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PART 1 (Importance of the manuscript)

	
	Comments of the Reviewers
	Author’s Feedback


	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may 
be required for this part.
	This manuscript contributes to the development of mathematical modeling for the spread of COVID-19 by investigating the effects of waning immunity, reinfection, and booster vaccination on disease dynamics. The stability analysis and numerical simulations provide valuable insights into how these epidemiological factors influence the persistence of COVID-19 within a population. Although this study is an extension of a previously formulated model and primarily focuses on stability analysis, it remains relevant to researchers in the fields of mathematical epidemiology and dynamical systems. The findings also provide a theoretical basis for evaluating vaccination and booster vaccination strategies for the control of COVID-19.
	



PART 2.1 (Objective Evaluation)

	
	Rating of the Reviewers
	Author’s Feedback(Revision of the Manuscript and Feedback of Authors are mandatory for Rating of 2 and 1)

	1. Is the title clear and appropriate for the study? 
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	The manuscript title is clear, concise, and reflects the primary focus of the study, namely the stability analysis of a mathematical model for COVID-19 that considers waning immunity and reinfection. However, the proposed model also extensively investigates the role of booster vaccination throughout the manuscript. Therefore, the title would be more representative if this aspect were explicitly included. (Rating: 4)
	

	2. Is the abstract of the article comprehensive? 
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	The abstract covers the main components of the study, including the mathematical model, stability analysis, numerical simulations, and the main findings. However, the research objective is not stated explicitly of the study is not clearly highlighted. In addition, several research findings are presented repeatedly, resulting in unnecessary redundancy in the abstract. (Rating: 3)
	

	3. Are the keywords appropriate and useful?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	The selected keywords are generally relevant to the scope of the study. However, several keywords are duplicated, including Vaccination, Mathematical model, Stability analysis, and Reproduction number. In addition, the number of keywords is excessive. The keywords should be reduced and carefully selected to better reflect the main focus of the manuscript. (Rating: 3)
	

	4. Is the background information of the paper sufficient and well organized?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	The background section provides adequate context regarding the transmission of COVID-19, vaccination, and previous studies on mathematical modeling. However, the literature review is largely descriptive and does not clearly identify the research gap that forms the basis of the present study. The introduction would be strengthened by including a more critical discussion of previous studies and explicitly explaining the contribution of the proposed research. (Rating: 3)
	

	5. Are the research objectives/hypotheses clearly stated?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	The research objective can be inferred from the manuscript; however, it is not explicitly stated in the introduction. The research objective should be clearly stated to help readers better understand the purpose and scope of the study. (Rating: 3)
	

	6. Is the literature review relevant and up to date?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	The literature review is relevant to the topic of the study and supports the development of the proposed model. However, most of the references are from publications during the early stages of the COVID-19 pandemic. The authors are encouraged to include more recent references on COVID-19 mathematical modeling, particularly those addressing waning immunity, reinfection, and booster vaccination. (Rating: 3)
	

	7. Is the research methodology appropriate for the study?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	The research methodology is appropriate for the objectives of the study and follows a systematic mathematical modeling framework, including model formulation, stability analysis, and numerical simulations. (Rating: 5)
	

	8. Were ethical issues properly addressed (if applicable)?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	This study is a mathematical modeling study that does not involve human participants, experimental animals, or individual data requiring ethical approval. Therefore, ethical considerations are not applicable (N/A) to this manuscript. (Rating: N/A)
	

	9. Are the results presented clearly? 
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	The results are presented systematically through stability analysis and numerical simulations. However, the results mainly focus on the mathematical derivations and descriptions of the simulation outcomes. The biological and epidemiological interpretations of the findings should be further elaborated. In addition, the relationship between the theoretical analysis and the numerical simulations should be explained more explicitly to strengthen the discussion. (Rating: 4)
	

	10. Are tables and figures clear, relevant, and necessary?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable


	The tables and figures are relevant and support the results of the study. However, the captions of Figures 1–6 should be made more informative by providing a brief explanation of the main findings or key observations illustrated in each figure. (Rating: 4)
	

	11. Does the discussion relate findings to existing literature?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	The discussion is appropriate for the nature of a mathematical modeling study. As a further improvement, the authors may consider including a brief comparison of the main findings with those of other relevant COVID-19 mathematical modeling studies. (Rating: 4)
	

	12. Are the conclusions supported by the data?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	The conclusions are supported by the results of the mathematical analysis and numerical simulations presented in the manuscript. However, some conclusions are stated rather generally. The authors are encouraged to relate the main conclusions more explicitly to the corresponding analytical or simulation results in order to strengthen the supporting arguments. (Rating: 4)
	

	13. Are the limitations of the study discussed?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	The limitations of the study have been clearly stated. (Rating: 4)
	

	14. Are the references relevant and sufficient (in number)?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor 
N/A = Not Applicable
	The references used are relevant and generally sufficient. However, the authors are encouraged to include several more recent references on COVID-19 mathematical modeling to ensure that the literature review reflects the latest developments in this research area. (Rating: 4)
	

	15. Is the manuscript written in clear and understandable language?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor 
N/A = Not Applicable
	Overall, the manuscript is written in clear and understandable language. However, minor language revisions are still recommended to improve the grammar, sentence structure, and overall readability of the manuscript. (Rating: 4)
	



PART 2.2 (Subjective Evaluation)

	
	Reviewer’s comment

	Author’s Feedback(It is mandatory that authors should write his/her feedback here)


	Is the title of the article suitable?

If your answer is NO, please provide a brief, clear suggestion for improvement.

	Yes
	

	Is the abstract of the article comprehensive? 
s
If your answer is NO, please provide a brief, clear suggestion for improvement.

	The abstract needs to be revised to explicitly state the research objectives of the study. In addition, repetition of certain information should be avoided so that the abstract is more concise, easier to understand, and better able to present the study’s main findings.
	

	Is the manuscript scientifically correct? 

If your answer is NO, please provide a brief, clear suggestion for improvement
.
	Yes
	

	Are the references sufficient and recent? 
(YES or NO)

If your answer is NO, please provide clear suggestion for improvement.

	The references cited are generally relevant and adequate. However, the authors are advised to include some recent references on mathematical modeling of COVID-19, particularly studies addressing waning immunity, reinfection, and booster vaccination, so that the literature review better reflects the latest developments.
	

	Are there ethical issues in this manuscript?
(YES or NO)

(If yes, kindly please write down the ethical issues here in details)

	No
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 Sigit Sugiarto, Pattimura University, Indonesia
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