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1.0 [bookmark: _Toc488064357][bookmark: _Toc488067484][bookmark: _Toc193511063]STATEMENT OF COMPLIANCE
This document is a protocol for a secondary use of data research study. This study is to be conducted in accordance with US and international standards of Good Clinical Practice, applicable Federal regulations, International Conference on Harmonization guidelines, and institutional research policies and procedures.
 
2.0 [bookmark: _Toc488064358][bookmark: _Toc488067485]ABSTRACT
Language barriers occur when the patient and healthcare provider do not share the same native language which can result in a major negative impact on the quality and cost of healthcare provided. Language barriers are responsible for reducing the satisfaction of both medical providers and patients, as well as the quality of healthcare delivery and patient safety. It is imperative that healthcare facilities appreciate and examine the literature on the topic of disparities and actively strategize how to ensure the best outcome for all patients under their care. 

The purpose of this retrospective study is to examine the effectiveness of the recent upgrade of mobile, live interpreting devices by comparing the changes of mobility outcomes, also known as mobility quality indicator scores, from admission to discharge, prior to the upgrade in the year 2022, to the changes in outcomes after their extended use from October 1, 2023 to September 30, 2024, for all non-English patients. This examination will also give evidence of current disparities that may still exist, within the year of 2024, and if there has been improvement and/or regression in outcomes for non-English speaking patients that require further mitigation. 

The retrospective chart review will include patients admitted to inpatient rehabilitation at Memorial Regional Hospital South from January 1, 2022 to December 31, 2022, as well as October 1, 2023 through September 30, 2024 that were non-English speaking. Data will be extracted by the co-investigator using the Uniform Data System Pro software for the patients with specified eligibility criteria. A research assistant will then compare the average change in mobility scores for non-English patients during their rehabilitation stay before and after the updated interpreter device use. Analysis will also include a comparison to English speaking patients from October 1, 2023 to September 30, 2024 to determine if a current significant discrepancy exits in the average change of mobility scores between English speaking patients and patients with limited English proficiency.

3.0 [bookmark: _Toc488064359][bookmark: _Toc488067486]INTRODUCTION
Language barriers occur when the patient and healthcare provider do not share the same native language which can result in a major negative impact on the quality and cost of healthcare provided. Unequal treatment related to language barriers are associated with unequal access to healthcare and unequal health outcomes. A systematic review of fourteen studies conducted by Shamsi et. al. (2020) demonstrated that language barriers are responsible for reducing the satisfaction of medical providers and patients, as well as the quality of healthcare delivery and patient safety. 

Memorial Rehabilitation Institute is an inpatient rehabilitation facility affiliated with Memorial Healthcare System, one of the major public healthcare systems in South Florida. Memorial Rehabilitation Institute is an eighty-nine-bed unit that received 2,153 patient admissions in 2022, in which 13.5% had limited English proficiency (LEP). Due to the diversity of the larger population served in South Florida, Memorial Rehabilitation Institute has developed similar solutions described by Mirza et. al. (2022) to aide in improving healthcare services and outcomes for limited English proficient (LEP) patients, including mobile interpretation devices, interpretation phone lines, preferred language recording in patient charts, and training of staff on use of these resources, along with cultural awareness and sensitivity through annual competencies. It is imperative that healthcare facilities appreciate and examine the literature on the topic of disparities and actively strategize how to ensure the best outcome for all patients under their care.

3.1. [bookmark: _Toc488064360][bookmark: _Toc488067487]LITERATURE REVIEW
According to Bond and Sholas (2023), there are two major components of disparate outcomes for patients receiving rehabilitation services which influence one another: (1) disparate treatment of marginalized patients and (2) a lack of diversity in the workforce. Firsthand, examples of racial and ethnic disparities in rehabilitation access and outcomes are well documented. One example is that in which Flores et. al. (2020) reports a reduced healthcare utilization and access for Hispanics in the United States. Another example given by Gorman et al. (2020) demonstrates Black and Latino adult patients were less likely to be discharged from acute care hospitals to rehabilitation centers than white patients following significant brain injury. Regarding outcomes, Warren & Garcia (2022) showed that Black adults with TBI had lower cognitive, motor, and total functionality at discharge than non-Hispanic white adults. 

Secondly, the substantial lack of diversity in physical medicine treatment staff, including physicians and other rehabilitation-related allied health professionals, is conflicting with the representation of racial and ethnic groups in the larger population. This lack of representation is not only ethnically harmful to patients, as this will negatively affect patient trust, satisfaction, and communication, but it can also cause financial and operational challenges for clinical practices. For example, a disconnect in communication between the patient and healthcare provider creates a challenge for how effectively a patient is treated and can potentially affect the reimbursement received based on the patient’s ultimate outcome. A more diversified workforce can potentially help decrease the gap in provider and patient representation and relatability.

Bond and Sholas (2023) explain that change requires approaches that move from micro to macro: targeting individual behavior, institutional factors, and systemic challenges. When considering language as a barrier to rehabilitation services and a major component of racial and ethical disparities in healthcare, Mirza et. al. (2022) examined individual, institutional, and systemic barriers in an inpatient rehabilitation setting and developed technological, procedural, and structural solutions. Technological solutions included flexible and mobile real-time interpreting devices to help limit the treatment process. Procedural solutions included establishing a systematic approach for recording patients' preferred language, creating a standard protocol for clinicians to obtain language supports, and hiring trained interpreters who are familiar with rehabilitation jargon. Structural solutions included budgeting for interpreter services, providing training for staff and clinicians, and adjusting clinicians' workload and expectations to allow greater time and flexibility to meet patients' language needs.

Herrmann et. al. (2024) conducted a retrospective study at an urban IRF using data from 2013-2019 on FIM scores and discharge destination to compare between race, language, and ethnic groups, with adjustment for patient characteristics. This study found that non-White patients and patients with limited English proficiency (LEP) had significantly lower functional recovery, as measured by smaller changes in FIM scores from IRF admission to discharge. This study reiterates the well documented existence of disparities mentioned throughout the literature. Further research is warranted in identifying the effectiveness of specific interventions that help minimize the gap in outcomes for patients with language barriers in the inpatient rehabilitation setting.

3.2. [bookmark: _Toc488064361][bookmark: _Toc488067488]RATIONALE
The purpose of this study is to examine the effectiveness of the upgrade of mobile, live interpreting devices introduced to inpatient rehabilitation in January 2023 by comparing the changes of mobility outcomes, also known as mobility QI scores, from admission to discharge, prior to the introduction of these upgraded interpreting devices from January 1, 2022 to December 31, 2022, to the changes in mobility outcomes from October 1, 2023 to September 30, 2024, after their extended use, for all LEP patients in inpatient rehabilitation. This examination will also give evidence of current disparities that may still exist after the extended use of the upgraded interpretation devices, and if there has been improvement and/or regression in outcomes for LEP patients that require further mitigation

3.3. [bookmark: _Toc488064362][bookmark: _Toc488067489]RESEARCH QUESTION
Was there a significant improvement in the change of mobility scores for LEP patients during their inpatient rehabilitation stay after the introduction of the upgraded video interpreter devices in comparison to the change of mobility scores for LEP patients prior to the upgrade? In addition, is there currently a significant difference in the amount of change in mobility scores for LEP patients compared to English speaking patients?

4.0 [bookmark: _Toc488064363][bookmark: _Toc488067490]OBJECTIVES AND HYPOTHESES

4.1. [bookmark: _Toc488064364][bookmark: _Toc488067491]PRIMARY OBJECTIVE AND HYPOTHESIS
Identify if there is a significant difference in the change of mobility scores in the year prior to the introduction of upgraded video interpreter devices and the change of mobility scores after the extended use of the upgraded devices. It is hypothesized that there will be a significant improvement in scores for LEP patients due to the more efficient ability to communicate interventions and engage the patient in their overall care.

4.2. [bookmark: _Toc488064365][bookmark: _Toc488067492]SECONDARY OBJECTIVES AND HYPOTHESES
Identify if there is currently a significant difference in the change of mobility scores for LEP patients in comparison to English speaking patients.

5.0 [bookmark: _Toc488064366][bookmark: _Toc488067493]STUDY DESIGN
A retrospective review will be conducted on all LEP patients admitted to Memorial Rehabilitation Institute from January 1, 2022 to December 31, 2022, prior to the introduction of the upgraded live video interpretation devices, with extraction of mobility scores on admission and at discharge to determine the average change seen in their scores throughout the rehabilitation stay for that year. Similarly, the average change in mobility scores for LEP patients will be extracted for the time frame of October 1, 2023 to September 30, 2024, after extended use of the upgraded interpretation devices. The averages, before and after upgrade of the interpretation devices, of each mobility quality indicator score, will then be compared to determine if a significant improvement of mobility outcomes occurred for LEP patients after the upgrade. Additionally, the average change in mobility scores for LEP patients from October 1, 2023 to September 30, 2024 will be compared to the average change in mobility scores for English speaking patients to identify current disparities. 

The mobility quality indicator scores will include each patient’s total score for mobility, including transfers, such as moving from bed/chair to chair, walking, and stairs, on both initial evaluation and at discharge. These scores are assigned by the rehabilitative staff and are based on a numeric scale from 0 to 7, with the higher number reflective of greater independence. For example, a score of 7 reflects the patient is independent and requires no assistance by the helper, whereas a score of 2 indicates the patient requires maximum assistance, or at least 75% assistance by the helper. 





6.0 POPULATION AND SAMPLE

6.1. [bookmark: _Toc488064367][bookmark: _Toc488067494]SAMPLE SIZE
Based on the year 2022, a total of 2,153 patients were admitted to Memorial Rehabilitation Institute, inpatient rehabilitation. From October 1, 2023 to September 30, 2024, a total of 1,888 patients were admitted. Therefore, a total of 4,041 records will be reviewed to identify LEP patients for the years prior to and after the upgrade of video interpretation devices. Sample size for review of pre and post upgraded interpretation device use mobility outcomes of LEP patients will total 529 subjects. Additionally, a total of 1656 subjects that were English-speaking post upgraded interpretation device use will be used for review of mobility outcome and recent comparison to LEP patients’ outcomes. 

6.2. [bookmark: _Toc488064368][bookmark: _Toc488067495]INCLUSION AND EXCLUSION CRITERIA
The study’s key eligibility criteria include patients admitted to inpatient rehabilitation at Memorial Regional Hospital South from January 1, 2022 to December 31, 2022 and October 1, 2023 to September 30, 2024 that were non-English speaking, or have limited English proficiency (LEP).

7.0 [bookmark: _Toc488064375][bookmark: _Toc488067502]PROCEDURES

7.1. DATE RANGE
Records will be reviewed from January 13, 2025 to February 28, 2025 by the co-investigators.

7.2. SOURCES OF RECORDS
Data will be extracted from routinely collected administrative data in the MHS electronic medical record system (EPIC) and a cloud-based portal, Uniform Data System Pro (USD-PRO). Research Electronic Data Capture (REDCap), a web-based research survey and data management application that provides secure, HIPAA compliant data capture and storage, will be used both to extract specific data points from EPIC with the clinical data pull (CDP) feature, and as the repository for all data being collected for this study. Both UDS-PRO and REDCap are endorsed and installed by MHS IT professionals, and access is restricted solely to authorized users for legitimate business purposes as defined in their job descriptions. 

The use of multiple sources for data, as well as multiple mediums of data capture are necessary due to limitations regarding variables that can be pulled from EPIC in creating IT reports. Specifically, UDS-PRO is being used because currently there is no “canned” available EPIC report to accurately collect rehab diagnosis, nor admission and discharge QI scores. In addition, rehab QI documentation was revised as of August 5, 2024, and so while the investigators considered submitting a request to have an IT report for these data, they determined it would need to be two separate reports to reflect the pre-August 5th documentation style and post-August 5th documentation style. UDS-PRO, configured by MHS IT staff, interfaces with EPIC using HL7, a set of standards and communications methods that allow healthcare providers to exchange data between systems. UDS-PRO does not allow upload of PHI or PII, therefore all data extracted from UDS-PRO is de-identified. Reports from UDS-PRO are downloaded in Excel format, and all data from this report will be entered into REDCap.


7.3. LIST OF DATA ELEMENTS
1. MRN (for use with the CDP feature in REDCap)
2. Pre-Post Period- designates if the patient was seen prior to or after implementation of the upgrade of mobile, live interpreting devices introduced to inpatient rehabilitation (Pre/Post)
3. Date of Birth- used to calculate age at admission
4. Date of admission- used to calculate age at admission
5. Race 
6. Ethnicity
7. Gender
8. Age at Admission
9. Admitting Diagnosis (Stroke/etc.)
10. Preferred Language- patient’s requested language for verbal and written communication throughout their inpatient rehabilitation stay.
11. Admission Mobility QI score- total score of patient’s level of various transfers, gait, and stairs on initial evaluation. This data will be pulled from UDS-PRO.
12. Discharge Mobility QI scores- total score of patient’s level of various transfers, gait, and stairs the day prior to discharge from inpatient rehabilitation. This data will be pulled from UDS-PRO.

8.0 [bookmark: _Toc488064380][bookmark: _Toc488067507]STATISTICAL METHODS

8.1. [bookmark: _Toc488064382][bookmark: _Toc488067509]STATISTICAL ANALYSIS PLAN
Descriptive statistics will be calculated for all demographic and outcome variables. Pearson’s Chi-Square Test or, where appropriate, Fisher’s Exact Test will be used to examine pre-post differences in categorical variables. Independent t-tests, or its non-parametric equivalent, will be used to assess continuous variables for pre-post differences. Statistical significance will be set at P < 0.05.




9.0 [bookmark: _Toc488064384][bookmark: _Toc488067511]STUDY ADMINISTRATION

9.1. [bookmark: _Toc488064385][bookmark: _Toc488067512]CONFIDENTIALITY AND PRIVACY
This study is a retrospective chart review using data that is maintained in the MHS administrated electronic medical record system (EPIC).
As such, the IRB will be requested to grant approval of an authorization to collect the Protected Health Information without consent from subjects for research purposes. All information will be maintained in a password-protected file accessible only to the study PI and investigators. Patient information will be de-identified and will not be released nor accessible to anyone other than study investigators under any circumstances. The master key linking data to PHI will be destroyed and the MRN field removed from the database upon at the completion of the data collection and verification process.

9.2. [bookmark: _Toc488064373][bookmark: _Toc488067500]HIPAA AUTHORIZATION
Access to private health information will be conducted under co-investigator’s secured login and is included in authorized work duties. Waiver of HIPAA authorization is requested as no private health information will be stored with ability to link data to subjects once data is extracted and analyzed. A coding sheet, which links each study ID to the respective patient's MRN, will be used to identify participants. The key linking data to PHI will be destroyed at the completion of data collection and verification process. MRN will be collected and entered into the REDCap database as a means to utilize the CDP feature. Complete dates (date of birth, date of admission) will also be collected for the purpose of calculating age at time of admission. All PHI captured in the REDCap database will be flagged as such, and user permissions for everyone on the study team will be restricted to only access calculated data (no PHI) when the data is downloaded for analysis. Once the data collection is completed and verified, the REDCap administrator will remove the MRN field from the database to further secure subject data and mitigate the risk of potential breach of patient confidentiality. This Rresearch could not practically be conducted without the waiver, and without access to and use of PHI.

9.3. [bookmark: _Toc488064386][bookmark: _Toc488067513]QUALITY CONTROL AND QUALITY ASSURANCE
Data extraction to be completed by a single co-investigator, using UDS-PRO for data that is not readily available via the EPIC reporting system at this time. UDS-PRO pulls directly from EMR (EPIC) to minimize human error in identifying all patients that meet criteria, specifically language. UDS-PRO software is also able to calculate the key outcome measure of mobility QI scores which are not available directly from patient records, further limiting human error in calculations. This data, along with all other data points required that are directly available from patient records, such as pre-post period, gender, and age, will be entered and/or extracted using REDcap by the same co-investigator.  A separate research assistant will then calculate the comparisons for each average change in mobility scores during the pre and post periods of the upgraded translation devices to obtain results utilizing REDcap database. 

9.4. [bookmark: _Toc488064387][bookmark: _Toc488067514]RECORDS RETENTION
All data will be retained in accordance with federal and institutional policies. The key linking MRNs to the data will be deleted at the end of the data collection and verification process. The de-identified data file will be kept for a minimum of 3 years from the study completion date. The de-identified dataset may be used for future studies and a new IRB submission for each project will be completed.


10.0 [bookmark: _Toc488064388][bookmark: _Toc488067515]ETHICAL CONSIDERATIONS

10.1. [bookmark: _Toc488064389][bookmark: _Toc488067516]POTENTIAL RISKS TO SUBJECTS
No medical risks are identified considering no patient interaction is necessary to complete study. Potential non-medical risks include breach of patient privacy and confidentiality during data extraction from patient records. 

10.2. [bookmark: _Toc488064390][bookmark: _Toc488067517]SAFEGUARDS TO MINIMIZE RISKS
Subjects will be assigned a subject ID upon enrollment in the study, which will be used during data collection in lieu of MR numbers. Access to patient records will be performed by a single investigator with a secure login. To minimize confidentiality and privacy risks, data will be de-identified and maintained in a password protected file which will only be accessible to study investigators.  

10.3. [bookmark: _Toc488064391][bookmark: _Toc488067518]POTENTIAL BENEFITS TO SUBJECTS
There are no direct benefits to subjects considering the subjects have been discharged from the inpatient rehabilitation setting.

10.4. [bookmark: _Toc488064392][bookmark: _Toc488067519]POTENTIAL BENEFITS TO SOCIETY
Potential benefits to society include the potential confirmation of a current intervention, the upgraded video interpreting devices, to help minimize patient disparities due to language barriers in the inpatient rehabilitation setting and reinforcement of its use. This study will also help identify if disparities still exist in the specific study setting, which can be generalized to other large inpatient rehabilitation settings in similar environments, despite the introduction of various interventions. Adverse results will also propel the search for further interventions to mitigate the disparities identified.

10.5. [bookmark: _Toc488064394][bookmark: _Toc488067521]RISK/BENEFIT ASSESSMENT
Considering the data will be gathered by a single investigator with a secure login, the anticipated risks in the study are reasonable in comparison to the anticipated benefits of confirming an intervention to minimize the disparities of care caused by language barriers and encourage its use. 
11.0 [bookmark: _Toc488064396][bookmark: _Toc488067522]PUBLICATION PLAN
The conclusion of the study design details and results will be summarized and presented to a peer reviewed journal for publication. 

12.0 [bookmark: _Toc488064397][bookmark: _Toc488067523]CONFLICTS OF INTEREST
There is no perceived conflict of interest for any investigator. All investigators are employees of Memorial Healthcare System. No financial gains exist for completing this study. No vendors are involved for potential kickback. 
13.0 [bookmark: _Toc488064398][bookmark: _Toc488067524]FUNDING SOURCE
Funding is not required for this study.

14.0 [bookmark: _Toc488064399][bookmark: _Toc488067525]REFERENCES

1. Al Shams H, Almutairi AG, Al Mashrafi S, Al Kalbani T. (2020) Implications of Language Barriers for Healthcare: A Systematic Review. Oman Medical Journal, 35(2): e122. doi: 10.5001/omj.2020.40. PMID: 32411417; PMCID: PMC7201401.
2. Bond, J., Sholas, MG. (2023, May 3). Racial Disparities in Access to and Outcomes from Rehabilitation. PM&R Knowledge NOW. https://now.aapmr.org/racial-disparities-in-access-to-and-outcomes-from-rehabilitation-services/ 
3. Flores, L. E., Verduzco-Gutierrez, M., Molinares, D. & Silver, J. K. (2020) Disparities in health care for Hispanic patients in physical medicine and rehabilitation in the United States: A narrative review. American Journal of Physical Medicine & Rehabilitation, 99, 338–347. 
4. Gorman, E., Frangos, S, DiMaggio, C., Bukur, M., Klein, M, Pachter, H. L., Berry, C. (2020) Is trauma center designation associated with disparities in discharge to rehabilitation centers among elderly patients with Traumatic Brain Injury? American Journal of Surgery, 219, 587–591.
5. Herrmann, A.A., Podgorski, B.B., Hatton, S.J., Chrenka, E.A., Hanson, L.R., Jackson, S.D. (2024) Identifying Racial and Ethnic Disparities in Acute Inpatient Rehabilitation. Archives of Physical Medicine and Rehabilitation, 105 (7), 1247–125.
6. Mirza, M., Harrison, E. A., Roman, M., Miller, K. A., & Jacobs, E. A. (2022). Walking the talk: understanding how language barriers affect the delivery of rehabilitation services. Disability and Rehabilitation, 44(2), 301–314. https://doi.org/10.1080/09638288.2020.1767219
7. Warren, K. L. & García, J. J. (2022) Centering race/ethnicity: Differences in traumatic brain injury inpatient rehabilitation outcomes. PM & R, 14, 1430–1438.44 

15.0 [bookmark: _Toc488064400][bookmark: _Toc488067526]ATTACHMENTS

· Master linking sheet
· REDCap data collection sheet
· Excel data collection sheet 
