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Types of research papers

Analytical research paper
Argumentative or persuasive paper, definition paper, compare and contrast paper, cause and effect paper, interpretative paper, experimental research paper, survey research paper, frequently asked questions about the different types of research papers, related articles.
There are multiple different types of research papers. It is important to know which type of research paper is required for your assignment, as each type of research paper requires different preparation. Below is a list of the most common types of research papers.
➡️ Read more:  What is a research paper?
In an analytical research paper you:
	pose a question
	collect relevant data from other researchers
	analyze their different viewpoints

You focus on the findings and conclusions of other researchers and then make a personal conclusion about the topic. It is important to stay neutral and not show your own negative or positive position on the matter.
The argumentative paper presents two sides of a controversial issue in one paper. It is aimed at getting the reader on the side of your point of view.
You should include and cite findings and arguments of different researchers on both sides of the issue, but then favor one side over the other and try to persuade the reader of your side. Your arguments should not be too emotional though, they still need to be supported with logical facts and statistical data.
Tip: Avoid expressing too much emotion in a persuasive paper.
The definition paper solely describes facts or objective arguments without using any personal emotion or opinion of the author. Its only purpose is to provide information. You should include facts from a variety of sources, but leave those facts unanalyzed.
Compare and contrast papers are used to analyze the difference between two:
Make sure to sufficiently describe both sides in the paper, and then move on to comparing and contrasting both thesis and supporting one.
Cause and effect papers are usually the first types of research papers that high school and college students write. They trace probable or expected results from a specific action and answer the main questions "Why?" and "What?", which reflect effects and causes.
In business and education fields, cause and effect papers will help trace a range of results that could arise from a particular action or situation.
An interpretative paper requires you to use knowledge that you have gained from a particular case study, for example a legal situation in law studies. You need to write the paper based on an established theoretical framework and use valid supporting data to back up your statement and conclusion.
This type of research paper basically describes a particular experiment in detail. It is common in fields like:
Experiments are aimed to explain a certain outcome or phenomenon with certain actions. You need to describe your experiment with supporting data and then analyze it sufficiently.
This research paper demands the conduction of a survey that includes asking questions to respondents. The conductor of the survey then collects all the information from the survey and analyzes it to present it in the research paper.
➡️ Ready to start your research paper? Take a look at our guide on how to start a research paper .
In an analytical research paper, you pose a question and then collect relevant data from other researchers to analyze their different viewpoints. You focus on the findings and conclusions of other researchers and then make a personal conclusion about the topic.
The definition paper solely describes facts or objective arguments without using any personal emotion or opinion of the author. Its only purpose is to provide information.
Cause and effect papers are usually the first types of research papers that high school and college students are confronted with. The answer questions like "Why?" and "What?", which reflect effects and causes. In business and education fields, cause and effect papers will help trace a range of results that could arise from a particular action or situation.
This type of research paper describes a particular experiment in detail. It is common in fields like biology, chemistry or physics. Experiments are aimed to explain a certain outcome or phenomenon with certain actions.
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Research paper format is an essential aspect of academic writing that plays a crucial role in the communication of research findings . The format of a research paper depends on various factors such as the discipline, style guide, and purpose of the research. It includes guidelines for the structure, citation style, referencing , and other elements of the paper that contribute to its overall presentation and coherence. Adhering to the appropriate research paper format is vital for ensuring that the research is accurately and effectively communicated to the intended audience. In this era of information, it is essential to understand the different research paper formats and their guidelines to communicate research effectively, accurately, and with the required level of detail. This post aims to provide an overview of some of the common research paper formats used in academic writing.
Research Paper Formats
Research Paper Formats are as follows:
	APA (American Psychological Association) format
	MLA (Modern Language Association) format
	Chicago/Turabian style
	IEEE (Institute of Electrical and Electronics Engineers) format
	AMA (American Medical Association) style
	Harvard style
	Vancouver style
	ACS (American Chemical Society) style
	ASA (American Sociological Association) style
	APSA (American Political Science Association) style

APA (American Psychological Association) Format
Here is a general APA format for a research paper:
	Title Page: The title page should include the title of your paper, your name, and your institutional affiliation. It should also include a running head, which is a shortened version of the title, and a page number in the upper right-hand corner.
	Abstract : The abstract is a brief summary of your paper, typically 150-250 words. It should include the purpose of your research, the main findings, and any implications or conclusions that can be drawn.
	Introduction: The introduction should provide background information on your topic, state the purpose of your research, and present your research question or hypothesis. It should also include a brief literature review that discusses previous research on your topic.
	Methods: The methods section should describe the procedures you used to collect and analyze your data. It should include information on the participants, the materials and instruments used, and the statistical analyses performed.
	Results: The results section should present the findings of your research in a clear and concise manner. Use tables and figures to help illustrate your results.
	Discussion : The discussion section should interpret your results and relate them back to your research question or hypothesis. It should also discuss the implications of your findings and any limitations of your study.
	References : The references section should include a list of all sources cited in your paper. Follow APA formatting guidelines for your citations and references.

Some additional tips for formatting your APA research paper:
	Use 12-point Times New Roman font throughout the paper.
	Double-space all text, including the references.
	Use 1-inch margins on all sides of the page.
	Indent the first line of each paragraph by 0.5 inches.
	Use a hanging indent for the references (the first line should be flush with the left margin, and all subsequent lines should be indented).
	Number all pages, including the title page and references page, in the upper right-hand corner.

APA Research Paper Format Template
APA Research Paper Format Template is as follows:
Title Page:
	Title of the paper
	Author’s name
	Institutional affiliation
	A brief summary of the main points of the paper, including the research question, methods, findings, and conclusions. The abstract should be no more than 250 words.

Introduction:
	Background information on the topic of the research paper
	Research question or hypothesis
	Significance of the study
	Overview of the research methods and design
	Brief summary of the main findings
	Participants: description of the sample population, including the number of participants and their characteristics (age, gender, ethnicity, etc.)
	Materials: description of any materials used in the study (e.g., survey questions, experimental apparatus)
	Procedure: detailed description of the steps taken to conduct the study
	Presentation of the findings of the study, including statistical analyses if applicable
	Tables and figures may be included to illustrate the results

Discussion:
	Interpretation of the results in light of the research question and hypothesis
	Implications of the study for the field
	Limitations of the study
	Suggestions for future research

References:
	A list of all sources cited in the paper, in APA format

Formatting guidelines:
	Double-spaced
	12-point font (Times New Roman or Arial)
	1-inch margins on all sides
	Page numbers in the top right corner
	Headings and subheadings should be used to organize the paper
	The first line of each paragraph should be indented
	Quotations of 40 or more words should be set off in a block quote with no quotation marks
	In-text citations should include the author’s last name and year of publication (e.g., Smith, 2019)

APA Research Paper Format Example
APA Research Paper Format Example is as follows:
The Effects of Social Media on Mental Health
University of XYZ
This study examines the relationship between social media use and mental health among college students. Data was collected through a survey of 500 students at the University of XYZ. Results suggest that social media use is significantly related to symptoms of depression and anxiety, and that the negative effects of social media are greater among frequent users.
Social media has become an increasingly important aspect of modern life, especially among young adults. While social media can have many positive effects, such as connecting people across distances and sharing information, there is growing concern about its impact on mental health. This study aims to examine the relationship between social media use and mental health among college students.
Participants: Participants were 500 college students at the University of XYZ, recruited through online advertisements and flyers posted on campus. Participants ranged in age from 18 to 25, with a mean age of 20.5 years. The sample was 60% female, 40% male, and 5% identified as non-binary or gender non-conforming.
Data was collected through an online survey administered through Qualtrics. The survey consisted of several measures, including the Patient Health Questionnaire-9 (PHQ-9) for depression symptoms, the Generalized Anxiety Disorder-7 (GAD-7) for anxiety symptoms, and questions about social media use.
Procedure :
Participants were asked to complete the online survey at their convenience. The survey took approximately 20-30 minutes to complete. Data was analyzed using descriptive statistics, correlations, and multiple regression analysis.
Results indicated that social media use was significantly related to symptoms of depression (r = .32, p < .001) and anxiety (r = .29, p < .001). Regression analysis indicated that frequency of social media use was a significant predictor of both depression symptoms (β = .24, p < .001) and anxiety symptoms (β = .20, p < .001), even when controlling for age, gender, and other relevant factors.
The results of this study suggest that social media use is associated with symptoms of depression and anxiety among college students. The negative effects of social media are greater among frequent users. These findings have important implications for mental health professionals and educators, who should consider addressing the potential negative effects of social media use in their work with young adults.
References :
References should be listed in alphabetical order according to the author’s last name. For example:
	Chou, H. T. G., & Edge, N. (2012). “They are happier and having better lives than I am”: The impact of using Facebook on perceptions of others’ lives. Cyberpsychology, Behavior, and Social Networking, 15(2), 117-121.
	Twenge, J. M., Joiner, T. E., Rogers, M. L., & Martin, G. N. (2018). Increases in depressive symptoms, suicide-related outcomes, and suicide rates among U.S. adolescents after 2010 and links to increased new media screen time. Clinical Psychological Science, 6(1), 3-17.

Note: This is just a sample Example do not use this in your assignment.
MLA (Modern Language Association) Format
MLA (Modern Language Association) Format is as follows:
	Page Layout : Use 8.5 x 11-inch white paper, with 1-inch margins on all sides. The font should be 12-point Times New Roman or a similar serif font.
	Heading and Title : The first page of your research paper should include a heading and a title. The heading should include your name, your instructor’s name, the course title, and the date. The title should be centered and in title case (capitalizing the first letter of each important word).
	In-Text Citations : Use parenthetical citations to indicate the source of your information. The citation should include the author’s last name and the page number(s) of the source. For example: (Smith 23).
	Works Cited Page : At the end of your paper, include a Works Cited page that lists all the sources you used in your research. Each entry should include the author’s name, the title of the work, the publication information, and the medium of publication.
	Formatting Quotations : Use double quotation marks for short quotations and block quotations for longer quotations. Indent the entire quotation five spaces from the left margin.
	Formatting the Body : Use a clear and readable font and double-space your text throughout. The first line of each paragraph should be indented one-half inch from the left margin.

MLA Research Paper Template
MLA Research Paper Format Template is as follows:
	Use 8.5 x 11 inch white paper.
	Use a 12-point font, such as Times New Roman.
	Use double-spacing throughout the entire paper, including the title page and works cited page.
	Set the margins to 1 inch on all sides.
	Use page numbers in the upper right corner, beginning with the first page of text.
	Include a centered title for the research paper, using title case (capitalizing the first letter of each important word).
	Include your name, instructor’s name, course name, and date in the upper left corner, double-spaced.

In-Text Citations
	When quoting or paraphrasing information from sources, include an in-text citation within the text of your paper.
	Use the author’s last name and the page number in parentheses at the end of the sentence, before the punctuation mark.
	If the author’s name is mentioned in the sentence, only include the page number in parentheses.

Works Cited Page
	List all sources cited in alphabetical order by the author’s last name.
	Each entry should include the author’s name, title of the work, publication information, and medium of publication.
	Use italics for book and journal titles, and quotation marks for article and chapter titles.
	For online sources, include the date of access and the URL.

Here is an example of how the first page of a research paper in MLA format should look:
Headings and Subheadings
	Use headings and subheadings to organize your paper and make it easier to read.
	Use numerals to number your headings and subheadings (e.g. 1, 2, 3), and capitalize the first letter of each word.
	The main heading should be centered and in boldface type, while subheadings should be left-aligned and in italics.
	Use only one space after each period or punctuation mark.
	Use quotation marks to indicate direct quotes from a source.
	If the quote is more than four lines, format it as a block quote, indented one inch from the left margin and without quotation marks.
	Use ellipses (…) to indicate omitted words from a quote, and brackets ([…]) to indicate added words.

Works Cited Examples
	Book: Last Name, First Name. Title of Book. Publisher, Publication Year.
	Journal Article: Last Name, First Name. “Title of Article.” Title of Journal, volume number, issue number, publication date, page numbers.
	Website: Last Name, First Name. “Title of Webpage.” Title of Website, publication date, URL. Accessed date.

Here is an example of how a works cited entry for a book should look:
Smith, John. The Art of Writing Research Papers. Penguin, 2021.
MLA Research Paper Example
MLA Research Paper Format Example is as follows:
Your Professor’s Name
Course Name and Number
Date (in Day Month Year format)
Word Count (not including title page or Works Cited)
Title: The Impact of Video Games on Aggression Levels
Video games have become a popular form of entertainment among people of all ages. However, the impact of video games on aggression levels has been a subject of debate among scholars and researchers. While some argue that video games promote aggression and violent behavior, others argue that there is no clear link between video games and aggression levels. This research paper aims to explore the impact of video games on aggression levels among young adults.
Background:
The debate on the impact of video games on aggression levels has been ongoing for several years. According to the American Psychological Association, exposure to violent media, including video games, can increase aggression levels in children and adolescents. However, some researchers argue that there is no clear evidence to support this claim. Several studies have been conducted to examine the impact of video games on aggression levels, but the results have been mixed.
Methodology:
This research paper used a quantitative research approach to examine the impact of video games on aggression levels among young adults. A sample of 100 young adults between the ages of 18 and 25 was selected for the study. The participants were asked to complete a questionnaire that measured their aggression levels and their video game habits.
The results of the study showed that there was a significant correlation between video game habits and aggression levels among young adults. The participants who reported playing violent video games for more than 5 hours per week had higher aggression levels than those who played less than 5 hours per week. The study also found that male participants were more likely to play violent video games and had higher aggression levels than female participants.
The findings of this study support the claim that video games can increase aggression levels among young adults. However, it is important to note that the study only examined the impact of video games on aggression levels and did not take into account other factors that may contribute to aggressive behavior. It is also important to note that not all video games promote violence and aggression, and some games may have a positive impact on cognitive and social skills.
Conclusion :
In conclusion, this research paper provides evidence to support the claim that video games can increase aggression levels among young adults. However, it is important to conduct further research to examine the impact of video games on other aspects of behavior and to explore the potential benefits of video games. Parents and educators should be aware of the potential impact of video games on aggression levels and should encourage young adults to engage in a variety of activities that promote cognitive and social skills.
Works Cited:
	American Psychological Association. (2017). Violent Video Games: Myths, Facts, and Unanswered Questions. Retrieved from https://www.apa.org/news/press/releases/2017/08/violent-video-games
	Ferguson, C. J. (2015). Do Angry Birds make for angry children? A meta-analysis of video game influences on children’s and adolescents’ aggression, mental health, prosocial behavior, and academic performance. Perspectives on Psychological Science, 10(5), 646-666.
	Gentile, D. A., Swing, E. L., Lim, C. G., & Khoo, A. (2012). Video game playing, attention problems, and impulsiveness: Evidence of bidirectional causality. Psychology of Popular Media Culture, 1(1), 62-70.
	Greitemeyer, T. (2014). Effects of prosocial video games on prosocial behavior. Journal of Personality and Social Psychology, 106(4), 530-548.

Chicago/Turabian Style
Chicago/Turabian Formate is as follows:
	Margins : Use 1-inch margins on all sides of the paper.
	Font : Use a readable font such as Times New Roman or Arial, and use a 12-point font size.
	Page numbering : Number all pages in the upper right-hand corner, beginning with the first page of text. Use Arabic numerals.
	Title page: Include a title page with the title of the paper, your name, course title and number, instructor’s name, and the date. The title should be centered on the page and in title case (capitalize the first letter of each word).
	Headings: Use headings to organize your paper. The first level of headings should be centered and in boldface or italics. The second level of headings should be left-aligned and in boldface or italics. Use as many levels of headings as necessary to organize your paper.
	In-text citations : Use footnotes or endnotes to cite sources within the text of your paper. The first citation for each source should be a full citation, and subsequent citations can be shortened. Use superscript numbers to indicate footnotes or endnotes.
	Bibliography : Include a bibliography at the end of your paper, listing all sources cited in your paper. The bibliography should be in alphabetical order by the author’s last name, and each entry should include the author’s name, title of the work, publication information, and date of publication.
	Formatting of quotations: Use block quotations for quotations that are longer than four lines. Indent the entire quotation one inch from the left margin, and do not use quotation marks. Single-space the quotation, and double-space between paragraphs.
	Tables and figures: Use tables and figures to present data and illustrations. Number each table and figure sequentially, and provide a brief title for each. Place tables and figures as close as possible to the text that refers to them.
	Spelling and grammar : Use correct spelling and grammar throughout your paper. Proofread carefully for errors.

Chicago/Turabian Research Paper Template
Chicago/Turabian Research Paper Template is as folows:
Title of Paper
Name of Student
Professor’s Name
I. Introduction
A. Background Information
B. Research Question
C. Thesis Statement
II. Literature Review
A. Overview of Existing Literature
B. Analysis of Key Literature
C. Identification of Gaps in Literature
III. Methodology
A. Research Design
B. Data Collection
C. Data Analysis
IV. Results
A. Presentation of Findings
B. Analysis of Findings
C. Discussion of Implications
V. Conclusion
A. Summary of Findings
B. Implications for Future Research
C. Conclusion
VI. References
A. Bibliography
B. In-Text Citations
VII. Appendices (if necessary)
A. Data Tables
C. Additional Supporting Materials
Chicago/Turabian Research Paper Example
Title: The Impact of Social Media on Political Engagement
Name: John Smith
Class: POLS 101
Professor: Dr. Jane Doe
Date: April 8, 2023
I. Introduction:
Social media has become an integral part of our daily lives. People use social media platforms like Facebook, Twitter, and Instagram to connect with friends and family, share their opinions, and stay informed about current events. With the rise of social media, there has been a growing interest in understanding its impact on various aspects of society, including political engagement. In this paper, I will examine the relationship between social media use and political engagement, specifically focusing on how social media influences political participation and political attitudes.
II. Literature Review:
There is a growing body of literature on the impact of social media on political engagement. Some scholars argue that social media has a positive effect on political participation by providing new channels for political communication and mobilization (Delli Carpini & Keeter, 1996; Putnam, 2000). Others, however, suggest that social media can have a negative impact on political engagement by creating filter bubbles that reinforce existing beliefs and discourage political dialogue (Pariser, 2011; Sunstein, 2001).
III. Methodology:
To examine the relationship between social media use and political engagement, I conducted a survey of 500 college students. The survey included questions about social media use, political participation, and political attitudes. The data was analyzed using descriptive statistics and regression analysis.
Iv. Results:
The results of the survey indicate that social media use is positively associated with political participation. Specifically, respondents who reported using social media to discuss politics were more likely to have participated in a political campaign, attended a political rally, or contacted a political representative. Additionally, social media use was found to be associated with more positive attitudes towards political engagement, such as increased trust in government and belief in the effectiveness of political action.
V. Conclusion:
The findings of this study suggest that social media has a positive impact on political engagement, by providing new opportunities for political communication and mobilization. However, there is also a need for caution, as social media can also create filter bubbles that reinforce existing beliefs and discourage political dialogue. Future research should continue to explore the complex relationship between social media and political engagement, and develop strategies to harness the potential benefits of social media while mitigating its potential negative effects.
Vii. References:
	Delli Carpini, M. X., & Keeter, S. (1996). What Americans know about politics and why it matters. Yale University Press.
	Pariser, E. (2011). The filter bubble: What the Internet is hiding from you. Penguin.
	Putnam, R. D. (2000). Bowling alone: The collapse and revival of American community. Simon & Schuster.
	Sunstein, C. R. (2001). Republic.com. Princeton University Press.

IEEE (Institute of Electrical and Electronics Engineers) Format
IEEE (Institute of Electrical and Electronics Engineers) Research Paper Format is as follows:
	Title : A concise and informative title that accurately reflects the content of the paper.
	Abstract : A brief summary of the paper, typically no more than 250 words, that includes the purpose of the study, the methods used, the key findings, and the main conclusions.
	Introduction : An overview of the background, context, and motivation for the research, including a clear statement of the problem being addressed and the objectives of the study.
	Literature review: A critical analysis of the relevant research and scholarship on the topic, including a discussion of any gaps or limitations in the existing literature.
	Methodology : A detailed description of the methods used to collect and analyze data, including any experiments or simulations, data collection instruments or procedures, and statistical analyses.
	Results : A clear and concise presentation of the findings, including any relevant tables, graphs, or figures.
	Discussion : A detailed interpretation of the results, including a comparison of the findings with previous research, a discussion of the implications of the results, and any recommendations for future research.
	Conclusion : A summary of the key findings and main conclusions of the study.
	References : A list of all sources cited in the paper, formatted according to IEEE guidelines.

In addition to these elements, an IEEE research paper should also follow certain formatting guidelines, including using 12-point font, double-spaced text, and numbered headings and subheadings. Additionally, any tables, figures, or equations should be clearly labeled and referenced in the text.
AMA (American Medical Association) Style
AMA (American Medical Association) Style Research Paper Format:
	Title Page: This page includes the title of the paper, the author’s name, institutional affiliation, and any acknowledgments or disclaimers.
	Abstract: The abstract is a brief summary of the paper that outlines the purpose, methods, results, and conclusions of the study. It is typically limited to 250 words or less.
	Introduction: The introduction provides a background of the research problem, defines the research question, and outlines the objectives and hypotheses of the study.
	Methods: The methods section describes the research design, participants, procedures, and instruments used to collect and analyze data.
	Results: The results section presents the findings of the study in a clear and concise manner, using graphs, tables, and charts where appropriate.
	Discussion: The discussion section interprets the results, explains their significance, and relates them to previous research in the field.
	Conclusion: The conclusion summarizes the main points of the paper, discusses the implications of the findings, and suggests future research directions.
	References: The reference list includes all sources cited in the paper, listed in alphabetical order by author’s last name.

In addition to these sections, the AMA format requires that authors follow specific guidelines for citing sources in the text and formatting their references. The AMA style uses a superscript number system for in-text citations and provides specific formats for different types of sources, such as books, journal articles, and websites.
Harvard Style
Harvard Style Research Paper format is as follows:
	Title page: This should include the title of your paper, your name, the name of your institution, and the date of submission.
	Abstract : This is a brief summary of your paper, usually no more than 250 words. It should outline the main points of your research and highlight your findings.
	Introduction : This section should introduce your research topic, provide background information, and outline your research question or thesis statement.
	Literature review: This section should review the relevant literature on your topic, including previous research studies, academic articles, and other sources.
	Methodology : This section should describe the methods you used to conduct your research, including any data collection methods, research instruments, and sampling techniques.
	Results : This section should present your findings in a clear and concise manner, using tables, graphs, and other visual aids if necessary.
	Discussion : This section should interpret your findings and relate them to the broader research question or thesis statement. You should also discuss the implications of your research and suggest areas for future study.
	Conclusion : This section should summarize your main findings and provide a final statement on the significance of your research.
	References : This is a list of all the sources you cited in your paper, presented in alphabetical order by author name. Each citation should include the author’s name, the title of the source, the publication date, and other relevant information.

In addition to these sections, a Harvard Style research paper may also include a table of contents, appendices, and other supplementary materials as needed. It is important to follow the specific formatting guidelines provided by your instructor or academic institution when preparing your research paper in Harvard Style.
Vancouver Style
Vancouver Style Research Paper format is as follows:
The Vancouver citation style is commonly used in the biomedical sciences and is known for its use of numbered references. Here is a basic format for a research paper using the Vancouver citation style:
	Title page: Include the title of your paper, your name, the name of your institution, and the date.
	Abstract : This is a brief summary of your research paper, usually no more than 250 words.
	Introduction : Provide some background information on your topic and state the purpose of your research.
	Methods : Describe the methods you used to conduct your research, including the study design, data collection, and statistical analysis.
	Results : Present your findings in a clear and concise manner, using tables and figures as needed.
	Discussion : Interpret your results and explain their significance. Also, discuss any limitations of your study and suggest directions for future research.
	References : List all of the sources you cited in your paper in numerical order. Each reference should include the author’s name, the title of the article or book, the name of the journal or publisher, the year of publication, and the page numbers.

ACS (American Chemical Society) Style
ACS (American Chemical Society) Style Research Paper format is as follows:
The American Chemical Society (ACS) Style is a citation style commonly used in chemistry and related fields. When formatting a research paper in ACS Style, here are some guidelines to follow:
	Paper Size and Margins : Use standard 8.5″ x 11″ paper with 1-inch margins on all sides.
	Font: Use a 12-point serif font (such as Times New Roman) for the main text. The title should be in bold and a larger font size.
	Title Page : The title page should include the title of the paper, the authors’ names and affiliations, and the date of submission. The title should be centered on the page and written in bold font. The authors’ names should be centered below the title, followed by their affiliations and the date.
	Abstract : The abstract should be a brief summary of the paper, no more than 250 words. It should be on a separate page and include the title of the paper, the authors’ names and affiliations, and the text of the abstract.
	Main Text : The main text should be organized into sections with headings that clearly indicate the content of each section. The introduction should provide background information and state the research question or hypothesis. The methods section should describe the procedures used in the study. The results section should present the findings of the study, and the discussion section should interpret the results and provide conclusions.
	References: Use the ACS Style guide to format the references cited in the paper. In-text citations should be numbered sequentially throughout the text and listed in numerical order at the end of the paper.
	Figures and Tables: Figures and tables should be numbered sequentially and referenced in the text. Each should have a descriptive caption that explains its content. Figures should be submitted in a high-quality electronic format.
	Supporting Information: Additional information such as data, graphs, and videos may be included as supporting information. This should be included in a separate file and referenced in the main text.
	Acknowledgments : Acknowledge any funding sources or individuals who contributed to the research.

ASA (American Sociological Association) Style
ASA (American Sociological Association) Style Research Paper format is as follows:
	Title Page: The title page of an ASA style research paper should include the title of the paper, the author’s name, and the institutional affiliation. The title should be centered and should be in title case (the first letter of each major word should be capitalized).
	Abstract: An abstract is a brief summary of the paper that should appear on a separate page immediately following the title page. The abstract should be no more than 200 words in length and should summarize the main points of the paper.
	Main Body: The main body of the paper should begin on a new page following the abstract page. The paper should be double-spaced, with 1-inch margins on all sides, and should be written in 12-point Times New Roman font. The main body of the paper should include an introduction, a literature review, a methodology section, results, and a discussion.
	References : The reference section should appear on a separate page at the end of the paper. All sources cited in the paper should be listed in alphabetical order by the author’s last name. Each reference should include the author’s name, the title of the work, the publication information, and the date of publication.
	Appendices : Appendices are optional and should only be included if they contain information that is relevant to the study but too lengthy to be included in the main body of the paper. If you include appendices, each one should be labeled with a letter (e.g., Appendix A, Appendix B, etc.) and should be referenced in the main body of the paper.

APSA (American Political Science Association) Style
APSA (American Political Science Association) Style Research Paper format is as follows:
	Title Page: The title page should include the title of the paper, the author’s name, the name of the course or instructor, and the date.
	Abstract : An abstract is typically not required in APSA style papers, but if one is included, it should be brief and summarize the main points of the paper.
	Introduction : The introduction should provide an overview of the research topic, the research question, and the main argument or thesis of the paper.
	Literature Review : The literature review should summarize the existing research on the topic and provide a context for the research question.
	Methods : The methods section should describe the research methods used in the paper, including data collection and analysis.
	Results : The results section should present the findings of the research.
	Discussion : The discussion section should interpret the results and connect them back to the research question and argument.
	Conclusion : The conclusion should summarize the main findings and implications of the research.
	References : The reference list should include all sources cited in the paper, formatted according to APSA style guidelines.

In-text citations in APSA style use parenthetical citation, which includes the author’s last name, publication year, and page number(s) if applicable. For example, (Smith 2010, 25).
About the author

Muhammad Hassan
Researcher, Academic Writer, Web developer
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A research design is a strategy for answering your   research question  using empirical data. Creating a research design means making decisions about:
	Your overall research objectives and approach
	Whether you’ll rely on primary research or secondary research
	Your sampling methods or criteria for selecting subjects
	Your data collection methods
	The procedures you’ll follow to collect data
	Your data analysis methods

A well-planned research design helps ensure that your methods match your research objectives and that you use the right kind of analysis for your data.
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Before you can start designing your research, you should already have a clear idea of the research question you want to investigate.
There are many different ways you could go about answering this question. Your research design choices should be driven by your aims and priorities—start by thinking carefully about what you want to achieve.
The first choice you need to make is whether you’ll take a qualitative or quantitative approach.
Qualitative research designs tend to be more flexible and inductive , allowing you to adjust your approach based on what you find throughout the research process.
Quantitative research designs tend to be more fixed and deductive , with variables and hypotheses clearly defined in advance of data collection.
It’s also possible to use a mixed-methods design that integrates aspects of both approaches. By combining qualitative and quantitative insights, you can gain a more complete picture of the problem you’re studying and strengthen the credibility of your conclusions.
Practical and ethical considerations when designing research
As well as scientific considerations, you need to think practically when designing your research. If your research involves people or animals, you also need to consider research ethics .
	How much time do you have to collect data and write up the research?
	Will you be able to gain access to the data you need (e.g., by travelling to a specific location or contacting specific people)?
	Do you have the necessary research skills (e.g., statistical analysis or interview techniques)?
	Will you need ethical approval ?

At each stage of the research design process, make sure that your choices are practically feasible.
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Within both qualitative and quantitative approaches, there are several types of research design to choose from. Each type provides a framework for the overall shape of your research.
Types of quantitative research designs
Quantitative designs can be split into four main types.
	Experimental and   quasi-experimental designs allow you to test cause-and-effect relationships
	Descriptive and correlational designs allow you to measure variables and describe relationships between them.

With descriptive and correlational designs, you can get a clear picture of characteristics, trends and relationships as they exist in the real world. However, you can’t draw conclusions about cause and effect (because correlation doesn’t imply causation ).
Experiments are the strongest way to test cause-and-effect relationships without the risk of other variables influencing the results. However, their controlled conditions may not always reflect how things work in the real world. They’re often also more difficult and expensive to implement.
Types of qualitative research designs
Qualitative designs are less strictly defined. This approach is about gaining a rich, detailed understanding of a specific context or phenomenon, and you can often be more creative and flexible in designing your research.
The table below shows some common types of qualitative design. They often have similar approaches in terms of data collection, but focus on different aspects when analyzing the data.
Your research design should clearly define who or what your research will focus on, and how you’ll go about choosing your participants or subjects.
In research, a population is the entire group that you want to draw conclusions about, while a sample is the smaller group of individuals you’ll actually collect data from.

Defining the population
A population can be made up of anything you want to study—plants, animals, organizations, texts, countries, etc. In the social sciences, it most often refers to a group of people.
For example, will you focus on people from a specific demographic, region or background? Are you interested in people with a certain job or medical condition, or users of a particular product?
The more precisely you define your population, the easier it will be to gather a representative sample.
	Sampling methods

Even with a narrowly defined population, it’s rarely possible to collect data from every individual. Instead, you’ll collect data from a sample.
To select a sample, there are two main approaches: probability sampling and non-probability sampling . The sampling method you use affects how confidently you can generalize your results to the population as a whole.
Probability sampling is the most statistically valid option, but it’s often difficult to achieve unless you’re dealing with a very small and accessible population.
For practical reasons, many studies use non-probability sampling, but it’s important to be aware of the limitations and carefully consider potential biases. You should always make an effort to gather a sample that’s as representative as possible of the population.
Case selection in qualitative research
In some types of qualitative designs, sampling may not be relevant.
For example, in an ethnography or a case study , your aim is to deeply understand a specific context, not to generalize to a population. Instead of sampling, you may simply aim to collect as much data as possible about the context you are studying.
In these types of design, you still have to carefully consider your choice of case or community. You should have a clear rationale for why this particular case is suitable for answering your research question .
For example, you might choose a case study that reveals an unusual or neglected aspect of your research problem, or you might choose several very similar or very different cases in order to compare them.
Data collection methods are ways of directly measuring variables and gathering information. They allow you to gain first-hand knowledge and original insights into your research problem.
You can choose just one data collection method, or use several methods in the same study.
Survey methods
Surveys allow you to collect data about opinions, behaviors, experiences, and characteristics by asking people directly. There are two main survey methods to choose from: questionnaires and interviews .
Observation methods
Observational studies allow you to collect data unobtrusively, observing characteristics, behaviors or social interactions without relying on self-reporting.
Observations may be conducted in real time, taking notes as you observe, or you might make audiovisual recordings for later analysis. They can be qualitative or quantitative.
Other methods of data collection
There are many other ways you might collect data depending on your field and topic.
If you’re not sure which methods will work best for your research design, try reading some papers in your field to see what kinds of data collection methods they used.
Secondary data
If you don’t have the time or resources to collect data from the population you’re interested in, you can also choose to use secondary data that other researchers already collected—for example, datasets from government surveys or previous studies on your topic.
With this raw data, you can do your own analysis to answer new research questions that weren’t addressed by the original study.
Using secondary data can expand the scope of your research, as you may be able to access much larger and more varied samples than you could collect yourself.
However, it also means you don’t have any control over which variables to measure or how to measure them, so the conclusions you can draw may be limited.
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As well as deciding on your methods, you need to plan exactly how you’ll use these methods to collect data that’s consistent, accurate, and unbiased.
Planning systematic procedures is especially important in quantitative research, where you need to precisely define your variables and ensure your measurements are high in reliability and validity.
Operationalization
Some variables, like height or age, are easily measured. But often you’ll be dealing with more abstract concepts, like satisfaction, anxiety, or competence. Operationalization means turning these fuzzy ideas into measurable indicators.
If you’re using observations , which events or actions will you count?
If you’re using surveys , which questions will you ask and what range of responses will be offered?
You may also choose to use or adapt existing materials designed to measure the concept you’re interested in—for example, questionnaires or inventories whose reliability and validity has already been established.
Reliability and validity
Reliability means your results can be consistently reproduced, while validity means that you’re actually measuring the concept you’re interested in.
For valid and reliable results, your measurement materials should be thoroughly researched and carefully designed. Plan your procedures to make sure you carry out the same steps in the same way for each participant.
If you’re developing a new questionnaire or other instrument to measure a specific concept, running a pilot study allows you to check its validity and reliability in advance.
Sampling procedures
As well as choosing an appropriate sampling method , you need a concrete plan for how you’ll actually contact and recruit your selected sample.
That means making decisions about things like:
	How many participants do you need for an adequate sample size?
	What inclusion and exclusion criteria will you use to identify eligible participants?
	How will you contact your sample—by mail, online, by phone, or in person?

If you’re using a probability sampling method , it’s important that everyone who is randomly selected actually participates in the study. How will you ensure a high response rate?
If you’re using a non-probability method , how will you avoid research bias and ensure a representative sample?
Data management
It’s also important to create a data management plan for organizing and storing your data.
Will you need to transcribe interviews or perform data entry for observations? You should anonymize and safeguard any sensitive data, and make sure it’s backed up regularly.
Keeping your data well-organized will save time when it comes to analyzing it. It can also help other researchers validate and add to your findings (high replicability ).
On its own, raw data can’t answer your research question. The last step of designing your research is planning how you’ll analyze the data.
Quantitative data analysis
In quantitative research, you’ll most likely use some form of statistical analysis . With statistics, you can summarize your sample data, make estimates, and test hypotheses.
Using descriptive statistics , you can summarize your sample data in terms of:
	The distribution of the data (e.g., the frequency of each score on a test)
	The central tendency of the data (e.g., the mean to describe the average score)
	The variability of the data (e.g., the standard deviation to describe how spread out the scores are)

The specific calculations you can do depend on the level of measurement of your variables.
Using inferential statistics , you can:
	Make estimates about the population based on your sample data.
	Test hypotheses about a relationship between variables.

Regression and correlation tests look for associations between two or more variables, while comparison tests (such as t tests and ANOVAs ) look for differences in the outcomes of different groups.
Your choice of statistical test depends on various aspects of your research design, including the types of variables you’re dealing with and the distribution of your data.
Qualitative data analysis
In qualitative research, your data will usually be very dense with information and ideas. Instead of summing it up in numbers, you’ll need to comb through the data in detail, interpret its meanings, identify patterns, and extract the parts that are most relevant to your research question.
Two of the most common approaches to doing this are thematic analysis and discourse analysis .
There are many other ways of analyzing qualitative data depending on the aims of your research. To get a sense of potential approaches, try reading some qualitative research papers in your field.
If you want to know more about the research process , methodology , research bias , or statistics , make sure to check out some of our other articles with explanations and examples.
	Simple random sampling
	Stratified sampling
	Cluster sampling
	Likert scales
	Reproducibility

 Statistics
	Null hypothesis
	Statistical power
	Probability distribution
	Effect size
	Poisson distribution

Research bias
	Optimism bias
	Cognitive bias
	Implicit bias
	Hawthorne effect
	Anchoring bias
	Explicit bias

A research design is a strategy for answering your   research question . It defines your overall approach and determines how you will collect and analyze data.
A well-planned research design helps ensure that your methods match your research aims, that you collect high-quality data, and that you use the right kind of analysis to answer your questions, utilizing credible sources . This allows you to draw valid , trustworthy conclusions.
Quantitative research designs can be divided into two main categories:
	Correlational and descriptive designs are used to investigate characteristics, averages, trends, and associations between variables.
	Experimental and quasi-experimental designs are used to test causal relationships .

Qualitative research designs tend to be more flexible. Common types of qualitative design include case study , ethnography , and grounded theory designs.
The priorities of a research design can vary depending on the field, but you usually have to specify:
	Your research questions and/or hypotheses
	Your overall approach (e.g., qualitative or quantitative )
	The type of design you’re using (e.g., a survey , experiment , or case study )
	Your data collection methods (e.g., questionnaires , observations)
	Your data collection procedures (e.g., operationalization , timing and data management)
	Your data analysis methods (e.g., statistical tests  or thematic analysis )

A sample is a subset of individuals from a larger population . Sampling means selecting the group that you will actually collect data from in your research. For example, if you are researching the opinions of students in your university, you could survey a sample of 100 students.
In statistics, sampling allows you to test a hypothesis about the characteristics of a population.
Operationalization means turning abstract conceptual ideas into measurable observations.
For example, the concept of social anxiety isn’t directly observable, but it can be operationally defined in terms of self-rating scores, behavioral avoidance of crowded places, or physical anxiety symptoms in social situations.
Before collecting data , it’s important to consider how you will operationalize the variables that you want to measure.
A research project is an academic, scientific, or professional undertaking to answer a research question . Research projects can take many forms, such as qualitative or quantitative , descriptive , longitudinal , experimental , or correlational . What kind of research approach you choose will depend on your topic.
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We assessed the relationship of body weight time in target range (TTR) with composite kidney outcome in people with overweight/obesity and type 2 diabetes mellitus (T2DM).
Included in this study were 3,601 participants with baseline estimated glomerular filtration rate (eGFR) ≥60 mL/min/1.73 m 2 from the Look AHEAD (Action for Health in Diabetes) trial. Body weight TTR was defined as the proportion of time during the first 4 years that body weight was within the weight loss target (a weight loss of ≥7% from baseline). The primary outcome was composite kidney outcome, defined as eGFR decline ≥30% from baseline and to a level <60 mL/min/1.73 m 2 at follow-up visit, or end-stage kidney disease.
During a median follow-up of 8.0 years, 435 cases of composite kidney outcome were documented. Body weight TTR during the first 4 years was inversely associated with the subsequent risk of composite kidney outcome (per SD increment; adjusted hazard ratio [HR] 0.81; 95% CI 0.70–0.93). Accordingly, the adjusted HRs (95% CI) of composite kidney outcome were 1.00 (reference), 0.73 (0.54–1.00), 0.71 (0.52–0.99), and 0.54 (0.36–0.80) for participants with body weight TTR of 0%, >0% to <29.9%, 29.9% to <69.7%, and 69.7% to <100%, respectively. Similar results were found for a doubling of the urine albumin to creatinine ratio (secondary outcome).
A higher body weight TTR, with a weight loss target of losing ≥7% of initial weight, was associated with a lower risk of kidney outcomes in participants with overweight/obesity and T2DM.
Graphical Abstract

One of the driving forces behind the escalating prevalence of type 2 diabetes mellitus (T2DM) is the global pandemic of obesity ( 1 ). The twin epidemics of T2DM and obesity are important factors contributing to the increase in chronic kidney disease (CKD) ( 2 – 4 ). Obesity and weight management have been reported to be associated with improved outcomes in adults with T2DM ( 5 ). Behavioral lifestyle weight loss intervention is an effective noninvasive weight loss strategy. The Look AHEAD (Action for Health in Diabetes) trial, the largest multicenter clinical trial designed to examine the effect of an intensive lifestyle intervention (ILI) (here, achieving and maintaining weight loss of ≥7% by focusing on reduced caloric intake and increased physical activity) on the prevention of cardiovascular disease (CVD) in individuals with overweight/obesity and T2DM, showed that the incidence of very-high-risk CKD was significantly reduced in the ILI group, compared with the diabetes support and education (DSE) group ( 6 ). Notably, a subset of participants in the Look AHEAD trial typically recovered one-third of their weight loss within the first year of treatment, and returned their weight to baseline levels within 3–5 years ( 7 ). Weight regain results in the reduction or loss of cardiometabolic benefits associated with weight loss ( 8 , 9 ). Therefore, we speculate that long-term weight maintenance within a certain target range is more beneficial for kidney health.
Body weight time in target range (TTR) is a novel metric of body weight management. It is the proportion of time that body weight is within a specified range. It incorporates average body weight values and body weight variability over a period of time to quantify weight control. However, the association between body weight TTR and the kidney outcomes remains unknown. To address this knowledge gap, using data from the Look AHEAD trial, we assessed the association between body weight TTR (a weight loss of ≥7% from baseline) and kidney outcomes in people with overweight/obesity and T2DM.
Study Design and Population
The details about the design and methods of the Look AHEAD trial have been described elsewhere ( 10 , 11 ). In brief, the Look AHEAD trial, including 16 clinical sites in the United States, is a multicenter, randomized controlled trial that evaluated the effects of an ILI versus DSE on cardiovascular morbidity and mortality among 5,145 adults with a BMI >25 kg/m 2 (or >27 kg/m 2 if taking insulin) and a T2DM diagnosis.
Eligible patients were randomly assigned to participate in ILI or to receive DSE (control group). The goal of the ILI was to achieve and maintain weight loss of ≥7% through reduced caloric intake and increased physical activity. The program included both group and individual counseling sessions, occurring weekly during the first 6 months, with decreasing frequency over the course of the trial. DSE featured three group sessions per year that focused on exercise, diet, and social support during years 1 through 4. In subsequent years, the frequency was reduced to one session annually.
This study is a post hoc analysis of the Look AHEAD trial. Of the total 5,145 participants, 244 who had consent restrictions were excluded from the present study. Of the remaining 4,901 participants, those who had fewer than three weight measurements during the first 4 years of the study; had self-reported kidney failure; had baseline estimated glomerular filtration rate (eGFR) data missing, or baseline eGFR levels <60 mL/min/1.73 m 2 , or had no eGFR measurements after the first 4 years of the study; or developed composite kidney outcome during the first 4 years were further excluded. Therefore, a total of 3,601 participants were included in the final analysis ( Supplementary Fig. 1 ). Participants included in the analysis did not differ in in population characteristics from those not included ( n = 1,300) ( Supplementary Table 1 ).
The Look AHEAD trial was approved by the local institutional review boards, and written informed consent was obtained from all participants.
Body Weight TTR
At annual visits, certified staff members measured participants’ weight and waist circumference, and assessed medication use ( 10 ). Weight and height were measured twice separately with a digital scale and a standard range finder, and the average of these repeated measurements was used for analysis.
The primary exposure of interest was body weight TTR during the first 4 years, defined as the proportion of time during the first 4 years that body weight was within the weight loss target (a weight loss of ≥7% from baseline). The first 4 years were chosen because during this time, more weight measurements were available to calculate the individual TTR, and participants had more frequent individual supervision and group sessions. TTR was calculated by linear interpolation using the Rosendaal method ( 12 , 13 ). The data on the first 4 years of body weight TTR distribution of participants in the two groups are shown in Supplementary Fig. 2 . Owing to the large proportion of participants who had a TTR of zero in the first 4 years, participants with a TTR of 0% were used as the reference category in the analysis of this study, and the remaining participants were divided by tertiles of body weight TTR during the first 4 years.
Assessment of Covariates
Information on age, sex, race/ethnicity, smoking status, alcohol use status, education, duration of diabetes, medical history, and medication use was ascertained by standardized questionnaires. Mean body weight is the mean of weight measurements over the previous 4 years, and body weight variability is the SD of these weight measurements.
Study Outcome
Blood samples were obtained after a fast of ≥12-h fast, and laboratory tests were performed at the Central Biochemistry Laboratory (Northwest Lipid Research Laboratories, University of Washington, Seattle, WA). Serum and urine creatinine concentrations were measured with the Roche Creatinine Plus enzymatic reagent on a Roche Modular Pautoanalyzer. The value of the assay calibrator is traceable to the isotope dilution mass spectrometry reference method. These measures were performed annually through year 4 and every other year thereafter. Urine albumin to creatinine ratio (UACR) was calculated from urine albumin and creatinine concentrations. The eGFR was calculated using the 2009 Chronic Kidney Disease Epidemiology Collaboration equation based on serum creatinine and includes race (Black versus non-Black individuals) ( 14 ).
The primary outcome was the composite kidney outcome, defined as a decrease in eGFR of ≥30% from baseline and to a level <60 mL/min/1.73 m 2 at follow-up visit, or end-stage kidney disease (ESKD; eGFR <15 mL/min/1.73 m 2 or self-reported kidney failure) ( 15 , 16 ).
The secondary outcome was a doubling of UACR, defined as a doubling of UACR from <10 mg/g to ≥10 mg/g ( 16 ). This outcome is defined because, in people with T2DM, even UACR levels of 10–30 mg/g may increase the risk of cardiovascular events compared with UACR levels of 10 mg/g ( 17 ). A total of 1,592 participants who had weight measurements at least three times during the first 4 years of the study, had a UACR <10 mg/g at baseline, had UACR measurements after the first 4 years of the study, and did not develop a doubling of UACR during the first 4 years of the study were included for the analysis of a doubling of UACR ( Supplementary Fig. 3 ).
Statistical Analysis
Baseline characteristics were presented as the mean ± SD or median (25, 75th quantiles) for continuous variables and number (percent) for categorical variables. The differences in population characteristics according to the categories of body weight TTR during the first 4 years (0%, and tertiles of body weight TTR: >0% to <29.9% [tertile 1], 29.9% to <69.7% [tertile 2], and 69.7% to <100% [tertile 3]) were compared using ANOVA tests, Kruskal–Wallis tests, or χ 2 tests, accordingly.
The follow-up time for each participant was defined as the middle time between the date of follow-up visit at which the study outcome was first diagnosed and the most recent follow-up visit date before the diagnosis, the last examination when the participant was lost from the study, or the end of follow-up (Y10), whichever occurred first. The cumulative rate of the primary outcome according to the categories of body weight TTR during the first 4 years was estimated using the Kaplan-Meier method. The association of body weight TTR during the first 4 years with subsequent study outcomes was estimated using hazard ratios (HRs) and 95% CIs derived from Cox proportional hazards regression models with adjustments for age, sex, race, intervention group, education levels, systolic blood pressure (SBP), smoking and alcohol use status, eGFR, UACR, low-density lipoprotein cholesterol (LDL-C), fasting blood glucose level, history of CVD, insulin use, antihypertensive drug use, and diabetes duration at baseline; as well as mean body weight and body weight variability during the first 4 years. Proportional hazard assumptions for Cox models were verified using Schoenfeld residuals; no violation of this assumption was detected. Restricted cubic splines with three knots were used to explore the dose–response association between body weight TTR during the first 4 years expressed as the continuous variable (with 0% as the reference) and composite kidney outcome with adjustments for the covariates described above.
As additional exploratory analyses, stratified analyses and interaction testing were used to evaluate possible modifications of the association between body weight TTR during the first 4 years and composite kidney outcome in various subgroups, including age (<60 or ≥60 years), sex (male or female), intervention group (ILI or DSE), SBP (<140 or ≥140 mmHg), eGFR (<90 or ≥90 mL/min/1.73 m 2 ), UACR (<30 or ≥30 mg/g), diabetes duration (<5 or ≥5 years), insulin use (no or yes), and history of CVD (no or yes) at baseline, as well as mean body weight (<96 [median] or ≥96 kg), and BMI (<34 [median] or ≥34 kg/m 2 ) during the first 4 years.
A series of sensitivity analyses were performed. First, the association of mean body weight and body weight variability during the first 4 years and the percentage of body weight loss from baseline to year 4 with composite kidney outcome was examined. Second, we examined the association of body weight TTR during the first 4 years with very-high-risk CKD, the primary outcome in the parent Look AHEAD study ( 6 ), which was defined by eGFR <30 mL/min/1.73 m 2 regardless of UACR; or eGFR <45 mL/min/1.73 m 2 and UACR ≥30 mg; or eGFR <60 mL/min/1.73 m 2 and UACR >300 mg/g; or received renal replacement therapy regardless of measured eGFR or UACR ( 6 ) and a doubling of UACR, which was redefined as a doubling of UACR from <30 mg/g to ≥30 mg/g. Third, according to the American Diabetes Association’s Obesity and Weight Management for the Prevention and Treatment of Type 2 Diabetes: Standards of Care in Diabetes–2023 clinical guidelines ( 18 ), body weight TTR was recalculated as the proportion of time during the first 4 years that body weight was within a weight-loss target of ≥5% from baseline. Fourth, we further adjusted for the average levels of several variables, including SBP, eGFR, UACR, LDL-C, and fasting blood glucose level during the first 4 years in the regression models. Fifth, only the primary outcome that was reconfirmed using a second eGFR measurement during the follow-up period was included in the analysis. Sixth, body weight TTR was recalculated on the basis of all weight measurements taken before the study outcome occurred or the end of follow-up. Data were analyzed with R, software version 4.2.2 ( https://www.r-project.org ), and a two-tailed P < 0.05 was regarded as being statistically significant in all analyses.
Data and Resource Availability
The data underlying this article are available in National Institute of Diabetes and Digestive and Kidney Diseases Central Repository ( https://repository.niddk.nih.gov/ ). Study materials that support the findings of this study will be available from the corresponding authors on request.
Baseline Characteristics of the Participants
Of the 3,601 participants included, the mean age (SD) was 59.0 (6.6) years, and 2,140 (59%) were women. Participants with higher TTR were older, more likely to be White and from the ILI group, had lower fasting glucose levels and LDL-C concentrations at baseline, and had lower mean body weight levels during the first 4 years ( Table 1 ).
Population characteristics according to categories of body weight TTR * during the first 4 years
Variables are presented as mean ± SD or n (%) or median (25th, 75th quantiles).
The proportion of time that participants maintained a weight loss target of ≥7% of initial weight.
Association of Body Weight TTR During the First 4 Years With Study Outcomes
During a median follow-up duration of 8.0 years (30,436 person-years), 435 participants reached the composite kidney outcome after the first 4 years, including 415 cases of eGFR decline of ≥30% and to a level <60 mL/min/1.73 m 2 , and 20 cases of ESKD.
Body weight TTR during the first 4 years was inversely associated with the subsequent risk of composite kidney outcome (per SD increment; adjusted HR 0.81; 95% CI 0.70–0.93; overall P < 0.001; P for nonlinearity = 0.576) ( Fig. 1 ). Accordingly, when body weight TTR during the first 4 years was assessed as categories, the adjusted HRs (95% CI) of composite kidney outcome were 1.00 (reference), 0.73 (0.54–1.00), 0.71 (0.52–0.99), and 0.54 (0.36–0.80) for participants with body weight TTR of 0%, >0% to <29.9%, 29.9% to <69.7%, and 69.7% to <100%, respectively ( Table 2 ). Cumulative incidence curves also showed that lower body weight TTR was associated with a higher risk of composite kidney outcome ( Supplementary Fig. 4 ).

The relationship of body weight TTR (the proportion of time that participants maintained a weight loss target of ≥7% of initial weight) during the first 4 years with composite kidney outcome. The composite kidney outcome was adjusted for age, sex, race, intervention group, education levels, smoking and alcohol use status, SBP, eGFR, UACR, LDL-C, fasting plasma glucose level, history of CVD, insulin use, antihypertensive drug use, and diabetes duration at baseline, as well as mean body weight and body weight variability during the first 4 years.
The association between body weight TTR * during the first 4 years and the risk of study outcomes
Incidence per 1,000 person-years.
Adjusted for age, sex, race, intervention group, education levels, smoking and alcohol use status, SBP, eGFR, UACR, LDL-C, fasting plasma glucose level, history of CVD, insulin use, antihypertensive drug use, and diabetes duration at baseline, as well as mean body weight and body weight variability during the first 4 years.
Participants with TTR of 0% were used as the reference category, and the remaining participants were divided by tertiles of body weight TTR during the first 4 years.
Mean body weight and body weight variability during the first 4 years were not significantly associated with the risk of composite kidney outcome ( Supplementary Table 2 ). However, there was a significant, nonlinear, L-shaped association between the percentage of body weight loss and composite kidney outcome, with an inflection point of ∼5% of body weight loss ( Supplementary Fig. 5 ). That is, when the percentage of body weight loss was less than ∼5%, the percentage of body-weight loss was negatively associated with the composite kidney outcome, and when the percentage of body-weight loss was >5%, the risk of composite kidney outcome reached a plateau. Of note, including the mean body weight, body weight variability during the first 4 years, and the percentage of body weight loss from baseline to year 4 in the regression models did not materially change the association between body weight TTR during the first 4 years and composite kidney outcome risk ( Supplementary Table 3 ), suggesting that the association between body weight TTR and composite kidney outcome was independent of these three standard weight measures.
Moreover, although some results were not significant, compared with participants with body weight TTR during the first 4 years of 0%, a lower risk of a doubling of UACR was found in those with body weight TTR of >0% to <29.4% (adjusted HR 0.91; 95% CI 0.68–1.23), 29.4% to <73.6% (adjusted HR 0.88; 95% CI 0.63–1.24), and 73.6% to <100% (adjusted HR 0.58; 95% CI 0.38–0.88) ( Table 2 ).
Assessment of Potential Effect Modifiers
A stronger inverse association of body weight TTR during the first 4 years with composite kidney outcome was found among participants in the ILI group (per SD increment; adjusted HR 0.77, 95% CI 0.66–0.89; versus DSE group: adjusted HR 1.00, 95% CI 0.79–1.27; P for interaction = 0.048) ( Fig. 2 ). Consistently, when body weight TTR during the first 4 years was assessed as categories in different intervention groups, the inverse association of body weight TTR with the risk of composite kidney outcome ( Supplementary Table 4 ) and a doubling of UACR ( Supplementary Table 5 ) was found in the ILI group but not in the DSE group.

The relationship of body weight TTR (the proportion of time that participants maintained a weight loss target of ≥7% of initial weight) during the first 4 years (per SD increment) with composite kidney outcome in various subgroups. The composite kidney outcome in various subgroups was adjusted, if not already stratified, for age, sex, race, intervention group, education levels, smoking and alcohol use status, SBP, eGFR, UACR, LDL-C, fasting plasma glucose level, history of CVD, insulin use, antihypertensive drug use, and diabetes duration at baseline, as well as mean body weight and body weight variability during the first 4 years.
None of other variables, including age, sex, SBP, eGFR, UACR, diabetes duration, insulin use, and history of CVD at baseline, as well as mean body weight and BMI during the first 4 years, significantly modified the association of body weight TTR during the first 4 years with the subsequent risk of composite kidney outcome (for all, P for interaction >0.05) ( Fig. 2 ).
Sensitivity Analysis
Among participants in the ILI group, compared with those with body weight TTR during the first 4 years of 0%, a significantly lower risk of a doubling of UACR from <30 mg/g to ≥30 mg/g was found in participants with body weight TTR of 81.8% to <100% (tertile 3; adjusted HR 0.59; 95% CI 0.35–0.99) ( Supplementary Table 6 ). Moreover, among participants in the ILI group, those with body weight TTR during the first 4 years of 80.8% to <100% (tertile 3) had a nonstatistically significant lower risk of very-high-risk CKD (adjusted HR 0.41; 95% CI 0.15–1.13), compared with participants with a TTR of 0%, partly due to insufficient statistical power ( Supplementary Table 7 ).
Further adjustments for the average levels of SBP, eGFR, UACR, LDL-C, and fasting blood glucose during the first 4 years ( Supplementary Table 8 ), calculating TTR as the proportion of time during the first 4 years that body weight was within a weight loss target of ≥5% from baseline ( Supplementary Table 9 ), defining the primary outcome with reconfirmation using a second eGFR measurement during the follow-up period ( Supplementary Table 10 ), or calculating TTR on the basis of all weight measurements taken before the study outcome occurred or the end of follow-up ( Supplementary Table 11 ) did not substantially change our findings.
In this post hoc analysis of the Look AHEAD trial, we found an inverse association between the body weight TTR during the first 4 years and the subsequent risk of composite kidney outcome, independent of the mean body weight and body weight variability during the first 4 years and the percentage of body weight loss from baseline to year 4. TTR represents an important measure of body weight control beyond the mean body weight, body weight variability, and the percentage of body weight loss, and predicts renal outcomes in people with overweight/obesity and T2DM. In this study, the weight loss target is a weight loss of ≥7% (primary analysis) and 5% (sensitivity analysis) from baseline, indicating that even a single-digit sustained weight loss can bring significant renal benefits.
The Look AHEAD trial showed that compared with DSE, ILI, which was designed to produce weight loss through caloric restriction and physical activity, reduced the incidence of very-high-risk CKD by 31% in individuals with overweight/obesity and T2DM ( 6 ). However, in the Look AHEAD trial, a subset of participants regained a third of their body weight within the first year of treatment and returned to baseline body weight within 3–5 years ( 7 ). Weight regain leads to a reduction or loss of cardiometabolic benefits associated with weight loss ( 8 , 9 ). Nevertheless, because the study by the Look AHEAD Trial Group ( 6 ) mainly focused on the effect of average weight loss on CKD risk and did not simultaneously consider the effect of weight change on CKD risk, the benefits of long-term maintenance of weight loss on the risk of CKD could not be fully assessed. Body weight TTR incorporates average body weight values and body weight variability over a period of time to quantify weight control. We speculate that higher body weight TTR may have more benefits for kidney health. This hypothesis has not been examined, to our knowledge.
The present study did show that a higher body weight TTR with a weight-loss target of ≥7% of initial weight, which is in line with the goal of the ILI in the Look AHEAD trial, is associated with a lower risk of subsequent composite kidney outcome and a doubling of UACR among participants in the ILI group. This association was independent of the mean body weight and body weight variability. Although the results were not significant, due to insufficient statistical power, similar results were found for very-high-risk CKD. These results suggest that although ILI significantly reduced the risk of CKD in the previous Look AHEAD study ( 6 ), a higher TTR needs to be further emphasized to maximize the benefits in reducing CKD risk when conducting ILI. Compared with the study end point of very-high-risk CKD, the composite kidney outcome used in the present study was also considered by previous studies to be a surrogate end point for kidney failure ( 15 , 16 , 19 ), which can identify more high-risk populations.
The mechanism by which weight loss leads to a lower risk of kidney outcomes may be related to reduced oxidative stress, inflammation, fibrosis, and lipotoxicity. The activation of reactive oxygen species as a result of obesity triggers a cascade of apoptotic enzymes and numerous inflammatory mediators, leading to glomerular podocyte damage and a disruption of the structural integrity of the glomerular filtration membrane barrier ( 20 ). Conversely, weight loss can improve inflammatory cytokines and oxidative stress markers in people with obesity with T2DM ( 21 ). Chronic activation of the renin-angiotensin system is a hallmark of CKD, and a 5% weight loss can lead to a significant reduction in the renin-angiotensin system in plasma and adipose tissue ( 22 ). In addition, weight loss improves insulin sensitivity and reduces lipotoxicity and energy stress caused by lipid accumulation in people with obesity with T2DM, which may further contribute to the reduced risk of CKD ( 23 , 24 ).
Of note, a stronger inverse association between body weight TTR during the first 4 years and composite kidney outcome was found in the ILI group, whereas no significant association was found in the DSE group. Similar trends were found for a doubling of UACR with different definitions and very-high-risk CKD. Regular exercise during a diet-induced weight loss program (the ILI group) could result in greater improvement in whole-body insulin sensitivity and muscle strength than matched weight loss achieved solely by calorie restriction (the DSE group) ( 25 ). Both insulin resistance ( 26 , 27 ) and reduced muscle function ( 28 ) are associated with a higher risk of CKD. Additionally, compared with the DSE group, the ILI group was prescribed a reduced-energy, low-fat diet and partial meal replacement ( 29 ). Improved diet quality may be another potential reason for the kidney health benefits in the ILI group. These findings highlight the importance of incorporating a healthy diet and exercise training into any weight loss program to maximize the health benefits of lifestyle therapies.
The Look AHEAD trial found that weight loss through caloric restriction, improved diet quality, and physical activity is feasible and beneficial for the health of participants with overweight/obesity and T2DM. Furthermore, there is growing evidence that pharmacological treatments and bariatric surgery also have substantial health benefits for individuals with obesity ( 30 – 32 ). These obesity management measures complement each other. A comprehensive intervention strategy that combines intensive lifestyle interventions with weight-loss treatments with different mechanisms may be more effective and have fewer side effects than monotherapy. Our study further emphasizes the importance of maintaining a high TTR during a weight loss program for health, providing a new important indicator for effective weight control.
Our study has some limitations. First, this was a post hoc analysis of data from a subset of participants in the Look AHEAD trial. Although the included ( n = 3,601) and excluded ( n = 1,300) populations had similar population characteristics and a series of covariates were adjusted in our analysis, there may still be selection bias and residual confounding. Second, in the Look AHEAD trail, participants’ body weight was measured annually, and body weight TTR was calculated on the basis of at least three body weight measurements during the first 4 years, which may not fully reflect the actual time spent within the target weight range. However, weight change may be a gradual process, and previous studies assessing the impact of weight change on study outcomes have also been based on annual weight data ( 33 , 34 ). Furthermore, given the novelty of the body weight TTR concept, our findings were just hypothesis-generating and should be interpreted with greater caution. Third, the small study sample size and small composite kidney outcome numbers substantially limit the power of the analyses.
In summary, our study showed that in participants with overweight/obesity and T2DM, a higher body weight TTR, with a weight loss target of ≥7% of initial weight induced by calorie restriction plus exercise training, was associated with a lower risk of composite kidney outcome, independent of the mean body weight, body weight variability, and the percentage of body weight loss. If further confirmed, body weight TTR may add incremental value to current, widely used body weight control indicators, and has important clinical importance for the optimal management of people with overweight/obesity and T2DM in real-life clinical practice. Efforts to reduce the risk of kidney outcomes among individuals with overweight/obesity and T2DM should be undertaken in usual care or via self-monitoring by attaining a high TTR through a weight loss program that incorporates a healthy diet and physical exercise.
This article contains supplementary material online at https://doi.org/10.2337/figshare.24663021 .
This article is featured in a podcast available at diabetesjournals.org/journals/pages/diabetes-core-update-podcasts .
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