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1. Research Question, PICO, and Associated Hypotheses
Research question: Among patients hospitalized for type 2 diabetes between 2012 and 2022, is race associated with admission through the emergency department?
PICO
(P) Population: Hospitalizations with type 2 diabetes from 2012-2022.
(IC) Exposure/Comparison: Race, categorized as Black/African American, multiracial, other race, and White.
(O) Outcome: Admission through the emergency department.
The null hypothesis (H₀): There is no relationship between race and admission through the ED in type 2 diabetes inpatient admissions in the study period.
Alternative hypothesis (H₁): This study will determine if there is an association between race and emergency department admission for type 2 diabetes for inpatient admissions in the study period.
The analysis will explore if there were any differences in the odds of an ED admission by the different race categories. Findings will be interpreted as associations and not as proof of the sole cause of a certain admission pathway being race.
2. Data Source and Eligibility Criteria
The study will use the hospitalization dataset provided for EPID 5205 and its accompanying data dictionary. The name of the database, geographic coverage, and nature of the data to be analyzed will be verified from the course materials. The study period will cover January 1, 2012, through December 31, 2022. Records that will be eligible will consist of inpatient admissions with type 2 diabetes according to the definition in the dataset over the study period. Records need to have usable information on race and route of admission in order to be included in the main analysis. Records prior to the study period, or before the type 2 diabetes definition is met, and records with missing or invalid values for the primary exposure or outcome will be excluded from the complete-case analysis. Exclusion of records and reasons for exclusion will be documented. If there are multiple admissions in the dataset for the same patient, patient identifiers will be reviewed to see if repeated admissions should be taken into account within the analysis.
3. Main Variables of Interest and Definitions
The outcome variable was admission to the emergency department (treated as a binary variable). Records will be coded as yes or no according to the admission-source or admission-route field in the data dictionary. The exact codes will be verified before analysis.
 Primary exposure: Race (categorical, four groups: Black/African American, multiracial, other race, White). The white group will be used as the reference group for the regression analysis. Race categories will correspond with the coding of the dataset and missing race values will not be implied. 
Additional variables will be taken into account if they are available in the analytic dataset and if they relate to the research question: Potential covariates. Using the data dictionary, their definitions and coding will be documented. The final adjustment set will be decided once has been verified which variables are available within the course data set.
4. Statistical Methods
Descriptive analysis
The data set will be checked first to find duplicate records, missing values, invalid codes, and distribution of the main variables. Frequencies and percentages will be used to summarize categorical variables. Means and standard deviations (or medians and interquartile ranges) will be used to summarize continuous variables, where applicable, according to their distributions.
 Admission via the emergency department will be expressed in numbers and percentages, overall and by race category. A chi-square test of independence will be used to determine if there are differences in the proportion of ED admissions by race group. An expected cell count less than 5 will be treated as an "expected cell count with too few cells" and Fisher's exact test will be used.

Associative modeling
The association between race and emergency department admission will be examined using multivariable logistic regression. The results will be admission to the ED (yes/no) and the primary independent variable will be race. 
The analysis will calculate crude odds ratios (ORs), 95% confidence intervals (CIs), and p-values for Black/African American, multiracial and other-race admissions relative to White admissions. Appropriate covariates that are known to be present in the data set and found to be significant before review of the results will be included in the adjusted models. 
The significance level will be 0.05 (two side). The odds ratio and the corresponding confidence interval will be used, rather than p-values, to interpret the results. Prior to analysis, missing data and records that were captured in each analysis will be reported. Where repeated admissions or clustering are shown and identifiers are available then an appropriate method will be used to take account of the data structure.
Shell Tables and Proposed Figure
Table 1. Characteristics of Eligible Inpatient Admissions by Race
	Characteristic
	Overall
	Black/African American
	Multiracial
	Other race
	White

	Eligible admissions, n
	To be calculated
	To be calculated
	To be calculated
	To be calculated
	To be calculated

	Emergency department admissions, n (%)
	To be calculated
	To be calculated
	To be calculated
	To be calculated
	To be calculated

	Non-emergency department admissions, n (%)
	To be calculated
	To be calculated
	To be calculated
	To be calculated
	To be calculated

	Available patient characteristics
	To be summarized
	To be summarized
	To be summarized
	To be summarized
	To be summarized

	Records excluded for missing race or outcome, n
	To be calculated
	To be calculated
	To be calculated
	To be calculated
	To be calculated



Table 2. Association Between Race and Emergency Department Admission
	Race category
	ED admissions, n/N (%)
	Crude OR (95% CI)
	Adjusted OR (95% CI)
	p-value

	White (reference)
	To be calculated
	1.00
	1.00
	Reference

	Black/African American
	To be calculated
	To be estimated
	To be estimated
	To be calculated

	Multiracial
	To be calculated
	To be estimated
	To be estimated
	To be calculated

	Other race
	To be calculated
	To be estimated
	To be estimated
	To be calculated


Note: OR = odds ratio; CI = confidence interval; ED = emergency department. The denominator \(N\) will represent the eligible admissions in the corresponding race category. 
Adjusted estimates will depend on the available covariates included in the final model.


