical
climate and ... [35] Missed nursing ... [36] Evaluation of physically ... [37] Predicting adverse ...
[38] Measuring patients’ satisfaction ... [39] Evaluation time nurses ... [40] Nursing tasks left ...
[41] The association ... [42] Hospital variation ... [43] Nursing skill mix ... [44] Nurses’status
social ... [45] The relationship of cultural ... [46] Student’s ... [47] Disentangling quality ... [48]
What are incident ...

Aims Missed care affects the quality of care and endangers patient safety. The purpose of the
present study is to assess the missed nursing care and its relationship with nursing social
responsibility.
Instrument & Methods In this descriptive-correlational study, 342 nurses practicing in
hospitals affiliated to Khoy University of Medical Sciences were studied as a sample. Data
collection tools included a demographic profile, missed nursing care questionnaire, and
Carroll’s social responsibility questionnaire. The results were analyzed using SPSS 20 software
and statistical tests.
Findings The blood glucose control (1.74±0.96) and intravenous line care (1.90±0.85) were
the lowest neglected nursing cares, and emotional support of patients and companions
(3.12±1.28) and hand washing (3.80±1.27) were the highest neglected nursing care. Missed
nursing care had a reverse and significant correlation with social responsibility (r=-0.56). Also,
the variables of social responsibility (β=-0.401; p=0.0001), workload (β=7.365; p=0.0001), and
exotic expectations (β=4.064; p=0.003) were good predictors for missed nursing care.
Conclusion Nursing care is neglected among nurses; these errors have an inverse relationship with
the social responsibility of nurses. First, the supervision system of supervisors is more effective than
that of nurses. Secondly, nursing managers have special ethical standards in the selection of staff.

A B S T R A C TA R T I C L E    I N F O

Article Type
Descriptive Study

Authors
Purabdollah M.1 MSc, 
Mokhtari M.1 PhD, 
Moghadam Tabrizi F.2 PhD, 
Khorami Markani A.*1 PhD, 
Emami S.1 MSc

 Keywords Nurses; Nursing Care; Patient Safety; Social Responsibility; Iran

*Correspondence
Address: Education Vice Chancellor,
Valiasr Boulevard, Khoy, West Azer-
baijan. Postal Code: 5816753464
Phone: +98 (914) 1640885
Fax: +98 (44) 36257668
khorami.abdolah@gmail.com

1Department of Nursing, Faculty of
Nursing, Khoy University of Medical
Sciences, Khoy, Iran
2Department of Midwifery, Faculty
of Nursing and Midwifery, Urmia
University of Medical Sciences, Ur-
mia, Iran

Article History
Received: July 14, 2022 
Accepted: October 14, 2022 
ePublished: December 9, 2022

How to cite this article
Purabdollah M, Mokhtari M, Mo-
ghadam Tabrizi F, Khorami Mar-
kani A, Emami S. Correlation of
Nurses’ Social Responsibility with
the Missed Nursing Care. Health
Education and Health Promotion.
2022;10(4):763-769.

ISSN: 2345-2897; Health Education and Health Promotion. 2022;10(4):747-752.

C I T A T I O N    L I N K S

Copyright© 2022, the Authors | Publishing Rights, ASPI. This open-access article is published under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License which permits Share (copy and redistribute the material in any medium or format)
and Adapt (remix, transform, and build upon the material) under the Attribution-NonCommercial terms.

Effect of Combined Therapy Manipulation
on Upper Extremity Injury

[1] WHO-definition of health must be enforced ... [2] The techniques of manual ... [3] Upper limb
injuries in major ... [4] Talent identification predicting ... [5] Effectiveness of sports massage for
... [6] Effects of massage as a combination ... [7] Historical background and medical ... [8] Effect
of deep friction massage with ... [9] The aquares model: Does it have impact ... [10] Physiological
responses induced ... [11] Visual analogue scale, numeric ... [12] Reliability of the visual analog
scale ... [13] A case report of a patient with upper extremity ... [14] Neuromuscular function
after exercise ... [15] The effect of responsibility-based ... [16] Curcumin alters iron regulation ...
[17] Work-related musculoskeletal ... [18] The importance of ... [19] Exercise-induced muscle
damage ... [20] Compression garments and ... [21] Texbook of medical ... [22] Application of
traditional Chinese ... [23] Study on the effect of professional ... [24] The mechanisms of massage
... [25] Continuous moderate-intensity ... [26] A meta-analysis of massage therapy ... [27] Effect
of sport massage on ... [28] Physical literacy in the culture ... [29] Massage therapy plus topical
analgesic ... [30] Determining the benefits of ... [31] The effect of deep friction ...

Aims In sports activities, the structure of the upper body plays a very important role and is
often the target of various kinds of injuries that harm the body. This study aimed to determine
the effect of combined therapy manipulation on upper extremity injuries.
Materials & Methods This experimental study with a randomized pre-test and post-test
design was conducted on 60 people who experienced upper extremity injuries from February
14 to March 14, 2022. Subjects were divided into four groups, including three treatment groups
(sports massage manipulation, trigger point manipulation, and chiropractic manipulation) and
one control group. The treatment was carried out at the Gauging Massage Medical Manual
Therapy practice in Yogyakarta. The degree of strain was measured using a Visual Analogue
Scale . Multivariate Analysis of Variance was used to determine the effect of giving combined
therapy manipulation on pain intensity in all groups of research subjects.
Findings The administration of the combined therapy manipulation significantly reduced the
intensity of strain-induced pain in all treatment groups of sports massage, trigger point, and
chiropractic compared to the control group (p=0.001).
Conclusion All combined massage manipulation groups, including sports massage, trigger point,
and chiropractic can reduce pain intensity 15 minutes after treatment, and there is no significant
difference between these three groups in reducing pain intensity.
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Introduction 
Since December 2019, Malaysia, like other countries, 
has been facing the pandemic of novel Coronavirus 
Disease (COVID-19) caused by Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). 
In January 2020, the World Health Organization 
(WHO) declared the outbreak of COVID-19 as a public 
health emergency and urged countries to take urgent 
measures against the spread of the virus [1]. As of 
December 2020, there were more than 300 million 
confirmed cases of COVID-19 worldwide, with more 
than 5 million deaths [2]. In Malaysia, there were more 
that 2 million positive cases, with approximately 200 
thousand positive cases in North-Borneo Malaysia, 
Sabah. To date, there were a total of 434 clusters in 
Sabah [3].  
Malaysia recorded its first case of COVID-19 on 25 
January 2020, involving three tourists from China 
who had traveled to Malaysia from Singapore via 
Johor. The first wave started when the number of 
cases increased to 22 on 16 February 2020, followed 
by the second wave that began on 27 February [4]. Day 
by day, the number of people infected with this virus 
increases, and more than 100 people die. The 
situation prompted the Malaysian government to 
implement a two-week Movement Control Order 
(MCO) from 18 March to 31 March 2020, where the 
MCO was enforced under the Prevention and Control 
of Infectious Diseases Act 1988 and the Police Act 
1967. This drastic immediate action was taken to 
stop the spread of COVID-19, and everyone in 
Malaysia must follow this order [5].  
The MCO was later extended into several different 
phases, including a recovery phase from June until 
the end of 2020. At that time, responding to the 
pandemic was a challenge especially with no effective 
vaccine or treatments yet to be clinically proven. To 
combat the virus, the public must have a good 
knowledge and attitude to practice (KAP) and good 
behavior during this pandemic. Since the earlier 
cases reported in Sabah, all direct flights from 
mainland China have been stopped. Further travel 
restrictions towards the three most affected 
countries, namely Iran, Italy, and South Korea, were 
imposed by the government by March 2020. In line 
with the MCO, non-Sabahan wares were banned from 
entering the state as additional efforts to counter the 
increased number of positive cases [6, 7]. China has 
shown that quarantine, social distancing, and 
isolation of infected populations can contain the 
pandemic [8]. With the lack of clinical measures, it was 
important for the general public to participate in 
preventive behaviors and disease surveillance and 
response at the policy level. Educating, engaging, and 
mobilizing the public to become active participants 
may assist in public health emergency preparedness. 
Therefore, the overall vulnerability of the population 
decreased [9]. Following this, a vast amount of public 
health messages has been distributed on many 

platforms to disseminate information on preventive 
measures that can be taken by the public to prevent 
the spread of COVID-19. Effective management of 
pandemics requires understanding the factors 
affecting population behavior. This study aimed to 
describe the knowledge, attitude, and practice 
towards COVID-19 among the residents in Sabah, 
Malaysia, during the movement control period.  
 

Instruments and Methods 
Study design and data collection 
This cross-sectional study was conducted from 
March to April 2020 during the first MCO using the 
convenience sampling method. Due to the 
movement restriction, this survey was conducted 
online via Google Sheets, similar to the online 
method used by De Man in 2019 [10]. The 
questionnaires were distributed to the public using 
personal network resources available from the 
researchers and assisted by students from the 
Social Work Program, University Malaysia Sabah 
(UMS). Study information, along with the 
questionnaire’s link, was disseminated through 
various platforms of social media, including 
WhatsApp, Facebook, and Twitter. Information 
about the survey and researchers’ details included 
at the beginning of the page. Participants 18 years 
and older were allowed to voluntarily complete the 
questionnaire after agreeing to the consent form. 
All data were kept private and confidential. All 
personal identifiers were removed before the 
analysis. 
Study instrument  
The questionnaire in this study was adopted by an 
online study on the knowledge, attitudes, and 
practices towards COVID-19 during the outbreak 
in Wuhan, China [11]. This questionnaire 
undergones a direct translation process (English-
Malay) by a translator from the Health Education 
Division, Ministry of Health Malaysia (MOH) and 
was pretested prior to data collection. The 
questionnaire consisted of four parts: 1) 
Demographics variables, 2) 12 questions on 
knowledge of COVID-19, including clinical 
presentations (K1-K4), transmission routes (K5-
K7), and prevention and controls (K8-K12), 3) Two 
questions on attitudes towards COVID-19 (A1-A2), 
and 4) Two questions on practice towards COVID-
19 (P1-P2). All questions were provided with 
“true”, ‘false”, and “not sure” as the answers. All 
right answers were scored with “1”, and the wrong 
and uncertain answers were scored with “0”. The 
total score for knowledge was 12, and those with 
higher score were considered as higher knowledge 
about COVID-19.  
Statistical analysis 
Statistical analysis was conducted using SPSS 26 
software. All results of quantitative variables were 
reported either with mean and standard deviation 
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(SD) or frequency. Pearson chi-square analysis and 
multiple logistic regression analysis were 
performed to identify factors associated with 
knowledge, attitude, and practice among the 
respondents in Sabah. Model fitness was checked by 
using Hosmer-Lemeshow Goodness-of-Fit test. 
Adjusted odds ratio was used to determine the 
strength association between the dependent and 
independent variables. 
 

Findings 
A total of 536 participants from Sabah completed the 
questionnaire online. Table 1 details the 
demographic characteristics of the respondents and 
the knowledge score of COVID-19. 
 
Table 1) Demographic characteristics of the respondents in Sabah 
and knowledge score of COVID-19 (n=536) 

Characteristics No. (%) 
Knowledge 
score 
(mean±SD) 

t/F P-value 

Sex 

Male 155 (28.9) 10.2±1.2 
0.34 0.734 

Female 361 (71.1) 10.1±1.2 

Age, y 

18-29 349 (65.1) 10.0±1.2 

7.75 <0.001 
30-39 84 (15.7) 10.4±0.9 

40-49 58 (10.8) 10.5±1.0 

≥50 45 (8.4) 10.4±1.0 

Marital status 

Single/Divorced 352 (65.7) 10.0±1.2 
-3.76 <0.001 

Married 184 (34.3) 10.4±1.1 

Education level 

No formal 
education 2 (0.4) 8.5±3.5 

1.45 0.228 Primary  3 (0.6) 9.7±0.6 

Secondary 56 (10.4) 10.1±1.2 

Tertiary 475 (88.6) 10.1±1.2 

Occupation type 

Student 234 (43.7) 10.0±1.2 

8.15 <0.001 

Private/Self 
employed 

84 (15.7) 10.1±1.1 

Government 178(33.2) 10.4±1.1 

Unemployed 40 (7.5) 9.7±1.3 

 
Of the 12 questions on the knowledge of COVID-
19, the mean score was 10.1±1.2 (ranged 0–12), 
suggesting an overall 84.2% (10.1/12 × 100) 
correct rate on this knowledge test. Knowledge 
scores were significantly different in terms of age 
group, marital status, and occupation type. The 
high prevalence of misunderstanding was 
discovered in a knowledge item where 75.6 
(n=405) believed that infection of COVID-19 is 
caused by eating or having contact with wild 
animals. In general, the respondents were well 
aware of the prevention and control of the COVID-
19 virus (Table 2).  
A total of 58.4% (n=313) of respondents agreed 
that COVID-19 will finally be successfully 
controlled. While 41.6% (n=223) disagreed. The 

attitude towards the final success in controlling 
COVID-19 was significantly different in age 
groups, marital status, and occupation types 
(p<0.05). In addition, respondents reporting 
disagreement had significantly lower knowledge 
scores than those reporting agreement (p<0.05; 
Table 3). 

 
Table 2) Frequency of correct answers to knowledge items 

No. Knowledge items n % 

K1. 
The main clinical symptoms of COVID-19 are 

fever, fatigue, dry cough, and myalgia. 
475 88.6 

K2. 

Unlike the common cold, stuffy nose, runny 

nose, and sneezing are less common in a 

person infected with the COVID-19 virus. 

370 69.0 

K3. 

There is currently no effective cure for 

COVID-19, but early symptomatic and 

supportive treatment can help most patients 

recover from infection. 

506 94.4 

K4. 

Not all people with COVID-19 will develop 

into severe cases. Only the elderly and those 

with chronic diseases are more likely to be 

severe cases. 

402 75.0 

K5. 
Eating or contact with wild animals would 

result in the infection of the COVID-19 virus. 
131 24.4 

K6. 
A person with COVID-19 cannot transmit the 

virus to others if there is no fever. 
453 84.5 

K7. 
The COVID-19 virus spreads via respiratory 

droplets of infected individuals. 
486 90.7 

K8. 
Residents can wear a general medical mask 

to prevent infection with the COVID-19 virus. 
482 89.9 

K9. 

Children and young adults don't need to take 

measures to prevent infection with the 

COVID-19 virus. 

521 97.2 

K10. 

To prevent the infection of COVID-19, 

individuals should avoid going to crowded 

places such as train stations and avoid taking 

public transportation. 

533 99.4 

K11. 

Isolation and treatment of people infected 

with COVID-19 are effective ways to reduce 

the spread of the virus. 

532 99.3 

K12. 

People who have contact with someone 

infected with the COVID-19 virus should be 

immediately isolated in a proper place. In 

general, the observation period is 14 days. 

534 99.6 

 

Multiple logistic regression showed that 
respondents with higher COVID-19 knowledge 
scores [aOR: 1.35; 95% CI: (1.15, 1.59)] were 
significantly associated with confidence towards 
the final success in controlling COVID-19. A large 
percentage of respondents, 94.4% (n=506), was 
confident that Malaysia will win the battle against 
the COVID-19 pandemic (Table 4). 
The majority of the respondents, 98.1% (n=526), 
had not visited any crowded places, and a total of 
82.8% (n=444) had worn a mask whenever they 
went out in recent days. The rates of wearing mask 
practice were significantly different in age groups, 
marital status, and occupation type (Table 5). 
Multiple logistic regression analysis showed that 
67% of married people are less likely to wear 
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masks outside. Meanwhile, those who are working 
in the government sector were 6.19 times more 

likely to be wearing masks outside [aOR: 6.19; 95% 
(CI): (2.16, 17.76); Table 6]. 
 

Table 3) Attitude towards COVID-19 by demographic using Pearson Chi-square analysis 

Characteristics 
A1- Final success in controlling COVID-19 A2- Confidence of winning 

Disagree, n (%) Agree, n (%) X2/t p No, n (%) Yes, n (%) X2/t p 

Sex 

Male 63 (40.6) 92 (59.4) 
0.83 0.774 

8 (5.2) 147 (94.8) 
0.08 0.780 

Female 160 (42.0) 221 (58.0) 22 (5.8) 359 (94.2) 

Age, years 

18-29 165 (47.3) 184 (52.7) 

14.31 0.003 

20 (5.7) 329 (94.3) 

3.31b 0.320 
30-39 29 (34.5) 55 (65.5) 3 (3.6) 81 (96.4) 

40-49 15 (25.9) 43 (74.1) 2 (3.4) 56 (96.9) 

≥50 14 (31.1) 31 (68.9) 5 (11.1) 40 (88.9) 

Marital status 

Single/ 

Divorced 
166 (47.2) 186 (52.8) 

13.02 <0.001 
20 (5.7) 332 (94.3) 

0.01 0.906 

Married 57 (31.0) 127 (69.0) 10 (5.4) 174 (94.6) 

Education level 

No formal 

education 
1 (50.0) 1 (50.0) 

6.26b 0.56 

0 (0.0) 2 (100.0) 

2.43b 0.514 Primary  1 (33.3) 2 (66.7) 0 (0.0) 3 (100.0) 

Secondary 15 (26.8) 41 (73.2) 1 (1.8) 55 (98.2) 

Tertiary 206 (43.4) 269 (56.6) 29 (6.1) 446 (93.9) 

Occupation type 

Student 118 (50.4) 116 (49.6) 

17.93 <0.001 

18 (7.7) 216 (92.3) 

4.47b 0.201 

Private/ self 

employed  
29 (34.5) 55 (65.5) 3 (3.6) 81 (96.4) 

Government 56 (31.5) 122 (68.5) 9 (5.1) 169 (94.9) 

Unemployed 20 (50.0) 20 (50.0) 0 (0.0) 40 (100.0) 

Knowledge 

score,  

n (mean±SD) 

223 (9.9±1.2) 
313 

(10.3±1.1) 
-4.58 <0.001 30 (9.8±1.3) 506 (10.1±1.2) -1.39 0.165 

bFisher’s exact 

 
Table 4) Results of multiple logistic regression analysis on factors associated with attitude towards COVID-19 

Variable 

Crude OR Adjusted OR (95% CI) P-value A1: Final success in controlling 

COVID-19 

Age, years      

18-290, 30-391 1.70 0.88 (0.42, 1.83) 0.735 

18-290, 40-491 2.57 1.28 (0.54, 3.06) 0.569 

18-290, 50+1 1.99 0.94 (0.38, 2.35) 0.897 

Marital status     

Single/divorced0, Married1 1.99 1.25 (0.66, 2.35) 0.500 

Occupation type     

Unemployed0, Student1 0.98 1.08 (0.53, 2.22) 0.830 

Unemployed0, Private sector1 1.90 1.68 (0.76, 3.74) 0.200 

Unemployed0, Government sector1 2.18 1.68 (0.77, 3.68) 0.192 

Knowledge score 1.41 1.35 (1.15, 1.59) <0.001 

R2=0.85; Hosmer-Lemeshow test >0.05 
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Table 5) Practice towards COVID-19 by demographic using Chi-square analysis 

Characteristics 
P1- Going to crowded places P2- Wearing a mask 
No, n (%) Yes, n (%) X2/t p No, n (%) Yes, n (%) X2/t p 

Sex 
Male 150 (96.8) 5 (3.2) 

1.28a 0.258 
29 (18.7) 126 (81.3) 

0.37 0.545 
Female 376 (98.7) 5 (1.3) 63 (16.5) 318 (83.5) 
Age, years 
18-29 343 (98.3) 6 (1.7) 

2.37b 0.407 

76 (21.8) 273 (78.2) 

15.29 0.002 
30-39 81 (96.4) 3 (3.6) 6 (7.1) 78 (92.9) 

40-49 58 (100.0) 0 (0.0) 5 (8.6) 53 (91.4) 
≥50 44 (97.8) 1 (2.2) 5 (11.1) 40 (88.9) 
Marital status 
Single/divorced 345 (98.0) 7 (2.0) 

0.00a 1.00 
70 (19.9) 282 (80.1) 

5.34 0.022 
Married 181 (98.4) 3 (1.6) 22 (12.0) 162 (88.0) 

Education level 

No formal 
education 

2 (100.0) 0 (0.0) 

3.23b 0.645 

0 (0.0) 2 (100.0) 

4.21b 0.190 Primary  3 (100.0) 0 (0.0) 1 (33.3) 2 (66.7) 
Secondary 56 (100.0) 0 (0.0) 5 (8.9) 51 (91.1) 
Tertiary 465 (97.9) 10 (2.1) 86 (18.1) 389 (81.9) 
Occupation type 

Student 232 (99.1) 2 (0.9) 

3.07b 0.342 

57 (24.4) 177 (75.6) 

25.61 <0.001 
Private/self 
employed  

82 (97.6) 2 (2.4) 12 (14.3) 72 (85.7) 

Government 173 (97.2) 5 (2.8) 12 (6.7) 166 (93.3) 
Unemployed 39 (97.5) 1 (2.5) 92 (17.2) 444 (82.8) 
Knowledge score,  
n (mean±SD) 

526 
(10.1±1.2) 

10 (9.9±1.3) 0.60 0.546 92 (10.0±1.1) 444 (10.2±1.2) -1.39 0.166 

aYates correction; bFisher’s exact 
Table 6) Results of multiple logistic regression analysis on factors associated with practice towards COVID-19 
Variable 

Crude OR Adjusted OR (95% CI) P-value 
A1: P2: Wearing a mask outside 
Age, years      
18-290, 30-391 3.62 2.89 (0.89, 9.35) 0.077 
18-290, 40-491 2.95 2.14 (0.59, 7.80) 0.250 
18-290, 50+1 2.23 1.61 (0.43, 6.11) 0.479 
Marital status     
Single/divorced0, Married1 1.83 0.33 (0.13, 0.86) 0.023 
Occupation type     
Unemployed0, Student1 1.18 1.18 (0.52, 2.68) 0.690 
Unemployed0, Private sector1 2.28 2.31 (0.88, 6.06) 0.090 
Unemployed0, Government sector1 5.25 6.19 (2.16, 17.76) 0.001 
Knowledge score 1.14 1.04 (0.85, 1.27) 0.714 
R2=0.10; Hosmer-Lemeshow test >0.05 

 

Discussion 
Our findings indicate that the respondents in North 
Borneo Malaysia, Sabah have adequate knowledge 
about the clinical presentations of the COVID-19 
virus as well as the prevention and control of the 
virus. The result showed a similar correct rate for 
knowledge score at 84.2% with the previous study 
conducted in multiple regions in Malaysia [12]. The 
high knowledge score in this study may be due to the 
characteristics of the respondents, who were mostly 
highly educated. However, there were some 
misconceptions in our study and another study in 
which 75.6% of respondents believed that COVID-19 
infection occurs through eating or contact with wild 
animals [13]. Although education level does not show 
a significant association with knowledge about the 
COVID-19 virus, several other studies conducted in 
China [11], the United Arab Emirates [14], Nepal [15], 
Indonesia [16], and a recent study in Malaysia [13] 
suggested that higher education level was associated 
with higher COVID-19 knowledge. We suggest that 
the educational awareness program for COVID-19 

  
should focus on communities with lower education 
levels. The transition from pandemic to endemic 
status will take some time, and educating the public 
about the effects of COVID-19 as well as, harm 
reduction must be ongoing. It is recommended to 
emphasize educating the communities with lower 
education levels in North Borneo, such as those 
unable to use modern technology and those living in 
rural areas with limited network access. Educational 
programs should be more informative, interesting, 
and interactive to meet the level of understanding of 
the communities. Introducing social workers and 
health education officers as a facilitator in promoting 
education about COVID-19 to such communities 
would be beneficial as they are experts in behavior 
modification with cultural competencies. In addition, 
having COVID-19 survivors as part of the education 
program could improve the reachability of the 
programs, especially among the indigenous 
community in North Borneo. 
Our study found that age, marital status, and 
occupation type are significantly associated with a 
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higher average knowledge score on COVID-19. The 
results showed that both males and females have 
similar knowledge scores on COVID-19. Another 
study conducted in Indonesia also showed a similar 
finding that there was a significant difference in 
average knowledge score between age groups, 
marital status, education levels, and occupation types 
[16]. In the present study, the respondents aged 40 to 
49 obtained the highest knowledge score compared 
to other age groups. The high rate of knowledge 
scores among the older generation groups in this 
study might be associated with the concerns that 
COVID-19 has a huge impact on the health of older 
people, especially those with comorbidities [17]. This 
suggests that older age groups are likely to have more 
health care concerns due to a higher risk of 
complications. However, other studies in Nepal and 
Bangladesh have shown that younger generations are 
more knowledgeable about COVID-19 compared to 
older generations [15, 18]. Therefore, any educational 
program related to COVID-19 should be focused on 
all age groups. More measures should also be done to 
address such misconceptions and misinformation 
with correct health information. 
Based on the analysis, married people had a higher 
average knowledge score about COVID-19 compared 
to single/divorced people. Similar findings have been 
shown by other studies in China and North Sulawesi, 
Indonesia [19, 20]. Married respondents may want to 
know more about COVID-19 so they can protect their 
children and family members and make informed 
decisions. Moreover, the concept of individualism of 
the respondents could result in lower knowledge 
scores among the single respondents. A recent study 
showed that the more individualistic the participants, 
the higher the chance of non-compliance with 
epidemic prevention measures [21]. We suggest 
authorities foster and promote a collective mindset 
among single people regarding COVID-19 in creating 
safe environments, especially during the outbreak of 
COVID-19. 
People who worked in the public sector showed a 
higher knowledge score about COVID-19. Recent 
studies that were also done in Malaysia and Ethiopia 
found that respondents that work in the public sector 
have high knowledge scores compared with 
unemployed respondents [13, 22]. Higher average 
knowledge scores among those who worked in the 
government sector may be attributed to the fact that 
government’s promotion towards strict Standard 
Operating Procedures (SOP) in the working place, 
especially during the MCO. It is also important to note 
that many efforts have been made by governments at 
all levels, such as public awareness campaigns on 
several media platforms conducted by the Ministry of 
Health. Results showed that unemployed 
respondents have the lowest knowledge score about 
COVID-19. A recent data collection showed that the 
majority of those suffering from their jobs in Sabah 
are people in low-income groups, and the 

unemployment that happens in Sabah is more severe 
rather than in other states in Malaysia [23]. It indicates 
that unemployed respondents know less about 
COVID-19 and focus on making financial stability. The 
COVID-19 pandemic has affected working hours, 
causing many people to lose their jobs, reduce total 
household income, and struggle to find new sources 
of income.  
In this study, respondents who disagreed with the 
success of controlling the COVID-19 virus had 
significantly lower knowledge scores than those who 
agreed. A stream of similar studies in various 
countries among the general population on 
knowledge, attitudes, and practices related to COVID-
19 depicted a higher knowledge score among those 
who reported a favorable attitude toward final 
success in controlling COVID-19 [24-27]. This study 
provides further empirical evidence of the prediction 
of higher knowledge scores, which is probably 
related to the feasible data collection method during 
the outbreak through an online survey where most of 
the online respondents are from the younger group 
with higher education who are students. 
A survey during the same period of the present study 
[12] similarly reported a high score of knowledge and 
positive attitude towards successful outbreak 
control. Generally, the favorable attitude and high 
knowledge score towards COVID-19 [18, 26, 28-30] can 
probably be reflected by the ease of access to various 
sources of information as well as active and 
potentially skilled information seeking during the 
outbreak among the population of this study. 
Multiple logistic regression showed that as the 
knowledge score about COVID-19 increased, it was 
1.35 more likely to have a positive attitude toward 
the eventual success in controlling the epidemic. 
According to a study on the relationship between 
COVID-19 information sources and attitudes in 
battling the pandemic, the Ministry of Health (MOH) 
was the most preferred source of information among 
respondents during the MCO in Malaysia [25]. The 
information by MOH Malaysia was instantaneously 
updated online through the official website and social 
media. Those who referred most to the official 
information were more likely to be confident that 
Malaysia could win the battle against COVID-19, 
which could be the reason this study witnessed 
similar high confidence in winning the COVID-19 
battle. The optimism and confidence could also be 
related to strict SOP during the MCO along with the 
"flatten the curve" notion widely relayed during the 
initial phase of the outbreak. There was a strong hint 
of confidence in the Government of Malaysia when it 
comes to consistent SOP implementation and 
responses to contain COVID-19 [10]. 
Practice 
In terms of information-seeking behavior, an obvious 
global increase in searching for COVID-19 information 
was also observed in Malaysia and was highly related 
to learning about recommended precautionary 
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measures, with a clear increase in searches since 
the announcement of the first MCO, which was 
phasing through this survey period. Google Trend 
analysis showed that the searches were on the 
mask, hand sanitizer, and COVID-19 [31]. This could 
explain why the majority of respondents reported 
good compliance with COVID-19 preventive 
practices, where 98.1% (n=526) claimed not to 
have visited crowded places, which could be due to 
the recent implementation of the MCO. A total of 
82.8% (444 people) wore masks whenever they 
went out in recent days. A study on new norm 
practice also reported high compliance with 
avoiding public gatherings, social distancing, hand 
hygiene, and mask-wearing. Fear of losing the job, 
income, and social life may also be a motivation for 
compliance [32]. The rate of wearing mask practice 
was significantly different in age groups, marital 
status, and occupation type. Based on the analysis, 
people who worked in the government sector were 
6.19 times more likely to wear a mask outside than 
unemployed respondents. People in government 
sectors predicted high compliance in wearing 
masks, as they are usually the first adopters of any 
government measures [32]. 
According to the results of this study, health 
education programs and activities to improve the 
literacy of the people of Sabah state regarding 
COVID-19 should be done based on specific groups 
with more aggressiveness and creativity so that the 
information provided is acceptable by all levels of 
society in the state of Sabah. 
There were three limitations of this study: First, 
this study was only conducted online and widely 
disseminated when the new COVID-19 pandemic 
hit Malaysia. Therefore this study cannot be 
conducted using a systematic sample population. 
Secondly, since this study was conducted using a 
cross-sectional study method, the results of this 
study cannot be generalized to the population in 
the state of Sabah. 
Thirdly, this study was self-administered. 
Therefore, the researcher cannot control all the 
answers filled in by the respondents in this study. 
It is recommended to conduct qualitative studies at 
different levels of society and stakeholders to 
improve the quality of health education services in 
this country in the future. 
 

Conclusion  
The level of knowledge of the residents in Sabah, 
Malaysia, about COVID-19 is quite satisfactory. 
Meanwhile, attitudes and practices towards 
COVID-19 differ according to the socio-
demography of the population in Sabah. 
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