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A1. Identifying rural areas by ZIP codes

	We used the definition from the Federal Office of Rural Health Policy’s (FORHP) to identify rural areas by (beneficiary) ZIP code.1 FORHP determines rurality using the Rural-Urban Commuting Area (RUCA) codes to overcome measurement challenges from the Census Bureau and the Office of Management and Budget (OMB). While the Census Bureau may overcount the number of people in rural areas by including some suburban areas, the OMB may undercount them by classifying some rural areas in metropolitan counties (e.g., The Grand Canyon is in a metro county). In general, FORHP used the RUCA codes to identify the following areas as rural:
· All non-metro counties
· All metro census tracts with RUCA codes 4-10 and
· Large area Metro census tracts of at least 400 sq. miles in area with population density of 35 or less per sq. mile with RUCA codes 2-3.

A2. Identifying ICD-9CM and ICD-10CM injuries
	
	We identified ICD-9CM injury codes if the admitting (for inpatient claims), primary, and second diagnosis code fields in Medicare contained the trauma codes 800-909.2, 909.4, 909.9, 910-994.9, 995.5-995.59, or 995.80-995.85 and did not contain the external cause codes E849.0-E849.9, E967.0-E967.9, E869.4, E870-E879, or E930-E949.2
	We identified ICD-10CM injury codes if the admitting (for inpatient claims), primary, and second diagnosis code fields in Medicare contained the trauma codes S00-S99, T07-T34, T36-T50 (with a 6th character of 1, 2, 3, or 4), [T36.9, T37.9, T39.9, T41.4, T42.7, T43.9, T45.9, T47.9, and T49.9 (all with a 6th character of X and a 5th character of 1, 2, 3, or 4)], T51-T76, T79, M97, or O9A2-O9A5.3
	Appendix figure 1 has the breakdown of the number of claims with an injury code.

A3. Identifying fall, motor vehicle, and firearm injuries
	
	We identified three mechanisms of injury for inclusion in the main sample and the subgroup analyses – fall, motor vehicle, and firearm injuries. Mechanisms of injury are identified by the external cause codes. We distinguished claims with injuries due to falls if any diagnosis column contained ICD-9 external cause codes starting with E88, except for E887, or ICD-10 external cause codes starting with W00-W19, X80, Y01, or Y30.4,5 We located claims with injuries due to motor vehicle crashes for both traffic and nontraffic crashes if any diagnosis column had an ICD-9 code starting with E81 or E820-E825 or ICD-10 code starting with V02-V04, V09.0, V09.2, V12-V14, V19.0-V19.2, V19.4-V19.6, V20-V79, V80.3-V80.5, V81.0-V81.1, V82.0-V82.1, V83-V86, V87.0-V87.8, V88.0-V88.8, V89.0, V89.2, X82, Y03, or Y32.5 (these include collisions with pedestrians and pedal cyclists in addition to injuries to the occupants of the vehicle). We identified claims with injuries due to firearms if any diagnosis column contained ICD-9 codes starting with E922, E955.0- E955.4, E965.0- E965.4, E985.0- E985.4, E970 or ICD-10 codes starting with W32-W34, X72-X74, X93-X95, Y22-Y24, Y35.0.


A4. Identifying beneficiaries with Medicare Parts A and B

	We used the Monthly Part A and/or Part B entitlement indicator (MDCR_ENTLMT_BUYIN_IND) in the Master Beneficiary Summary File to identify beneficiaries with Medicare Parts A and B. There are 12 columns for this code (one for each month). We kept beneficiaries if the code for the month that their injury occurred is 3 (Parts A and B) or C (Parts A and B state buy-in).6

A5. Identifying first destination hospitals 

We focused on the first destination hospital in this analysis, as opposed to subsequent hospitals visits that may be due to for example, transfers. To identify first destination hospital claims, we merged our final sample with the full institutional claims files. We then dropped any claim from our sample if the earliest date of service for the claim (CLM_FROM_DT or ADMSN_DT) was within one day of the latest date of service for another claim in the full file (CLM_THRU_DT or DSCHRG_DT) and the CMS 6-digit provider identification (provider id) was different between the two claims. In other words, if the claim’s starting date was within one day of another hospital’s ending date, then we dropped that claim from our sample. The remaining claims thus were claims containing only hospital visits that were the beneficiaries’ first stop. If the PRVDR_NUM (CMS hospital identification) was not present, we used the National Provider Identification (NPI) instead. About 14% of the sample were transfers.

A6. Removing contiguous or overlapping outpatient claims

	While the inpatient claims are rolled up such that each observation is on the stay-level in the MedPAR file, the outpatient file is on the claims level. We first ensured that all outpatient claims are from a hospital (coded as a 1 on the CLM_FAC_TYPE_CD variable). Then, outpatient claims that were contiguous or overlapping with other claims for the same hospital were dropped from our analysis. Specifically, we removed any claim for each beneficiary if the CLM_FROM_DT for one claim was within 7 days of the CLM_THRU_DT for another claim and the PRVDR_NUM (CMS hospital identification) between the two claims was the same. We chose 7 days to ensure all contiguous or overlapping outpatient claims were dropped.

A7. Calculating new injury severity scores

	We used multiple measures of injury severity in our analysis but focused on the New Injury Severity Score (NISS)7–10 to identify major trauma and present results. The NISS is the sum of squares of the three highest Abbreviated Injury Scale (AIS) scores (i.e. three most severe injuries). AIS scores describe injury severity by scoring injuries by body region on a 6 point scale where 1 is least severe and 6 is most severe.11 We used ICDPIC-R software to map the ICD-9CM and ICD-10CM diagnosis codes to the NISS for each claim.12 We allowed up to 26 diagnosis codes for each claim and removed duplicate codes. As noted in the manuscript, multiple algorithms are available for mapping from ICD codes to AIS scores. For our main analyses, we applied an approach called “GEM MIN”. We also considered other algorithms and chose GEM MIN because it was the most conservative in that it produced the smallest coefficients for our quantity of interest, the association between survival and trauma center designation (appendix table 1). Here we describe GEM MIN but in sensitivity analysis below we show results from other algorithms. GEM MIN works by mapping ICD-10CM diagnosis codes to ICD-9CM codes using the General Equivalency Mapping (GEM) tables provided by the Centers for Medicare and Medicaid Services (CMS). Then, the ICD-9CM codes are mapped to AIS using the table inherited from the Stata version of ICDPIC. If the GEM maps an ICD-10CM code to two or more ICD-9CM codes associated with different severities, the program assigns the lesser of these severities (hence, the “min”). The software converts any diagnosis code with an AIS score of 6 to an NISS of 75. The ICDPIC-R software incorporates only the following valid ICD-9CM trauma diagnosis codes to calculate severity scores: 800 to 959.9 excluding 905-909 (late effects of injury), 930-939 (foreign bodies), 958 (complications), and 940-949 (burns).  For ICD-10CM trauma diagnosis codes, the software considers only the following valid codes: S00-S99, T07, T14, T20-T28, and T30–32.

A8. Validating trauma level in the American Trauma Society file

Two researchers checked the accuracy of the trauma level variable from the inventory developed by the American Trauma Society (ATS) by selecting a random sample of 90 trauma level one centers and validating the level assignment against information on the hospital’s website or news articles written about the hospital’s trauma center. All 90 hospitals were confirmed to have a level one center.

A9. Identifying trauma and non-trauma centers in the Medicare claims dataset

We first merged the ATS trauma registry with the American Hospital Association (AHA) crosswalk data on the AHA identification variable to obtain the CMS 6-digit provider identification (provider id). Next, we merged the claims data with the ATS data using the provider id within each year and used the following year when information was missing. For the remaining hospitals that did not match, we repeated the process using the National Provider Identification (NPI). We used 2013 and 2019 ATS data in place of the missing 2012 and 2018 data, respectively. We dropped any hospitals that had multiple trauma centers with varying levels between the years 2013-2017 and 2019 and all trauma centers that changed levels from 2013-2017 (not including 2019).
For non-trauma centers, we merged the claims data within each year to all six years (2013-2017 and 2019) of the ATS file and dropped all hospitals linked with a trauma level. This procedure ensures that any unmatched hospitals are likely non-trauma centers. Lastly, two researchers manually verified all the non-trauma centers in our sample by ensuring there was no indication that the hospital owned a trauma center. We checked using information on the hospital’s website or news articles written about the hospital. Out of 194 hospitals, we dropped 27 hospitals that had some evidence of operating a trauma center.

A10. Identifying ambulance transports through linkage with Carrier claims

	We identified those who took an emergency ambulance ride after an injury event by linking emergency ambulance claims from the Carrier file with hospital claims in our sample up to two days after the transport. We followed an iterative process, searching for links first on the same day, then next day, then second day, and prioritized linkage with inpatient claims over outpatient claims. Specifically, we started by matching the BENE_ID and the latest date of service for the claim (CLM_THRU_DT) variables in the ambulance claims and the BENE_ID and ADMSN_DT variables in the inpatient claims. Next, we took the unmatched ambulance claims from the first step and linked with the outpatient file on BENE_ID and the earliest date of service for the claim (CLM_FROM_DT). We next added one day to the CLM_THRU_DT of the ambulance claims that did not match with the inpatient or outpatient claims on the same day and linked these with the inpatient claims a second time using the same variables mentioned above. Then we took the ambulance claims that did not merge with the inpatient claims and linked with the outpatient claims again using the CLM_THRU_DT with the one day added. Lastly, we added two days to the CLM_THRU_DT and repeated the same process of merging to inpatient and outpatient claims. Beneficiaries with linked claims were those who took an emergency ambulance ride to the hospital.

A11. Creating hospital surgical quality scores

We created measures of surgical quality for hospitals using patients without a traumatic injury, i.e. a non-overlapping sample with our main sample. First, we identified inpatient claims from 2011-2017, including the last quarter of 2015, with surgical Diagnosis-Related Groups (DRG) codes pertaining to burns and diseases of the nervous system, ENT (ear, nose, mouth, and throat), respiratory system, circulatory system, digestive system, hepatobiliary system, pancreas, musculoskeletal system (dropped DRG code 470 as these surgeries have very low mortality and very high frequency and thus overwhelm the sample and make it difficult to discriminate between facilities), kidney and urinary tract, and blood. Then, we regressed 30-day mortality on age, sex, race, comorbidity scores, and fixed effects for surgical DRGs and year. We squared the age and comorbidity variables in the model. We removed all transfers from other hospitals, admissions from the Emergency Department, and beneficiaries with an injury code. Therefore, this sample did not overlap with our sample. Next, we subtracted the modeled mortality probability from the binary 30-day mortality indicator for each observation. Finally, we averaged these residuals for each hospital within each year. Because we worked with 30-day mortality instead of survival, we negated the average residual for each hospital so that a more positive value is associated with higher quality of care.

A12. Propensity score model

All included variables are mentioned in the manuscript, here we elaborate further on some variables. We created indicators for the following variables within our model: dual-eligibility status for Medicare and Medicaid, race/ethnicity, sex, the 29 chronic conditions, state, and year. Including state and year fixed effects focused the comparisons on the differences within-state and within-year. We squared the age and comorbidity variables and specified the ISS and NISS variables as linear splines to allow more flexibility in the model fit. The bands for the NISS and ISS splines were based on recommended intervals (16-24, 25-40, 41-49, 50+).13 We took the natural log of the median household income. The distribution for each comparison group over the covariates was similar after weighting (main table 2 and appendix tables 2-8). The results were robust to hospital clustered standard errors (appendix table 12). The final model fits are shown in appendix table 13 only for level 1 versus non-trauma centers.
A possible concern with this approach is that there may be insufficient overlap in the propensity scores between the hospital types. However, the propensity score distributions in each comparison group overlapped and after weighting the distributions closely agreed (appendix figure 2).

A13. The roles of hospital surgical survival and volume, and pre-hospital 
characteristics, in the associations between death and trauma center designation

	Introducing the risk-adjusted surgical survival scores into the main analysis had little impact for the association between death and trauma center designation (appendix table 14). Likewise, including the volume, which is the number of major trauma observations per year for each hospital, had little explanatory value on the trauma center designation coefficient.
	To observe if the pre-hospital variables affected the differences in death, we removed the pre-hospital care variables from the full model for the ambulance sample. We found that the coefficient on 30-day mortality became significant and the magnitude increased from 1.5 to 1.8 percentage points. Other coefficients also increased in magnitude. This suggests that the pre-hospital characteristics may play important roles in determining the optimal hospital destination, but this needs further investigation.

A14. Sensitivity analysis using different weighting schemes

We assessed the sensitivity of our results to three other weighting schemes, inverse probability of treatment weights (IPTW), standardized mortality ratio weights (SMR), and kernel weights. For IPTW, we assigned the inverse of the estimated propensity score for observations in the treatment group and the inverse of one minus the propensity score for observations in the control group. For SMR, treated observations were given a weight of 1 and control observations were assigned a weight equivalent to the ratio of the propensity score to 1 minus the propensity score. For kernel weights, treated observations were given a weight of one and the comparison group was assigned a weight according to the Epanechnikov kernel function within 0.04 of either side of a treated observation's propensity score. These different weighting schemes have slightly different interpretations. For example, the IPTW estimate the average treatment effect while the SMR and kernel weights estimate the average treatment effect for the treated. Nevertheless, they provide useful information on the robustness of our results to alternative weighting approaches.
Appendix tables 15, 16, and 17 show results of these three weighting schemes. In general, the results in all three tell a story similar to our main findings, albeit in several cases these results have much larger effect sizes than our main findings and in a few cases are not statistically significant whereas the same comparison is significant in the main findings.
The overlap weights in our main analysis have advantages.14,15 They are bounded and thus less sensitive to extreme weights that may be produced by other schemes, such as IPTW. The overlapping population, which receives the most weight, is of substantive interest in that it represents a group of observations that could conceivably be in either treatment or control group. Overlap weights also produce exact balance. Finally, according to Li et al. in a 2018 JASA paper, which includes an application specific to health services research, overlap weights minimize the asymptotic variance of the weighted average treatment effect among the class of balancing weights, which include IPTW and SMR.15 

A15. Inclusion of all low volume hospitals in the sample

Appendix table 20 shows results after including all low-volume hospitals in the sample (those serving <91 Medicare beneficiaries with major trauma per year). As expected, these findings are similar to our main results. The reason for dropping these hospitals was less about internal validity as it was about external validity. Since relatively few observations came from each of these lower volume centers, they contributed less to the overall sample and therefore could not affect the overall estimates very much. Therefore, we thought it would be fairest to describe the bulk of the sample that is driving the analysis and not make claims about generalizability of our findings to these lower volume hospitals.
Our criterion for volume was based on Medicare beneficiaries specifically as we required each hospital to have treated at least 90 Medicare major trauma patients annually. Appendix table 21 shows the number and percentage of hospitals dropped at each level by year and also the number and percentage of beneficiaries dropped at each level by year. In 2015, we used only 9 months of data to allow for the transition from ICD9-CM to ICD10-CM in the last quarter of the year. However, we applied the same hospital volume rule so more hospitals were dropped in 2015 than in other years. Appendix table 22 shows results if we scaled the minimum volume requirements in 2015 accordingly to 68 observations, or about 75% of 90, and added the hospitals that meet this threshold back into the sample. These results are also similar to our main findings.

A16. Using E-values to measure potentially omitted confounders

E-values were introduced by VanderWeele and Ding as a method to conduct sensitivity analysis for potentially omitted confounders in observational studies.16 The E-value is a risk ratio that measures how strong an association would need to be between an unmeasured confounder and both the treatment and outcome, conditional on the measured covariates, to nullify the estimated treatment effect.
Following the guide by VanderWeele et al. to estimate E-values within Stata, we implemented logistic regression models using the same covariates as our main analysis.17 We then used the odds ratios from the models, along with the confidence intervals, to compute the E-values. Appendix table 23 displays the outputs. In addition to computing the E-values for the estimated coefficients, we also computed the E-values for the lower bounds of the 95% confidence intervals. An example of how to interpret these values is as follows: The observed difference in 30-day mortality between level 1 trauma centers and non-trauma hospitals could be explained away by an unmeasured confounder that was associated with both the treatment (level 1 vs. non-trauma centers) and the outcome (30-day mortality) by a risk ratio of 1.85-fold each, but a weaker confounder could not do so. 
To better understand these quantities, we estimated the associations between 30-day mortality and the known predictors of mortality in our data, keeping all covariates from our main analysis except the treatment (hospital trauma level) in the models. We estimated: 
· Individuals with NISS scores between 25-40 were 1.29 times more like to die within 30 days than those with NISS scores between 16-24.
· Individuals with NISS scores 41 or higher were 1.59 times more like to die within 30 days than those with NISS scores between 16-24.
· Individuals with comorbidity scores 4.0 or higher were 1.54 times more like to die within 30 days than those with comorbidity scores less than 1.0.
· Individuals with more than 7 chronic conditions were 1.14 times more like to die within 30 days than those with 7 or fewer chronic conditions.
All the above estimates had p-values < 0.001. Thus, to nullify our results, unobserved confounders in our comparisons with non-trauma centers would have to have an association with death larger than the above associations between death and injury severity, comorbidity scores, and chronic conditions. Since E-values are measured conditional on the measured covariates, and our models included the above and several other measures of injury severity and health status, as well as other variables related to demographics and geography, it is unlikely that residual confounding of this magnitude exists. Furthermore, it would take much more confounding to reverse our results and demonstrate higher survival with level 1 or 2 trauma centers than non-trauma centers.




Appendix figure 1: Flowchart to create denominators for major trauma beneficiaries
All Hospitala claims 2011-2017:
996,905,223





Claims without injury code: 953,554,832





Hospital claims with an injury codeb:
43,350,391




Not major trauma: 30,439,863
Rural countiesc: 10,409,028


Overlapping or contiguous hospital claims, not fee-for-service, 2011 sampled, last three months of 2015, younger than 65 years, only have an injury code in the second secondary dx column, or missing data:
1,755,821


Claims from hospitals that contained multiple trauma centers with varying levels, changed their trauma level between 2013-2017e, or cannot be accurately categorized into a hospital type:
96,093





Trauma levels 1, 2, and non-trauma centers that served less than or equal to 90 beneficiaries with a major trauma:
255,805




Levels 3, 4, or 5: 
81,027



Final sample for any injuries: 312,754
 








Non-trauma: 
71,990
Level 2: 
108,539
Level 1:
132,225




aHospital claims include inpatient (short and long stay) and outpatient claims.
bThis number includes those that only have an injury code in the second secondary diagnosis (dx) column. We removed these claims from our main sample.
cRural areas are defined by the Federal Office of Rural Health Policy (FORHP) based on zipcodes
dWe decided to drop 2011 sample because we could not calculate the comorbidity scores without 2010 data.
eATS did not have 2012 data available.

Appendix figure 2. Unweighted and weighted propensity score densities for all injuriesa

[image: ][image: ][image: ]
aPropensity scores are from 0 to 1. These kernel density plots appear to go past 1 due to “smoothing” of the distribution.

Notes: Solid = unweighted, Dashed = weighted. For succinctness, we only showed level 1, level 2, and non-trauma centers for all injuries. Other comparison groups (e.g. subgroup analyses) were not displayed but the propensity score distributions also closely agreed after weighting.



Appendix figure 3. Adjusted mortality by hospital type and new injury severity score
[image: ]
Notes: The x-axis is the new injury severity score calculated as the sum of squares of the three highest Abbreviated Injury Scale scores. We predicted 30-day mortality from a logit model that included the trauma center designation and all covariates from the propensity score model used in the main results.
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Appendix figure 4. Distributions of hospital-level risk-adjusted surgical survival and volume by hospital type


  Panel A								
[image: ] Higher surgical quality

Panel B
[image: ]
Notes: In Panel A, we used inpatient claims of patients without trauma (a non-overlapping sample with our main sample) but with a surgical DRG code between 2011-2017 to create risk-adjusted surgical survival scores. Higher surgical quality is towards the right of the plot. We show 25th and 75th percentiles of each distribution. Although the non-trauma hospitals in our sample have the highest average surgical survival scores, the only statistically significant difference was between level 2 and non-trauma. In Panel B, we summed the major trauma observations in our final sample by hospital. Each hospital type was statistically different from the others.


Appendix table 1. Sensitivity analysis using different severity mapping methods for all major trauma cases
  
	 
	Difference between hospital types

	Outcome
	1 vs nontrauma [ref] (95% CI), percentage points
	1 vs 2 [ref] (95% CI), percentage points
	2 vs nontrauma [ref] (95% CI), percentage points

	ROC MAX TQIP
	
	
	

	   Total sample
	181053
	214355
	151326

	      Treatment
	lvl 1: 122041
	lvl 1: 122041
	lvl 2: 92314

	      Control
	NT: 59012
	lvl 2: 92314
	NT: 59012

	
	
	
	

	   Unadjusted outcome
	
	
	

	      Death at 30 d
	4.6 (4.3 to 4.9)*
	0.9 (0.6 to 1.2)*
	3.7 (3.4 to 4.0)*

	      Death at 90 d
	3.6 (3.2 to 4.0)*
	0.2 (-0.1 to 0.6)
	3.4 (3.0 to 3.8)*

	      Death at 180d
	2.7 (2.3 to 3.1)*
	-0.2 (-0.5 to 0.2)
	2.9 (2.4 to 3.3)*

	      Death at 365d
	1.2 (0.7 to 1.6)*
	-0.9 (-1.3 to -0.5)*
	2.0 (1.5 to 2.5)*

	
	
	
	

	   Adjusted outcome
	
	
	

	      Death at 30 d
	2.7 (2.3 to 3.1)*
	0.4 (0.0 to 0.7)
	2.7 (2.3 to 3.1)*

	      Death at 90 d
	2.6 (2.2 to 3.1)*
	0.1 (-0.2 to 0.5)
	2.7 (2.3 to 3.2)*

	      Death at 180d
	2.2 (1.7 to 2.7)*
	-0.0 (-0.4 to 0.4)
	2.4 (1.9 to 2.9)*

	      Death at 365d
	1.3 (0.7 to 1.9)*
	-0.2 (-0.7 to 0.2)
	1.8 (1.2 to 2.4)*

	ROC MAX NIS
	
	
	

	   Total sample
	324022
	341991
	301927

	      Treatment
	lvl 1: 182043
	lvl 1: 182043
	lvl 2: 159948

	      Control
	NT: 141979
	lvl 2: 159948
	NT: 141979

	
	
	
	

	   Unadjusted outcome
	
	
	

	      Death at 30 d
	3.6 (3.4 to 3.8)*
	0.4 (0.2 to 0.6)*
	3.2 (3.0 to 3.4)*

	      Death at 90 d
	3.0 (2.7 to 3.2)*
	-0.1 (-0.3 to 0.2)
	3.1 (2.8 to 3.3)*

	      Death at 180d
	2.5 (2.2 to 2.8)*
	-0.4 (-0.7 to -0.1)*
	2.9 (2.6 to 3.3)*

	      Death at 365d
	1.4 (1.0 to 1.8)*
	-1.1 (-1.5 to -0.8)*
	2.5 (2.1 to 2.9)*

	
	
	
	

	   Adjusted outcome
	
	
	

	      Death at 30 d
	1.6 (1.3 to 1.8)*
	-0.1 (-0.3 to 0.2)
	1.8 (1.5 to 2.0)*

	      Death at 90 d
	1.3 (1.0 to 1.6)*
	-0.2 (-0.5 to 0.1)
	1.6 (1.3 to 2.0)*

	      Death at 180d
	1.1 (0.8 to 1.5)*
	-0.4 (-0.7 to -0.0)*
	1.6 (1.3 to 2.0)*

	      Death at 365d
	0.8 (0.3 to 1.2)*
	-0.5 (-0.9 to -0.1)*
	1.4 (0.9 to 1.8)*


 
*p < 0.05 for a statistical test of the difference between hospital types. Values in red are statistically significant differences that favor the reference group (always set as the lower level trauma or non-trauma hospital in a comparison); values in blue are statistically significant differences that favor the non-reference group (always set as the higher level trauma center in a comparison); values in black are not statistically significant.
Notes: The ROC MAX TQIP method calculates the Abbreviated Injury Scores (AIS) based upon mortality data in the American College of Surgeons National Trauma Data Bank using an algorithm developed by Dr. David Clark to quantify the relative severity of each individual diagnosis code. The ROC MAX NIS uses the same algorithm but derives the AIS based upon a different reference data source that is from the Health Care Utilization Project National Inpatient Survey. Estimates in the above table are adjusted by propensity score-based overlap weights. The logit model included state and year fixed effects, individual level covariates (age, sex, race, comorbidity score, dual-eligibility status, 29 chronic conditions, a quantity of blood furnished to the beneficiary, Injury Severity Scores, New Injury Severity Scores, the max Abbreviated Injury Scale [AIS] score for each body region, and the max overall AIS score), and county level demographic and health information (natural log of median household income, metropolitan/micropolitan areas, and proportion below poverty line, female, above 65y, with ≥4y of college, general practice physicians, and hospitals with a medical school affiliation). Differences in sample size in each column are due to identification of major trauma after the new injury severity scores were calculated from the different methods.
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Appendix table 2. Differences in characteristics between level 1 and non-trauma before and after adjusting with propensity score overlap weights for fall and motor vehicle

	 
	Fall
	
	Motor Vehicle

	
	Before adjustment
	
	After adjustment
	
	Before adjustment
	
	After adjustment

	Characteristics
	Level 1a
	Non-traumaa
	SMDb
	 
	Level 1a
	Non-traumaa
	SMDb
	 
	Level 1a
	Non-traumaa
	SMDb
	 
	Level 1a
	Non-traumaa
	SMDb

	Beneficiaries, n
	89,113
	58,233
	-
	
	89,113
	58,233
	-
	
	14,950
	1,107
	-
	
	14,950
	1,107
	-

	Mean age, years
	81.6
	83.5*
	-0.22
	
	82.7
	82.7
	0.00
	
	76.2
	78.3*
	-0.28
	
	77.8
	77.8
	0.00

	Women, %
	57.4
	65.3*
	-0.16
	
	62.0
	62.0
	-0.00
	
	44.8
	50.3*
	-0.11
	
	49.2
	49.2
	-0.00

	Race, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   White
	84.4
	87.1*
	-0.08
	
	84.1
	84.1
	0.00
	
	79.0
	82.4*
	-0.09
	
	80.4
	80.4
	0.00

	   Black
	6.2
	3.5*
	0.12
	
	4.8
	4.8
	-0.00
	
	8.1
	5.9*
	0.09
	
	6.5
	6.5
	-0.00

	   Otherc
	0.9
	0.8*
	0.02
	
	0.9
	0.9
	-0.00
	
	1.1
	1.4
	-0.03
	
	1.5
	1.5
	0.00

	   Asian/PI
	3.2
	3.3
	-0.00
	
	3.9
	3.9
	-0.00
	
	4.5
	3.7
	0.04
	
	4.2
	4.2
	0.00

	   Hispanic
	5.3
	5.3
	-0.00
	
	6.3
	6.3
	-0.00
	
	7.3
	6.6
	0.03
	
	7.4
	7.4
	-0.00

	Mean number of chronic conditions
	7.6
	8.5*
	-0.17
	
	8.1
	8.1
	0.00
	
	5.7
	6.6*
	-0.20
	
	6.4
	6.4
	0.00

	Chronic conditions, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   1-6
	39.8
	32.5*
	0.15
	
	35.4
	35.5
	-0.00
	
	58.0
	46.7*
	0.23
	
	50.9
	48.5*
	0.05

	   ≥7
	60.2
	67.5*
	-0.15
	
	64.6
	64.5
	0.00
	
	42.0
	53.3*
	-0.23
	
	49.1
	51.5*
	-0.05

	Mean comorbidity scoresd
	3.1
	3.2*
	-0.02
	
	3.1
	3.1
	0.00
	
	2.0
	2.0
	-0.03
	
	2.0
	2.0
	0.00

	Comorbidity scores, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   <1
	23.7
	21.8*
	0.05
	
	23.0
	22.7
	0.01
	
	34.4
	33.7
	0.02
	
	35.5
	35.3
	0.00

	   1-3
	38.5
	39.3*
	-0.02
	
	38.6
	38.9
	-0.01
	
	43.5
	42.8
	0.01
	
	41.8
	41.9
	-0.00

	    ≥4
	37.8
	38.9*
	-0.02
	
	38.5
	38.5
	-0.00
	
	22.0
	23.5
	-0.03
	
	22.7
	22.8
	-0.00

	Mean new injury severity scorese
	21.1
	19.2*
	0.33
	
	19.8
	19.8
	0.00
	
	25.1
	20.6*
	0.59
	
	21.2
	21.2
	0.00

	New injury severity scores, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   16-24
	76.9
	88.5*
	-0.31
	
	83.9
	83.9
	-0.00
	
	58.1
	80.4*
	-0.50
	
	77.9
	78.0
	-0.00

	   25-40
	20.1
	10.7*
	0.26
	
	14.7
	14.7
	0.00
	
	34.2
	18.2*
	0.37
	
	20.6
	20.2
	0.01

	    ≥40
	3.0
	0.8*
	0.16
	
	1.3
	1.4
	-0.01
	
	7.7
	1.4*
	0.30
	
	1.5
	1.9*
	-0.03

	Mean injury severity scoref
	15.2
	12.8*
	0.50
	
	13.9
	13.9
	0.00
	
	20.0
	15.4*
	0.67
	
	15.9
	15.9
	0.00

	Blood furnished to beneficiary, pints
	0.1
	0.0*
	0.03
	
	0.0
	0.0
	0.00
	
	0.2
	0.0*
	0.10
	
	0.0
	0.0
	0.00

	Median household income, county level
	60660.1
	63199.3*
	-0.16
	
	63089.0
	62806.9*
	0.02
	
	59747.7
	62415.8*
	-0.17
	
	63030.5
	62666.2
	0.02

	County, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Below poverty line
	13.7
	13.0*
	0.16
	
	13.5
	13.5
	-0.00
	
	13.9
	13.2*
	0.16
	
	13.4
	13.4
	0.00

	   Female sex
	51.1
	51.2*
	-0.13
	
	51.2
	51.2
	-0.00
	
	51.0
	51.2*
	-0.23
	
	51.1
	51.1
	-0.00

	   Age ≥65 y
	15.0
	16.5*
	-0.36
	
	15.4
	15.4
	-0.00
	
	14.9
	16.8*
	-0.39
	
	16.0
	16.0
	0.00

	   Metropolitang
	98.8
	99.8*
	-0.13
	
	99.7
	99.7
	-0.00
	
	98.6
	99.7*
	-0.12
	
	99.6
	99.6
	-0.00

	   Persons with ≥4 y of college
	34.7
	34.9*
	-0.02
	
	35.6
	35.6
	0.00
	
	33.1
	34.0*
	-0.09
	
	34.6
	34.6
	-0.00

	   General practice physicians
	11.3
	9.7*
	0.21
	
	9.7
	9.7
	0.00
	
	13.5
	10.3*
	0.37
	
	10.5
	10.5
	-0.00

	   Medical school affiliated hospital
	48.0
	43.8*
	0.14
	 
	48.0
	48.0
	-0.00
	 
	42.5
	40.3*
	0.07
	 
	43.4
	43.4
	-0.00



*p-value < 0.05 for a statistical test of difference between this value and value immediately to the left
aLevel 1 = level 1 trauma center; Non-trauma = hospitals without a trauma center designation
bStandardized Mean Diffference compared with level 1
cOther race category includes Native American and Alaskan Natives
dComorbidity scores were calculated using the combined Charlson–Elixhauser method
eNew injury severity scores were calculated as the sum of squares of the three highest Abbreviated Injury Scale scores
fInjury severity scores were calculated as the sum of the squares of the highest AIS code in each of the three most severely injured ISS body regions
gCounties in the sample are either metropolitan or micropolitan. Metropolitan counties have ≥1 urbanized area with a population ≥50,000; micropolitan areas have ≥1 urban cluster with a population between ≥10,000 and <50,000
Appendix table 3. Differences in characteristics between levels 1 and 2 before and after adjusting with propensity score overlap weights for fall and motor vehicle

	 
	Fall
	 
	Motor Vehicle

	
	Before adjustment
	
	After adjustment
	
	Before adjustment
	
	After adjustment

	Characteristics
	Level 1a
	Level 2a
	SMDb
	 
	Level 1a
	Level 2a
	SMDb
	 
	Level 1a
	Level 2a
	SMDb
	 
	Level 1a
	Level 2a
	SMDb

	Beneficiaries, n
	89,113
	81,490
	-
	
	89,113
	81,490
	-
	
	14,950
	7,723
	-
	
	14,950
	7,723
	-

	Mean age, years
	81.6
	82.4*
	-0.09
	
	82.1
	82.1
	-0.00
	
	76.2
	76.5*
	-0.04
	
	76.5
	76.5
	-0.00

	Women, %
	57.4
	60.7*
	-0.07
	
	59.1
	59.1
	-0.00
	
	44.8
	44.8
	-0.00
	
	44.9
	44.9
	-0.00

	Race, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   White
	84.4
	88.7*
	-0.13
	
	86.8
	86.8
	-0.00
	
	79.0
	83.3*
	-0.11
	
	81.2
	81.2
	-0.00

	   Black
	6.2
	3.8*
	0.11
	
	4.9
	4.9
	0.00
	
	8.1
	5.3*
	0.11
	
	6.0
	6.0
	0.00

	   Otherc
	0.9
	0.9
	0.00
	
	0.8
	0.8
	0.00
	
	1.1
	1.2
	-0.01
	
	1.1
	1.1
	0.00

	   Asian/PI
	3.2
	2.5*
	0.04
	
	2.9
	2.9
	0.00
	
	4.5
	4.2
	0.01
	
	4.8
	4.8
	0.00

	   Hispanic
	5.3
	4.1*
	0.06
	
	4.6
	4.6
	0.00
	
	7.3
	6.0*
	0.05
	
	6.8
	6.8
	0.00

	Mean number of chronic conditions
	7.6
	8.3*
	-0.15
	
	8.1
	8.1
	-0.00
	
	5.7
	6.0*
	-0.08
	
	5.9
	5.9
	-0.00

	Chronic conditions, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   1-6
	39.8
	33.6*
	0.13
	
	36.0
	35.9
	0.00
	
	58.0
	54.5*
	0.07
	
	55.8
	55.7
	0.00

	   ≥7
	60.2
	66.4*
	-0.13
	
	64.0
	64.1
	-0.00
	
	42.0
	45.5*
	-0.07
	
	44.2
	44.3
	-0.00

	Mean comorbidity scoresd
	3.1
	3.2*
	-0.03
	
	3.2
	3.2
	-0.00
	
	2.0
	1.9*
	0.03
	
	1.9
	1.9
	0.00

	Comorbidity scores, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   <1
	23.7
	22.0*
	0.04
	
	22.9
	22.6
	0.01
	
	34.4
	36.6*
	-0.05
	
	36.0
	36.4
	-0.01

	   1-3
	38.5
	39.1*
	-0.01
	
	38.5
	39.1
	-0.01
	
	43.5
	41.6*
	0.04
	
	42.5
	41.7
	0.02

	    ≥4
	37.8
	38.8*
	-0.02
	
	38.7
	38.3
	0.01
	
	22.0
	21.8
	0.01
	
	21.5
	21.9
	-0.01

	Mean new injury severity scorese
	21.1
	20.4*
	0.11
	
	20.7
	20.7
	0.00
	
	25.1
	23.8*
	0.16
	
	24.3
	24.3
	0.00

	New injury severity scores, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   16-24
	76.9
	81.3*
	-0.11
	
	79.0
	79.2
	-0.01
	
	58.1
	65.2*
	-0.15
	
	62.9
	62.7
	0.00

	   25-40
	20.1
	16.8*
	0.09
	
	18.7
	18.4
	0.01
	
	34.2
	29.0*
	0.11
	
	30.9
	30.8
	0.00

	    ≥40
	3.0
	1.9*
	0.07
	
	2.3
	2.4
	-0.00
	
	7.7
	5.8*
	0.08
	
	6.2
	6.5
	-0.01

	Mean injury severity scoref
	15.2
	14.2*
	0.19
	
	14.7
	14.7
	0.00
	
	20.0
	18.8*
	0.16
	
	19.2
	19.2
	0.00

	Blood furnished to beneficiary, pints
	0.1
	0.0*
	0.02
	
	0.0
	0.0
	0.00
	
	0.2
	0.1*
	0.06
	
	0.1
	0.1
	0.00

	Median household income, county level
	60660.1
	61515.8*
	-0.06
	
	61662.7
	61722.7
	-0.00
	
	59747.7
	60230.9*
	-0.03
	
	61139.2
	61154.0
	-0.00

	County, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Below poverty line
	13.7
	13.2*
	0.11
	
	13.3
	13.3
	-0.00
	
	13.9
	13.5*
	0.10
	
	13.4
	13.4
	0.00

	   Female sex
	51.1
	51.1*
	0.03
	
	51.1
	51.1
	-0.00
	
	51.0
	51.0*
	-0.04
	
	51.0
	51.0
	-0.00

	   Age ≥65 y
	15.0
	15.6*
	-0.17
	
	15.3
	15.3
	-0.00
	
	14.9
	16.2*
	-0.29
	
	15.4
	15.4
	-0.00

	   Metropolitang
	98.8
	99.0*
	-0.02
	
	99.0
	99.0
	-0.00
	
	98.6
	98.7
	-0.01
	
	98.9
	98.9
	0.00

	   Persons with ≥4 y of college
	34.7
	33.2*
	0.16
	
	34.1
	34.1
	0.00
	
	33.1
	31.9*
	0.12
	
	32.9
	32.9
	0.00

	   General practice physicians
	11.3
	12.8*
	-0.17
	
	11.7
	11.7
	-0.00
	
	13.5
	13.7*
	-0.03
	
	12.9
	12.9
	-0.00

	   Medical school affiliated hospital
	48.0
	38.1*
	0.36
	 
	42.2
	42.2
	0.00
	 
	42.5
	34.3*
	0.29
	 
	37.7
	37.7
	0.00



*p-value < 0.05 for a statistical test of difference between this value and value immediately to the left
aLevel 1 = level 1 trauma center; Level 2 = level 2 trauma center
bStandardized Mean Diffference compared with level 1
cOther race category includes Native American and Alaskan Natives
dComorbidity scores were calculated using the combined Charlson–Elixhauser method
eNew injury severity scores were calculated as the sum of squares of the three highest Abbreviated Injury Scale scores
fInjury severity scores were calculated as the sum of the squares of the highest AIS code in each of the three most severely injured ISS body regions
gCounties in the sample are either metropolitan or micropolitan. Metropolitan counties have ≥1 urbanized area with a population ≥50,000; micropolitan areas have ≥1 urban cluster with a population between ≥10,000 and <50,000

Appendix table 4. Differences in characteristics between level 2 and non-trauma before and after adjusting with propensity score overlap weights for fall and motor vehicle

	 
	Fall
	 
	Motor Vehicle

	
	Before adjustment
	
	After adjustment
	
	Before adjustment
	
	After adjustment

	Characteristics
	Level 2a
	Non-traumaa
	SMDb
	 
	Level 2a
	Non-traumaa
	SMDb
	 
	Level 2a
	Non-traumaa
	SMDb
	 
	Level 2a
	Non-traumaa
	SMDb

	Beneficiaries, n
	81,490
	58,233
	-
	 
	81,490
	58,233
	-
	 
	7,723
	1,107
	-
	 
	7,723
	1,107
	-

	Mean age, years
	82.4
	83.5*
	-0.13
	
	83.0
	83.0
	-0.00
	
	76.5
	78.3*
	-0.23
	
	77.8
	77.8
	-0.00

	Women, %
	60.7
	65.3*
	-0.09
	
	63.1
	63.1
	0.00
	
	44.8
	50.3*
	-0.11
	
	48.7
	48.7
	-0.00

	Race, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   White
	88.7
	87.1*
	0.05
	
	86.7
	86.7
	0.00
	
	83.3
	82.4
	0.03
	
	81.6
	81.6
	-0.00

	   Black
	3.8
	3.5*
	0.02
	
	3.9
	3.9
	-0.00
	
	5.3
	5.9
	-0.03
	
	6.1
	6.1
	0.00

	   Otherc
	0.9
	0.8*
	0.01
	
	0.8
	0.8
	-0.00
	
	1.2
	1.4
	-0.03
	
	1.5
	1.5
	-0.00

	   Asian/PI
	2.5
	3.3*
	-0.05
	
	3.3
	3.3
	-0.00
	
	4.2
	3.7
	0.03
	
	3.8
	3.8
	-0.00

	   Hispanic
	4.1
	5.3*
	-0.06
	
	5.3
	5.3
	-0.00
	
	6.0
	6.6
	-0.02
	
	7.0
	7.0
	0.00

	Mean number of chronic conditions
	8.3
	8.5*
	-0.03
	
	8.4
	8.4
	0.00
	
	6.0
	6.6*
	-0.13
	
	6.4
	6.4
	0.00

	Chronic conditions, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   1-6
	33.6
	32.5*
	0.02
	
	32.8
	32.8
	-0.00
	
	54.5
	46.7*
	0.16
	
	50.5
	48.1*
	0.05

	   ≥7
	66.4
	67.5*
	-0.02
	
	67.2
	67.2
	0.00
	
	45.5
	53.3*
	-0.16
	
	49.5
	51.9*
	-0.05

	Mean comorbidity scoresd
	3.2
	3.2
	0.01
	
	3.2
	3.2
	-0.00
	
	1.9
	2.0
	-0.06
	
	2.0
	2.0
	0.00

	Comorbidity scores, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   <1
	22.0
	21.8
	0.00
	
	22.0
	21.9
	0.00
	
	36.6
	33.7
	0.06
	
	36.5
	35.1
	0.03

	   1-3
	39.1
	39.3
	-0.00
	
	39.4
	39.0
	0.01
	
	41.6
	42.8
	-0.03
	
	39.9
	42.5*
	-0.05

	    ≥4
	38.8
	38.9
	-0.00
	
	38.6
	39.0
	-0.01
	
	21.8
	23.5
	-0.04
	
	23.6
	22.4
	0.03

	Mean new injury severity scorese
	20.4
	19.2*
	0.22
	
	19.7
	19.7
	-0.00
	
	23.8
	20.6*
	0.43
	
	21.1
	21.1
	0.00

	New injury severity scores, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   16-24
	81.3
	88.5*
	-0.20
	
	85.6
	85.3
	0.01
	
	65.2
	80.4*
	-0.35
	
	77.4
	78.5
	-0.03

	   25-40
	16.8
	10.7*
	0.18
	
	13.3
	13.5
	-0.01
	
	29.0
	18.2*
	0.26
	
	21.3
	19.8
	0.04

	    ≥40
	1.9
	0.8*
	0.10
	
	1.2
	1.2
	-0.00
	
	5.8
	1.4*
	0.23
	
	1.4
	1.7
	-0.03

	Mean injury severity scoref
	14.2
	12.8*
	0.31
	
	13.5
	13.5
	-0.00
	
	18.8
	15.4*
	0.52
	
	15.9
	15.9
	0.00

	Blood furnished to beneficiary, pints
	0.0
	0.0*
	0.02
	
	0.0
	0.0
	-0.00
	
	0.1
	0.0
	0.05
	
	0.0
	0.0
	-0.00

	Median household income, county level
	61515.8
	63199.3*
	-0.11
	
	63571.5
	63165.6*
	0.02
	
	60230.9
	62415.8*
	-0.14
	
	62557.6
	62095.2
	0.03

	County, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Below poverty line
	13.2
	13.0*
	0.05
	
	13.0
	13.0
	0.00
	
	13.5
	13.2*
	0.06
	
	13.2
	13.2
	-0.00

	   Female sex
	51.1
	51.2*
	-0.16
	
	51.2
	51.2
	0.00
	
	51.0
	51.2*
	-0.19
	
	51.1
	51.1
	0.00

	   Age ≥65 y
	15.6
	16.5*
	-0.20
	
	16.2
	16.2
	-0.00
	
	16.2
	16.8*
	-0.12
	
	16.8
	16.8
	0.00

	   Metropolitang
	99.0
	99.8*
	-0.11
	
	99.7
	99.7
	0.00
	
	98.7
	99.7*
	-0.12
	
	99.6
	99.6
	-0.00

	   Persons with ≥4 y of college
	33.2
	34.9*
	-0.18
	
	34.5
	34.5
	0.00
	
	31.9
	34.0*
	-0.21
	
	33.6
	33.6
	0.00

	   General practice physicians
	12.8
	9.7*
	0.40
	
	10.5
	10.5
	-0.00
	
	13.7
	10.3*
	0.45
	
	10.7
	10.7
	0.00

	   Medical school affiliated hospital
	38.1
	43.8*
	-0.20
	 
	38.9
	38.9
	-0.00
	 
	34.3
	40.3*
	-0.21
	 
	37.0
	37.0
	-0.00



*p-value < 0.05 for a statistical test of difference between this value and value immediately to the left
aNon-trauma = hospitals without a trauma center designation; Level 2 = level 2 trauma center
bStandardized Mean Diffference compared with level 2
cOther race category includes Native American and Alaskan Natives
dComorbidity scores were calculated using the combined Charlson–Elixhauser method
eNew injury severity scores were calculated as the sum of squares of the three highest Abbreviated Injury Scale scores
fInjury severity scores were calculated as the sum of the squares of the highest AIS code in each of the three most severely injured ISS body regions
gCounties in the sample are either metropolitan or micropolitan. Metropolitan counties have ≥1 urbanized area with a population ≥50,000; micropolitan areas have ≥1 urban cluster with a population between ≥10,000 and <50,000

Appendix table 5. Differences in characteristics between levels 1 and 2 before and after adjusting with propensity score overlap weights for ambulance and firearm

	 
	Ambulance
	 
	Firearm

	
	Before adjustment
	
	After adjustment
	
	Before adjustment
	
	After adjustment

	Characteristics
	Level 1a
	Level 2a
	SMDb
	 
	Level 1a
	Level 2a
	SMDb
	 
	Level 1a
	Level 2a
	SMDb
	 
	Level 1a
	Level 2a
	SMDb

	Beneficiaries, n
	11,206
	9,677
	-
	 
	11,206
	9,677
	-
	 
	626
	349
	-
	 
	627
	348
	-

	Mean age, years
	81.7
	82.7*
	-0.12
	
	82.3
	82.3
	-0.00
	
	75.1
	76.5*
	-0.19
	
	76.3
	76.3
	0.00

	Women, %
	56.8
	60.4*
	-0.07
	
	58.6
	58.6
	-0.00
	
	13.3
	15.2
	-0.06
	
	14.5
	14.5
	-0.00

	Race, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   White
	86.9
	90.3*
	-0.11
	
	88.9
	88.9
	0.00
	
	81.8
	89.4*
	-0.22
	
	85.8
	85.8
	-0.00

	   Black
	5.6
	3.1*
	0.12
	
	4.0
	4.0
	-0.00
	
	13.1
	4.6*
	0.30
	
	7.2
	7.2
	0.00

	   Otherc
	0.8
	0.8
	0.00
	
	0.7
	0.7
	-0.00
	
	0.3
	1.1
	-0.10
	
	0.6
	0.6
	-0.00

	   Asian/PI
	2.8
	2.3*
	0.03
	
	2.7
	2.7
	0.00
	
	0.6
	1.4
	-0.08
	
	1.6
	1.6
	0.00

	   Hispanic
	3.9
	3.4
	0.02
	
	3.7
	3.7
	-0.00
	
	4.2
	3.4
	0.04
	
	4.8
	4.8
	-0.00

	Mean number of chronic conditions
	9.7
	10.2*
	-0.11
	
	10.0
	10.0
	-0.00
	
	5.6
	6.2*
	-0.15
	
	5.9
	5.9
	0.00

	Chronic conditions, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   1-6
	22.2
	18.0*
	0.10
	
	19.7
	19.3
	0.01
	
	59.1
	52.7
	0.13
	
	54.8
	56.2
	-0.03

	   ≥7
	77.8
	82.0*
	-0.10
	
	80.3
	80.7
	-0.01
	
	40.9
	47.3
	-0.13
	
	45.2
	43.8
	0.03

	Mean comorbidity scoresd
	3.5
	3.5
	-0.01
	
	3.5
	3.5
	0.00
	
	2.6
	2.4
	0.09
	
	2.4
	2.4
	0.00

	Comorbidity scores, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   <1
	19.4
	18.8
	0.02
	
	18.7
	19.1
	-0.01
	
	27.8
	31.8
	-0.09
	
	30.7
	30.2
	0.01

	   1-3
	37.9
	37.8
	0.00
	
	38.1
	37.6
	0.01
	
	40.3
	42.1
	-0.04
	
	40.6
	42.3
	-0.03

	    ≥4
	42.6
	43.4
	-0.01
	
	43.2
	43.3
	-0.00
	
	31.9
	26.1
	0.13
	
	28.7
	27.5
	0.03

	Mean new injury severity scorese
	21.8
	20.9*
	0.13
	
	21.3
	21.3
	0.00
	
	29.1
	27.7
	0.13
	
	27.3
	27.3
	0.00

	New injury severity scores, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   16-24
	73.8
	78.9*
	-0.12
	
	76.3
	76.3
	0.00
	
	35.6
	32.4
	0.07
	
	34.3
	35.2
	-0.02

	   25-40
	22.5
	18.7*
	0.09
	
	20.8
	20.9
	-0.00
	
	47.9
	55.9*
	-0.16
	
	54.7
	53.5
	0.03

	    ≥40
	3.8
	2.4*
	0.08
	
	2.9
	2.8
	0.00
	
	16.5
	11.7
	0.14
	
	11.0
	11.4
	-0.01

	Mean injury severity scoref
	15.8
	14.5*
	0.23
	
	15.1
	15.1
	0.00
	
	20.1
	20.2
	-0.00
	
	19.8
	19.8
	-0.00

	Blood furnished to beneficiary, pints
	0.2
	0.0
	0.02
	
	0.1
	0.1
	0.00
	
	0.5
	0.4
	0.01
	
	0.1
	0.1
	0.00

	Median household income, county level
	60722.2
	61068.7
	-0.02
	
	61395.6
	61527.3
	-0.01
	
	57520.3
	56741.4
	0.06
	
	57464.0
	57670.4
	-0.02

	County, %
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Below poverty line
	13.7
	13.2*
	0.11
	
	13.3
	13.3
	0.00
	
	14.4
	14.0
	0.10
	
	14.0
	14.0
	0.00

	   Female sex
	51.1
	51.1
	0.02
	
	51.1
	51.1
	-0.00
	
	51.1
	51.1
	0.02
	
	51.1
	51.1
	-0.00

	   Age ≥65 y
	14.9
	15.8*
	-0.24
	
	15.3
	15.3
	0.00
	
	14.8
	17.7*
	-0.59
	
	15.4
	15.4
	0.00

	   Metropolitang
	98.3
	98.8*
	-0.05
	
	98.8
	98.8
	-0.00
	
	99.4
	98.6
	0.08
	
	99.2
	99.2
	-0.00

	   Persons with ≥4 y of college
	34.7
	33.1*
	0.16
	
	34.0
	34.0
	0.00
	
	32.7
	30.3*
	0.26
	
	31.5
	31.5
	0.00

	   General practice physicians
	11.7
	13.2*
	-0.17
	
	12.0
	12.0
	0.00
	
	13.7
	14.8
	-0.10
	
	13.4
	13.4
	0.00

	   Medical school affiliated hospital
	47.0
	37.4*
	0.34
	 
	41.7
	41.7
	0.00
	 
	42.6
	32.3*
	0.38
	 
	36.9
	36.9
	0.00



*p-value < 0.05 for a statistical test of difference between this value and value immediately to the left
aLevel 1 = level 1 trauma center; Level 2 = level 2 trauma center
bStandardized Mean Diffference compared with level 1
cOther race category includes Native American and Alaskan Natives
dComorbidity scores were calculated using the combined Charlson–Elixhauser method
eNew injury severity scores were calculated as the sum of squares of the three highest Abbreviated Injury Scale scores
fInjury severity scores were calculated as the sum of the squares of the highest AIS code in each of the three most severely injured ISS body regions
gCounties in the sample are either metropolitan or micropolitan. Metropolitan counties have ≥1 urbanized area with a population ≥50,000; micropolitan areas have ≥1 urban cluster with a population between ≥10,000 and <50,000

Appendix table 6. Differences in characteristics between level 2 and non-trauma before and after adjusting with propensity score overlap weights for ambulance

	 
	Ambulance

	
	Before adjustment
	
	After adjustment

	Characteristics
	Level 2a
	Non-traumaa
	SMDb
	 
	Level 2a
	Non-traumaa
	SMDb

	Beneficiaries, n
	9,677
	5,735
	-
	 
	9,677
	5,735
	-

	Mean age, years
	82.7
	84.2*
	-0.18
	
	83.7
	83.7
	-0.00

	Women, %
	60.4
	67.5*
	-0.15
	
	65.0
	65.0
	-0.00

	Race, %
	
	
	
	
	
	
	

	   White
	90.3
	91.2
	-0.03
	
	90.4
	90.4
	0.00

	   Black
	3.1
	2.9
	0.01
	
	3.3
	3.3
	-0.00

	   Otherc
	0.8
	0.4*
	0.06
	
	0.5
	0.5
	0.00

	   Asian/PI
	2.3
	2.2
	0.01
	
	2.3
	2.3
	0.00

	   Hispanic
	3.4
	3.3
	0.01
	
	3.6
	3.6
	-0.00

	Mean number of chronic conditions
	10.2
	10.6*
	-0.11
	
	10.5
	10.5
	-0.00

	Chronic conditions, %
	
	
	
	
	
	
	

	   1-6
	18.0
	14.7*
	0.09
	
	15.3
	15.9
	-0.02

	   ≥7
	82.0
	85.3*
	-0.09
	
	84.7
	84.1
	0.02

	Mean comorbidity scoresd
	3.5
	3.5
	0.02
	
	3.5
	3.5
	-0.00

	Comorbidity scores, %
	
	
	
	
	
	
	

	   <1
	18.8
	18.2
	0.02
	
	18.1
	18.0
	0.00

	   1-3
	37.8
	38.9
	-0.02
	
	38.1
	38.1
	0.00

	    ≥4
	43.4
	42.9
	0.01
	
	43.8
	43.9
	-0.00

	Mean new injury severity scorese
	20.9
	19.3*
	0.29
	
	19.8
	19.8
	0.00

	New injury severity scores, %
	
	
	
	
	
	
	

	   16-24
	78.9
	88.7*
	-0.27
	
	85.5
	85.1
	0.01

	   25-40
	18.7
	10.4*
	0.24
	
	13.4
	13.6
	-0.01

	    ≥40
	2.4
	0.9*
	0.12
	
	1.1
	1.3
	-0.02

	Mean injury severity scoref
	14.5
	12.2*
	0.45
	
	13.1
	13.1
	0.00

	Blood furnished to beneficiary, pints
	0.0
	0.0
	0.00
	
	0.0
	0.0
	-0.00

	Median household income, county level
	61068.7
	62569.4
	-0.10
	
	62859.1
	62344.7
	0.03

	County, %
	
	
	
	
	
	
	

	   Below poverty line
	13.2
	12.8
	0.08
	
	13.0
	13.0
	0.00

	   Female sex
	51.1
	51.3
	-0.24
	
	51.2
	51.2
	-0.00

	   Age ≥65 y
	15.8
	17.1
	-0.26
	
	16.6
	16.6
	0.00

	   Metropolitang
	98.8
	99.8
	-0.12
	
	99.7
	99.7
	-0.00

	   Persons with ≥4 y of college
	33.1
	34.6
	-0.17
	
	34.4
	34.4
	-0.00

	   General practice physicians
	13.2
	10.0
	0.41
	
	10.6
	10.6
	0.00

	   Medical school affiliated hospital
	37.4
	41.9
	-0.15
	 
	38.0
	38.0
	-0.00



*p-value < 0.05 for a statistical test of difference between this value and value immediately to the left
aNon-trauma = hospitals without a trauma center designation; Level 2 = level 2 trauma center
bStandardized Mean Diffference compared with level 2
cOther race category includes Native American and Alaskan Natives
dComorbidity scores were calculated using the combined Charlson–Elixhauser method
eNew injury severity scores were calculated as the sum of squares of the three highest Abbreviated Injury Scale scores
fInjury severity scores were calculated as the sum of the squares of the highest AIS code in each of the three most severely injured ISS body regions
gCounties in the sample are either metropolitan or micropolitan. Metropolitan counties have ≥1 urbanized area with a population ≥50,000; micropolitan areas have ≥1 urban cluster with a population between ≥10,000 and <50,000




Appendix table 7. Differences in characteristics between level 1 and non-trauma before and after adjusting with propensity score overlap weights for ambulance

	 
	Ambulance

	
	Before adjustment
	
	After adjustment

	Characteristics
	Level 1a
	Non-traumaa
	SMDb
	 
	Level 1a
	Non-traumaa
	SMDb

	Beneficiaries, n
	11,206
	5,735
	-
	 
	11,206
	5,735
	-

	Mean age, years
	81.7
	84.2*
	-0.30
	
	83.4
	83.4
	0.00

	Women, %
	56.8
	67.5*
	-0.22
	
	63.2
	63.2
	0.00

	Race, %
	
	
	
	
	
	
	

	   White
	86.9
	91.2*
	-0.14
	
	88.6
	88.6
	0.00

	   Black
	5.6
	2.9*
	0.13
	
	4.0
	4.0
	-0.00

	   Otherc
	0.8
	0.4*
	0.06
	
	0.6
	0.6
	0.00

	   Asian/PI
	2.8
	2.2*
	0.04
	
	2.9
	2.9
	-0.00

	   Hispanic
	3.9
	3.3
	0.03
	
	3.9
	3.9
	-0.00

	Mean number of chronic conditions
	9.7
	10.6*
	-0.22
	
	10.4
	10.4
	0.00

	Chronic conditions, %
	
	
	
	
	
	
	

	   1-6
	22.2
	14.7*
	0.19
	
	16.5
	16.9
	-0.01

	   ≥7
	77.8
	85.3*
	-0.19
	
	83.5
	83.1
	0.01

	Mean comorbidity scoresd
	3.5
	3.5
	0.01
	
	3.5
	3.5
	-0.00

	Comorbidity scores, %
	
	
	
	
	
	
	

	   <1
	19.4
	18.2
	0.03
	
	18.6
	18.3
	0.01

	   1-3
	37.9
	38.9
	-0.02
	
	38.2
	38.2
	-0.00

	    ≥4
	42.6
	42.9
	-0.00
	
	43.2
	43.5
	-0.01

	Mean new injury severity scorese
	21.8
	19.3*
	0.41
	
	20.0
	20.0
	-0.00

	New injury severity scores, %
	
	
	
	
	
	
	

	   16-24
	73.8
	88.7*
	-0.39
	
	83.5
	83.4
	0.00

	   25-40
	22.5
	10.4*
	0.33
	
	15.3
	15.0
	0.01

	    ≥40
	3.8
	0.9*
	0.19
	
	1.2
	1.6
	-0.03

	Mean injury severity scoref
	15.8
	12.2*
	0.68
	
	13.6
	13.6
	-0.00

	Blood furnished to beneficiary, pints
	0.2
	0.0
	0.02
	
	0.1
	0.1
	-0.00

	Median household income, county level
	60722.2
	62569.4*
	-0.12
	
	62913.2
	62626.9
	0.02

	County, %
	
	
	
	
	
	
	

	   Below poverty line
	13.7
	12.8*
	0.19
	
	13.4
	13.4
	-0.00

	   Female sex
	51.1
	51.3*
	-0.22
	
	51.2
	51.2
	0.00

	   Age ≥65 y
	14.9
	17.1*
	-0.48
	
	15.5
	15.5
	0.00

	   Metropolitang
	98.3
	99.8*
	-0.16
	
	99.6
	99.6
	0.00

	   Persons with ≥4 y of college
	34.7
	34.6
	0.01
	
	35.5
	35.5
	-0.00

	   General practice physicians
	11.7
	10.0*
	0.21
	
	9.8
	9.8
	-0.00

	   Medical school affiliated hospital
	47.0
	41.9*
	0.17
	 
	47.3
	47.3
	-0.00



*p-value < 0.05 for a statistical test of difference between this value and value immediately to the left
aLevel 1 = level 1 trauma center; Non-trauma = hospitals without a trauma center designation
bStandardized Mean Diffference compared with level 1
cOther race category includes Native American and Alaskan Natives
dComorbidity scores were calculated using the combined Charlson–Elixhauser method
eNew injury severity scores were calculated as the sum of squares of the three highest Abbreviated Injury Scale scores
fInjury severity scores were calculated as the sum of the squares of the highest AIS code in each of the three most severely injured ISS body regions
gCounties in the sample are either metropolitan or micropolitan. Metropolitan counties have ≥1 urbanized area with a population ≥50,000; micropolitan areas have ≥1 urban cluster with a population between ≥10,000 and <50,000


Appendix table 8. Differences in characteristics between level 2 and non-trauma before and after adjusting with propensity score overlap weights for all injuries

	 
	All injuries

	
	Before adjustment
	
	After adjustment

	Characteristics
	Level 2a
	Non-traumaa
	SMDb
	 
	Level 2a
	Non-traumaa
	SMDb

	Beneficiaries, n
	108,539
	71,990
	-
	
	108,539
	71,990
	-

	Mean age, years
	81.5
	82.9*
	-0.17
	
	82.3
	82.3
	0.00

	Women, %
	57.5
	63.1*
	-0.12
	
	60.6
	60.6
	-0.00

	Race, %
	
	
	
	
	
	
	

	   White
	88.0
	86.2*
	0.05
	
	85.9
	85.9
	0.00

	   Black
	4.2
	3.8*
	0.02
	
	4.3
	4.3
	-0.00

	   Otherc
	0.9
	0.8
	0.01
	
	0.9
	0.9
	-0.00

	   Asian/PI
	2.6
	3.6*
	-0.05
	
	3.5
	3.5
	-0.00

	   Hispanic
	4.2
	5.6*
	-0.06
	
	5.5
	5.5
	-0.00

	Mean number of chronic conditions
	8.2
	8.4*
	-0.05
	
	8.3
	8.3
	0.00

	Chronic conditions, %
	
	
	
	
	
	
	

	   1-6
	35.3
	33.1*
	0.05
	
	33.7
	33.6
	0.00

	   ≥7
	64.7
	66.9*
	-0.05
	
	66.3
	66.4
	-0.00

	Mean comorbidity scoresd
	3.1
	3.1*
	-0.01
	
	3.1
	3.1
	-0.00

	Comorbidity scores, %
	
	
	
	
	
	
	

	   <1
	23.6
	22.6*
	0.02
	
	23.0
	23.0
	0.00

	   1-3
	39.1
	39.1
	0.00
	
	39.2
	39.0
	0.00

	    ≥4
	37.3
	38.2*
	-0.02
	
	37.8
	38.1
	-0.01

	Mean new injury severity scorese
	20.5
	19.1*
	0.25
	
	19.5
	19.5
	-0.00

	New injury severity scores, %
	
	
	
	
	
	
	

	   16-24
	80.4
	88.6*
	-0.23
	
	85.6
	85.4
	0.01

	   25-40
	17.3
	10.6*
	0.19
	
	13.2
	13.5
	-0.01

	    ≥40
	2.2
	0.8*
	0.12
	
	1.2
	1.2
	-0.00

	Mean injury severity scoref
	14.8
	13.2*
	0.32
	
	13.9
	13.9
	0.00

	Blood furnished to beneficiary, pints
	0.0
	0.0*
	0.03
	
	0.0
	0.0
	-0.00

	Median household income, county level
	61322.6
	63342.3*
	-0.13
	
	63554.9
	63152.0*
	0.02

	County, %
	
	
	
	
	
	
	

	   Below poverty line
	13.2
	13.0*
	0.04
	
	13.0
	13.0
	0.00

	   Female sex
	51.1
	51.2*
	-0.18
	
	51.2
	51.2
	-0.00

	   Age ≥65 y
	15.7
	16.4*
	-0.16
	
	16.2
	16.2
	-0.00

	   Metropolitang
	99.0
	99.8*
	-0.11
	
	99.7
	99.7
	-0.00

	   Persons with ≥4 y of college
	33.0
	35.1*
	-0.21
	
	34.5
	34.5
	-0.00

	   General practice physicians
	12.9
	9.7*
	0.42
	
	10.5
	10.5
	0.00

	   Medical school affiliated hospital
	37.9
	43.7*
	-0.21
	 
	38.6
	38.6
	0.00



*p-value < 0.05 for a statistical test of difference between this value and value immediately to the left
aNon-trauma = hospitals without a trauma center designation; Level 2 = level 2 trauma center
bStandardized Mean Diffference compared with level 2
cOther race category includes Native American and Alaskan Natives
dComorbidity scores were calculated using the combined Charlson–Elixhauser method
eNew injury severity scores were calculated as the sum of squares of the three highest Abbreviated Injury Scale scores
fInjury severity scores were calculated as the sum of the squares of the highest AIS code in each of the three most severely injured ISS body regions
gCounties in the sample are either metropolitan or micropolitan. Metropolitan counties have ≥1 urbanized area with a population ≥50,000; micropolitan areas have ≥1 urban cluster with a population between ≥10,000 and <50,000



Appendix table 9. Percent of chronic conditions between level 1 and non-trauma before vs after adjusting with propensity score-based overlap weights

	
	Before adjustment
	
	After adjustment

	Chronic conditions, %
	Level 1a
	Non-traumaa
	SMDb
	
	Level 1a
	Non-traumaa
	SMDb

	Acute myocardial infarction
	6.2
	6.7*
	-0.02
	
	6.4
	6.4
	-0.00

	Alzheimer’s disease
	10.0
	14.5*
	-0.14
	
	12.7
	12.7
	0.00

	Other disease relating to Alzheimer’sc
	23.9
	30.9*
	-0.16
	
	28.4
	28.4
	0.00

	Atrial fibrillation
	20.9
	24.4*
	-0.08
	
	23.1
	23.1
	-0.00

	Cataract
	60.4
	67.0*
	-0.14
	
	64.4
	64.4
	-0.00

	Chronic kidney disease
	30.2
	33.0*
	-0.06
	
	32.4
	32.4
	-0.00

	Chronic obstructive pulmonary disease
	25.4
	30.6*
	-0.12
	
	28.1
	28.1
	0.00

	Heart failure
	31.6
	37.1*
	-0.12
	
	35.5
	35.5
	0.00

	Diabetes
	35.3
	37.8*
	-0.05
	
	37.5
	37.5
	-0.00

	Glaucoma
	22.5
	27.0*
	-0.10
	
	25.8
	25.8
	0.00

	Ischemic heart disease
	50.5
	57.9*
	-0.15
	
	55.2
	55.2
	-0.00

	Depression
	34.8
	38.2*
	-0.07
	
	37.0
	37.0
	0.00

	Osteoporosis
	25.6
	33.8*
	-0.18
	
	30.9
	30.9
	0.00

	Rheumatoid arthritis
	53.3
	59.8*
	-0.13
	
	57.3
	57.3
	0.00

	Stroke/transient ischemic attack
	21.6
	25.7*
	-0.10
	
	24.4
	24.4
	0.00

	Breast cancer
	5.4
	6.6*
	-0.05
	
	6.3
	6.3
	0.00

	Colorectal cancer
	3.2
	4.0*
	-0.05
	
	3.7
	3.7
	0.00

	Prostate cancer
	6.2
	6.3
	-0.00
	
	6.4
	6.4
	-0.00

	Lung cancer
	1.6
	2.0*
	-0.03
	
	1.9
	1.9
	0.00

	Endometrial cancer
	0.8
	1.1*
	-0.02
	
	1.0
	1.0
	0.00

	Anemia
	56.6
	65.9*
	-0.19
	
	62.9
	62.9
	0.00

	Asthma
	12.0
	13.2*
	-0.04
	
	13.0
	13.0
	-0.00

	Hyperlipidemia
	67.6
	72.7*
	-0.11
	
	70.9
	70.9
	0.00

	Benign prostatic hyperplasia
	19.7
	19.2*
	0.01
	
	19.8
	19.8
	-0.00

	Hypertension
	73.6
	77.0*
	-0.08
	
	75.7
	75.7
	-0.00

	Hypothyroidism
	25.7
	32.7*
	-0.15
	
	29.9
	29.9
	0.00

	Multiple sclerosis and transverse myelitis
	0.5
	0.6*
	-0.01
	
	0.5
	0.5
	0.00

	Obesity
	12.3
	11.7*
	0.02
	
	11.9
	11.9
	-0.00

	Epilepsy
	4.7
	4.8
	-0.00
	 
	5.0
	4.9
	0.01



*p-value < 0.05 for a statistical test of difference between this value and value immediately to the left
aLevel 1 = level 1 trauma center; Non-trauma = hospitals without a trauma center designation; Level 2 = level 2 trauma center
bStandardized Mean Diffference compared with level 1
cIncludes Alzheimer’s related diseases and senile dementia.




Appendix table 10. Percent of chronic conditions between levels 1 and 2 before vs after adjusting with propensity score-based overlap weights

	
	Before adjustment
	
	After adjustment

	Chronic conditions, %
	Level 1a
	Level 2a
	SMDb
	
	Level 1a
	Level 2a
	SMDb

	Acute myocardial infarction
	6.2
	6.7*
	-0.02
	
	6.5
	6.5
	0.00

	Alzheimer’s disease
	10.0
	12.5*
	-0.08
	
	11.4
	11.4
	-0.00

	Other disease relating to Alzheimer’sc
	23.9
	28.4*
	-0.10
	
	26.4
	26.4
	-0.00

	Atrial fibrillation
	20.9
	23.7*
	-0.07
	
	22.6
	22.6
	0.00

	Cataract
	60.4
	65.7*
	-0.11
	
	63.6
	63.6
	-0.00

	Chronic kidney disease
	30.2
	33.4*
	-0.07
	
	32.2
	32.2
	-0.00

	Chronic obstructive pulmonary disease
	25.4
	29.7*
	-0.10
	
	27.7
	27.7
	-0.00

	Heart failure
	31.6
	35.2*
	-0.08
	
	33.9
	33.9
	-0.00

	Diabetes
	35.3
	37.1*
	-0.04
	
	36.8
	36.8
	-0.00

	Glaucoma
	22.5
	25.0*
	-0.06
	
	24.0
	24.0
	-0.00

	Ischemic heart disease
	50.5
	55.2*
	-0.09
	
	53.6
	53.6
	-0.00

	Depression
	34.8
	38.2*
	-0.07
	
	36.8
	36.8
	-0.00

	Osteoporosis
	25.6
	30.1*
	-0.10
	
	28.3
	28.3
	-0.00

	Rheumatoid arthritis
	53.3
	58.5*
	-0.10
	
	56.4
	56.4
	-0.00

	Stroke/transient ischemic attack
	21.6
	24.8*
	-0.08
	
	23.6
	23.6
	-0.00

	Breast cancer
	5.4
	6.1*
	-0.03
	
	5.9
	5.9
	-0.00

	Colorectal cancer
	3.2
	3.5*
	-0.02
	
	3.4
	3.4
	-0.00

	Prostate cancer
	6.2
	6.5*
	-0.01
	
	6.5
	6.5
	-0.00

	Lung cancer
	1.6
	1.8*
	-0.01
	
	1.7
	1.7
	0.00

	Endometrial cancer
	0.8
	1.0*
	-0.01
	
	0.9
	0.9
	-0.00

	Anemia
	56.6
	62.1*
	-0.11
	
	60.1
	60.1
	-0.00

	Asthma
	12.0
	13.1*
	-0.03
	
	12.7
	12.7
	-0.00

	Hyperlipidemia
	67.6
	72.3*
	-0.10
	
	70.9
	70.9
	-0.00

	Benign prostatic hyperplasia
	19.7
	20.3*
	-0.01
	
	20.3
	20.3
	-0.00

	Hypertension
	73.6
	77.5*
	-0.09
	
	76.1
	76.1
	-0.00

	Hypothyroidism
	25.7
	29.8*
	-0.09
	
	28.1
	28.1
	-0.00

	Multiple sclerosis and transverse myelitis
	0.5
	0.5*
	-0.01
	
	0.5
	0.5
	-0.00

	Obesity
	12.3
	13.5*
	-0.04
	
	12.9
	12.9
	0.00

	Epilepsy
	4.7
	5.0*
	-0.01
	 
	4.9
	4.9
	-0.00



*p-value < 0.05 for a statistical test of difference between this value and value immediately to the left
aLevel 1 = level 1 trauma center; Level 2 = level 2 trauma center
bStandardized Mean Diffference compared with level 1
cIncludes Alzheimer’s related diseases and senile dementia.







Appendix table 11. Percent of chronic conditions between level 2 and non-trauma before vs after adjusting with propensity score-based overlap weights

	
	Before adjustment
	
	After adjustment

	Chronic conditions, %
	Level 2a
	Non-traumaa
	SMDb
	
	Level 2a
	Non-traumaa
	SMDb

	Acute myocardial infarction
	6.7
	6.7
	0.00
	
	6.6
	6.6
	0.00

	Alzheimer’s disease
	12.5
	14.5*
	-0.06
	
	13.9
	13.9
	-0.00

	Other disease relating to Alzheimer’sc
	28.4
	30.9*
	-0.05
	
	30.1
	30.1
	-0.00

	Atrial fibrillation
	23.7
	24.4*
	-0.02
	
	24.2
	24.2
	-0.00

	Cataract
	65.7
	67.0*
	-0.03
	
	66.4
	66.4
	0.00

	Chronic kidney disease
	33.4
	33.0
	0.01
	
	33.4
	33.4
	-0.00

	Chronic obstructive pulmonary disease
	29.7
	30.6*
	-0.02
	
	30.2
	30.2
	0.00

	Heart failure
	35.2
	37.1*
	-0.04
	
	36.3
	36.3
	0.00

	Diabetes
	37.1
	37.8*
	-0.01
	
	37.7
	37.7
	-0.00

	Glaucoma
	25.0
	27.0*
	-0.05
	
	26.2
	26.2
	0.00

	Ischemic heart disease
	55.2
	57.9*
	-0.06
	
	56.8
	56.8
	0.00

	Depression
	38.2
	38.2*
	-0.00
	
	38.3
	38.3
	0.00

	Osteoporosis
	30.1
	33.8*
	-0.08
	
	32.3
	32.3
	0.00

	Rheumatoid arthritis
	58.5
	59.8*
	-0.03
	
	59.3
	59.3
	0.00

	Stroke/transient ischemic attack
	24.8
	25.7*
	-0.02
	
	25.7
	25.7
	0.00

	Breast cancer
	6.1
	6.6*
	-0.02
	
	6.5
	6.5
	0.00

	Colorectal cancer
	3.5
	4.0*
	-0.03
	
	3.7
	3.7
	0.00

	Prostate cancer
	6.5
	6.3
	0.01
	
	6.4
	6.4
	0.00

	Lung cancer
	1.8
	2.0*
	-0.02
	
	1.9
	1.9
	-0.00

	Endometrial cancer
	1.0
	1.1*
	-0.01
	
	1.1
	1.1
	0.00

	Anemia
	62.1
	65.9*
	-0.08
	
	64.6
	64.6
	-0.00

	Asthma
	13.1
	13.2
	-0.00
	
	13.3
	13.3
	0.00

	Hyperlipidemia
	72.3
	72.7
	-0.01
	
	72.8
	72.8
	-0.00

	Benign prostatic hyperplasia
	20.3
	19.2*
	0.03
	
	19.9
	19.9
	-0.00

	Hypertension
	77.5
	77.0*
	0.01
	
	77.2
	77.2
	-0.00

	Hypothyroidism
	29.8
	32.7*
	-0.06
	
	31.6
	31.6
	-0.00

	Multiple sclerosis and transverse myelitis
	0.5
	0.6
	-0.01
	
	0.5
	0.5
	0.00

	Obesity
	13.5
	11.7*
	0.05
	
	12.6
	12.6
	-0.00

	Epilepsy
	5.0
	4.8
	0.01
	 
	5.0
	5.0
	0.00



*p-value < 0.05 for a statistical test of difference between this value and value immediately to the left
aNon-trauma = hospitals without a trauma center designation; Level 2 = level 2 trauma center
bStandardized Mean Diffference compared with level 2
cIncludes Alzheimer’s related diseases and senile dementia.

Appendix table 12. Unadjusted and adjusted propensity score analysis of differences in death between hospital types with clustered standard errors at the hospital level

	 
	Difference between hospital types

	Outcome
	1 vs nontrauma [ref] (95% CI), percentage points
	1 vs 2 [ref] (95% CI), percentage points
	2 vs nontrauma [ref] (95% CI), percentage points

	All injuries
	
	
	

	   Total sample
	204215
	240764
	180529

	      Treatment
	lvl 1: 132225
	lvl 1: 132225
	lvl 2: 108539

	      Control
	NT: 71990
	lvl 2: 108539
	NT: 71990

	
	
	
	

	   Unadjusted outcome
	
	
	

	      Death at 30 d
	4.0 (3.7 to 4.3)
	0.6 (0.3 to 0.9)
	3.4 (3.1 to 3.7)

	      Death at 90 d
	2.6 (2.3 to 3.0)
	-0.2 (-0.5 to 0.2)
	2.8 (2.4 to 3.2)

	      Death at 180d
	1.8 (1.4 to 2.2)
	-0.5 (-0.9 to -0.2)
	2.3 (1.9 to 2.8)

	      Death at 365d
	0.7 (0.2 to 1.1)
	-1.2 (-1.6 to -0.8)
	1.8 (1.4 to 2.3)

	
	
	
	

	   Adjusted outcome
	
	
	

	      Death at 30 d
	2.2 (1.2 to 3.2)
	0.1 (-0.7 to 0.9)
	2.5 (1.7 to 3.2)

	      Death at 90 d
	1.8 (0.6 to 2.9)
	-0.2 (-1.1 to 0.6)
	2.3 (1.4 to 3.2)

	      Death at 180d
	1.5 (0.3 to 2.7)
	-0.3 (-1.3 to 0.6)
	2.1 (1.2 to 3.1)

	      Death at 365d
	1.2 (-0.1 to 2.5)
	-0.5 (-1.5 to 0.4)
	2.0 (0.9 to 3.1)



*p < 0.05 for a statistical test of the difference between hospital types. Values in red are statistically significant differences that favor the reference group (always set as the lower level trauma or non-trauma hospital in a comparison); values in blue are statistically significant differences that favor the non-reference group (always set as the higher level trauma center in a comparison); values in black are not statistically significant.
				
The reference group is indicated as [ref] (e.g. level 2 is the reference group in 1 v 2 [ref])				
				
Notes: Estimates are adjusted by propensity score-based overlap weights. The logit model included state and year fixed effects, individual level covariates (age, sex, race, comorbidity score, dual-eligibility status, 29 chronic conditions, a quantity of blood furnished to the beneficiary, Injury Severity Scores, New Injury Severity Scores, the max Abbreviated Injury Scale [AIS] score for each body region, and the max overall AIS score), and county level demographic and health information (natural log of median household income, metropolitan/micropolitan areas, and proportion below poverty line, female, above 65y, with ≥4y of college, general practice physicians, and hospitals with a medical school affiliation).		
				
				
				
				
				
				
				
				
				
				
				
				

Appendix table 13. Coefficients from logistic regression model for predicting the propensity of receiving care at a level 1 versus a non-trauma center for all injuries (log-odds ratios are shown)a  

	Covariate
	Coef.
	[95% Confidence Interval]
	 Sig

	New Injury Severity Score splines (not shown)
	included
	
	
	

	Injury Severity Score splines (not shown)
	included
	
	
	

	Race
	
	
	
	

	   Black [ref]
	
	
	
	

	   White
	-.592
	-.648
	-.537
	***

	   Other
	-.495
	-.633
	-.358
	***

	   Asian/PI
	-.437
	-.518
	-.356
	***

	   Hispanic
	-.457
	-.528
	-.386
	***

	   Native Americans/Alaskan Natives
	-.266
	-.605
	.074
	

	Female
	-.177
	-.211
	-.143
	***

	Age squared (not shown)
	included
	
	
	

	Comorbidity score squared (not shown)
	included
	
	
	

	Blood furnished to beneficiary
	.218
	.179
	.258
	***

	Max AIS score for the head/neck regions
	.126
	.095
	.156
	***

	Max AIS score for the extremity regions
	-.102
	-.132
	-.072
	***

	Max AIS score for the chest region
	.234
	.205
	.264
	***

	Max AIS score for the abdomen region
	.222
	.187
	.257
	***

	Max AIS score overall
	-1.15
	-1.222
	-1.078
	***

	State fixed effects (not shown)
	included
	
	
	

	Year fixed effects (not shown)
	included
	
	
	

	Chronic conditions
	
	
	
	

	   Acute myocardial infarction
	.001
	-.048
	.051
	

	   Alzheimer’s disease
	-.107
	-.152
	-.063
	***

	   Other disease relating to Alzheimer’sb
	-.056
	-.092
	-.021
	***

	   Atrial fibrillation
	.028
	-.004
	.06
	*

	   Cataract
	.036
	.003
	.068
	**

	   Chronic kidney disease
	.03
	0
	.06
	*

	   Chronic obstructive pulmonary disease
	-.092
	-.122
	-.062
	***

	   Heart failure
	.061
	.03
	.093
	***

	   Diabetes
	.043
	.015
	.071
	***

	   Glaucoma
	-.018
	-.046
	.011
	

	   Ischemic heart disease
	.023
	-.009
	.055
	

	   Depression
	-.013
	-.041
	.016
	

	   Osteoporosis
	-.007
	-.037
	.024
	

	   Rheumatoid arthritis
	-.009
	-.039
	.022
	

	   Stroke/transient ischemic attack
	-.032
	-.063
	-.002
	**

	   Breast cancer
	.045
	-.006
	.095
	*

	   Colorectal cancer
	-.014
	-.076
	.049
	

	   Prostate cancer
	-.024
	-.076
	.027
	

	   Lung cancer
	.033
	-.054
	.12
	

	   Endometrial cancer
	-.02
	-.138
	.097
	

	   Anemia
	-.004
	-.037
	.029
	

	   Asthma
	.051
	.013
	.089
	***

	   Hyperlipidemia
	-.016
	-.053
	.022
	

	   Benign prostatic hyperplasia
	-.064
	-.104
	-.024
	***

	   Hypertension
	.096
	.055
	.136
	***

	   Hypothyroidism
	-.049
	-.077
	-.02
	***

	   Multiple sclerosis and transverse myelitis
	-.114
	-.274
	.045
	

	   Obesity
	.003
	-.036
	.042
	

	   Epilepsy
	.031
	-.024
	.087
	

	County level
	
	
	
	

	   Median household income (natural log)
	1.759
	1.559
	1.96
	***

	   Proportion below poverty level
	5.288
	4.528
	6.047
	***

	   Proportion female
	-28.201
	-30.599
	-25.803
	***

	   Proportion age 65+
	-6.484
	-6.915
	-6.053
	***

	   Metropolitan
	-.309
	-.685
	.066
	

	   Proportion age 25+ w/ 4+ yrs college
	-3.381
	-3.654
	-3.108
	***

	   Proportion general practice MD’s
	-.426
	-.684
	-.168
	***

	   Proportion of hospitals w/ a medical school
	.644
	.587
	.702
	***

	Dual eligibility status
	.296
	.259
	.332
	***

	Constant
	6.897
	3.97
	9.823
	***



*** p<0.01, ** p<0.05, * p<0.1
aFor the ambulance subgroup analysis, we added miles, ambulance type indicator (advance life support or basic life support[ref]), and indicators for pickup/drop-off modifiers. We chose only to display the coefficients from the model that predicted the propensity of receiving care at a level 1 versus a non-trauma center for all injuries for brevity even though we had other subgroups (falls, motor vehicle accidents, firearms, and ambulance rides) and comparison groups (level 1 v level 2 and level 2 v non-trauma).
bIncludes Alzheimer’s related diseases and senile dementia.


Appendix table 14. Adjusted propensity score analysis of differences in death between hospital types for hospital surgical survival and volume, and pre-hospital characteristics

	 
	Difference between hospital types

	Adjusted outcome
	1 vs nontrauma (ref) [95% CI], percentage points
	1 vs 2 (ref) [95% CI], percentage points
	2 vs nontrauma (ref) [95% CI], percentage points

	
	
	
	

	After adding surgical survival
	
	
	

	      Death at 30 d
	2.2 (1.8 to 2.6)*
	0.3 (0.0 to 0.6)
	2.3 (1.9 to 2.7)*

	      Death at 90 d
	1.8 (1.3 to 2.2)*
	0.0 (-0.3 to 0.4)
	2.1 (1.6 to 2.5)*

	      Death at 180d
	1.5 (1.0 to 2.0)*
	-0.0 (-0.5 to 0.4)
	1.9 (1.4 to 2.4)*

	      Death at 365d
	1.3 (0.7 to 1.8)*
	-0.2 (-0.6 to 0.3)
	1.7 (1.1 to 2.3)*

	
	
	
	

	After adding volume
	
	
	

	      Death at 30 d
	2.4 (2.0 to 2.8)*
	0.4 (0.1 to 0.7)*
	2.6 (2.2 to 3.0)*

	      Death at 90 d
	2.0 (1.5 to 2.5)*
	0.0 (-0.3 to 0.4)
	2.4 (2.0 to 2.9)*

	      Death at 180d
	1.9 (1.3 to 2.4)*
	0.0 (-0.4 to 0.4)
	2.3 (1.8 to 2.8)*

	      Death at 365d
	1.7 (1.1 to 2.3)*
	-0.2 (-0.6 to 0.3)
	2.1 (1.5 to 2.7)*

	
	
	
	

	Ambulance w/o pre-hospital characteristics
	
	
	

	      Death at 30 d
	1.8 (0.2 to 3.3)*
	-0.3 (-1.4 to 0.9)
	1.4 (-0.0 to 2.8)

	      Death at 90 d
	1.1 (-0.6 to 2.9)
	-0.7 (-2.1 to 0.6)
	1.6 (-0.1 to 3.4)

	      Death at 180d
	0.4 (-1.5 to 2.4)
	-0.8 (-2.3 to 0.7)
	1.2 (-0.7 to 3.1)

	      Death at 365d
	-0.2 (-2.4 to 2.1)
	-0.8 (-2.5 to 0.8)
	0.6 (-1.6 to 2.7)



*p < 0.05 for a statistical test of the difference between hospital types. Values in red are statistically significant differences that favor the reference group (always set as the lower level trauma or non-trauma hospital in a comparison); values in blue are statistically significant differences that favor the non-reference group (always set as the higher level trauma center in a comparison); values in black are not statistically significant.

Estimates are adjusted by propensity score-based overlap weights. The propensity score model included patient-level demographic characteristics (age, race/ethnicity, sex, and dual-eligibility for Medicare and Medicaid), injury severity (NISS, ISS, pints of furnished blood, and the max AIS score for each body region, and the max overall AIS score), comorbid conditions (comorbidity score and indicators for 29 chronic conditions), and county-level demographic and health characteristics (metropolitan vs micropolitan area, natural log of median household income, proportion below federal poverty line, proportion female, proportion above 65y, proportion with ≥4y of college, proportion of physicians who are general practitioners, and proportion of hospitals with a medical school affiliation), and state and year fixed effects. In the hospital surgical survival analysis, we added the risk-adjusted surgical survival quality measure to the model. For the hospital volume analysis, we added the volume measure, which is the number of major trauma observations per year for each hospital. Lastly, among those who took an emergency ambulance ride, we removed miles, ambulance type (advance or basic life support), and pickup/drop-off location types.	

Sample sizes are as follows: All injuries (level 1: 132,225, level 2: 108,539, non-trauma: 71,990); Ambulance-transported: (level 1: 11,206, level 2: 9,677, non-trauma: 5,735).


Appendix table 15. Unadjusted and adjusted percentage point differences in mortality between hospitals using IPTW weights, all injuries and by subgroups

	 
	Differences in mortality between hospital types (reference group identified by parentheses)

	Outcome
	Level 1 vs non-trauma (ref) percentage points [95% CI]
	Level 1 vs level 2 (ref) percentage points [95% CI]
	Level 2 vs non-trauma (ref) percentage points [95% CI]

	All injuries
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	4.0 (3.7 to 4.3)*
	0.6 (0.3 to 0.9)*
	3.4 (3.1 to 3.7)*

	      Death at 90 d
	2.6 (2.3 to 3.0)*
	-0.2 (-0.5 to 0.2)
	2.8 (2.4 to 3.2)*

	      Death at 180d
	1.8 (1.4 to 2.2)*
	-0.5 (-0.9 to -0.2)*
	2.3 (1.9 to 2.8)*

	      Death at 365d
	0.7 (0.2 to 1.1)*
	-1.2 (-1.6 to -0.8)*
	1.8 (1.4 to 2.3)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	2.9 (1.9 to 3.8)*
	0.3 (-0.2 to 0.7)
	2.7 (1.9 to 3.6)*

	      Death at 90 d
	2.7 (1.6 to 3.8)*
	0.0 (-0.5 to 0.5)
	2.0 (0.5 to 3.6)*

	      Death at 180d
	2.3 (1.1 to 3.4)*
	-0.1 (-0.6 to 0.5)
	1.3 (-0.5 to 3.0)

	      Death at 365d
	1.5 (0.1 to 3.0)*
	-0.4 (-1.0 to 0.2)
	1.8 (0.5 to 3.1)*

	Falls
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	4.2 (3.9 to 4.6)*
	0.9 (0.6 to 1.3)*
	3.3 (2.9 to 3.6)*

	      Death at 90 d
	3.1 (2.7 to 3.6)*
	0.4 (-0.0 to 0.8)
	2.8 (2.4 to 3.2)*

	      Death at 180d
	2.6 (2.1 to 3.1)*
	0.1 (-0.3 to 0.6)
	2.5 (2.0 to 3.0)*

	      Death at 365d
	1.9 (1.4 to 2.5)*
	-0.3 (-0.8 to 0.2)
	2.3 (1.7 to 2.8)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	2.9 (2.1 to 3.6)*
	0.3 (-0.3 to 0.9)
	2.3 (1.4 to 3.2)*

	      Death at 90 d
	2.6 (1.7 to 3.5)*
	0.1 (-0.6 to 0.8)
	1.4 (-0.2 to 3.0)

	      Death at 180d
	2.3 (1.2 to 3.3)*
	-0.0 (-0.7 to 0.7)
	0.6 (-1.1 to 2.4)

	      Death at 365d
	2.2 (1.0 to 3.4)*
	-0.4 (-1.2 to 0.4)
	1.9 (0.6 to 3.3)*

	Motor vehicle crashes
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	7.4 (5.2 to 9.6)*
	1.2 (0.2 to 2.2)*
	6.2 (4.0 to 8.3)*

	      Death at 90 d
	7.1 (4.8 to 9.5)*
	0.9 (-0.2 to 1.9)
	6.3 (3.9 to 8.7)*

	      Death at 180d
	6.7 (4.1 to 9.2)*
	1.1 (-0.1 to 2.2)
	5.6 (3.0 to 8.1)*

	      Death at 365d
	6.3 (3.4 to 9.1)*
	1.4 (0.1 to 2.7)*
	4.9 (2.1 to 7.7)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	5.2 (-0.0 to 10.4)
	-0.0 (-1.6 to 1.5)
	5.8 (1.8 to 9.9)*

	      Death at 90 d
	5.5 (-0.3 to 11.3)
	-0.2 (-1.8 to 1.4)
	6.9 (2.4 to 11.4)*

	      Death at 180d
	5.6 (-0.6 to 11.9)
	0.3 (-1.4 to 2.0)
	6.3 (1.0 to 11.5)*

	      Death at 365d
	3.3 (-5.1 to 11.7)
	0.5 (-1.4 to 2.4)
	0.0 (-9.0 to 9.1)

	Firearm injuries
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	 
	-7.4 (-13.9 to -0.9)*
	 

	      Death at 90 d
	 
	-6.6 (-13.2 to -0.1)*
	 

	      Death at 180d
	 
	-5.8 (-12.4 to 0.9)
	 

	      Death at 365d
	 
	-5.9 (-12.7 to 1.0)
	 

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	 
	-2.9 (-19.1 to 13.3)
	 

	      Death at 90 d
	 
	-3.7 (-19.3 to 11.9)
	 

	      Death at 180d
	 
	-2.4 (-18.5 to 13.7)
	 

	      Death at 365d
	 
	-0.6 (-16.5 to 15.3)
	 

	Ambulance-transported
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	5.9 (4.8 to 7.1)*
	1.3 (0.3 to 2.4)*
	4.6 (3.4 to 5.8)*

	      Death at 90 d
	4.5 (3.2 to 5.9)*
	0.3 (-0.9 to 1.5)
	4.2 (2.8 to 5.6)*

	      Death at 180d
	3.5 (2.0 to 5.0)*
	0.1 (-1.2 to 1.4)
	3.4 (1.8 to 4.9)*

	      Death at 365d
	2.2 (0.5 to 3.9)*
	-0.3 (-1.8 to 1.2)
	2.5 (0.7 to 4.2)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	1.0 (-2.4 to 4.3)
	-0.6 (-2.3 to 1.0)
	1.8 (-0.5 to 4.1)

	      Death at 90 d
	1.3 (-2.2 to 4.8)
	-0.7 (-2.5 to 1.1)
	0.9 (-3.0 to 4.9)

	      Death at 180d
	1.3 (-2.6 to 5.1)
	-0.8 (-2.8 to 1.2)
	0.9 (-3.3 to 5.1)

	      Death at 365d
	0.6 (-3.8 to 5.0)
	-0.8 (-3.1 to 1.4)
	3.1 (-0.3 to 6.5)



IPTW = inverse probability of treatment weights; CI = confidence interval; ref = reference group.

*p < 0.05 for a statistical test of the difference between hospital types. Values in red are statistically significant differences that favor the reference group (always set as the lower level trauma or non-trauma hospital in a comparison); values in blue are statistically significant differences that favor the non-reference group (always set as the higher level trauma center in a comparison); values in black are not statistically significant.

Estimates are adjusted by propensity score-based IPTW weights. The propensity score model included patient-level demographic characteristics (age, race/ethnicity, sex, and dual-eligibility for Medicare and Medicaid), injury severity (NISS, ISS, pints of furnished blood, and the max AIS score for each body region, and the max overall AIS score), comorbid conditions (comorbidity score and indicators for 29 chronic conditions), and county-level demographic and health characteristics (metropolitan vs micropolitan area, natural log of median household income, proportion below federal poverty line, proportion female, proportion above 65y, proportion with ≥4y of college, proportion of physicians who are general practitioners, and proportion of hospitals with a medical school affiliation), and state and year fixed effects. In the hospital surgical survival analysis, we added the risk-adjusted surgical survival quality measure to the model. For the hospital volume analysis, we added the volume measure, which is the number of major trauma observations per year for each hospital. Lastly, among those who took an emergency ambulance ride, we removed miles, ambulance type (advance or basic life support), and pickup/drop-off location types.	

Sample sizes are as follows: All injuries (level 1: 132,225, level 2: 108,539, non-trauma: 71,990); Falls (level 1: 89,113, level 2: 81,490, non-trauma: 58,233); Motor vehicle crashes (level 1: 14,950, level 2: 7,723, non-trauma: 1,107); Firearm injuries (level 1: 627, level 2: 348; non-trauma: 13); Ambulance-transported: (level 1: 11,206, level 2: 9,677, non-trauma: 5,735).

Appendix table 16. Unadjusted and adjusted percentage point differences in mortality between hospitals using kernel weights, all injuries and by subgroups

	 
	Differences in mortality between hospital types (reference group identified by parentheses)

	Outcome
	Level 1 vs non-trauma (ref) percentage points [95% CI]
	Level 1 vs level 2 (ref) percentage points [95% CI]
	Level 2 vs non-trauma (ref) percentage points [95% CI]

	All injuries
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	4.0 (3.7 to 4.3)*
	0.6 (0.3 to 0.9)*
	3.4 (3.1 to 3.7)*

	      Death at 90 d
	2.6 (2.3 to 3.0)*
	-0.2 (-0.5 to 0.2)
	2.8 (2.4 to 3.2)*

	      Death at 180d
	1.8 (1.4 to 2.2)*
	-0.5 (-0.9 to -0.2)*
	2.3 (1.9 to 2.8)*

	      Death at 365d
	0.7 (0.2 to 1.1)*
	-1.2 (-1.6 to -0.8)*
	1.8 (1.4 to 2.3)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	4.0 (3.3 to 4.7)*
	0.4 (-0.0 to 0.9)
	2.9 (2.2 to 3.5)*

	      Death at 90 d
	3.8 (3.0 to 4.6)*
	0.2 (-0.3 to 0.8)
	2.8 (2.1 to 3.5)*

	      Death at 180d
	3.5 (2.6 to 4.3)*
	0.2 (-0.4 to 0.8)
	2.3 (1.5 to 3.1)*

	      Death at 365d
	3.4 (2.4 to 4.3)*
	0.2 (-0.4 to 0.8)
	2.2 (1.4 to 3.1)*

	Falls
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	4.2 (3.9 to 4.6)*
	0.9 (0.6 to 1.3)*
	3.3 (2.9 to 3.6)*

	      Death at 90 d
	3.1 (2.7 to 3.6)*
	0.4 (-0.0 to 0.8)
	2.8 (2.4 to 3.2)*

	      Death at 180d
	2.6 (2.1 to 3.1)*
	0.1 (-0.3 to 0.6)
	2.5 (2.0 to 3.0)*

	      Death at 365d
	1.9 (1.4 to 2.5)*
	-0.3 (-0.8 to 0.2)
	2.3 (1.7 to 2.8)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	3.9 (3.1 to 4.6)*
	0.6 (0.1 to 1.2)*
	2.8 (2.1 to 3.5)*

	      Death at 90 d
	3.8 (2.9 to 4.7)*
	0.3 (-0.4 to 0.9)
	2.8 (2.0 to 3.6)*

	      Death at 180d
	3.6 (2.6 to 4.5)*
	0.3 (-0.4 to 1.0)
	2.3 (1.4 to 3.2)*

	      Death at 365d
	3.7 (2.7 to 4.8)*
	0.3 (-0.4 to 1.1)
	2.5 (1.5 to 3.4)*

	Motor vehicle accidents
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	7.4 (5.2 to 9.6)*
	1.2 (0.2 to 2.2)*
	6.2 (4.0 to 8.3)*

	      Death at 90 d
	7.1 (4.8 to 9.5)*
	0.9 (-0.2 to 1.9)
	6.3 (3.9 to 8.7)*

	      Death at 180d
	6.7 (4.1 to 9.2)*
	1.1 (-0.1 to 2.2)
	5.6 (3.0 to 8.1)*

	      Death at 365d
	6.3 (3.4 to 9.1)*
	1.4 (0.1 to 2.7)*
	4.9 (2.1 to 7.7)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	5.3 (1.1 to 9.5)*
	0.4 (-1.2 to 2.0)
	5.2 (1.4 to 9.1)*

	      Death at 90 d
	5.7 (1.1 to 10.3)*
	0.3 (-1.4 to 2.0)
	5.4 (1.0 to 9.7)*

	      Death at 180d
	5.8 (1.1 to 10.6)*
	0.2 (-1.5 to 2.0)
	4.9 (0.1 to 9.7)*

	      Death at 365d
	4.1 (-1.3 to 9.4)
	0.4 (-1.4 to 2.3)
	3.4 (-1.7 to 8.5)

	Firearm
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	 
	-7.4 (-13.9 to -0.9)*
	 

	      Death at 90 d
	 
	-6.6 (-13.2 to -0.1)*
	 

	      Death at 180d
	 
	-5.8 (-12.4 to 0.9)
	 

	      Death at 365d
	 
	-5.9 (-12.7 to 1.0)
	 

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	 
	-13.5 (-25.1 to -2.0)*
	 

	      Death at 90 d
	 
	-13.0 (-24.3 to -1.6)*
	 

	      Death at 180d
	 
	-11.3 (-24.3 to -1.6)*
	 

	      Death at 365d
	 
	-9.1 (-20.3 to 2.1)
	 

	Ambulance only
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	5.9 (4.8 to 7.1)*
	1.3 (0.3 to 2.4)*
	4.6 (3.4 to 5.8)*

	      Death at 90 d
	4.5 (3.2 to 5.9)*
	0.3 (-0.9 to 1.5)
	4.2 (2.8 to 5.6)*

	      Death at 180d
	3.5 (2.0 to 5.0)*
	0.1 (-1.2 to 1.4)
	3.4 (1.8 to 4.9)*

	      Death at 365d
	2.2 (0.5 to 3.9)*
	-0.3 (-1.8 to 1.2)
	2.5 (0.7 to 4.2)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	1.4 (-1.7 to 4.5)
	-0.5 (-2.5 to 1.4)
	1.9 (-0.5 to 4.3)

	      Death at 90 d
	2.0 (-1.3 to 5.3)
	-0.6 (-2.7 to 1.4)
	1.9 (-0.8 to 4.7)

	      Death at 180d
	1.8 (-1.6 to 5.3)
	-0.7 (-2.8 to 1.5)
	1.4 (-1.6 to 4.3)

	      Death at 365d
	-1.0 (-4.8 to 2.9)
	-0.5 (-2.8 to 1.7)
	0.7 (-2.4 to 3.9)



CI = confidence interval; ref = reference group.
			
*p < 0.05 for a statistical test of the difference between hospital types. Values in red are statistically significant differences that favor the reference group (always set as the lower level trauma or non-trauma hospital in a comparison); values in blue are statistically significant differences that favor the non-reference group (always set as the higher level trauma center in a comparison); values in black are not statistically significant.

Estimates are adjusted by weights based on the Epanechnikov kernel function using propensity scores within a half-width of 0.04. The model included patient-level demographic characteristics (age, race/ethnicity, sex, and dual-eligibility for Medicare and Medicaid), injury severity (NISS, ISS, pints of furnished blood, and the max AIS score for each body region, and the max overall AIS score), comorbid conditions (comorbidity score and indicators for 29 chronic conditions), and county-level demographic and health characteristics (metropolitan vs micropolitan area, natural log of median household income, proportion below federal poverty line, proportion female, proportion above 65y, proportion with ≥4y of college, proportion of physicians who are general practitioners, and proportion of hospitals with a medical school affiliation), and state and year fixed effects. In the subgroup who took an emergency ambulance ride, we additionally adjusted for miles, ambulance type (advance or basic life support), and pickup/drop-off location types.			

Sample sizes are as follows: All injuries (level 1: 132,225, level 2: 108,539, non-trauma: 71,990); Falls (level 1: 89,113, level 2: 81,490, non-trauma: 58,233); Motor vehicle crashes (level 1: 14,950, level 2: 7,723, non-trauma: 1,107); Firearm injuries (level 1: 627, level 2: 348; non-trauma: 13); Ambulance-transported: (level 1: 11,206, level 2: 9,677, non-trauma: 5,735). 	


Appendix table 17. Unadjusted and adjusted percentage point differences in mortality between hospitals using SMR weights, all injuries and by subgroups

	 
	Differences in mortality between hospital types (reference group identified by parentheses)

	Outcome
	Level 1 vs non-trauma (ref) percentage points [95% CI]
	Level 1 vs level 2 (ref) percentage points [95% CI]
	Level 2 vs non-trauma (ref) percentage points [95% CI]

	All injuries
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	4.0 (3.7 to 4.3)*
	0.6 (0.3 to 0.9)*
	3.4 (3.1 to 3.7)*

	      Death at 90 d
	2.6 (2.3 to 3.0)*
	-0.2 (-0.5 to 0.2)
	2.8 (2.4 to 3.2)*

	      Death at 180d
	1.8 (1.4 to 2.2)*
	-0.5 (-0.9 to -0.2)*
	2.3 (1.9 to 2.8)*

	      Death at 365d
	0.7 (0.2 to 1.1)*
	-1.2 (-1.6 to -0.8)*
	1.8 (1.4 to 2.3)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	3.8 (2.4 to 5.2)*
	0.5 (-0.1 to 1.1)
	3.5 (2.2 to 4.8)*

	      Death at 90 d
	3.6 (2.1 to 5.1)*
	0.3 (-0.4 to 1.0)
	2.5 (0.1 to 4.9)*

	      Death at 180d
	3.3 (1.7 to 5.0)*
	0.4 (-0.4 to 1.1)
	1.4 (-1.3 to 4.1)

	      Death at 365d
	2.6 (0.5 to 4.7)*
	-0.0 (-0.9 to 0.8)
	2.2 (0.1 to 4.2)*

	Falls
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	4.2 (3.9 to 4.6)*
	0.9 (0.6 to 1.3)*
	3.3 (2.9 to 3.6)*

	      Death at 90 d
	3.1 (2.7 to 3.6)*
	0.4 (-0.0 to 0.8)
	2.8 (2.4 to 3.2)*

	      Death at 180d
	2.6 (2.1 to 3.1)*
	0.1 (-0.3 to 0.6)
	2.5 (2.0 to 3.0)*

	      Death at 365d
	1.9 (1.4 to 2.5)*
	-0.3 (-0.8 to 0.2)
	2.3 (1.7 to 2.8)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	3.9 (2.9 to 4.9)*
	0.5 (-0.4 to 1.5)
	3.2 (1.8 to 4.5)*

	      Death at 90 d
	3.8 (2.6 to 5.0)*
	0.3 (-0.7 to 1.2)
	2.0 (-0.5 to 4.4)

	      Death at 180d
	3.6 (2.2 to 5.1)*
	0.4 (-0.6 to 1.4)
	0.8 (-1.9 to 3.5)

	      Death at 365d
	3.9 (2.1 to 5.6)*
	-0.1 (-1.3 to 1.0)
	2.8 (0.7 to 4.9)*

	Motor vehicle accidents
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	7.4 (5.2 to 9.6)*
	1.2 (0.2 to 2.2)*
	6.2 (4.0 to 8.3)*

	      Death at 90 d
	7.1 (4.8 to 9.5)*
	0.9 (-0.2 to 1.9)
	6.3 (3.9 to 8.7)*

	      Death at 180d
	6.7 (4.1 to 9.2)*
	1.1 (-0.1 to 2.2)
	5.6 (3.0 to 8.1)*

	      Death at 365d
	6.3 (3.4 to 9.1)*
	1.4 (0.1 to 2.7)*
	4.9 (2.1 to 7.7)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	5.6 (0.1 to 11.2)*
	0.3 (-1.7 to 2.3)
	6.4 (1.9 to 10.9)*

	      Death at 90 d
	6.0 (-0.2 to 12.2)
	0.3 (-1.8 to 2.4)
	7.5 (2.6 to 12.4)*

	      Death at 180d
	6.2 (-0.5 to 12.9)
	1.0 (-1.1 to 3.2)
	6.9 (1.1 to 12.7)*

	      Death at 365d
	3.8 (-5.2 to 12.9)
	1.3 (-1.1 to 3.7)
	-0.1 (-10.4 to 10.2)

	Firearm
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	 
	-7.4 (-13.9 to -0.9)*
	 

	      Death at 90 d
	 
	-6.6 (-13.2 to -0.1)*
	 

	      Death at 180d
	 
	-5.8 (-12.4 to 0.9)
	 

	      Death at 365d
	 
	-5.9 (-12.7 to 1.0)
	 

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	 
	-17.7 (-32.8 to -2.7)*
	 

	      Death at 90 d
	 
	-17.4 (-31.8 to -3.0)*
	 

	      Death at 180d
	 
	-15.6 (-30.6 to -0.5)*
	 

	      Death at 365d
	 
	-14.4 (-29.8 to 1.1)
	 

	Ambulance only
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	5.9 (4.8 to 7.1)*
	1.3 (0.3 to 2.4)*
	4.6 (3.4 to 5.8)*

	      Death at 90 d
	4.5 (3.2 to 5.9)*
	0.3 (-0.9 to 1.5)
	4.2 (2.8 to 5.6)*

	      Death at 180d
	3.5 (2.0 to 5.0)*
	0.1 (-1.2 to 1.4)
	3.4 (1.8 to 4.9)*

	      Death at 365d
	2.2 (0.5 to 3.9)*
	-0.3 (-1.8 to 1.2)
	2.5 (0.7 to 4.2)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	0.7 (-4.0 to 5.4)
	-0.9 (-3.4 to 1.6)
	2.9 (-0.4 to 6.1)

	      Death at 90 d
	1.7 (-3.2 to 6.6)
	-0.8 (-3.4 to 1.8)
	1.1 (-4.8 to 6.9)

	      Death at 180d
	2.2 (-3.1 to 7.5)
	-0.8 (-3.6 to 2.0)
	1.0 (-5.1 to 7.2)

	      Death at 365d
	1.4 (-4.6 to 7.5)
	-0.5 (-3.7 to 2.7)
	4.7 (-0.0 to 9.5)



SMR = standardized mortality ratio weights; CI = confidence interval; ref = reference group.	
		
*p < 0.05 for a statistical test of the difference between hospital types. Values in red are statistically significant differences that favor the reference group (always set as the lower level trauma or non-trauma hospital in a comparison); values in blue are statistically significant differences that favor the non-reference group (always set as the higher level trauma center in a comparison); values in black are not statistically significant.			
	
Estimates are adjusted by propensity score-based SMR weights. The propensity score model included patient-level demographic characteristics (age, race/ethnicity, sex, and dual-eligibility for Medicare and Medicaid), injury severity (NISS, ISS, pints of furnished blood, and the max AIS score for each body region, and the max overall AIS score), comorbid conditions (comorbidity score and indicators for 29 chronic conditions), and county-level demographic and health characteristics (metropolitan vs micropolitan area, natural log of median household income, proportion below federal poverty line, proportion female, proportion above 65y, proportion with ≥4y of college, proportion of physicians who are general practitioners, and proportion of hospitals with a medical school affiliation), and state and year fixed effects. In the hospital surgical survival analysis, we added the risk-adjusted surgical survival quality measure to the model. For the hospital volume analysis, we added the volume measure, which is the number of major trauma observations per year for each hospital. Lastly, among those who took an emergency ambulance ride, we removed miles, ambulance type (advance or basic life support), and pickup/drop-off location types.	

Sample sizes are as follows: All injuries (level 1: 132,225, level 2: 108,539, non-trauma: 71,990); Falls (level 1: 89,113, level 2: 81,490, non-trauma: 58,233); Motor vehicle crashes (level 1: 14,950, level 2: 7,723, non-trauma: 1,107); Firearm injuries (level 1: 627, level 2: 348; non-trauma: 13); Ambulance-transported: (level 1: 11,206, level 2: 9,677, non-trauma: 5,735). 			
 Appendix table 18. Unadjusted and adjusted percentage point differences in mortality between hospitals after dropping deaths at discharge from outpatient claims, all injuries and by subgroups

	 
	Differences in mortality between hospital types 
(reference group identified by parentheses)

	Outcome
	Level 1 vs non-trauma (ref) percentage points [95% CI]
	Level 1 vs level 2 (ref) percentage points [95% CI]
	Level 2 vs non-trauma (ref) percentage points [95% CI]

	All injuries
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	3.7 (3.4 to 4.0)*
	0.5 (0.3 to 0.8)*
	3.2 (2.9 to 3.5)*

	      Death at 90 d
	2.4 (2.0 to 2.8)*
	-0.2 (-0.5 to 0.1)
	2.6 (2.2 to 3.0)*

	      Death at 180d
	1.6 (1.2 to 2.0)*
	-0.6 (-0.9 to -0.2)*
	2.2 (1.8 to 2.6)*

	      Death at 365d
	0.5 (-0.0 to 0.9)
	-1.2 (-1.7 to -0.8)*
	1.7 (1.2 to 2.2)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	2.1 (1.7 to 2.4)*
	0.1 (-0.2 to 0.4)
	2.3 (2.0 to 2.7)*

	      Death at 90 d
	1.6 (1.2 to 2.1)*
	-0.2 (-0.6 to 0.2)
	2.2 (1.7 to 2.6)*

	      Death at 180d
	1.4 (0.9 to 1.9)*
	-0.3 (-0.7 to 0.1)
	2.1 (1.6 to 2.6)*

	      Death at 365d
	1.1 (0.5 to 1.7)*
	-0.5 (-1.0 to -0.0)*
	1.9 (1.3 to 2.5)*

	Falls
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	4.1 (3.7 to 4.4)*
	0.9 (0.6 to 1.2)*
	3.2 (2.8 to 3.5)*

	      Death at 90 d
	3.0 (2.6 to 3.4)*
	0.3 (-0.1 to 0.7)
	2.7 (2.3 to 3.1)*

	      Death at 180d
	2.5 (2.0 to 3.0)*
	0.1 (-0.4 to 0.5)
	2.4 (1.9 to 2.9)*

	      Death at 365d
	1.8 (1.3 to 2.4)*
	-0.4 (-0.9 to 0.1)
	2.2 (1.6 to 2.7)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	2.2 (1.8 to 2.7)*
	0.1 (-0.3 to 0.5)
	2.1 (1.7 to 2.5)*

	      Death at 90 d
	1.7 (1.2 to 2.3)*
	-0.1 (-0.6 to 0.3)
	1.9 (1.4 to 2.4)*

	      Death at 180d
	1.6 (1.0 to 2.2)*
	-0.2 (-0.7 to 0.3)
	1.8 (1.3 to 2.4)*

	      Death at 365d
	1.4 (0.7 to 2.1)*
	-0.4 (-0.9 to 0.2)
	1.9 (1.2 to 2.5)*

	Motor vehicle crashes
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	7.3 (5.2 to 9.5)*
	1.6 (0.6 to 2.5)*
	5.8 (3.6 to 7.9)*

	      Death at 90 d
	7.1 (4.8 to 9.4)*
	1.2 (0.2 to 2.3)*
	5.9 (3.5 to 8.2)*

	      Death at 180d
	6.7 (4.1 to 9.2)*
	1.5 (0.3 to 2.6)*
	5.2 (2.7 to 7.7)*

	      Death at 365d
	6.0 (3.3 to 8.8)*
	1.8 (0.5 to 3.0)*
	4.3 (1.5 to 7.1)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	2.5 (0.5 to 4.5)*
	0.3 (-0.8 to 1.4)
	2.8 (0.8 to 4.7)*

	      Death at 90 d
	3.3 (1.0 to 5.5)*
	-0.1 (-1.3 to 1.1)
	2.9 (0.7 to 5.2)*

	      Death at 180d
	3.2 (0.7 to 5.7)*
	0.2 (-1.1 to 1.5)
	2.3 (-0.3 to 4.8)

	      Death at 365d
	3.2 (0.3 to 6.1)*
	0.5 (-0.9 to 1.9)
	1.6 (-1.3 to 4.6)

	Firearm injuries
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	 
	-7.0 (-14.1 to 0.1)
	 

	      Death at 90 d
	 
	-6.2 (-13.4 to 1.0)
	 

	      Death at 180d
	 
	-5.0 (-12.3 to 2.4)
	 

	      Death at 365d
	 
	-6.1 (-13.7 to 1.5)
	 

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	 
	-0.2 (-10.3 to 9.9)
	 

	      Death at 90 d
	 
	-3.1 (-13.1 to 7.0)
	 

	      Death at 180d
	 
	0.0 (-10.3 to 10.4)
	 

	      Death at 365d
	 
	0.1 (-10.3 to 10.5)
	 

	Ambulance-transported
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	5.6 (4.4 to 6.8)*
	1.3 (0.3 to 2.4)*
	4.3 (3.1 to 5.5)*

	      Death at 90 d
	4.2 (2.8 to 5.6)*
	0.3 (-0.9 to 1.5)
	3.9 (2.5 to 5.3)*

	      Death at 180d
	3.2 (1.7 to 4.7)*
	0.1 (-1.2 to 1.4)
	3.1 (1.5 to 4.6)*

	      Death at 365d
	1.9 (0.2 to 3.6)*
	-0.3 (-1.8 to 1.2)
	2.2 (0.5 to 4.0)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	1.3 (-0.2 to 2.8)
	-0.1 (-1.3 to 1.1)
	0.9 (-0.5 to 2.3)

	      Death at 90 d
	0.9 (-0.9 to 2.7)
	-0.5 (-1.8 to 0.9)
	1.1 (-0.6 to 2.9)

	      Death at 180d
	0.4 (-1.6 to 2.4)
	-0.5 (-2.0 to 1.0)
	0.7 (-1.2 to 2.6)

	      Death at 365d
	-0.0 (-2.3 to 2.2)
	-0.6 (-2.2 to 1.1)
	0.2 (-1.9 to 2.4)



CI = confidence interval; ref = reference group.
			
*p < 0.05 for a statistical test of the difference between hospital types. Values in red are statistically significant differences that favor the reference group (always set as the lower level trauma or non-trauma hospital in a comparison); values in blue are statistically significant differences that favor the non-reference group (always set as the higher level trauma center in a comparison); values in black are not statistically significant.			

Estimates are adjusted by propensity score-based overlap weights. The propensity score model included patient-level demographic characteristics (age, race/ethnicity, sex, and dual-eligibility for Medicare and Medicaid), injury severity (NISS, ISS, pints of furnished blood, and the max AIS score for each body region, and the max overall AIS score), comorbid conditions (comorbidity score and indicators for 29 chronic conditions), claims-based frailty index, and county-level demographic and health characteristics (metropolitan vs micropolitan area, natural log of median household income, proportion below federal poverty line, proportion female, proportion above 65y, proportion with ≥4y of college, proportion of physicians who are general practitioners, and proportion of hospitals with a medical school affiliation), and state and year fixed effects. In the subgroup who took an emergency ambulance ride, we additionally adjusted for miles, ambulance type (advance or basic life support), and pickup/drop-off location types.	

Sample sizes are as follows: All injuries (level 1: 131,704, level 2: 108,177, non-trauma: 71,909); Falls (level 1: 88,899, level 2: 81,320, non-trauma: 58,179); Motor vehicle crashes (level 1: 14,800, level 2: 7,617, non-trauma: 1,097); Firearm injuries (level 1: 551, level 2: 296); Ambulance-transported: (level 1: 11,148, level 2: 9,629, non-trauma: 5,731). 	



Appendix table 19. Unadjusted and adjusted percentage point differences in mortality between hospitals after restricting to those continuously enrolled in Parts A and B during the one year prior to the injury event, all injuries and by subgroup

	 
	Differences in mortality between hospital types (reference group identified by parentheses)

	Outcome
	Level 1 vs non-trauma (ref) percentage points [95% CI]
	Level 1 vs level 2 (ref) percentage points [95% CI]
	Level 2 vs non-trauma (ref) percentage points [95% CI]

	All injuries
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	4.0 (3.7 to 4.3)*
	0.6 (0.3 to 0.9)*
	3.4 (3.1 to 3.8)*

	      Death at 90 d
	2.7 (2.4 to 3.1)*
	-0.1 (-0.5 to 0.2)
	2.9 (2.5 to 3.2)*

	      Death at 180d
	1.9 (1.5 to 2.3)*
	-0.5 (-0.9 to -0.1)*
	2.4 (2.0 to 2.8)*

	      Death at 365d
	0.8 (0.4 to 1.3)*
	-1.1 (-1.5 to -0.7)*
	1.9 (1.4 to 2.4)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	2.2 (1.8 to 2.6)*
	0.1 (-0.2 to 0.4)
	2.5 (2.1 to 2.9)*

	      Death at 90 d
	1.8 (1.3 to 2.2)*
	-0.2 (-0.6 to 0.1)
	2.3 (1.9 to 2.8)*

	      Death at 180d
	1.5 (1.0 to 2.0)*
	-0.3 (-0.7 to 0.1)
	2.2 (1.7 to 2.7)*

	      Death at 365d
	1.2 (0.7 to 1.8)*
	-0.5 (-1.0 to -0.1)*
	2.0 (1.4 to 2.6)*

	Falls
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	4.3 (3.9 to 4.6)*
	0.9 (0.6 to 1.3)*
	3.3 (3.0 to 3.7)*

	      Death at 90 d
	3.2 (2.8 to 3.6)*
	0.4 (-0.0 to 0.8)
	2.8 (2.4 to 3.3)*

	      Death at 180d
	2.7 (2.2 to 3.2)*
	0.2 (-0.3 to 0.6)
	2.6 (2.1 to 3.0)*

	      Death at 365d
	2.0 (1.5 to 2.6)*
	-0.3 (-0.8 to 0.2)
	2.3 (1.7 to 2.9)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	2.3 (1.9 to 2.8)*
	0.1 (-0.3 to 0.5)
	2.2 (1.8 to 2.6)*

	      Death at 90 d
	1.8 (1.3 to 2.4)*
	-0.1 (-0.6 to 0.3)
	2.0 (1.5 to 2.5)*

	      Death at 180d
	1.6 (1.0 to 2.2)*
	-0.2 (-0.7 to 0.3)
	1.9 (1.3 to 2.5)*

	      Death at 365d
	1.5 (0.8 to 2.2)*
	-0.4 (-0.9 to 0.2)
	1.9 (1.2 to 2.6)*

	Motor vehicle accidents
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	7.5 (5.2 to 9.8)*
	1.1 (0.1 to 2.1)*
	6.4 (4.1 to 8.6)*

	      Death at 90 d
	7.3 (4.8 to 9.7)*
	0.8 (-0.3 to 1.9)
	6.4 (4.0 to 8.9)*

	      Death at 180d
	6.7 (4.1 to 9.3)*
	1.0 (-0.2 to 2.2)
	5.7 (3.1 to 8.3)*

	      Death at 365d
	6.3 (3.4 to 9.2)*
	1.3 (0.0 to 2.7)
	5.0 (2.1 to 7.9)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	2.5 (0.3 to 4.7)*
	-0.2 (-1.3 to 0.9)
	2.9 (0.8 to 5.1)*

	      Death at 90 d
	3.3 (0.8 to 5.7)*
	-0.6 (-1.8 to 0.7)
	3.1 (0.7 to 5.6)*

	      Death at 180d
	3.2 (0.5 to 5.9)*
	-0.2 (-1.5 to 1.1)
	2.4 (-0.3 to 5.1)

	      Death at 365d
	3.5 (0.5 to 6.6)*
	0.1 (-1.4 to 1.5)
	2.0 (-1.1 to 5.2)

	Firearm
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	 
	-7.4 (-13.9 to -0.8)*
	 

	      Death at 90 d
	 
	-6.3 (-13.0 to 0.3)
	 

	      Death at 180d
	 
	-4.6 (-11.4 to 2.1)
	 

	      Death at 365d
	 
	-5.3 (-12.3 to 1.6)
	 

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	 
	-0.7 (-9.6 to 8.3)
	 

	      Death at 90 d
	 
	-2.7 (-11.6 to 6.2)
	 

	      Death at 180d
	 
	-0.9 (-10.1 to 8.2)
	 

	      Death at 365d
	 
	-0.0 (-9.2 to 9.2)
	 

	Ambulance only
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	6.1 (4.9 to 7.3)*
	1.4 (0.4 to 2.5)*
	4.7 (3.5 to 5.9)*

	      Death at 90 d
	4.7 (3.3 to 6.1)*
	0.5 (-0.8 to 1.7)
	4.3 (2.8 to 5.7)*

	      Death at 180d
	3.6 (2.1 to 5.1)*
	0.3 (-1.0 to 1.6)
	3.3 (1.8 to 4.9)*

	      Death at 365d
	2.4 (0.7 to 4.1)*
	-0.1 (-1.6 to 1.4)
	2.5 (0.7 to 4.2)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	1.5 (-0.0 to 3.0)
	-0.1 (-1.3 to 1.1)
	1.1 (-0.4 to 2.5)

	      Death at 90 d
	1.1 (-0.7 to 2.9)
	-0.5 (-1.8 to 0.9)
	1.3 (-0.5 to 3.0)

	      Death at 180d
	0.5 (-1.5 to 2.5)
	-0.5 (-2.0 to 1.0)
	0.7 (-1.2 to 2.7)

	      Death at 365d
	0.1 (-2.2 to 2.4)
	-0.5 (-2.2 to 1.2)
	0.3 (-1.9 to 2.4)



CI = confidence interval; ref = reference group.
			
*p < 0.05 for a statistical test of the difference between hospital types. Values in red are statistically significant differences that favor the reference group (always set as the lower level trauma or non-trauma hospital in a comparison); values in blue are statistically significant differences that favor the non-reference group (always set as the higher level trauma center in a comparison); values in black are not statistically significant.	

Beneficiaries were dropped if they were disenrolled from Parts A or B during the period one year prior to their injury event.
	
Estimates are adjusted by propensity score-based overlap weights. The propensity score model included patient-level demographic characteristics (age, race/ethnicity, sex, and dual-eligibility for Medicare and Medicaid), injury severity (NISS, ISS, pints of furnished blood, and the max AIS score for each body region, and the max overall AIS score), comorbid conditions (comorbidity score and indicators for 29 chronic conditions), claims-based frailty index, and county-level demographic and health characteristics (metropolitan vs micropolitan area, natural log of median household income, proportion below federal poverty line, proportion female, proportion above 65y, proportion with ≥4y of college, proportion of physicians who are general practitioners, and proportion of hospitals with a medical school affiliation), and state and year fixed effects. In the subgroup who took an emergency ambulance ride, we additionally adjusted for miles, ambulance type (advance or basic life support), and pickup/drop-off location types.	
	
Sample sizes are as follows: All injuries (level 1: 128,606, level 2: 106,357, non-trauma: 70,941); Falls (level 1: 87,382, level 2: 80,289, non-trauma: 57,562); Motor vehicle crashes (level 1: 14,197, level 2: 7,321, non-trauma: 1,060); Firearm injuries (level 1: 589, level 2: 338; non-trauma: 13); Ambulance-transported: (level 1: 10,970, level 2: 9,511, non-trauma: 5,666).



Appendix table 20. Unadjusted and adjusted percentage point differences in mortality between hospitals without dropping low volume hospitals, all injuries and by subgroups

	 
	Differences in mortality between hospital types
(reference group identified by parentheses)

	Outcome
	Level 1 vs non-trauma (ref) percentage points [95% CI]
	Level 1 vs level 2 (ref) percentage points [95% CI]
	Level 2 vs non-trauma (ref) percentage points [95% CI]

	All injuries
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	3.3 (3.1 to 3.5)*
	0.7 (0.4 to 0.9)*
	2.7 (2.5 to 2.9)*

	      Death at 90 d
	2.0 (1.8 to 2.3)*
	0.0 (-0.3 to 0.3)
	2.0 (1.8 to 2.3)*

	      Death at 180d
	0.9 (0.7 to 1.2)*
	-0.4 (-0.7 to -0.1)*
	1.3 (1.1 to 1.6)*

	      Death at 365d
	-0.4 (-0.7 to -0.0)*
	-1.0 (-1.4 to -0.7)*
	0.7 (0.3 to 1.0)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	1.5 (1.2 to 1.7)*
	0.2 (-0.1 to 0.4)
	1.5 (1.2 to 1.7)*

	      Death at 90 d
	1.0 (0.7 to 1.3)*
	-0.1 (-0.4 to 0.2)
	1.2 (0.9 to 1.5)*

	      Death at 180d
	0.5 (0.2 to 0.9)*
	-0.2 (-0.6 to 0.1)
	0.9 (0.6 to 1.2)*

	      Death at 365d
	0.2 (-0.2 to 0.6)
	-0.4 (-0.8 to 0.0)
	0.7 (0.3 to 1.0)*

	Falls
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	4.3 (4.0 to 4.5)*
	1.0 (0.7 to 1.3)*
	2.6 (2.4 to 2.9)*

	      Death at 90 d
	3.5 (3.2 to 3.8)*
	0.4 (0.1 to 0.8)*
	2.2 (1.9 to 2.5)*

	      Death at 180d
	2.7 (2.3 to 3.0)*
	0.2 (-0.2 to 0.6)
	1.6 (1.3 to 2.0)*

	      Death at 365d
	1.4 (1.0 to 1.8)*
	-0.2 (-0.7 to 0.2)
	1.1 (0.8 to 1.5)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	2.0 (1.7 to 2.3)*
	0.2 (-0.1 to 0.6)
	1.3 (1.0 to 1.6)*

	      Death at 90 d
	1.7 (1.3 to 2.0)*
	-0.0 (-0.4 to 0.4)
	1.2 (0.8 to 1.5)*

	      Death at 180d
	1.3 (0.9 to 1.7)*
	-0.1 (-0.5 to 0.4)
	0.8 (0.4 to 1.2)*

	      Death at 365d
	0.7 (0.2 to 1.1)*
	-0.1 (-0.6 to 0.4)
	0.6 (0.2 to 1.0)*

	Motor vehicle crashes
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	7.3 (6.2 to 8.4)*
	1.1 (0.2 to 1.9)*
	6.2 (5.1 to 7.4)*

	      Death at 90 d
	6.9 (5.6 to 8.1)*
	0.9 (0.0 to 1.9)
	5.9 (4.7 to 7.2)*

	      Death at 180d
	6.6 (5.3 to 7.9)*
	1.0 (-0.0 to 2.0)
	5.6 (4.3 to 7.0)*

	      Death at 365d
	6.0 (4.5 to 7.4)*
	1.3 (0.2 to 2.4)*
	4.7 (3.2 to 6.2)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	2.4 (1.3 to 3.5)*
	-0.1 (-1.0 to 0.9)
	2.7 (1.6 to 3.9)*

	      Death at 90 d
	2.2 (0.9 to 3.4)*
	-0.4 (-1.4 to 0.6)
	2.6 (1.2 to 3.9)*

	      Death at 180d
	2.2 (0.9 to 3.6)*
	-0.4 (-1.5 to 0.7)
	2.6 (1.2 to 4.1)*

	      Death at 365d
	2.2 (0.7 to 3.8)*
	0.1 (-1.1 to 1.2)
	1.7 (0.1 to 3.3)*

	Firearm injuries
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	 
	-7.0 (-12.6 to -1.3)*
	 

	      Death at 90 d
	 
	-6.4 (-12.1 to -0.7)*
	 

	      Death at 180d
	 
	-5.7 (-11.5 to 0.1)
	 

	      Death at 365d
	 
	-5.9 (-11.9 to 0.1)
	 

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	 
	-0.4 (-7.7 to 7.0)
	 

	      Death at 90 d
	 
	-1.3 (-8.7 to 6.0)
	 

	      Death at 180d
	 
	-0.5 (-8.0 to 7.0)
	 

	      Death at 365d
	 
	0.3 (-7.3 to 8.0)
	 

	Ambulance-transported
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	5.2 (4.4 to 6.0)*
	1.6 (0.7 to 2.6)*
	3.6 (2.8 to 4.4)*

	      Death at 90 d
	3.9 (3.0 to 4.9)*
	0.7 (-0.4 to 1.8)
	3.2 (2.3 to 4.1)*

	      Death at 180d
	2.8 (1.8 to 3.9)*
	0.5 (-0.7 to 1.7)
	2.3 (1.3 to 3.3)*

	      Death at 365d
	1.3 (0.1 to 2.5)*
	-0.3 (-1.6 to 1.0)
	1.6 (0.4 to 2.7)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	1.0 (-0.0 to 2.0)
	-0.1 (-1.1 to 1.0)
	0.5 (-0.4 to 1.4)

	      Death at 90 d
	0.7 (-0.5 to 1.9)
	-0.4 (-1.6 to 0.8)
	0.8 (-0.3 to 1.9)

	      Death at 180d
	0.6 (-0.7 to 1.8)
	-0.4 (-1.7 to 0.9)
	0.4 (-0.8 to 1.6)

	      Death at 365d
	-0.0 (-1.5 to 1.4)
	-0.8 (-2.3 to 0.7)
	0.1 (-1.3 to 1.4)




CI = confidence interval; ref = reference group.			

*p < 0.05 for a statistical test of the difference between hospital types. Values in red are statistically significant differences that favor the reference group (always set as the lower level trauma or non-trauma hospital in a comparison); values in blue are statistically significant differences that favor the non-reference group (always set as the higher level trauma center in a comparison); values in black are not statistically significant.			

Low volume hospitals are defined as those who served less than 91 Medicare beneficiaries with major trauma per year.

Estimates are adjusted by propensity score-based overlap weights. The propensity score model included patient-level demographic characteristics (age, race/ethnicity, sex, and dual-eligibility for Medicare and Medicaid), injury severity (NISS, ISS, pints of furnished blood, and the max AIS score for each body region, and the max overall AIS score), comorbid conditions (comorbidity score and indicators for 29 chronic conditions), claims-based frailty index, and county-level demographic and health characteristics (metropolitan vs micropolitan area, natural log of median household income, proportion below federal poverty line, proportion female, proportion above 65y, proportion with ≥4y of college, proportion of physicians who are general practitioners, and proportion of hospitals with a medical school affiliation), and state and year fixed effects. In the subgroup who took an emergency ambulance ride, we additionally adjusted for miles, ambulance type (advance or basic life support), and pickup/drop-off location types.	
	
Sample sizes are as follows: All injuries (level 1: 151,690, level 2: 152,840, non-trauma: 251,543); Falls (level 1: 100,831, level 2: 113,415, non-trauma: 199,148); Motor vehicle crashes (level 1: 17,542, level 2: 11,160, non-trauma: 4,655); Firearm injuries (level 1: 785, level 2: 470; non-trauma: 13); Ambulance-transported: (level 1: 12,712, level 2: 13,554, non-trauma: 19,962).	


Appendix table 21. Number of low volume hospitals dropped within each year, by hospital types

	Year
	Hospital level
	Number of hospitals dropped (% of all hospitals)
	Number of claims dropped (% of all major trauma claims)

	2012
	Level 1
	66 (34%)
	3705 (15%)

	 
	Level 2
	172 (62%)
	8029 (35%)

	 
	Non-trauma
	1662 (93%)
	32506 (73%)

	2013
	Level 1
	71 (36%)
	3879 (15%)

	 
	Level 2
	166 (58%)
	7934 (31%)

	 
	Non-trauma
	1630 (94%)
	31739 (70%)

	2014
	Level 1
	56 (29%)
	3124 (11%)

	 
	Level 2
	152 (54%)
	7371 (27%)

	 
	Non-trauma
	1631 (94%)
	31911 (70%)

	2015
	Level 1
	93 (47%)
	5204 (24%)

	 
	Level 2
	207 (69%)
	8522 (41%)

	 
	Non-trauma
	1567 (97%)
	27897 (81%)

	2016
	Level 1
	53 (26%)
	2985 (10%)

	 
	Level 2
	156 (51%)
	7691 (25%)

	 
	Non-trauma
	1543 (94%)
	31863 (70%)

	2017
	Level 1
	38 (20%)
	2288 (7%)

	 
	Level 2
	139 (46%)
	7240 (22%)

	 
	Non-trauma
	1515 (93%)
	31893 (68%)



Low volume hospitals are defined as those who served less than 91 Medicare beneficiaries with major trauma per year.

Appendix table 22. Unadjusted and adjusted percentage point differences in mortality between hospitals including 2015 hospitals that meet new volume threshold of 68, all injuries and by subgroup

	 
	Differences in mortality between hospital types 
(reference group identified by parentheses)

	Outcome
	Level 1 vs non-trauma (ref) percentage points [95% CI]
	Level 1 vs level 2 (ref) percentage points [95% CI]
	Level 2 vs non-trauma (ref) percentage points [95% CI]

	All injuries
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	3.9 (3.6 to 4.2)*
	0.6 (0.3 to 0.8)*
	3.4 (3.1 to 3.7)*

	      Death at 90 d
	2.6 (2.3 to 3.0)*
	-0.2 (-0.5 to 0.1)
	2.8 (2.4 to 3.2)*

	      Death at 180d
	1.8 (1.4 to 2.2)*
	-0.6 (-1.0 to -0.2)*
	2.4 (2.0 to 2.8)*

	      Death at 365d
	0.6 (0.2 to 1.1)*
	-1.3 (-1.7 to -0.9)*
	1.9 (1.5 to 2.4)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	2.2 (1.8 to 2.5)*
	0.1 (-0.2 to 0.4)
	2.5 (2.1 to 2.8)*

	      Death at 90 d
	1.7 (1.3 to 2.2)*
	-0.2 (-0.6 to 0.1)
	2.3 (1.9 to 2.7)*

	      Death at 180d
	1.5 (1.0 to 2.0)*
	-0.4 (-0.8 to 0.0)
	2.2 (1.7 to 2.7)*

	      Death at 365d
	1.2 (0.7 to 1.8)*
	-0.6 (-1.0 to -0.1)*
	2.1 (1.5 to 2.6)*

	Falls
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	4.2 (3.8 to 4.5)*
	0.9 (0.6 to 1.2)*
	3.3 (2.9 to 3.6)*

	      Death at 90 d
	3.1 (2.7 to 3.6)*
	0.3 (-0.1 to 0.7)
	2.8 (2.4 to 3.2)*

	      Death at 180d
	2.6 (2.1 to 3.1)*
	0.1 (-0.4 to 0.5)
	2.5 (2.1 to 3.0)*

	      Death at 365d
	1.9 (1.4 to 2.4)*
	-0.4 (-0.9 to 0.1)
	2.3 (1.8 to 2.9)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	2.3 (1.8 to 2.7)*
	0.1 (-0.3 to 0.5)
	2.2 (1.8 to 2.6)*

	      Death at 90 d
	1.8 (1.3 to 2.3)*
	-0.2 (-0.6 to 0.3)
	2.0 (1.5 to 2.5)*

	      Death at 180d
	1.6 (1.0 to 2.2)*
	-0.3 (-0.8 to 0.2)
	1.9 (1.4 to 2.5)*

	      Death at 365d
	1.4 (0.8 to 2.1)*
	-0.4 (-1.0 to 0.1)
	2.0 (1.3 to 2.6)*

	Motor vehicle crashes
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	7.3 (5.2 to 9.5)*
	1.1 (0.2 to 2.1)*
	6.2 (4.1 to 8.3)*

	      Death at 90 d
	7.1 (4.8 to 9.5)*
	0.8 (-0.2 to 1.9)
	6.3 (4.0 to 8.6)*

	      Death at 180d
	6.7 (4.2 to 9.2)*
	1.0 (-0.2 to 2.1)
	5.7 (3.2 to 8.2)*

	      Death at 365d
	6.2 (3.5 to 8.9)*
	1.2 (-0.1 to 2.4)
	5.0 (2.3 to 7.8)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	2.2 (0.2 to 4.3)*
	-0.3 (-1.3 to 0.8)
	2.7 (0.7 to 4.8)*

	      Death at 90 d
	3.0 (0.7 to 5.3)*
	-0.6 (-1.8 to 0.6)
	3.0 (0.7 to 5.3)*

	      Death at 180d
	3.0 (0.4 to 5.5)*
	-0.4 (-1.7 to 0.8)
	2.4 (-0.1 to 5.0)

	      Death at 365d
	3.2 (0.3 to 6.0)*
	-0.2 (-1.6 to 1.2)
	2.0 (-0.9 to 4.9)

	Firearm injuries
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	 
	-8.3 (-14.6 to -1.9)*
	 

	      Death at 90 d
	 
	-7.5 (-14.0 to -1.1)*
	 

	      Death at 180d
	 
	-6.7 (-13.3 to -0.1)*
	 

	      Death at 365d
	 
	-6.7 (-13.4 to 0.1)
	 

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	 
	-0.7 (-9.3 to 7.8)
	 

	      Death at 90 d
	 
	-2.9 (-11.5 to 5.6)
	 

	      Death at 180d
	 
	-1.9 (-10.6 to 6.9)
	 

	      Death at 365d
	 
	-0.5 (-9.3 to 8.4)
	 

	Ambulance-transported
	 
	 
	 

	   Unadjusted outcome
	 
	 
	 

	      Death at 30 d
	5.9 (4.7 to 7.1)*
	1.4 (0.4 to 2.4)*
	4.5 (3.3 to 5.7)*

	      Death at 90 d
	4.6 (3.2 to 5.9)*
	0.5 (-0.7 to 1.7)
	4.1 (2.7 to 5.4)*

	      Death at 180d
	3.5 (2.0 to 5.0)*
	0.2 (-1.1 to 1.5)
	3.3 (1.8 to 4.8)*

	      Death at 365d
	2.1 (0.4 to 3.7)*
	-0.3 (-1.8 to 1.2)
	2.4 (0.6 to 4.1)*

	   Adjusted outcome
	 
	 
	 

	      Death at 30 d
	1.5 (0.0 to 3.0)
	-0.2 (-1.3 to 1.0)
	1.0 (-0.3 to 2.4)

	      Death at 90 d
	1.0 (-0.8 to 2.7)
	-0.5 (-1.8 to 0.9)
	1.3 (-0.4 to 3.0)

	      Death at 180d
	0.4 (-1.5 to 2.3)
	-0.6 (-2.1 to 0.8)
	0.9 (-1.0 to 2.7)

	      Death at 365d
	-0.0 (-2.2 to 2.2)
	-0.7 (-2.4 to 0.9)
	0.2 (-2.0 to 2.3)



CI = confidence interval; ref = reference group.			

*p < 0.05 for a statistical test of the difference between hospital types. Values in red are statistically significant differences that favor the reference group (always set as the lower level trauma or non-trauma hospital in a comparison); values in blue are statistically significant differences that favor the non-reference group (always set as the higher level trauma center in a comparison); values in black are not statistically significant.

Estimates are adjusted by propensity score-based overlap weights. The propensity score model included patient-level demographic characteristics (age, race/ethnicity, sex, and dual-eligibility for Medicare and Medicaid), injury severity (NISS, ISS, pints of furnished blood, and the max AIS score for each body region, and the max overall AIS score), comorbid conditions (comorbidity score and indicators for 29 chronic conditions), and county-level demographic and health characteristics (metropolitan vs micropolitan area, natural log of median household income, proportion below federal poverty line, proportion female, proportion above 65y, proportion with ≥4y of college, proportion of physicians who are general practitioners, and proportion of hospitals with a medical school affiliation), and state and year fixed effects. In the subgroup who took an emergency ambulance ride, we additionally adjusted for miles, ambulance type (advance or basic life support), and pickup/drop-off location types.			
			
Sample sizes are as follows: All injuries (level 1: 134,968, level 2: 111,764, non-trauma: 75,649); Falls (level 1: 90,822, level 2: 83,958, non-trauma: 61,265); Motor vehicle crashes (level 1: 15,250, level 2: 7,951, non-trauma: 1,167); Firearm injuries (level 1: 637, level 2: 358); Ambulance-transported: (level 1: 11,418, level 2: 9,963, non-trauma: 6,020).



Appendix table 23. E-values to measure robustness of results to unmeasured confounding

	E-values (E-values for lower bound of 95% CI) for each comparison

	 
	Level 1 vs non-trauma
	Level 1 vs level 2
	Level 2 vs non-trauma

	All injuries
	 
	 
	 

	   E-value at 30 d
	1.85 (1.74)
	1.11 (1.00)
	1.92 (1.81)

	   E-value at 90 d
	1.59 (1.49)
	1.15 (1.00)
	1.70 (1.61)

	   E-value at 180d
	1.50 (1.41)
	1.17 (1.00)
	1.61 (1.52)

	   E-value at 365d
	1.43 (1.32)
	1.21 (1.08)
	1.56 (1.46)

	Falls
	 
	 
	 

	   E-value at 30 d
	1.86 (1.74)
	1.12 (1.00)
	1.81 (1.69)

	   E-value at 90 d
	1.59 (1.48)
	1.12 (1.00)
	1.62 (1.51)

	   E-value at 180d
	1.51 (1.41)
	1.14 (1.00)
	1.54 (1.43)

	   E-value at 365d
	1.46 (1.35)
	1.17 (1.00)
	1.52 (1.41)

	Motor vehicle accidents
	 
	 
	 

	   E-value at 30 d
	1.95 (1.15)
	1.06 (1.00)
	2.05 (1.26)

	   E-value at 90 d
	1.94 (1.22)
	1.22 (1.00)
	2.00 (1.28)

	   E-value at 180d
	1.87 (1.15)
	1.11 (1.00)
	1.71 (1.00)

	   E-value at 365d
	1.96 (1.29)
	1.14 (1.00)
	1.51 (1.00)

	Firearm
	 
	 
	 

	   E-value at 30 d
	 
	1.96 (1.00)
	 

	   E-value at 90 d
	 
	2.41 (1.00)
	 

	   E-value at 180d
	 
	2.34 (1.00)
	 

	   E-value at 365d
	 
	2.21 (1.00)
	 

	Ambulance only
	 
	 
	 

	   E-value at 30 d
	1.69 (1.31)
	1.09 (1.00)
	1.54 (1.10)

	   E-value at 90 d
	1.46 (1.00)
	1.24 (1.00)
	1.49 (1.09)

	   E-value at 180d
	1.31 (1.00)
	1.26 (1.00)
	1.37 (1.00)

	   E-value at 365d
	1.16 (1.00)
	1.29 (1.00)
	1.22 (1.00)



The E-value is a risk ratio that measures how strong an association would need to be between an unmeasured confounder and both the treatment and outcome, conditional on the measured covariates, to nullify the estimated treatment effect. We created these E-values after implementing logistic regression models using the same covariates from the propensity score models.			
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A17. Readme file for programming code

These notes describe the procedure for using the code files when one conducts the analysis. Explanations for specific decisions, such as the diagnosis codes used to identify trauma-related injuries, are provided elsewhere in the main manuscript and supplementary materials. All code files listed below are available at <removed for blinded review>.  

Software

We used python 3.8.2, R 3.6.1, and Stata/MP 17.0 for this analysis.

Step 1: Gather and construct relevant datasets from Medicare

The first file (01_export_to_parquet) creates the files needed to construct the analytical sample, by year. The second file (02_obtain_mileage_information) links the mileage information with the ambulance claims created from 01_export_to_parquet.

	Script name
	Description
	Input files
	Output files

	01_export_to_parquet (python)
	Construct inpatient, outpatient, and ambulance claims.
	1. MedPAR
2. Carrier base file
3. Carrier line file
4. Master Beneficiary Summary File 
5. Outpatient base file

	1. Inpatient claims
2,3,4. Ambulance claims
5. Outpatient claimsa

	02_obtain_mileage_information (python)
	Obtain mileage information for each ambulance claim.
	1. Carrier line file
2. Ambulance claims
	1. Ambulance claims with mileage information



Notes: The numbers indicate which input files were used to create the output files. (e.g. the carrier base (2), line (3), and master beneficiary summary (4) files were used to create the ambulance claims (2,3,4))
aBefore merging the raw institutional claims with the ambulance claim in step 2, we created a subset of the outpatient file consisting of only op claims that matched the with the ambulance claims. This is to ensure efficient processing since the op file was large.

Step 2: Identify beneficiaries who went to the hospital with an emergency ambulance ride

The python script below merges the institutional claims (inpatient and outpatient claims) with the ambulance claims to obtain information on beneficiaries who took an emergency ambulance ride, by year. We keep all institutional claims and create an indicator if the beneficiary took an emergency ambulance ride to the hospital.

	Script name
	Description
	Input files
	Output files

	03_identify_institutional_claims_with_amb_ride (python)
	Gather ambulance information for any beneficiary who took an ambulance ride. We also ensured that all of the outpatient claims were from the hospital (CLM_FAC_TYPE_CD = 1)
	1. Ambulance claims with mileage information
2. Inpatient claims
3. Outpatient claims
	1,2. Inpatient claims with ambulance information
1,3. Outpatient claims with ambulance information


Notes: The numbers indicate which input files were used to create the output files. (e.g. the ambulance (1) and inpatient (2) claims were used to create the inpatient claims with ambulance information (1,2))

Step 3: Reduce institutional file to keep relevant claims for the analysis

There are five total python scripts (see below) that aim to reduce the institutional file by dropping non-trauma related, rural, or duplicated claims or claims as a result of a hospital-to-hospital transfer, by year. The last script (08_clean_and_concat) combines the inpatient and outpatient files into one file.

	Script name
	Description
	Input files
	Output files

	04_identify_trauma (python)
	Keep beneficiaries with a valid injury code.a
	1. Inpatient claims with ambulance information
2. Outpatient claims with ambulance information
	1. Inpatient claims with at least one valid injury code (ICD-9CM or ICD-10CM)
2. Outpatient claims with at least one valid injury code (ICD-9CM or ICD-10CM)


	05_Identify_FFS_and_nonrural (python)
	Create an indicator for fee-for-service claims (Medicare parts A and B) and keep claims from nonrural areas.

	1. Inpatient claims with at least one valid injury code (ICD-9CM or ICD-10CM)
2. Outpatient claims with at least one valid injury code (ICD-9CM or ICD-10CM)
3. Master Beneficiary Summary File
4. Federal Office of Rural Health Policy data to identify rural areas

	1,3,4. Inpatient claims from nonrural areas
2,3,4. Outpatient claims from nonrural areas

	06_drop_op_ip_duplicates (python)
	Drop any duplicates if two or more claims have the same beneficiary identification (BENE_ID) and service start date (ADMSN_DT or CLM_FROM_DT)
	1. Inpatient claims from nonrural areas
2. Outpatient claims from nonrural areas
	1. Inpatient claims without duplicated BENE_ID and ADMSN_DT (admission date)
2. Outpatient claims without duplicated BENE_ID and CLM_FROM_DT (claim from date)


	07_identify_first_stops (python)
	Use the raw institutional claims (i.e. all inpatient and outpatient claims) to help identify and keep institutional claims from the analytical sample containing only hospitals considered the first stop after an injury event (i.e. dropped any claim as a result of a transfer from another hospital).
	1. Raw inpatient file
2. Raw outpatient file
3. Analytical inpatient claims without duplicated BENE_ID and ADMSN_DT (admission date)
4. Analytical outpatient claims without duplicated BENE_ID and CLM_FROM_DT (claim from date)

	1,2,3. Inpatient claims containing only first destination hospitals
1,2,4. Outpatient claims containing only first destination hospitals

	08_clean_and_concat (python)
	Concatenate the inpatient claims with the outpatient claim into one file. We created a couple of indicators (e.g. dual eligibility status)
	1. Inpatient claims containing only first destination hospitals
2. Outpatient claims containing only first destination hospitals
3. Master Beneficiary Summary File
	1,2,3. Concatenated institutional claims (analytical sample)


Notes: The numbers indicate which input files were used to create the output files. (e.g. the inpatient claims file containing ambulance information (1) was used to create the inpatient claims file containing at least one valid injury ICD-9CM code (1))
aValid injury codes (ICD-9CM or ICD-10CM) are defined by the Healthcare Cost and Utilization Project (HCUP) (see supplement)

Step 4: Prepare files for ICPIC-R software to calculate the new injury severity scores

The following scripts will prepare files for R, calculate the various measures of injury severity (e.g. new injury severity score and abbreviated injury scale) using the ICDPIC-R package in R (https://injepijournal.biomedcentral.com/articles/10.1186/s40621-018-0149-8), and link the severity information with the analytical file. 

	Script name
	Description
	Input files
	Output files

	09_prepare_claims_for_icdpicr (python)

	Prepare the claims file for ICDPIC-R by dropping duplicated diagnosis codes.
	1. Concatenated institutional claims (analytical sample)
	1. ICD-9CM institutional claims containing only an identifier and diagnosis columns (2011-2015)
1. ICD-10CM institutional claims containing only an identifier and diagnosis columns (2016-2017)


	09a_niss_calculations_in_R [folder] (R)

	This folder contains two R scripts: one to calculate injury severity from ICD-9CM codes and another to calculate injury severity from ICD-10CM codes using the ICDPIC-R package

	1. ICD-9CM institutional claims containing only an identifier and diagnosis columns (2011-2015)
2. ICD-10CM institutional claims containing only an identifier and diagnosis columns (2016-2017)

	1. ICD-9CM dataset containing severity information for each injury (2011-2015)
2. ICD-10CM dataset containing severity information for each injury (2016-2017)

	10_obtain_niss_from_icdpicr (python)
	Merge output files from ICDPIC-R with the analytical file (concatenated institutional claims) to obtain injury severity information and keep only beneficiaries with major trauma.
	1. ICD-9CM dataset containing severity information for each injury (2011-2015)
2. ICD-10CM dataset containing severity information for each injury (2016-2017)
3. Concatenated institutional claims (analytical sample)
	1,2,3. Institutional claims with injury severity information for beneficiaries with major trauma (analytical sample)



Notes: The numbers indicate which input files were used to create the output files. (e.g. the concatenated institutional claims file (1) was used to prepare two files for ICDPIC-R: ICD-9CM (1) and ICD-10CM (1) institutional claims)

Step 5: Prepare files for SAS software to calculate the combined Charlson-Elixhauser comorbidity scores

The following scripts prepare files for SAS by gathering diagnosis codes up to one year prior to the injury event, calculate the combined Charlson-Elixhauser comorbidity score for each beneficiary, and link the scores back with the analytical file. Additionally, the last script in this list will create some indicators/measures and remove any contiguous or overlapping institutional claims.

	Script name
	Description
	Input files
	Output files

	11_obtain_dx_from_raw_for_comorbidity_scores (python)
	Gather diagnosis codes from raw inpatient, outpatient, and ambulance claims. Since the raw files are too large, the goal is to reduce these files by collecting only diagnosis codes for beneficiaries in the analytical sample.

	1. Inpatient claims
2. Outpatient claims
3. Ambulance claims
4. Analytical sample containing beneficiaries with major trauma
	1,2,3,4. File containing diagnosis information from inpatient, outpatient, and ambulance claims for only beneficiaries in the analytical sample


	12_prep_files_for_comorbidity_calculations.py

	Merge the reduced raw inpatient, outpatient, and ambulance claims from the previous script with the analytical sample and
keep diagnosis codes up to one year prior to the injury event. Create a long data format in preparation for SAS.

	1. Analytical sample containing beneficiaries with major trauma
2. File containing diagnosis information from inpatient, outpatient, and ambulance claims from the previous script

	1,2. Long data format of beneficiaries containing diagnosis codes from the year before the emergency event

	12a_comorbidity_scores_calculations_in_SAS [folder] (SAS)

	This folder contains one SAS script that creates a wide-data format and calculates the combined Charlson-Elixhauser comorbidity score for each beneficiary using diagnosis codes up to one year prior to the injury event.

	1. Long data format of beneficiaries containing diagnosis codes from the year before the emergency event
	1. Wide data format containing a comorbidity score for each beneficiary

	13_obtain_comorbid_and_other_tasks (python)
	First, merge output file from SAS with the analytical file to obtain comorbidity scores for each beneficiary. Second, create the following information:
- Indicators for the three mechanisms of injury for the subgroup analysis (falls, motor vehicle accidents, and firearm injuries)
- Indicators for mortality at 30, 90, 180, and 365 days
- Age based on the starting service date and birthdate
Third, remove remaining duplicates in the inpatient portion of the analytical file due to merging in previous scripts and drop any outpatient claims that are contiguous or overlapping.
	1. Wide data format containing a comorbidity score for each beneficiary
2. Analytical sample containing beneficiaries with major trauma
	1,2. Analytical sample without any contiguous or overlapping claims and with comorbidity, indicator, and age information


Notes: The numbers indicate which input files were used to create the output files. (e.g. the inpatient (1), outpatient (2), ambulance (3) claims, and analytical sample containing beneficiaries with major trauma (4) were used to create the file containing diagnosis information from inpatient, outpatient, and ambulance claims for only beneficiaries in the analytical sample (1,2,3,4)). Though ambulance diagnoses were included in the creation of comorbidity scores, these contain very little information (few codes and broad, symptom-based categories) and thus would not have impacted the comorbidity scores much, if at all.

Step 6: Create additional indicators/measures for the analytical sample

The below scripts create the following information: indicators for beneficiaries with a transfer (i.e. beneficiaries with a first- and second-stop), pick-up/drop-off location indicators for those who took an ambulance ride, 29 chronic condition indicators, geographic measures for adjustments, and hospital characteristics (e.g. hospital volume and other proxy quality measures). 

	Script name
	Description
	Input files
	Output files

	14_obtain_raw_for_transfer_identification (python)

	Gather institutional claims from raw inpatient and outpatient files. These will be used to identify which beneficiaries from the analytical sample had a transfer to another hospital (a second-stop). Since the raw files are too large, the goal is to reduce these files by collecting only institutional claims relevant to beneficiaries in the analytical sample.

	1. Inpatient claims
2. Outpatient claims
3. Analytical sample without any contiguous or overlapping claims
	1,2,3. All institutional claims relevant for only beneficiaries in the analytical sample

	15_identify_transfers (python)

	Merge the reduced raw institutional claims from the previous script with the analytical sample. Then, create an indicator to identify any beneficiary from the analytical sample that had a transfer to another hospital within two days of the discharge date.

	1. All institutional claims relevant for only beneficiaries in the analytical sample (from previous script)
2. Analytical sample without any contiguous or overlapping claims
	1,2. Analytical claims with transfer information

	16_gather_more_measures_for_model (python)
	Create the following:
- Pick-up/drop-off location indicators for those who took an ambulance ride
- 29 chronic condition indicators
- Geographic measures for adjustments
- Hospital characteristics (e.g. hospital volume and other proxy quality measures)
	1. Analytical claims with transfer information
2. Master Beneficiary Summary File with Chronic Conditions and Other Chronic Conditions information
3. Area Health Resource File (geographic controls)
4. Dartmouth Atlas files (number of hospital beds)
5. Medicare’s Hospital Compare data (other proxy quality measures)
	1,2,3,4,5. Analytical sample with various indicators/measures


Notes: The numbers indicate which input files were used to create the output files. (e.g. the inpatient (1), outpatient (2), and analytical sample without any contiguous or overlapping claims (3) were used to create the file with all institutional claims relevant for only beneficiaries in the analytical sample (1,2,3))

Step 7: Identify trauma and non-trauma centers in the analytical sample

The following script use the American Trauma Society trauma registry to identify a trauma center as any hospital having a designated level. We defined non-trauma centers as any hospital without a designated level. Various factors must be considered to accurately identify a hospital type (trauma centers vs non-trauma centers). These factors were commented and justified throughout the script. The summary of the merging process is provided at the top of the python file.

	Script name
	Description
	Input files
	Output files

	17_identify_hospital_types (python)
	Create two files:
- Hospitals with a trauma center. Removed any hospitals owning more than one trauma centers with varying levels (e.g. a hospital with both levels 1 and 2) and hospitals that changed levels between 13-17
- Hospitals without a trauma center
	1. American Trauma Society file
2. American Hospital Association crosswalk file
3. Analytical sample with various measures
	1,2,3. Final analytical file containing only hospitals with a trauma center
1,2,3. Final analytical file containing only hospitals without a trauma center


Notes: The numbers indicate which input files were used to create the output files. (e.g. the American Trauma Society (1), American Hospital Association (2), and Analytical sample with various measures (3) files were used to construct both final analytical files containing hospitals with or without a trauma center (1,2,3))

Step 8: Create risk-adjusted hospital surgical quality measures

The scripts below will create the risk-adjusted surgical quality measures for each hospital. We did this by regressing 30-day mortality on age, sex, race, comorbidity scores, and fixed effects for surgical Diagnosis-Related Groups and each year, using all inpatient claims with a surgical DRG code between 2011-2017 (see “A9 Creating hospital surgical quality scores” to see which surgical DRG codes we used). We squared the age and comorbidity variables in the model. We removed all transfers from other hospitals, admissions from the Emergency Department, and beneficiaries with an injury code. Therefore, this sample did not overlap with our sample. Then, we subtracted the modeled mortality probability from the binary 30-day mortality indicator for each observation. Finally, we averaged these residuals for each hospital. Because we worked with 30-day mortality instead of survival, we negated the average residual for each hospital so that a more positive value is associated with higher quality of care before creating figure 2.

	Script name
	Description
	Input files
	Output files

	18_hospital_quality_measures [folder] (python, SAS, & Stata)
	There are a total of seven scripts in this folder – 5 python, 1 SAS, and 1 Stata files. The following are descriptions for each script:

A. 01_obtain_bene_w_surgical_drgs (python)
- Selects patients with surgical DRGS from the raw inpatient file.

B. 02_gather_dx_from_raw_hos_quality (python)
- Similar to step 5, this gathers diagnosis codes from raw inpatient, outpatient, and ambulance claims. Since the raw files are too large, the goal is to reduce these files by collecting only diagnosis codes for beneficiaries in the inpatient record with a surgical DRG code.

C. 03_prep_files_to_calc_comorbidities (python)
- Similar to step 5, this merge the reduced raw inpatient, outpatient, and ambulance claims from the previous script with beneficiaries containing only surgical DRG codes and keep diagnosis codes up to one year prior to the admission date. Create a long data format in preparation for SAS.

D. comorbidity_scores_sas_code_hos_quality (SAS)
- This file is within the folder labeled 03a_comorbidity_scores_calculations_in_SAS. Similar to step 5, this creates a wide-data format and calculate the combined Charlson-Elixhauser comorbidity score for each beneficiary using diagnosis codes up to one year prior to the admission date.

E. 04_merge_comorbid_w_claims (python)
- First, merge output file from SAS with the inpatient file containing surgical DRG codes to obtain comorbidity scores for each beneficiary. Second, create the following information:
- Indicators for mortality at 30 days
- Age based on the starting admission date and birthdate

F. 05_drop_claims_w_trauma_for_stata (python)
- Drop all claims containing an injury code and create year fixed effects.

G. creating_hos_qual_measures (Stata)
- This file is within the folder labeled 05a_hos_qual_scores_calculations_in_stata. This models mortality probabilities using a logistic regression. The predicted mortality will be used to create the surgical quality score which is the binary 30-day mortality minus the modeled risk-adjusted surgical mortality probability.

	






A1. Raw Inpatient file
A2. Master Beneficiary Summary File


B1. Inpatient claims
B2. Outpatient claims
B3. Ambulance claims
B4. Beneficiaries from the inpatient record with a surgical DRG code







C1. Beneficiaries from the inpatient record with a surgical DRG code
C2. File containing diagnosis information from inpatient, outpatient, and ambulance claims from the previous script





D1. Long data format of beneficiaries containing diagnosis codes from the year before the admission date











E1. Wide data format containing a comorbidity score for each beneficiary
E2. Beneficiaries from the inpatient record with a surgical DRG code









F1. Inpatient file with comorbidity, mortality, and age information




G1. Final file containing no injury codes
	






A1,A2. Beneficiaries from the inpatient record with a surgical DRG code



B1,B2,B3,B4. File containing diagnosis information from inpatient, outpatient, and ambulance claims for only beneficiaries in the inpatient record with a surgical DRG code






C1,C2. Long data format of beneficiaries containing diagnosis codes from the year before the admission date









D1. Wide data format containing a comorbidity score for each beneficiary













E1,E2. Inpatient file with comorbidity, mortality, and age information













F1. Final file containing no injury codes





G1. File with hospital surgical quality scores for each beneficiary

	19_obtain_hos_qual_scores (python)
	Group by hospitals to average the surgical quality scores. Then, merge this file with the analytical files containing hospital type information (e.g. level 1, 2, …, non-trauma). This file also identifies hospitals that serve at least 90 major trauma patients within a year. After manually checking each hospital in our non-trauma sample, we remove any hospital that may have a trauma center.
	1. Final analytical file containing only hospitals with a trauma center
2. Final analytical file containing only hospitals without a trauma center
3. File with hospital surgical quality scores for each beneficiary
	1,3. Final analytical file containing only hospitals with a trauma center and including surgical quality scores
1,2. Final analytical file containing only hospitals without a trauma center and including surgical quality scores


Notes: The numbers indicate which input files were used to create the output files. (e.g. the raw inpatient (A1) and master beneficiary summary (A2) files were used to construct the file containing beneficiaries from the inpatient record with a surgical DRG code (A1,A2))

Step 9: Create adjusted 30-day mortality as different new injury severity score bands

This stata script will prepare a dataset for figure 2 by creating an adjusted mortality rate at different new injury severity score bands for each hospital type (levels 1, 2, and non-trauma)

	Script name
	Description
	Input files
	Output files

	20_adjusted_mortality_at_each_hos_type [folder] (Stata)

	This folder contains one script (predict_death) that will predict the death rate at different new injury severity score bands for each hospital type. The script will also save a file to create figure 2. 
	1. Final analytical file containing only hospitals with a trauma center and including surgical quality scores
2. Final analytical file containing only hospitals without a trauma center and including surgical quality scores
	1,2. File containing the predicted deaths and confidence intervals at different new injury severity score bands



Notes: The numbers indicate which input files were used to create the output files. (e.g. the final analytical file containing only hospitals with a trauma center and including surgical quality scores (1) and the final analytical file containing only hospitals without a trauma center and including surgical quality scores (2) were used to create the file with predicted deaths.)

Step 10: Create figures

The following scripts create figures 1 (map), 2 (graph), and 3 (graph) for the main exhibits.

	Script name
	Description
	Input files
	Output files

	21_create_map (python)

	Create figure 1 (map displaying distribution of trauma center levels 1 and 2 across the United States) for the main exhibit. Note that HI and AK will be created on separate pdfs

	1. Shape files from the US Census
2. American Trauma Society file
3. American Hospital Association crosswalk file

	1,2,3. PDF of figure 1 (map displaying distribution of trauma center levels 1 and 2 across the United States)

	22_create_graphs (python)
	Create figure 2 (adjusted mortality in Medicare fee-for-service cases, by injury severity score) and figure 3 (distribution of hospital quality measure for each hospital type) for the main exhibit.
	1. Final analytical file containing only hospitals with a trauma center and including surgical quality scores
2. Final analytical file containing only hospitals without a trauma center and including surgical quality scores
	1,2. PDF of figure 2 (reported mortality in Medicare fee-for-service cases, by injury severity score)
1,2. PDF of figure 3 (distribution of hospital quality measure and volume for each hospital type)


Notes: The numbers indicate which input files were used to create the output files. (e.g. the final analytical file containing only hospitals with a trauma center and surgical quality scores (1) and the final analytical file containing only hospitals without a trauma center and surgical quality scores (2) were used to construct both figures 1 and 2 (1,2))

Step 11: Conduct the propensity score analysis and create tables 1 and 2

The following scripts will run a propensity score and export the results to an excel sheet. Note that the exported excel sheet will not contain any labels (i.e. only numbers). The labels (e.g. title, headings, footnotes, etc…) were appended separately in excel for flexibility and convenience.

	Script name
	Description
	Input files
	Output files

	22_pscore_analysis_in_stata [folder] (Stata)

	This folder contains one script (p_score_analysis) that analyzes the final analytical file using the propensity score weighting method (overlap weights) and generates excel tables for the balance exhibit (table 1) and main results (table 2).
	1. Final analytical file containing only hospitals with a trauma center and including surgical quality scores
2. Final analytical file containing only hospitals without a trauma center and including surgical quality scores
	1,2. Tables 1 and 2 without labels for each analysis group (e.g. all injuries, firearms, falls, etc…) and comparison group (e.g. level 1 v 2, level 1 v non-trauma, etc…)



Notes: The numbers indicate which input files were used to create the output files. (e.g. the final analytical file containing only hospitals with a trauma center and including surgical quality scores (1) and the final analytical file containing only hospitals without a trauma center and including surgical quality scores (2) were used to construct tables 1 and 2 (1,2) without labels)
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