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Compared to the previous first version of the protocol, this version was written following the guidelines set forth by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocols (PRISMA-P) Checklist 1. In addition, the first version had this project structured as a scoping review, and this version updated it to be a systematic review. Finally, this version extends the search start date from 2017 to 2013, incorporating studies that previous systematic reviews potentially not covered,2 and providing additional details regarding the synthesis and meta-analysis procedures.
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Introduction
Rationale:
Child abuse and neglect (hereafter referred to as “child maltreatment”) is a major national public health concern. In Fiscal Year 2020, there were 618,000 child abuse and neglect victims in the United States, and 1,750 children died as a result of maltreatment.3 Child maltreatment associated with increased risk for a wide range risk behaviors, such as poor nutrition and delinquent behavior, and adverse health outcomes such as diabetes,4 lung disease,4 vision problems,4 posttraumatic stress disorder,5 depressive disorders,6 suicide,7 attachment and social difficulties,8 and diminished executive cognitive and functioning skills.9 Moreover, the public health impact of child maltreatment on society is also significant, as it is associated with increased healthcare costs, social welfare spending, and special education costs.10 Identifying and addressing risk factors for child maltreatment is therefore crucial for safeguarding the welfare of children, promoting positive development, and fostering healthier communities. 
Following the social-ecological model, attempts to identify child maltreatment risk factors must consider individual, familial, community, and societal factors,11 and existing research has demonstrated associations between child maltreatment and factors at all four levels.12 
Although previous reviews on risk factors for child maltreatment have offered valuable insights into this complex issue, many existing studies lack contemporaneity, did not implement systematic review methods, did not include quantitative synthesis, and/or only included one maltreatment type.2,12–14 The current paper aims to fill these gaps by conducting a systematic review and meta-analysis of risk factors for child maltreatment, providing timely and quantitative insights essential for addressing this critical public health issue.

Objectives:
The objective of this study is to comprehensively identify individual, familial, community, and societal risk factors contributing to various types of child maltreatment, quantify their impact, and explore potential distinct patterns across different types of maltreatment. We aim to answer the following questions:
· What are the individual, familial, community, and societal risk factors contributing to different types of child maltreatment such as physical abuse, sexual abuse, emotional abuse, and neglect?
· What is the quantitative impact of each identified risk factor on child maltreatment?
· Do distinct patterns of risk factors exist across different types of maltreatment?

Methods
Eligibility Criteria:
Firstly, we will only include studies published between January 1st, 2013 and January 31st, 2023, and studies conducted before 2013 will be excluded. We chose 2013 as the start date of the search because of the two recent systematic reviews and meta-analysis on this topic. A review of physical abuse was published in 2022,14 while a neglect review was published in 2018,2 covering studies up to 2015. The neglect review did not include any studies from 2013, and only a limited number of studies from 2014 to 2015 were incorporated. As a result, we opted for a starting point of 2013 to ensure that our analysis encompasses the most current and relevant studies that previous reviews may not covered. 
Secondly, the studies needed to have child maltreatment as an outcome, and we will include all types of maltreatment, meaning that the study will encompass the broadest possible range of abuse and neglect types. We may subsequently exclude rare maltreatment types that do not have enough studies for meta-analysis.
Thirdly, we will only include the studies that report at least one significant association between child maltreatment and a risk factor using logistic regression and reporting odds ratio. If such association is not reported or if the association is limited to descriptive information, the study will be excluded. 
Fourthly, the study participants should be infants, children, or adolescents aged between 0 and 18 years old. 
Finally, studies without an English version will be excluded.

Information Sources:
Our search will include literature in the following databases from January 1st, 2013 and January 31st, 2023:
· PubMed 
· PsychINFO
· Web of Science
We'll conduct searches across the aforementioned databases, exporting records from each to EndNote. To ensure accuracy, duplicates will be eliminated using EndNote's "Find Duplicates" feature alongside manual review. The unique findings will then be transferred to Rayyan. Further duplicates will be identified through Rayyan's de-duplication function.

Search Strategy:
We developed a bibliographic search strategy with a research librarian. To retrieve relevant articles, we will use at least one keyword from each of the three categories: population, intervention/comparison, and outcome. For the population category, we will use words such as "teen," "teenager," "youth," "adolescent," "child," or "infant." For the intervention/comparison category, we will use words such as "risk factor," "dangerous factor," "hazardous factor," or "association." For the outcome category, we will use words "maltreatment," "physical abuse," "sexual abuse," "psychological abuse," "emotional abuse," "child abuse," or "child neglect." 
We applied Boolean and proximity operators for a comprehensive, yet specific search. We will use the "OR" operator within each category and the "AND" operator to merge the three categories. This approach implies that having at least one word from each category will qualify articles for initial inclusion in the screening process.

Study Records:
Data Management: Study citations will be managed with EndNote and downloaded to Rayyan. Abstracts of the articles will be reviewed in Rayyan. Articles meeting the criteria will be selected and downloaded for full-text examination.
Selection Process: Rayyan (https://www.rayyan.ai/) will be the software for the selection process.15 Initially, titles and abstracts will undergo review. Subsequently, a second eligibility round will involve two reviewers examining the full-text articles to confirm alignment with the inclusion criteria. The inclusion and exclusion of specific titles, abstracts, and full texts will be documented or explained 16.  A PRISMA flow diagram will be used to present the final numbers in the resulting manuscript 17.
Data Collection Process: Data collection will be structured using EndNote and Excel. EndNote will be utilized to document both included and excluded articles along with the reasons for exclusion. Details from selected articles will be extracted to Excel, encompassing information such as paper title, authors, cohort size, publication years, types of maltreatment, intervention groups, participant ages, study locations, study types, employed statistical models, and recorded statistical estimates.

Data Items:
· Types of maltreatment: including physical abuse, sexual abuse, emotional abuse, neglect, and mixed maltreatment.
· Risk factors from four aspects: individual, familial, community, and societal factors
· Basic information: paper title, authors, cohort size, publication years, intervention groups, study locations, study types, employed statistical models.
· Statistical estimates for meta-analysis: Beta estimate, odds ratio, standard error, confidence interval. 

Outcomes and Prioritization:
Outcome for the study is various types of maltreatment, including physical abuse, sexual abuse, emotional abuse, neglect, and mixed maltreatment. In instances where the study identified more than one type of maltreatment from the aforementioned categories, each were noted and recorded accordingly.

Risk of bias in individual studies:
To ensure the robustness and reliability of the findings in this study, we will conduct the risk of bias assessment for the study using the Risk Of Bias In Non-randomized Studies - of Interventions (ROBINS-I).18 We will evaluate each included study on seven domains: 1) Bias due to confounding, 2) Bias in selection of participants into the study, 3) Bias in classification of interventions, 4) Bias due to departures from intended interventions, 5) Bias due to missing data, 6) Bias in measurement of outcomes, and 7) Bias in selection of reported results. For each of these domains, a specific rating was assigned to each paper, reflecting the level of risk (low, moderate, serious, or critical). Additionally, an overall rating was provided, consolidating the individual domain ratings.

Data Synthesis:
The criteria for data inclusion in the quantitative synthesis will involve studies that meet predefined eligibility criteria based on study design, relevance to the research question, and availability of necessary outcome measures. Only studies meeting these criteria will be considered for quantitative synthesis.
For the quantitative synthesis, planned summary measures will include effect sizes of odds ratios from the selected studies. The handling of data will involve pooling effect sizes using common effects (fixed effects) models and random effects models to account for potential heterogeneity among studies. Heterogeneity will be explored using measures such as I-squared statistics and funnel plots to assess the degree of variability and potential publication bias across studies.

Meta-bias:
In the meta-analysis, we will perform funnel plot and I-squared statistics to quantifying publication bias and assessing heterogeneity. These statistical measures will be utilized to explore potential asymmetry in the distribution of study effects and the degree of variability between studies, helping us interpret the robustness and consistency of our meta-analysis results.

Confidence in cumulative evidence 
We will use the GRADE approach (Grading of Recommendations Assessment, Development and Evaluation) in assessing certainty of the study.19–21 We will evaluate each outcome on five domains: risk of bias, imprecision, inconsistency, indirectness, and publication bias. The evaluation of risk of bias will be informed by the results obtained using the ROBINS-I tool in the preceding section. Imprecision will be primarily assessed by scrutinizing the confidence interval and standard error of the effect estimate. Inconsistency will be gauged through the results of Cochran’s Q test and I-squared statistics, examining heterogeneity. Indirectness will be evaluated by considering factors such as PICO alignment,22 population characteristics, intervention similarity, and outcome relevance. Publication bias will be assessed using funnel plots in the meta-analysis. Each of these domains will receive one of four possible GRADE certainty ratings: very low, indicating that the true effect is likely markedly different from the estimated effect; low, suggesting that the true effect might significantly differ from the estimated effect; moderate, expressing confidence that the true effect is likely close to the estimated effect; and high, indicating a high level of confidence that the true effect aligns closely with the estimated effect.
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