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Background: Coronavirus has spread to almost every country since its emergence in Wuhan, China and countries have been adopted an array of measures to control the rapid spread of the epidemic. Here, we aimed to assess the person's knowledge, attitude and practices (KAP) toward the COVID-19 epidemic in Southeast and South Asia applying the mixed study design (cross-sectional and systematic review).

Methods: In the cross-sectional study, 743 respondents' socio-demographic and KAP-related information was collected through an online population-based survey from the Malaysian population. In the systematic review, the database PubMed, Web of Science and Google Scholar search engine were searched and related published articles from South and Southeast Asia were included. Frequency distribution, Chi-square association test and binary logistic regression were fitted using cross-sectional data whereas random effect model and study bias were performed in meta-analysis. We used 95% confidence interval and P <0.05 as statistical significances.

Results: The prevalence of good knowledge, positive attitude and frequent practice toward COVID-19 epidemic were 52.6%, 51.8% and 57.1%, respectively, obtained by cross-sectional data analysis. The KAP prevalence were ranged from 26.53% (Thailand) to 95.4% (Nepal); 59.3% (Turkey) to 92.5% (Pakistan); and 50.2 (Turkey) to 97% (Afghanistan), respectively, obtained by 18 studies included in the meta-analysis. The prevalence of KAP was higher [84% vs. 79%, Pheterogeneity <0.001; 83% vs. 80%, Pheterogeneity <0.001; 85% vs. 83%, Pheterogeneity <0.001] in South Asia compared to Southeast Asia, obtained by subgroup analysis. Some studies reported mean level instead of the proportion of the KAP where the score varied from 8.15–13.14; 2.33–33.0; and 1.97–31.03, respectively. Having more knowledge and attitude were encouraged more likely to practice toward COVID-19. Study suggests age, gender, education, place of residence and occupation as the most frequent significant risk factors of KAP toward COVID-19.

Conclusion: The study sufficiently informs how other countries in Southeast and South Asia enriches their KAP behaviors during the pandemic which may help health professionals and policymakers to develop targeted interventions and effective practices.
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INTRODUCTION

On 11th March 2020, the World Health Organization [WHO] declared coronavirus (COVID-19) a global pandemic (1). The virus has spread to almost every country since its emergence in Wuhan, China (2–5). As of 12 April 2022, worldwide, 497.96 million cases and 6.18 million deaths have been confirmed, whereas 11,250.78 million vaccine doses have been administered globally, reported by the WHO (6). In Asia and Southeast Asia, over 71.96 million and 37.34 million confirmed cases have been reported respectively (7). On 25th January 2020, Malaysia reported the first coronavirus case (8) and the first two COVID-19 deaths were confirmed on March 17, 2020 by the Malaysian government (9). On 11th September 2021, Malaysia has experienced 1.92 million positive cases, including 19,486 deaths (10).

The WHO suggested various strategies and measures such as social distancing, using sanitizers and wearing masks, regular hand washing, avoid visiting crowded places and lockdowns to control the spread of the disease (11–13). Mass vaccination has also been applied widely to beat the deadly pandemic, and the hesitancy in populations have raised severe concerns (14–18). Although, the lockdowns decision was not easy for the developing counties as it affected people and countries' economic performance very badly. In a study of Fernades (2020), he reported that about 10–15% decrease in the GDP of 30 countries (19). However, in order to mitigate the large-scale spread of COVID-19 and to reduce the pressure on the country's health facilities, the Government of Malaysia launched the “Movement Control Order (MCO)” on 18th March 2020 (1). Same as the lockdowns in other Southeast and South-Asian countries, the MCO prohibited unwanted movements outside the home, prohibited citizens from traveling and also prohibited the entry of all foreigners. Individuals were allowed to leave the house only for necessary needs such as medical care and grocery purchase. All industries which were not necessary were ordered to close or enable employees to work from their own homes (1, 5, 20).

The success or failure of all the efforts made by MCO was directly depends on the public's way of adopting the standard operating procedures (SOPs) set by the government to control the spread of COVID-19. When MCO declared its first announcement, many people were confused and panicked (20). In addition, some people were traveling crowded hubs and return to their hometowns and as a consequence, the chances of virus spreading were also increasing. Therefore, this public response to MCO were not been anticipated and poses concerns about individual's degree of knowledge and attitudes toward COVID-19 (21). In the Asian developing countries, the scenario was worse effective. In a study, Qalati et al. (22) reported that the effectiveness of lockdown is based on the cooperation and compliance of society members (22). Furthermore, another online survey conducted during the MCO period reported that 64% of Malaysians had good awareness toward COVID-19 prevention, while 65% of individuals had positive attitude and 57% had adequate practice, respectively. This survey also showed that low education level was the significant risk factor for knowledge, attitude and practice (KAP) regarding COVID-19 prevention among Malaysians (21). Another small-scale study reported that older age, illiterate, rural resident and lower income group were more vulnerable to KAP whereas, the positive attitude toward controlling of virus was significantly different among age groups, occupation and religion. Furthermore, most of the respondents reported they properly wash their hands and use hand sanitizer (88%) as a precautionary measure (1).

A study in the Philippines conducted earlier stages of the pandemic showed that 94.0% of respondents had already heard of COVID-19 and their main sources of knowledge are television and radio. A big percentage think that coughing and sneezing are the main transmission route and hand washing are also a preventive measure against the virus. But they are not aware about social distancing (23, 24). Another study in Indonesia showed that over two-thirds of respondents correctly answered questions related to COVID-19 general symptoms, transmission modes, and prevention measures. Most of the respondents agreed that COVID-19 might be controlled and Indonesia might win against this virus (25).

The risk factors associated with KAP toward COVID-19 is necessary to investigate in order to specify the target groups where interventions are needed for behavioral change. There is currently a little information available on the KAP in a complete form in Southeast and South Asia. In addition, research in mixed study design is a limited approach devoted to COVID-19 so far in the context Southeast and South-Asian countries. Most of the previously published studies are cross-sectional or review based. But a researcher can get a complete and more sufficient assessment about a phenomenon by performing a mixed study design research. Assessing the risk factors linked to KAP toward COVID-19 would aid in generating data that could be used to develop tailored strategies and health promotion initiatives. Therefore, this study initiated a mixed study design (cross-sectional study with systematic review and meta-analysis) to assess the knowledge, attitude and practices toward the COVID-19 epidemic in Southeast and South Asia.



METHODS

This study was conducted by following a mixed study design (cross-sectional and systematic review). For this, we firstly performed an online-based cross-sectional study among the Malaysian population. Later, we performed a systematic review to obtain a comprehensive scenario on KAP in Southeast and South Asia.


Methods Used in Cross-Sectional Study
 
Data and Study Population

In the cross-sectional study, a sample of 743 respondents' information was collected through an online population-based survey. The criteria for including participants were willing to participate, currently being a Malaysian resident, having access to the internet. Information involving the person-centered knowledge, attitude and practices assessment toward COVID-19 were collected using a formal Google based questionnaire.



Data Collection Procedures

We distributed the questionnaire using personal contacts by emails, web-based applications (e.g., WhatsApp, Telegram), and social media (e.g., Facebook, LinkedIn, Twitter, and Instagram). Participants must be aged 18 years or older. They were reminded to respond only once and use a unique identifier to create a single account by settings that allow one response per user. Finally, the confidentiality and privacy of participants' responses were ensured to minimize potential bias caused by self-reported data.

Data collected using google forms offered an excel format to survey output to analyze the raw data offline. All country's data in excel were exported to IBM SPSS (version 25). De-identifications were done to secure the safety of respondents, which removed the identifiers like name, email ID, or mobile number that directly or indirectly point to a person.



Study Questionnaire/Tool

Sociodemographic characteristics of the participants included age, gender, residence, ethnicity, nationality, education level, occupation, marital status, number of family members and family income.

Respondents' knowledge, attitude and practices toward COVID-19 were the three outcome variables of the study. The knowledge section consisted of 10 questions and each question had a possible response of “Yes” and “No”. The correct answer (Yes) was coded as 1, while the wrong answer (No) was coded as 0. The total score ranged from 0–10, with an overall greater score indicates more accurate knowledge. A cut of the level of ≥7 was set for more accurate knowledge in the study, which was the Median value of the distribution of knowledge score (26).

The attitude section also consisted of 10 items and the response of each item was indicated on a 4-point Likert scale as follows 1 (“Strongly disagree”), 2 (“Disagree”), 3(“Agree”), and 4 (“Strongly Agree”). The total score was calculated by summating the ten questions' raw scores ranging from 10 to 40, with an overall greater score indicating more positive attitudes toward COVID-19. A cut-off level of ≥33 (median value) was set for more positive attitudes toward preventing COVID-19 (27).

The practice section also included 10 items of practice measures responding to the COVID-19, and each item was answered 1(“Never”), 2(“Sometimes”), 3(“Often”), and 4(“Very often”). Practice items' total score ranges from 10–40, with an overall greater score indicates more frequent practices toward the COVID-19. A cut-off level of ≥33 (median value) was set for more frequent practices. For all the cases, coding is evident (27).



Data Reliability and Validity

To confirm the data reliability and validity, we used several techniques: (i) checked the data response error. (ii) explored data with graphical representation. (iii) performed reliability analyses of the data (Cronbach's alpha coefficient for knowledge, attitude, and practice were 0.38, 0.79, and 0.82, respectively, and overall alpha coefficient of KAP questions was 0.81); and (iv) use of two statistical techniques, namely chi-square test and logistic regression (28, 29).




Methods for Systematic Review and Meta-Analysis

The Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA)-2020 guideline (Supplementary Table S1) was followed in the systematic review and meta-analysis part of our study (30).


Search Strategy

In the systematic review part, the database PubMed, Web of Science and Google Scholar search engine were searched, and related published articles during 2019–2020 from South and Southeast Asia were screened. The keywords used in the database search were “prevalence”, “proportion,” “risk factors,” “knowledge,” “awareness,” “practice,” and “knowledge on COVID-19,” “attitude on COVID-19” and “learning on COVID-19”. We also manually scanned the reference lists of the included articles.



Inclusion and Exclusion Criteria

Articles were selected if they reported the prevalence, mean score and risk factors of knowledge, attitude and practices toward COVID-19, conducted on South and Southeast Asian population, published in peer-reviewed journals in the English language. Studies were excluded if they were not published in indexed journals, case report and editorials. All recorded article was screened by the two independent author MMR and SC, and articles were managed by using Mendeley version 1.19.4 software to exclude duplicates. The steps followed in the literature search are illustrated in Figure 1.


[image: Figure 1]
FIGURE 1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) 2020 flow diagram for the study selection process.




Data Screening and Extraction

Following the inclusion and exclusion criteria, excluding duplicate articles, two investigators (MMR and SC) independently assessed the full-text articles for inclusion after screening the titles and abstracts. Any conflict was resolved by consultation with the co-authors. All eligible studies were extracted in a standardize form. For each selected studies, publication details [first author, publication year]; design and population [country, study design, and sample size]; participants' characteristics and major findings [prevalence or proportion, mean/median score of knowledge, attitude, practice with confidence interval, standard deviation, and other related statistics] were extracted.



Critical Appraisal and Publication Bias

The critical appraisal of each selected study was assessed by SC and MNH independently using Hoy et al., for-quality assessment criteria (31, 32). The quality of each selected studies was assessed by using a set of nine dichotomous [yes/no] questions. If any selected study satisfied in a question, then it coded 0 for yes otherwise 1 for no. A funnel plot was performed to determine publication bias.




Statistical Analysis

To analyze cross-sectional data, the participant's responses were extracted from Google form and exported into Microsoft Excel 2010 for necessary data management [checking, cleaning and coding]. Frequency distribution was employed first to understand the participants' demographics characteristics. The prevalence of knowledge, attitude and practices were displayed through a bar diagram with a 95% confidence interval. Significant association of COVID-19 knowledge, attitudes, and practices with participant's socio-demographic profiles were tested by the Pearson chi-square test. The degree of associated risk factors was assessed by an adjusted binary logistic regression model (33, 34). To do this, we considered 5% as the significant level. All data management and statistical analysis were carried out by Microsoft Excel-2010 and IBM SPSS Statistics 20.

To analyze systematic review data, we first extracted information through Microsoft Excel-2010. The descriptive statistics were assessed first and the pooled prevalence of knowledge, attitude and prevention practice were examined using random effect model (35–38). Subgroup analysis for KAP were performed according to region (Southeast and South Asia). Heterogeneity was observed by Cochrane Q and I2 statistics (39–42). Finally, we assessed the significant risk factors of person's knowledge, attitude and practice toward COVID-19. For meta-analysis, all data management and statistical analysis were carried out by STATA 17 version.



Ethics and Permission for Data Collection

Following the standards of Helsinki Declaration and its corresponding modifications or similar ethical principles, this study was carried out. The data was collected through an online survey where written informed consent was taken from each participant. Respondents who expressed their consent, after reading the aforementioned, to take part in the study by clicking either “Yes” or “No” were included in the study. Those who did not consent by clicking “No” were not included in the study. Ethics approval and permission for data collection were granted by the Asia Metropolitan University Medical Research and Ethics Committee with the registration number AMU/FOM/NF/202016.




RESULTS


Demographics Characteristics of the Participants

A total of 743 respondents were responded; 53.2% were <25 years old, and 61.5 % were female. Almost three-fourths came from the urban area, and more than half (52.8%) were Malay, followed by Indians (35.5%). Nearly all respondent was of Malaysian nationality. The majority were (73.8%) had a tertiary level of education. More than half of respondents were Employed (50.9%), lived with 5–8 family members (51.8%), and their monthly family income was between 4,850–10,959 RM (42.8%) (Table 1).


Table 1. Socio-demographic association of person's knowledge, attitude and practices.
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Sources of Information Toward COVID-19 Among Adult Population

Figure 2 reported the sources of information of COVID-19 among the general population. Ministry of Health (68%) were the major source of information of COVID-19, followed by Television (53.8%), Facebook (50.5%) and WHO (45.4%).


[image: Figure 2]
FIGURE 2. Sources of Information of COVID19 among adult population in Malaysia (n = 743).




Distribution of Knowledge, Attitude and Practice by Age, Sex, Residence and Ethnicity

Out of 743 respondents included in the cross-sectional study, the prevalence of good knowledge, positive attitude and frequent practice toward COVID-19 epidemic were found 52.6%, 51.8% and 57.1%, respectively. The prevalence of COVID-19 knowledge, attitude and practices score were 52.6%, 51.8% and 57.1% with Mean score 6.54 [SD: 1.38], 32.45 [SD: 4.29] and 32.0 [4.92] respectively. Participant's knowledge toward COVID-19 found to increase with the increase of age, and persons aged 45 or above had more knowledge [67.9%] toward COVID-19. Females had found more knowledge [55.1%] where 46.5% found more knowledge among males. The participant whose ethnicity is Malay [54.1%] and living in urban [54.0%] areas had more knowledge toward COVID-19 (Figure 3A).


[image: Figure 3]
FIGURE 3. Respondent's knowledge (A), attitude (B) and practice (C) patterns toward COVID-19. The vertical axis represents percentage and parallel axis are the respondent's age, sex, residence and ethnicity.


The participant's positive attitude toward COVID-19 were found [55.7%] more in the age group 18-24 years and the negative attitude was highest [59.1%] among the people aged 45 and over. Females were showed more positive attitude than males [55.1 vs. 53.5%]. The urban and participants whose ethnicity were Indian responded more positive attitude than others (Figure 3B).

Participant's distribution of practice toward COVID-19 according to their age, sex, residence and ethnicity were presented in Figure 3C. The participants aged 25–45 years were more frequent [63.5%] in practice toward COVID-19 than any other age groups. Female [55.1%], urban [59.0%] and participants whose ethnicity were Indian [64.8%] were found more frequent in practice toward COVID-19 (Figure 3C).



Socio-Demographic Association of Knowledge, Attitude and Practices Toward COVID-19

The association between participant's socio-demographic factors with knowledge, attitude and practice were summarized in Table 1. The Pearson Chi-square test was performed to examine the significant associated factors of KAP. Respondent's age, education and marital status were significantly [p < 0.05] associated with participant's knowledge. Participant's age and gender were significantly [p < 0.05] associated with the attitude toward COVID-19. Respondent's sex and ethnicity were also significantly [p < 0.05] associated with their practices toward COVID-19 (Table 1).



Risk Factors Associated With Knowledge, Attitude and Practice Toward COVID-19

Participant's socio-demographic risk factors were identified, observing the degree of association [odds ratio] obtained by the adjusted binary logistic regression model. Adjusted binary logistic regression analysis revealed that the odds of knowledge toward COVID-19 infections were 1.63 times higher among the person aged over 45 than those participants belonging in 18–24 years age group [AOR: 1.63, 95% CI: 0.81–3.27]. The other socio-demographic risk factors of more frequent knowledge were being tertiary education [AOR: 0.52, 95% CI: 0.24–1.13], being non- Malaysian (AOR: 1.34, 95% CI: 0.47–3.80), and ever married [AOR: 1.40, 95% CI: 0.85–2.31]. The participants aged over 45, female, living in urban areas, Indian ethnic, post-secondary educated, and had monthly > RM 10,960 income were more likely to practice toward COVID-19 (Table 2).


Table 2. Risk factors associated with Knowledge, attitude and practice for COVID-19 among general population.
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Degree of Practices Based on Participant's Knowledge and Attitude

Participant's degree of practices was determined based on their knowledge and attitude obtained by adjusted binary logistic regression model (Table 3). It was investigated that the participants who were belonging to more knowledge were significantly more [AOR: 1.50; 95% CI: 1.11–2.03] likely to practice toward COVID-19. Again, the participants who were more positive in attitude, were significantly 3.03 [AOR: 2.03; 95% CI: 2.24–4.10] times more likely to practice toward COVID-19.


Table 3. Degree of practices based on the participant's knowledge and attitude.
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Systematic Review and Meta-Analysis Results
 
Electronic Search and Study Selection

Initially, our electronic search retrieved 90 articles from three databases and search engine [PubMed, Web of Science and Google Scholar]. After removing duplicate and ineligible articles, 38 articles remained for full text screening. Out of 38 articles full-text screened, 20 were removed due to not satisfying inclusion and exclusion criteria. Therefore, 18 articles from Southeast Asia [n = 08] and South Asia [n = 10] were included in this study to assess and analysis (Figure 1).



Study Risk of Bias Assessment

The risk of bias score was evaluated for each of the studies using the guideline described by Hoy et al. in the year 2012 and are summarized in Supplementary Table S2. For each selected studies, the assessment score was ranged from 0–9. Studies that scored 0–3 were considered as having low risk of bias, and studies with scores 4–6 were moderate risk, and studies with scores of 7–9 were considered as having high risk of bias. Out of selected 18 studies, no studies were found as high risk of bias. Twelve studies found low risk of bias and the rest were moderate risk of bias.



Prevalence of Knowledge, Attitude and Practice Behaviors in Southeast and South Asia Obtained by Systematic Review and Meta-Analysis

Our meta-analysis included 18 articles from 11 countries of Southeast and South-Asia. Most of the studies were conducted in Nepal (n = 3) and only one study found in Afghanistan. All the selected studies were conducted within the year of 2020. The minimum sample size was 368, conducted in Indonesia and maximum sample size was 4,850 in Malaysia. Among the selected 18 studies, 13 reported prevalence of knowledge and five reported a mean score of knowledge toward COVID-19. The prevalence of knowledge toward COVID-19 were ranged 26.53% (minimum: Thailand) to 95.4% (maximum: Nepal). However, almost all studies reported more than 50% knowledge prevalence rate in COVID-19 (Table 4). Overall, the pooled prevalence of good knowledge toward COVID-19 was 0.79 (95% CI: 0.69–0.89) whereas the value was 0.84 in South Asia and 0.72 (95% CI: 0.50–0.93) in Southeast Asia respectively, obtained by subgroup analysis. The heterogeneity was 96.77% and the prevalence difference between Southeast and South Asia was insignificant (p = 0.31) (Figure 4).


Table 4. Characteristics of studies included in the systematic review of knowledge, attitude and practice toward COVID−19 in Southeast and South Asia.
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FIGURE 4. Prevalence of good knowledge toward COVID-19 epidemic in Southeast and South Asia, stratified by region.


The attitude toward COVID-19 was also found satisfactory in South and Southeast Asia. Similar to knowledge, the attitude prevalence was also found more than 50% in all the selected studies where the maximum positive attitude showed in 92.5% in Pakistan and the minimum was in Turkey (59.3%). The pooled prevalence of positive attitude was 0.80 (95% CI: 0.75–0.84) and this value was higher (0.83 vs. 0.77) in South Asia compared to Southeast Asia. Heterogeneity was 90.27% among the study and the prevalence difference between Southeast and South Asia was insignificant (p = 0.19) (Figure 5).


[image: Figure 5]
FIGURE 5. Prevalence of positive attitude toward COVID-19 epidemic in Southeast and South Asia, stratified by region.


In the case of COVID-19 prevention practice, the prevalence was also satisfactory. The maximum prevalence toward COVID-19 prevention practice was found at 97% in Afghanistan where the minimum value was 50.2% in Turkey (Table 4). According to random effect model, the pooled prevalence of frequent practice toward COVID-19 epidemic was 0.83 where this practice was insignificantly different between South Asia and Southeast Asia (0.85 vs. 0.83; p = 0.52), obtained by subgroup analysis. The heterogeneity was 96.98% among the studies (Figure 6).


[image: Figure 6]
FIGURE 6. Prevalence of frequent practice toward COVID-19 epidemic in Southeast and South Asia, stratified by region.


Five studies reported mean scores instead of the prevalence knowledge toward COVID-19, where the mean value ranged from 8.15 ± 1.6 (minimum: Turkey) to 13.14 ± 2.76 (maximum: Indonesia). Four studies reported mean attitude score instead of prevalence and the mean value ranged between 2.33 ± 0.66 (minimum: India) and 33.0 ± 2.7 (maximum: Indonesia). Only three studies reported a mean score of prevention practice toward COVID-19, where the minimum score was reported in India (1.97 ± 0.16) and the maximum was in Indonesia (31.03 ± 3.80).



Factors Associated With COVID-19 Patient's Knowledge, Attitude and Practice Obtained by Systematic Review

In our selected studies, almost all authors reported risk factors of knowledge, attitude and practice toward COVID-19. The maximum number of risk factors were observed in the study from Nepal, Malaysia and Turkey, whereas the most frequent risk factors were participant's age, gender, education, place of residence and occupation (Table 4).



Publication Bias

This study performed funnel plots to assess publication bias of the prevalence of KAP which is presented in Supplementary Figures S3–S5. Publication bias was present in all knowledge, attitude and practice behaviors.





DISCUSSION

The present mixed study designed research aimed to assess knowledge on the KAP and their associated risk factors about COVID-19 in Southeast and South Asia. In cross-sectional part of the study, 743 sample was collected from Malaysia through online survey and their socio-demographic and KAP related information was investigated through the univariate and multivariate approaches. In systematic review and meta-analysis part, relevant studies were searched, screened and 18 related studies were meta-analyzed.

According to the cross-sectional findings, the Ministry of Health was the most preferred source of information for COVID-19, followed by television, Facebook, and WHO, respectively. The Malaysian government also created a Telegram channel that was approved by the “Ministry of Health Malaysia and Malaysia Communications and Multimedia Commission (MCMC)”. This attempt by the government to monitor the dissemination of false information about COVID-19 could explain why the Ministry of Health was the most favored source of information (1, 51). In response to COVID-19, different countries in Southeast and South Asia were also raised an alert and implemented wide-ranging, multi-agency public health measures under WHO guidelines to fight against the pandemic. As COVID-19 appears to be transmitted from person to person, almost all countries in Southeast and South Asia initiated a public campaign highlighting the necessity of practicing respiratory hygiene, hand hygiene and using appropriate personal protective equipment (PPE) (1, 23, 28, 29, 43, 44, 47, 49, 55).

Despite the fact that the majority of our cross-sectional sample participants had completed their tertiary education and it has been over a year since COVID-19 was first introduced in Malaysia, our survey showed that more than half of the population had good knowledge level toward COVID-19. The finding is lower than that of our meta-analysis and a previous study conducted in Malaysia (1). A study conducted in Nigeria showed good knowledge level among the participants. Some related survey conducted in Qatar and Iran also revealed high prevalence of having good knowledge toward COVID-19 (56, 57). While, a low percentage of Bangladeshis, Indians and Thailand population had good knowledge (49, 54, 58).

The study found that individuals aged 45+ years had more likely to have COVID-19 knowledge than the younger persons. A study conducted in Saudi Arabia also showed that older individuals had higher knowledge about COVID-19 (59). According to the World Health Organization (WHO) and some existing literatures, older society is at highest risk of contracting this virus, and more than 95% of the related death is attributed to this age group (60–62). This may be because older people are more likely to catch viruses or diseases such as COVID-19 due to poor immunity, so they could be more cautious about COVID-19. In addition, our study showed that non-Malaysian and married citizens have more knowledge than their counterparts. Similar research carried out in Malaysia also showed that knowledge was significantly related to age, and job status (1). Our findings of knowledge are also comparable to other studies conducted in Pakistan and China, in which knowledge score was significantly different among age groups, marital status, level of education and employment status (48, 63, 64).

As far as attitudes are concerned, almost half of the participants demonstrated a positive attitude toward coronavirus in our cross-sectional research and the level was high in Southeast and South Asia obtained by meta-analysis. People aged 25-45, women, urban people, Indian ethnicity, tertiary education, and monthly income between RM 4, 850, and 10,959 are less likely to have a positive attitude than their counterparts and the finding are comparable to a study (21). The WHO South-East Asia region country profile and the IEDCR COVID-19 update state that the number of deaths is higher among elderly persons, males, and those with pre-existing co-morbidities in Bangladesh (65, 66). Non-Malaysian, students, married and having >8 family members were more likely to have a positive attitude against COVID-19. In the previous Malaysian survey, similar results were found that 83% of participants had favorable attitudes toward the regulation of COVID-19 and the attitudes markedly correlated with age, religion and profession (1). However, some studies showed negative emotions like panic and anxiety during a pandemic that could influence their attitudes (5, 67, 68). One study in China showed fear related to age concerning knowledge and occupation, while another study completed in India reported that 80% of people in need of mental health care for COVID-19 experienced fear, anxiety, and depression (69, 70). Other South or Southeast countries, such as Bangladesh, Myanmar and Malaysia also reported high level of psychological distress in general populations (67, 71–74).

The WHO and its member states are emphasizing on the general public to practice COVID-19 preventive measures and our study found more than half of the participants showed good practice level toward COVID-19. Study also highlighted that person aged 45+ years, female, urban residents, Indian ethnicity, non-Malaysian, higher education, ever married and good income were more likely to have good practice and all are significant to COVID-19 prevention practices in Malaysia. By systematic review, we also observed age, gender, region and occupation as the significant factor of persons' practice toward COVID-19 (1, 23, 29, 33, 44–55, 65). Hence, these findings suggest that health education interventions targeting particular groups such as younger people, men, lower educated persons, people with a less monthly income and rural residents should be designed in order to improve COVID-19 awareness, which can play vital role in improving the practice of individual's preventive attitudes (1, 64). It is a common consensus that a more educated population about any given disease will comply better with the preventive and treatment measures (21, 63). Our study also discovered that people with good knowledge and positive attitude were likely to have more prevention practice level toward COVID-19. Similar findings were observed in a KAP survey for COVID-19 (23, 29, 43). Women are more likely to wear a mask when leaving home compared to men (55, 63). Our finding is consistent with a study conducted in China that found a significant association between men and potentially lower practices toward COVID-19, including going to a crowded place during the pandemic or not wearing a mask when leaving home (75).

In our study, the prevalence of KAP found higher in South Asia compared to Southeast Asia. Therefore, Southeast Asian population need more knowledge and awareness programs regarding COVID-19. Although heterogeneity and bias were observed among the study, our cross-sectional study and meta-analysis found lower age group, male, rural residents, illiterate and low-income holder as the vulnerable as the vulnerable to KAP toward COVID-19.

This study offers several implications for the practitioners, governments and health agencies not only regarding the COVID-19 but also for the upcoming disease. Firstly, this study helps countries to know about individuals KAP level; it can assist them to design different awareness programs. Besides, it also helps which group of the individuals requires more attention, such as people less than 24 years, male, living in rural areas, single, and less family income. Secondly, the present study reveals that government not only have to design the awareness but also control mechanism must be developed for monitoring perspective. In addition, non-governmental agencies must participate in the awareness program since people living in rural areas have poor knowledge, attitude and adopted practices. Finally, the government must advised strictly prohibit people not to shake hands, avoid hugs and keep social distancing.

There are some flaws in our research. Firstly, in cross-sectional part, individuals who did not have access to the internet were not able to participate particularly the elderly and people who reside in remote areas. Consequently, results could not apply to the whole population. Secondly, since it was an online survey, there was a possibility of reporting bias. In systematic review part, we found some study reported prevalence of KAP and some were reported mean/median value of KAP which created different dimension in result interpretation. However, we conclude that our survey provides valuable insight into Southeast and South-Asian viewpoints, and the effect of the COVID-19 pandemic on these regions. Therefore, the results can be used by health officials to develop outreach programs and health strategies.



CONCLUSIONS

Overall, the prevalence of high knowledge, positive attitude and good practice toward COVID-19 were found 26.53–95.4%, 59.3%-92.5%, and 50.2%−97.0%, respectively among the Southeast and South Asian population. The cross-sectional study showed that having more knowledge and attitude were encouraging more likely to practice toward COVID-19. Higher aged people, female, urban residents, Indian ethnic and tertiary education are significant factors to KAP toward COVID-19 in Southeast and South Asia. The systematic review results can be used to inform that how others countries in south Asia and south-east Asia enrich their knowledge during the pandemic. The findings of this mixed study conducted on separate background respondents may be helpful for health professionals and policymakers to develop targeted interventions and effective practices. A comprehensive awareness-raising program through mass media as well as the internet and social media is required in parallel with government awareness program for the general people to learn and understand the seriousness of the outbreak.
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