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Abstract
Coronavirus disease of 2019 (COVID-19) is a new human-infected coronavirus that causes respiratory problems. COVID-19 can affect people of all ages, but those with a history of chronic disease (comorbidity) are at higher risk of poor outcomes with COVID-19. This study aimed to review COVID-19 preventative behavior in diabetes patients. Diabetes Mellitus (DM) is one of the comorbidities that aggravates COVID-19 in patients. COVID-19 patients with diabetes are at risk of worsening deteriorating critical conditions in the intensive care unit (ICU), even leading to death. Prevention is the best way to avoid COVID-19 but COVID-19 prevention is not currently considered adequate. This article reviews 2232 papers of narrative literature focusing on COVID-19, DM, COVID-19 in DM patients, COVID-19 preventive behaviour, and COVID-19 knowledge, attitude, and practice (KAP) in patients with chronic disease  patientswith a focus on , specifically Diabetes Mellitus. It is concluded that dDiabetes patients at high risk of COVID-19 need to practice good COVID-19 behaviour. Improving knowledge, encouraging positive attitudes, and implementing good COVID-19 prevention behaviours in DM patients requires education and access to COVID-19 health information.

[bookmark: _Hlk75546076][bookmark: _Hlk75698931][bookmark: _Hlk75546706][bookmark: _Hlk76295033]Keywords: Attitude, Behaviour, COVID-19, Diabetes Mellitus, Knowledge, Practice, Preventive

Introduction
The ongoing COVID-19 pandemic impacts the health sector and the world's socio-economic system.1 Based on WHO data, on June 9, 2022, there were 531,550,610 confirmed cases of COVID-19 and 6,302,982 deaths globally.2 The Indonesian Ministry of Health verified that, on June 8, 2022, there were 6,058,180 confirmed cases of COVID-19, with 5,897,630 who had recovered and there were 156,628 deaths.3 
Based on the Indonesian COVID-19 Handling Task Force data as of June 20, 2021, 4,332 patients had comorbidities. Diabetes Mellitus (DM) ranks as the second-highest comorbid disease at 36.5 %. Out of the 4,322 COVID-19 patients with comorbidities who died, 9.7 per cent were related to DM.4 Thus one problem addressed here is how to identify the issues related to COVID-19 and DM. To do this data wereas obtained from reported research on COVID-19 in various countries. 

[bookmark: _Hlk76296674]The existing situation is that the elderly and people with a history of chronic disease (comorbid) are at increased risk and experience worse complications.5 Nearly 30 percent of COVID-19 deaths can be attributed to diabetes, hypertension, obesity, and smoking.6 In Indonesia, three of the most prevalent comorbidities in COVID-19 patients are hypertension, DM, and cardiovascular disease.7 Diabetes is the second most common non-communicable disease (NCD) in COVID-19 patients and increases disease severity and mortality.8 Other prevalent comorbidities include hypertension, diabetes, and thyroid diseases.9 The prevalence of DM in COVID-19 patients is generally lower than in the general population but has a more severe impact than on those without the disease.10 However, the results obtained from the preliminary analysis of patients with advanced age, diabetes, and male gender showed that they are more likely to have severe COVID-19 symptoms than those without those characteristics.11 Hyperglycemia and imbalances in pathways involved in viral entry into cells and impaired immune and inflammatory responses cause this COVID-19-induced mechanism in DM patients.10 Uncontrolled blood sugar levels and complications with DM affect this group of COVID-19 patients, whose prognosis is poor.12 

[bookmark: _Hlk107338240]The situation in Indonesia is summarised here. On March 28, 2020, the Indonesian government announced measures to be implemented during the COVID-19 pandemic to help DM patients.13 To reduce the likelihood of contracting COVID-19, the best step is to follow COVID-19 prevention behaviour. Knowledge, attitudes, and behaviour regarding COVID-19 affect community compliance with gudelines and regulations.14 If people have good knowledge and positive attitudes they can take effective preventive action in Indonesia.15 Those at higher risk of contracting COVID-19 must maintain adequate COVID-19 prevention behaviour. The key problem with this explanation is that insufficient knowledge in patients with DM and hypertension affects their preventive behaviour, increasing the risk of COVID-19 transmission.16 COVID-19 prevention behaviour is related to age, gender, and employment.17 As explained above, it is clear that to avoid DM complications in COVID-19 infection and reduce the incidence of COVID-19, one must also focus on DM prevention.18 However, there is a gap in the literature discussing COVID-19 prevention behaviour in DM patients in Indonesia, so further research and discussion are needed to control and prevent COVID-19 in DM patients. Thus, the aim of this study was to to conduct a narrative literature review of COVID-19 preventive behaviour in diabetic patients.

Method	Comment by Kesmas: Is there any year of publication restrictions. It is better to mention in regards to research articles – what type of design, whether case report, case series, all types of designs of observational studies, quantitative or qualitative, as well as experimental studies – that will be included in the study.
“Finally, the articles were reviewed and discussed in a thorough, critical, and objective manner.” What does it mean? Is there a system or template or tools used, so that the readers would be able to follow and understand the meaning of in a thorough, critical, and objective manner? 

The literature search for the review focused on literature relevant to COVID-19 preventive behaviour in chronic illness patients, specifically Diabetes Mellitus. This study searched articles in PubMed and ProQuest. 32 Twenty two of the 73 articles used met the exclusion and inclusion criteria. Inclusion criteria are articles published in the last three years based on keywords COVID-19 and DM, as well as COVID-19 prevention behavior in DM patients. Exclusion criteria were articles found in a search database whose summary of contents did not correspond to such keywords. An article was recorded if it was a review or a research article and available with open access. Articles that were not available in open access were excluded. The search terms used were in Medical Subjects Headings (MeSH) and were (COVID-19 AND Diabetes Mellitus), (COVID-19 in Diabetes Mellitus patients) AND (Preventive Behaviour of COVID-19). How to apply those keywords to the databases respectively.

The eligibility of the papers based on their title and abstract was assessed independently by GP and HH. If needed, the full paper was acquired to determine eligibility status additionally. If there was disagreement, a consensus was reached by consulting a third author (PD). Papers in languages other than English were excluded if no translated version of the paper was available. The full text of the papers that met the eligibility criteria for the review was then assessed. The authors then pooled the results of the studies that focused on COVID-19 preventive behaviour in diabetic patients. Finally, the articles were reviewed and discussed in a thorough, critical, and objective manner.19

Results and Discussion	Comment by Kesmas: - In systematic literature review the result should contain syatematic elaboration of each point to be discussed, especially those form original articles.
- Most of citation in the discussion section  
- All behavior subject for preventing Covid-19 in general and behavior specific to DM found in the literature should be cited systematically in the RESULT section. 
- Narative literature review does not mean we have to ommit numeric data as numeric data (from original article being used for this review) will give contrast and redudancy usable for discussing the subject.	Comment by Kesmas: Why would results be only about the study selection? Why would the analysis be in the Discussion section? If the results and discussion sections would be put together, that would be fine, as long as the journal guideline will allow that. Results should not be put under discussion section, except if the section incorporate both results and discussion.	Comment by Kesmas: It is mentioned that there were 32 articles selected and examined. Is there any exclusion of those articles to be reviewed? From the references used from sub-heading ‘Prevention of COVID-19 in Diabetics’ to sub-heading ‘Characteristics’, there were only 22 references used. This was counted from the reference number cited in the above-mentioned section of Discussion. It should be that the number of references used be 32 references. If there are any articles that could not be used, then those articles should be listed and explained about the reasons of not using them for the analysis of this study.	Comment by Kesmas: Characteristics normally, should be analysed and discussed prior to other conditions or outcome, since characteristics both of the samples and the studies would foretell many subsequent conditions.
Article selection
From the search of keywords, the authors found 73 papers in PubMed and ProQuest. Duplicates had been removed. Based on the inclusion and exclusion criteria, 32 22 articles were selected and examined based on relevance to the topic. COVID-19, Diabetes Mellitus, and COVID-19 in Diabetes Mellitus patients were the subjects of 16 5 articles. Additionally, 16 17  studies were on Preventive Behaviour for COVID-19, including knowledge, attitude, and practice (KAP) in patients with chronic illness, particularly those with diabetes. Finally, the articles were reviewed and discussed using objective and comprehensive analysis for COVID-19, Diabetes Mellitus, preventive behaviour, and COVID-19 KAP in chronic illness patients, specifically in diabetics patients. Figure 1 shows the PubMed and ProQuest literature search flow chart.
Keywords: COVID-19, Diabetes Mellitus, COVID-19 in Diabetes Mellitus patients, Preventive Behaviour of COVID-19, Knowledge, Attitude, Practice (KAP) of 
COVID-19 were searched from PubMed and ProQuest 

73 articles found
32 22 relevant articles
COVID-19, Diabetes mellitus and COVID-19 in Diabetes mellitus patients : 16 5 articles
Preventive Behaviour of COVID-19 and KAP of COVID-19 in chronic illness patient spesifically diabetes: 16 17 articles




Sorting based on inclusion and exclusion criteria 








Figure 1. Flow chart of the literature search from PuMmed and ProQuest

Discussion
This section analyses articles on the Prevention of COVID-19 in Diabetics and COVID-19 Preventive Behaviors. Areas for further research that emerged from the articles are identified. These include knowledge, attitude, and characteristics of COVID-19 in diabetics. Limitations and weaknesses of this review are the relative the lack of publications regarding preventative behavior among diabetic COVID-19 patients. The strength of the review is twofold: one, that it used  reputable databases (PubMed and ProQuest) in recent publications and two, that it facilitated the review of what has been published on COVID-19 preventative behavior in diabetes patients. This study recommends that COVID-19 preventive behaviour is the best strategy to avoid COVID-19. Improve COVID-19 health education programs for DM patients to raise knowledge, positive attitudes, and adopt excellent preventative behaviors.

Prevention of COVID-19 in Diabetics
To prevent COVID-19, clinicians advise DM patients to frequently wash their hands with soap and avoid touching their faces, except when necessary, to minimise their exposure to virus carriers. Wearing a mask is strongly recommended if they have to leave the house. In addition, DM patients are advised to have a healthy diet and stay active. Furthermore, following a diabetic treatment, they should check their blood sugar regularly 20,21  and see a doctor if there are problems. Since patients must handle both oral and injection drugs, it is imperative to wash hands frequently to prevent COVID-19 infection.21 DM patients' risk of suffering from severe diseases is due to uncontrolled blood sugar, which must be controlled regularly.21 Healthy lifestyle choices and consistent medication administration are advised for DM patients. Taking advantage of telemedicine facilities reduces the risk of exposure. 

COVID-19 Preventive Behaviors
Behaviour and lifestyle significantly affect health status. To reduce patient risk factors and comorbidities, public policies should promote a healthier lifestyle, including healthier diets and regular physical activity.6
There is no effective treatment for COVID-19, so prevention is the best way to prevent infection.minimise infection. Knowledge and attitude are fundamental for preventive behaviour. Susilawati, in Indonesia, found that respondents with good knowledge and positive attitudes practiced preventive behaviours.15 If the majority of a population has good knowledge and attitudes, it will show appropriate COVID-19 prevention behaviours.14,22  Based on Lee, Kang, and You's research in South Korea, knowledge about COVID-19 related to preventive behaviour, such as wearing masks, hand hygiene, and avoiding crowds.22 Having good knowledge and attitudes toward COVID-19 does not necessarily result in improved health practices, as was found for the people of Sudan.23 To avoid misleading information, adequate information about COVID-19 precautions is essential.15

Many patients with comorbidities such as diabetes and hypertension are aware of the symptoms of COVID-19 and implement behaviours to prevent COVID-19. Many, however, have not made routine changes to prevent COVID-19.24. In Vietnam and Ethiopia, patients had strong knowledge and positive attitudes and performed COVID-19 prevention well.25,26
Good knowledge and a positive attitude in patients with chronic diseases are significant for preventing COVID-19.26 In comparison, many patients with chronic conditions had low perceptions and willingness to carry out COVID-19 intervention behaviours.27 Akalu's study in Ethipoia found that chronic disease patients demonstrated poor preventive behaviour, such as failing to use masks when leaving the house, being unwilling to avoid crowds, and maintaining a distance. In general, patients with chronic diseases and low level of knowledge are less likely to follow COVID-19 prevention practices.5 

COVID-19 risk for DM patients must be combated by good COVID-19 prevention behaviour. Studies on DM and hypertension patients found that inadequate knowledge increases the risk of COVID-19 transmission.16 COVID-19 knowledge and attitudes were high in DM type 1 patients in a study of young adults in India.28 However, many young adults patients with type 1 diabetes were less aware of the risk of COVID-19 than with were other diabeties.28
To date, it is unclear if DM patients do comply with COVID-19 prevention measures. Extra and optimal prevention practices are rare in Pakistan.21 There is a higher risk of infection with COVID-19 in DM patients than for those who do not have DM. In a Chinese study, DM patients were reportedly more anxious about COVID-19 than non-DM people. In that study, COVID-19 was avoided during the COVID-19 pandemic mainly due to behavioural changes such as maintaining diet, using medication, and exercising.29 During the COVID-19 pandemic, an Indian study showed that only 28% of DM patients regularly monitored their blood sugar levels.30 	Comment by Patricia Dale: You could delte this sentence . The idea has been effectively repeated several times

Knowledge
Sources of good information are needed to increase public knowledge about COVID-19. Correcting misinformation in the community will help reduce inappropriate preventive behaviour.17 Social media is widely used to find information about COVID-19 in Indonesia.15 To provide excellent and appropriate COVID-19 prevention practices, the overall health education programmes regarding COVID-19 must be improved.14 Although COVID-19 is a new disease, Indonesia, Malaysia, South Korea, China, and Sudan all seem to know about it.15,22,23 Knowledge of COVID-19 is related to COVID-19 attitudes and prevention practices.22 As an example, DM patients in Ethiopia had adequate knowledge about COVID-19.16  Meanwhile, in patients with such chronic diseases as diabetes, hypertensionn, and chronic lung disease, results from using COVID-19 have been inconclusive.5 A good level of prevention practice was associated with good knowledge. Therefore, health sectors should cooperate to expand increase access to COVID-19 information accessibility.16

Attitude 
Assessment and measurement are essential in understanding human attitudes and behaviour.31 COVID-19 studies show that people in the community are aware of COVID-19.15,17,22,23 A positive attitude towards COVID-19 influences preventive behaviour.2 People with DM had an increased risk of being infected with COVID-19 during the COVID-19 pandemic, so they took action to avoid infection.29  Findings on DM and hypertension patients and DM type 1 patients showed positive attitudes toward COVID-19.16,28 Type 1 DM patients were positive and aware of COVID-19. They kept maintained social their distance and washed their hands frequently to protect themselves.28

Characteristics
As education increases, knowledge can be received and better understood higher. Knowledge about COVID-19 is related to level of education.22,23 Lower levels of education significantly impact patients chronic disease knowledge about COVID-19. A study on DM and hypertensive patients found that inadequate knowledge and behaviour COVID-19 was associated with low educational attainment.16 The demographic characteristics related with KAP could serve as a compass for policymakers to focus health education programs towards the appropriate target groups.32 Evaluation of diabetes KAP has become essential for directing behavioral changes among individuals with diabetes and those at risk.33 
Research on patients with chronic disease shows that socio-economic characteristics, such as age, education, employment, and income, are connected to low knowledge and poor preventive behaviour.5 

Conclusion and Recommendation 	Comment by Kesmas: Both conclusion and recommendation are not strong and specific to diabetic patients. Other people, even a very healthy person would be recommended as such to prevent from contracting COVID-19. Need a more specific recommendation.
[bookmark: _Hlk107343784]This present study concludes that COVID-19 preventive behaviour is the best strategy to avoid COVID-19 due to its harmful effect on DM patients and the absence lack of treatment considered adequate for COVID-19. Although vaccination is one of the main steps to avoid transmission, especially the severity and death of COVID-19 in patients at risk (comorbid), as described above, it is still necessary to practice protective behavior to reduce the risk of transmission of COVID-19

Therefore, future studies on the current topic are recommended so that health education programs regarding COVID-19 in DM patients can be improved to increase knowledge and to help encourage positive attitudes and implement good COVID-19 prevention behaviours. 
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	Analysis of COVID-19 Prevention Behaviour in Diabetes Mellitus Patients: A Literature Review

	Thank you for providing us with valuable feedback.


It has been proof-read by Dale, who is English and one of the co-authors  
A letter from Emer Prof Dale is attached.
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“Finally, the articles were reviewed and discussed in a thorough, critical, and objective manner.” What does it mean? Is there a system or template or tools used, so that the readers would be able to follow and understand the meaning of in a thorough, critical, and objective manner? 


	It is our pleasure to hear your valuable feedback.

We limited the review to three years of publication for this current study because COVID-19 has only been recognized for the last three years. 

Most articles are quantitative studies some with case studies. This is clear in the citation and in the text.

The selection of the articles was based on keywords COVID-19 and DM, as well as COVID-19 prevention behavior in DM patients. This is included in detail in Methods.

Editor wrote: Finally, the articles were reviewed and discussed in a thorough, critical, and objective manner ‘ What did it mean?

This means that the review carefully followed the usual review process (Key steps):

1. Formulating the aim of the review,
2. Searching the relevant refereed open source literature using the appropriate database  
3. Screening for inclusion using keywords for selection,
4. Assessing the contents and quality of primary studies,
5. Extracting relevant information 
6. Making a qualitative analysis of the extracted information to achieve the aims of the review data.
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- Narative literature review does not mean we have to ommit numeric data as numeric data (from original article being used for this review) will give contrast and redudancy usable for discussing the subject.	Comment by Kesmas: Why would results be only about the study selection? Why would the analysis be in the Discussion section? If the results and discussion sections would be put together, that would be fine, as long as the journal guideline will allow that. Results should not be put under discussion section, except if the section incorporate both results and discussion.	Comment by Kesmas: It is mentioned that there were 32 articles selected and examined. Is there any exclusion of those articles to be reviewed? From the references used from sub-heading ‘Prevention of COVID-19 in Diabetics’ to sub-heading ‘Characteristics’, there were only 22 references used. This was counted from the reference number cited in the above-mentioned section of Discussion. It should be that the number of references used be 32 references. If there are any articles that could not be used, then those articles should be listed and explained about the reasons of not using them for the analysis of this study.	Comment by Kesmas: Characteristics normally, should be analysed and discussed prior to other conditions or outcome, since characteristics both of the samples and the studies would foretell many subsequent conditions.	Comment by Patricia Dale: Hamzah Maybe the results shoule be the what is in teh Discusion. BETTER” RELABEL DISCUSSION AS RESULTS AND DISCUSSION I WILL DO IT AND SEND TO YOU

	Thank you for the nice feedback. I am grateful that you took the time to tell me. Appreciation and acknowledgment feel great.

The headings have been changed so that the results and discussion are combined 
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	Conclusion and Recommendation 	Comment by Kesmas: Both conclusion and recommendation are not strong and specific to diabetic patients. Other people, even a very healthy person would be recommended as such to prevent from contracting COVID-19. Need a more specific recommendation.

	We appreciate all feedback. Thank you for bringing this issue to our attention.


Specific recommendations for DM patients have been placed in the discussion section (subheading Prevention of COVID-19 in Diabetics), namely complying with general health protocols, specifically between regular drug consumption, routine blood sugar monitoring, and lifestyle (diet and exercise).
	







