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This report is dedicated to Dennis Trujillo (1964–2017), who was a Spanish 
interpreter at MGH for 15 years. He was well known throughout the hospital 
for his friendly manner, caring heart, and extraordinary interpreting abilities. 
The MGH community and patients will miss him and his dedication and 
commitment to providing patients the best possible care.
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The report examines several priority 
areas, including person-centered care, 
patient safety, healthy living, effective 
treatment, care coordination, and 
care affordability.  
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 EXECUTIVE SUMMARY 

This ninth edition of the MGH Annual Report on Equity in Health Care Quality (AREHQ) monitors 
quality of care by race, ethnicity, and language to identify disparities among racial and ethnic 

minorities and patients with limited English proficiency. It was developed in response to the Institute of 
Medicine (IOM) Report, Crossing the Quality Chasm, which identifies equity—the principle that quality 
of care should not vary by race, ethnicity, or gender—as one of six pillars of quality.1

Massachusetts General Hospital (Mass General) embraces the recommendations of the Chasm 
report, as well as another important IOM report entitled Unequal Treatment, which highlighted 
that minorities, even those with health insurance, often receive lower quality care than their white 
counterparts. Unequal Treatment defines disparities as “racial or ethnic differences in the quality of 
healthcare that are not due to access-related factors or clinical needs, preferences, and appropriateness 
of intervention.”2 

Evidence of disparities at a national level motivates efforts to monitor for equity of care at MGH. The 
Agency for Healthcare Research and Quality’s annual National Healthcare Quality and Disparities Report 
assesses the performance of the U.S. healthcare system and identifies disparities in access to and quality 
of healthcare. The report examines several priority areas, including person-centered care, patient safety, 
healthy living, effective treatment, care coordination, and care affordability. The 2016 report revealed the 
following national trends:

•• Most disparities have not changed for any racial and ethnic groups over time. Disparities persist, 
especially for poor and uninsured populations in all priority areas. 

•• Quality of healthcare has improved overall, but the pace of improvement has been slower for 
measures related to care coordination and care affordability than measures in other priority areas.

•• Most measures related to healthcare access have not improved over time, although uninsurance 
rates have decreased from 2010 to 2016.3

This report provides an analysis of measures of quality stratified by patient race, ethnicity, and 
language. It also identifies areas for quality improvement, and reports on the progress of initiatives 
currently addressing disparities at Mass General. The report includes standard process of care and 
patient experience measures required by the Joint Commission and Centers for Medicare/Medicaid 
Services, stratified by race, ethnicity, and primary language. White and English-speaking groups are used 
as the reference group for statistical analyses throughout the report. In some cases, it can be challenging 
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to tease out the root causes of differences identified in the data. For example, some differences may 
be due to variation in clinical appropriateness or cultural preference, while some may reflect a true 
disparity in the quality of care provided due to structural factors, cultural competency of providers, 
communication barriers, and a host of other factors.

Not only does this report allow us to measure the equity of the care provided, but given that it 
was the first of its kind in the nation, it establishes Mass General as a national leader in monitoring 
and addressing disparities and promoting high quality care for all patients regardless of race, 
ethnicity, culture, socioeconomic status, or language proficiency. Several hospitals around the 
country have followed Mass General’s efforts in this arena and have gained expertise through Mass 
General’s Disparities Leadership Program to develop similar reports for their organizations (https://
mghdisparitiessolutions.org/the-dlp/). 

What’s New? 
In 2016, the Mass General renewed our commitment to equity and diversity through revision of the 
hospital’s credo and boundaries statements to include specific mention of health equity, diversity, and 
inclusion as core institutional values. These documents represent the code of conduct and core values 
for over 25,000 Mass General employees. This report highlights our new credo, diversity statement, and 
boundaries statements, and describes the Mass General’s ongoing efforts to promote diversity and health 
equity for patients and employees.

This year’s report includes an expanded focus on readmissions, a prominent measure of quality and 
efficiency. Reducing unnecessary readmissions is an important goal for Mass General, and the hospital 
has several improvement efforts underway to reduce our 30-day readmission rate. This report explores 
opportunities for readmission reduction among patients with limited English proficiency (LEP), a 
vulnerable population particularly with regard to care transitions affecting the likelihood of readmission. 
Building on the analysis presented in the 2015 report, we specified a logistic regression model to 
understand whether language or race were significant drivers of the readmission rate at Mass General. 

This report also includes several new National Hospital Quality Measures (NHQMs), such as care 
for Ischemic Stroke, Venous Thromboembolism (VTE), and Endoscopy for Polyp Surveillance. Many 
of the NHQM measures from prior reports have been retired by oversight organizations as hospitals 
have reached uniform high quality. Therefore, we believe public reporting of clinical process measures 
remains an important avenue for eliminating disparities in care. 

Mass General is committed to sharing this important work and sharing data publicly. This report is 
shared on the Disparities Solutions Center and Mass General Quality and Safety websites.

mghdisparitiessolutions.org/the-
annual-report-on-equity-in-health-
care-quality/

qualityandsafety.massgeneral.org/
measures/equitable.aspx?id=4

http://mghdisparitiessolutions.org/the-annual-report-on-equity-in-healthcare-quality/
http://mghdisparitiessolutions.org/the-annual-report-on-equity-in-healthcare-quality/
http://mghdisparitiessolutions.org/the-annual-report-on-equity-in-healthcare-quality/
http://qualityandsafety.massgeneral.org/measures/equitable.aspx?id=4
http://qualityandsafety.massgeneral.org/measures/equitable.aspx?id=4
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Background: Demographic Profile of Mass General Patients
•• In calendar year 2016, as in previous years, the racial and ethnic composition of Mass General’s 

patient population roughly mirrored the catchment area of Eastern Massachusetts, although Mass 
General inpatients were slightly more likely to be white and English speaking. 

•• A greater proportion of African American and Hispanic patients are seen in the Emergency 
Department, compared to inpatient services. There is also variation in the distribution among 
racial and ethnic minority patients within inpatient services. 

•• Pediatrics and Obstetrics/Gynecology see a larger proportion of minority patients than other 
inpatient services due to their larger Hispanic population. 

•• Mass General’s health centers (Chelsea, Charlestown, and Revere) and primary care locations see 
a relatively larger proportion of minority patients, compared to outpatient specialty care practices. 
Hispanic representation in the health centers is higher than any other area of the hospital system 
(33% in health centers vs. 6% at Mass General main campus and satellite practices). 

The Disparities Reporting Committee (L–R): 
Andrea Tull, Syrene Reilly, Elizabeth Mort, Joseph 
Betancourt, Karey Kenst, and Aswita Tan-McGrory.
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Highlights of Findings

Readmissions

•• We found no evidence of a disparity in readmission rates between racial and ethnic minority 
groups and white patients.

•• We found no evidence of a disparity in overall readmission rates between patients with English as 
their primary language and patients speaking other languages.

•• Our results suggest that clinical factors have the largest impact on readmission rates, rather than 
demographic or socioeconomic factors.

•• These findings are limited by the dataset used, which only includes readmissions to Mass General. 
If LEP or minority patients are more likely to be readmitted elsewhere, we would not be able to 
identify that association with these data.

•• Further study to explore the effect of interpreter services, particularly in the discharge process, is 
recommended. 

Obstetrics

•• We found no evidence of a disparity between racial and ethnic minority groups and white patients 
for antibiotic prophylaxis for Group B Streptococcus or Cesarean section rates. 

•• We found no evidence of a disparity between English and non-English speaking patients for early 
antibiotic prophylaxis for Group B Streptococcus or Cesarean section rates.

•• These findings represent sustained improvement in an area where we had found disparities in 
the past. 

National Hospital Quality Measures (NHQM)

•• Rates of evidence-based inpatient clinical care, as measured by the NHQMs were equitable across 
racial and ethnic groups for all measures related to venous thromboembolism and endoscopy for 
polyp surveillance and influenza vaccination.

•• We found some evidence of a disparity between English/non-English speaking patients in ischemic 
stroke care for anticoagulation therapy for atrial flutter. However, chart review determined the 
difference was due to incomplete documentation. The care provided was appropriate. 

Outpatient Quality Indicators: Primary Care Linkage and HEDIS Measures

•• Mass General primary care patients may be linked to a specific primary care physician or practice. 
We believe this linkage provides the opportunity for more continuity and coordination and 
therefore is an important marker of quality. Overall, only 5% of patients are not linked to a provider 
or practice, and there is no significant gap between racial and ethnic groups.

•• No disparities were present among racial and ethnic minorities in the areas of diabetes care or 
coronary artery disease. 

•• Similar to findings in the 2015 report, disparities were found in the areas of breast, cervical, and 
colorectal cancer screenings for Asian patients compared to white patients.
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Inpatient Patient Experience: HCAHPS 

•• Asians reported significantly less positive experiences than non-Hispanic whites for 4 of 11 
HCAHPS measures. 

•• Asians, Hispanics and persons of Other races reported significantly less positive experiences than 
non-Hispanic whites on the new care transitions measures, which assess the patient experience 
with coordination and transitioning out of the hospital. 

Outpatient Patient Experience: CG-CAHPS and Pediatric CG-CAHPS

•• Disparities were identified for most racial and ethnic minority groups for both outpatient C/G-
CAHPS measures. African Americans, Hispanic, Asian/Pacific Islander, and Other patients 
reported lower overall provider ratings. The scores for willingness to recommend were lower for 
Asian/Pacific Islander, and Other patients, compared to white patients.

•• Adult patients who indicated Spanish as their primary language provided significantly higher 
ratings for willingness to recommend their outpatient provider on CG-CAHPS surveys, an 
improvement from last year. However, scores on overall provider rating continue to be lower for 
Spanish-speaking patients compared to patients with English as their primary language. 

•• Among pediatric patients, Asian/Pacific Islander respondents reported significantly lower overall 
provider ratings and willingness to recommend provider ratings than whites. Hispanic and 
Spanish-speaking respondents were significantly more likely to recommend their providers than 
non-Hispanic whites and English-speaking respondents.
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As the healthcare landscape changes 
with the national and local policy 
environment, the process of promoting 
equity in healthcare becomes even 
more critical.  
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MASS GENERAL COMMITMENT 
TO EQUITY AND INCLUSION 

A t the Massachusetts General Hospital, we view health equity and the elimination of disparities as the 
foundation to providing the highest quality care to patients. Each year, we undertake the process of 

stratifying our quality measures by race and language to seek out and eliminate disparities in care. 
As the healthcare landscape changes with the national and local policy environment, this process of 
promoting equity in healthcare becomes even more critical. As such, Mass General leadership revised 
the hospital’s credo and boundaries statements to include specific mention of health equity, diversity, and 
inclusion as core institutional values. These documents represent the code of conduct and core values for 
over 25,000 Mass General employees. 

These values have always been a part of our institution, but this change in our credo and boundaries 
statements crystallizes and provides high visibility to the principles of equity and diversity. In 2016, Mass 
General also adopted a new diversity and inclusion position statement describing how these core values 
help Mass General achieve our mission. 

In 2014, the Center for Diversity and Inclusion (formerly the Multicultural Affairs Office) worked 
with researchers at the Mongan Institute Health Policy Center to identify best practices for measuring 
diversity, inclusion, and engagement in the Massachusetts General Hospital workforce. That report, 
Mass General Diversity Metrics Project: Supporting Effective Strategies to Develop a Diverse Workforce, 
recommended two approaches to collecting these data. First, a dashboard of inclusion metrics that 
would show applicants, employees, promotions, and terminations by key diversity components of race, 
ethnicity, sex, disability, and veterans status (all demographic measures that are already part of standard 
reports). Second, a diversity culture survey was recommended to gather demographic information 
that is not usually collected by HR (sexual orientation, preferred language, religion, nationality) 
and to understand the culture of diversity and respectful treatment. In October–November 2016, a 
collaborative team of researchers, health professionals, administrative, and support staff, a subgroup 
of the Mass General Diversity Committee, developed the Mass General Diversity Culture Survey. The 
survey included items on work environment, respectful treatment, and the experience of diversity in 
the workforce. More than 7,500 people responded across the organization. Results are currently being 
analyzed for later dissemination to leadership and staff.
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MGH DIVERSITY & INCLUSION STATEMENT

Diversity is the richness of human differences. Inclusion is when everyone is valued, 
engaged, and feels connected. At Massachusetts General Hospital, we believe that 
because of diversity we will excel; through inclusion we will respect; focused on 
equity we will serve, heal, educate and innovate.

Because of diversity we will excel. We think broadly about diversity and everything that makes 
us unique. It is core to our mission. Our differences make the MGH a more interesting and distinctive 
environment in which to work and are an important means of providing the very best care to every one 
of our patients, regardless of race, ethnicity, gender, gender identity, religion, age, sexual orientation, 
disabilities, life experiences, geographic backgrounds, skills and talents among others. We will not excel 
without recognizing and appreciating everyone’s perspectives.

Through inclusion we will respect. Together we work hard to make this hospital a diverse 
and inclusive place of healing. Encouraging a broad range of opinions, ideas and perspectives drives 
creativity, innovation and excellence. Our continued engagement in our nationally recognized initiatives 
and programs highlights our commitment to diversity and inclusion. But this ongoing work will not be 
complete until every employee, every patient, every family member, every visitor feels safe, respected, 
welcome, comfortable, supported and accepted within our walls.

Focused on equity we will serve, heal, educate and innovate. Our job is to improve health 
and save lives, regardless of what our patients or colleagues look like, where they come from, what they 
believe, or who they love. Issues of equity and justice are not separate but rather intertwined with patient 
care, education, research, and community health. Targeting inequality enhances the quality of care for 
all. We believe in treating our patients and each other with the dignity that every human being deserves.

“Massachusetts General Hospital—strengthened by diversity,  
unified through inclusion, committed to equity.”

“Everyone is appreciated and valued here.”
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MGH CREDO

As a member of the MGH community and in service of our mission, I believe that:

•• The first priority at MGH is the well-being of our patients, and all our work, including research, 
teaching and improving the health of the community, should contribute to that goal.

•• Our primary focus is to give the highest quality of care to each patient delivered in a culturally 
sensitive, compassionate and respectful manner.

•• My colleagues and I are MGH’s greatest assets; understanding and valuing our differences 
helps us excel. 

•• Teamwork and clear communication are essential to providing exceptional care.

As a member of the MGH community and in service of our mission, I will:

•• Provide compassionate, equitable, and patient centered care.

•• Listen and respond to patients, patients’ families, caregivers, colleagues and community members. 

•• Ensure that the MGH is safe, accessible, inclusive and welcoming to everyone.

•• Share my successes and errors with my colleagues so we can all learn from one another.

•• Make wise use of the hospital’s human, financial and environmental resources.

•• Be accountable for my actions.

•• Uphold professional and ethical standards.

MGH BOUNDARIES

As a member of the MGH community and in service of our mission, I will never:

•• Knowingly ignore MGH policies and procedures.

•• Criticize or take action against any member of the MGH community raising or 
reporting a safety concern.

•• Speak or act disrespectfully toward anyone. 

•• Engage in, tolerate or fail to address abusive, disruptive, discriminatory, or culturally 
insensitive behaviors.

•• Look up or discuss private information about patients or staff for any purpose outside 
of my specified job responsibilities.

•• Work while impaired by any substance or condition that compromises my ability to 
function safely and competently.
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Pediatrics and Obstetrics/Gynecology 
see a larger proportion of minority 
patients than other inpatient services. 
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 DEMOGRAPHIC PROFILE OF  
 MASS GENERAL PATIENTS 

This section provides a graphical overview of the racial, ethnic, and linguistic diversity of patients 
receiving care at Mass General during calendar year 2016 compared with the diversity of Mass 

General’s catchment area (9 counties in Eastern Massachusetts). When compared to the demographic 
profiles of the surrounding communities, Mass General inpatients are more likely to be white and 
English speaking. Mass General’s outpatient population, however, has a higher concentration of Hispanic 
patients and lower concentration of white patients. 

% of MGH Inpatients by Race & Ethnicity Compared with Catchment Area (CY 2016)

Other 

Asian 

African American 

Hispanic 

White 

MGH Catchment Area (9 Counties in Eastern MA)

4% 

Unknown 4% 

6% 

8% 

76% 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

3% 
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% of MGH Patients by Language Compared with Catchment Area (CY 2016)

Other 

Spanish 

English 

MGH Catchment Area (9 Counties in Eastern MA)

89% 

4% 

5% 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

% of MGH Outpatients by Race & Ethnicity Compared with Catchment Area (CY 2016)

As the following table shows, the racial and ethnic profile of Mass General patients varies by setting 
with fewer minority patients being seen in inpatient settings, and a higher percentage of minority 
patients being seen in the Emergency Department and Health Centers. 

Other 
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MGH Catchment Area (9 Counties in Eastern MA)

6% 
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Patient Distribution by Setting in 2016

Setting
Percentage by Race/Ethnicity

White African 
American Hispanic Asian Other Unknown Multi- 

Racial

Inpatient Care

Inpatient Discharges 75.8 5.7 7.7 4.1 2.3 4.0 0.4

Emergency Department

Emergency Department Visits 60.1 10.1 15.4 4.7 4.3 4.5 0.9

Outpatient Primary Care

All Locations 58.2 7.2 21.3 6.3 2.8 3.3 0.9

Health Centers* 47.1 7.3 33.4 6.1 2.7 2.7 0.7

On-Campus and  
Satellite Practices 72.2 7.1 6.3 6.5 2.8 4.0 1.1

Outpatient Specialty Care

Specialty Care Visits 76.0 4.2 8.8 5.0 2.4 3.1 0.5

*	 Health Centers include Back Bay, Charlestown, Chelsea, Everett, North End, and Revere.

There is considerable variation in the distribution of racial and ethnic minority patients within 
inpatient services. Pediatrics and Obstetrics/Gynecology see a larger proportion of minority patients 
than other inpatient services due to their larger Hispanic population. 

Patient Distribution among Mass General Inpatient Services in CY 2016

Inpatient Service 
Race/Ethnicity

White African  
American Hispanic Asian Other Unknown Multi- 

Racial

Burns 67.7 8 8.8 4.2 4.6 6.7 0.0

Medicine 78.9 6.6 5.9 2.9 2.7 2.8 0.2

Obstetrics/Gynecology 59.5 7.4 15.6 10.4 3.3 3.1 0.7

Pediatrics 54.8 8.5 18.9 4.3 5.4 6 2.1

Psychiatry 67.9 11.6 11.8 3.6 2.7 1.9 0.5

Oral Maxillofacial 70.3 7.6 8.1 6.4 1.2 6.4 0.0

Orthopedics 85.8 3.2 3.9 2.4 1.5 3.0 0.2

Neurosurgery 83.0 4.4 3.1 3.2 2.3 3.7 0.3

Neurology 80.1 4.7 4.7 3.5 2.2 4.4 0.4

Surgery 82.1 3.9 5.1 2.9 1.8 3.9 0.3

Urology 85.7 3.1 4.1 1.8 1.4 3.7 0.2
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The challenge for hospitals nationwide 
is to provide a safe transition to the 
patient’s discharge destination and 
coordinate follow-up care to prevent 
unnecessary readmissions.
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NEW AREAS OF EXPLORATION: 
READMISSION 

4.1 | Background on Disparities in Readmission Rates
The national focus on maximizing the value of healthcare has led to conversations about improving 
outcomes for patients while simultaneously reducing the costs of care.4 Readmission rates, typically 
within thirty days of hospital discharge, continue to be used as a principal measure of value. CMS and 
state payers have initiated financial penalties for providers with “excess” readmissions, and readmission 
rates- both hospital-wide and for selected medical conditions and procedures- are now publicly reported. 
While some readmissions are preventable and may result from inadequate outpatient follow-up or the 
development of complications, not all readmissions are avoidable. The challenge for hospitals nationwide 
is to provide a safe transition to the patient’s discharge destination and coordinate follow-up care to 
prevent unnecessary readmissions.5 

A readmission occurs when a patient returns to the hospital for a subsequent inpatient stay 
within 30 days of discharge.i Emergency Department visits or observation stays are not considered 
readmissions. Some planned readmissions are excluded (for example, chemotherapy, childbirth, 
radiation, dialysis, and some instances of follow-up care for heart attack and pneumonia patients).ii This 
approach is consistent with how CMS and other payers define readmissions.

Reduction of preventable readmissions has been a Mass General goal for several years. Multiple efforts 
are underway across all departments to reduce unnecessary returns to the hospital, including improving 
the way we manage discharge transitions, calculating the risk of readmission for each individual patient and 
providing special supportive services to high risk patients, providing more specific and user-friendly discharge 
instructions to patients, and closely monitoring readmission rates within each department and service. Mass 
General also engages interpreter services to support the communication needs of our patients at discharge. 
Despite these efforts, readmission rates have been relatively stable for several years between 12–12.5%. 

Research suggests patients who are readmitted tend to be the most medically complex and 
socioeconomically disadvantaged.6 Research has shown that hospitals serving vulnerable and minority 
populations are more likely than others to incur readmission penalties, in part because their patient 

  i	 Readmission rates include returns to Mass General (discharging hospital) only. 
  ii	 Other exclusions to the readmission rate are: patients with a discharge status of deceased, left against medical advice, 

transferred to another short term acute facility, transferred to a psychiatric hospital, transfer within the same hospital 
(for psychiatry, rehabilitation, or hospice) in the index admission. 
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population faces financial, social, cultural, and linguistic barriers that make them more likely to have 
problems after discharge, even if the hospital is trying to oversee their recuperation.6 As such, disparities 
in readmission rates for vulnerable populations may be driven by a more complex set of factors than 
disparities in the process of care measures explored in other sections of this report.7 Preventing avoidable 
readmissions requires assuring that patients have the social support needed to manage their condition 
and addressing the social determinants that put them at continued and repetitive risk for returning to the 
hospital after their initial hospitalization. 

4.2 | Previous Exploration of Disparities in Readmission Rates
In 2015, we began to explore differences in readmission rates by race and language to uncover any 
evidence of disparities for our patients. Given that communication of a discharge plan would appear to 
be a critical part of a safety discharge plan, we looked at patients with limited English proficiency (LEP) 
as a group to see if their readmission rates were higher than their English-speaking counterparts. We 
hypothesized that patients with LEP might have higher readmission rates, due to the complexities of 
care transitions and the potential for miscommunication, particularly when complicated discharge 
instructions or handoffs to other providers are involved. 

Our initial analysis focused on exploration of the racial/ethnic differences in overall readmission 
rates, followed by differences in readmission rates between patients with a primary language of English 
versus patients with LEP. There were a number of interesting and surprising findings that spurred us to 
complete deeper analyses of the readmission phenomenon. 

The diagrams below provide a visual overview of the initial analyses we conducted.

Data Analysis Process

Readmission Rates by Race and Ethnicity
We used three fiscal years of data from 2012–2014 to examine readmission rates by race/ethnicity and 
found no evidence of racial or ethnic disparities in overall readmission rates; we did not see higher 
readmission rates among African American, Hispanic, Asian, or patients of other races. 

Readmission Rates by Race/Ethnicity*

Time Period

Race/Ethnicity

White African  
American Hispanic Asian All Other 

N % N % N % N % N %

Oct 2012–Sept 2014 108,721 12.6% 7,732 12.8% 9,618 10.8% 5,175 10.0%  8,320 8.9%

*	 Comparison is statistically significant at P<0.05 using CHI Square Test. Statistically significant scores are show in bold italics.

STEP 1:
Readmission Rates by Race and Ethnicity

White  African-
American  Hispanic Asian All Other

English Other Primary
Language

STEP 2:
Readmission Rates by Primary Language
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Readmission Rates by Primary Language
We then looked at readmission rates by primary language and found that contrary to our hypothesis, 
patients with LEP had lower rates of readmission compared to patients who speak English (11.4% vs. 
12.3% respectively). Further stratification of readmission rates by sociodemographic factors such as age, 
gender, and other factors revealed the following patterns of interest:

•• Readmission rates were statistically higher for patients with LEP age 65 or older compared with 
their English-speaking counterparts (16.1% vs. 13.9%).

•• Asian patients with LEP had a readmission rate of 13.2%, compared with 8.7% for Asians with 
English as their primary language. 

Readmission Rates by Primary Language: October 2012–September 2014*

Readmission Rates

Primary Language

English Other

N % N %

Total

All Patients 126,759 12.3% 12,807 11.4%

Gender 

Male 62,026 13.3% 5,435 13.7%

Female 64,733 11.2% 7,372 9.6%

Age

Age 0–17 6,160 8.9% 1,248 7.5%

Age 18–64 72,411 11.4% 7,224 9.2%

Age 65+ 48,188 13.9% 4,335 16.1%

Race

White 105,514 12.6% 3,207 13.1%

Black 6,862 13.0% 870 11.0%

Hispanic 4,471 10.4% 5,147 11.1%

Asian 3,657 8.7% 1,518 13.2%

Other/Unknown 6,255 9.1% 2,065 8.3%

Primary Payer

Commercial (HMO) 17,102 9.9% 604 7.3%

Commercial (PPO) 25,433 9.4% 918 6.4%

Medicaid 15,551 13.4% 5,173 9.6%

Medicare 53,012 14.9% 3,754 15.9%

Other 15,661 9.5% 2358 10.9%

Discharge Status

Home/Self 69,866 9.7% 7,512 8.3%

Home Health Service 32,858 15.4% 3,159 15.3%

Skilled Nursing Facility 23,883 15.5% 2,121 16.4%

Other/Unknown 152 7.9% 15 6.7%

*	 Comparison of LEP rate to English speaking rate is statistically significant at P<0.05 using CHI Square test. Scores for LEP patients 
that exhibit a statistically significant difference are in bold italics.
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Although these findings suggested possible disparities for sub-populations within the LEP 
population (older and Asian), further analysis was required to determine whether these differences 
remained after controlling for other sociodemographic and clinical factors. We developed a multivariate 
model to account for these other factors, and the results are described in the next section.

4.3 | Multivariate Analysis of Readmission Rates
Many factors—including clinical, demographic, social, and economic—affect a patient’s chances of 
being readmitted. Our aim was to conduct a multivariate analysis that would allow us to explore how 
these characteristics taken together influence readmission rates, particularly for patients with LEP. 
Our principal question was whether any difference in readmission rates would be present for LEP 
patients after controlling for other socio-demographic and clinical factors. In other words, is LEP a 
significant predictor of readmission, or do other factors exert greater influence on the likelihood of a 
patient being readmitted?

We specified a logistic regression model with 30-day readmission rates as the dependent variable 
and Limited English Proficiency (LEP) as the principal independent variable. We included a set of 
covariates representing demographic factors, including gender, age, and race. Next, we included a set of 
socio-economic covariates, including primary payer, and a composite socioeconomic status score derived 
from census data.iii Finally, we incorporated a set of clinical covariates, including the discharging service 
on index stay, the patient’s discharge location (e.g. home, skilled nursing, etc.), a count of the patient’s 
comorbidities, and the number of admissions to the hospital in the 365 days prior to the index stay. 

The dataset included 147,041 Mass General adult discharges between January 1, 2013 and June 30, 
2016. We excluded pediatrics from this analysis due to confounders with parent/child language. We also 
excluded international patients, because of the lack of data on their socioeconomic status and the high 
likelihood these patients would be readmitted to another hospital. We used Mass General administrative 
data combined with clinical data from our electronic health record. We built the model in a stepwise 
fashion to see how the effect of LEP changed after controlling for each additional set of characteristics. 
The figure below illustrates the model building process. 

Model Building Process 

Step 1: LEP Only

Step 2: Age, Gender, Race

Step 3: Payer, SES Score

Step 4: Service, Comorbidity Index, 
Discharge Location, Previous Admissions

Limited English 
Proficiency

Demographics

Socioeconomic

Clinical

  iii	 For a detailed description of covariate specifications, please see Appendix B. 
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The logistic regression results are displayed in the table below. Please refer to the technical appendix 
for a more detailed discussion of the regression findings. The table summarizes the predictors of readmission 
(odds ratios) for the overall MGH population. The odds ratios measure the relative odds of occurrence of 
a readmission, given exposure to the covariates in the model. Odds ratios that were statistically significant 
using a 95% confidence interval are discussed as findings. They are interpreted as follows:

•• Odds ratios greater than 1 suggest higher odds of readmission with exposure to the characteristic.

•• Odds ratios less than 1 suggest lower odds of readmission with exposure to the characteristic.

•• Odds ratios equal to 1 suggest exposure to the characteristic does not affect the odds of 
readmission. 

This approach yielded some surprising results, mainly that neither LEP status nor race/ethnicity 
were significant predictors of readmission for MGH patients. These findings are aligned with our 
previous bivariate analysis, which showed LEP patients at the Mass General had lower readmission rates 
compared to English-speaking patients, and no disparities by race. 

Overall, these results suggest other clinical and economic factors have the greatest effect on a 
patient’s likelihood of being readmitted.

•• Patients with Medicaid as their primary payer were more likely to be readmitted than those with 
Medicare. 

•• One of the biggest predictors of readmission was the number of days in the hospital in the previous 
year. The odds of readmission increased by approximately 23% with each additional day of 
hospitalization in the prior year.

•• MGH patients with multiple comorbidities were more likely to be readmitted. The odds of 
readmission increase by about 13% with each additional comorbidity.

•• MGH patients who were discharged home with services had 44% higher odds of being readmitted 
compared to those who were discharged home without services. 

•• Similarly, patients discharged to other locations, such as long term care hospitals, had higher odds 
of readmission than those discharged home without services. 

•• Patients discharged from the OB/GYN, Urology and other services had reduced likelihood of 
readmission, relative to those discharged from the Medicine service. This finding is what we 
would expect based on readmission trends by service at Mass General. 
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Characteristics Contributing to the Odds of Readmission among MGH Patients

Characteristic Odds Ratio Odds of Readmission

Limited English Proficiency 1.015

Female 	 .905*** Lower

Age 	 .998** Lower

Asian & Pacific Islander (vs. white) 1.025

Black (vs. white) 	 .965

Hispanic (vs. white) 	 .938

Other (vs. white) 	 .780

Commercial Payer (vs. Medicare) 	 .964

Medicaid (vs. Medicare) 1.066*** Higher

Other Payer (vs. Medicare) 	 .904 Lower

Socioeconomic Status Score 	 .992

Number Admission Prior 365 Days 1.227*** Higher

Elixhauser Comorbidity Index 1.128*** Higher

Neurology Service (vs. Medicine) 	 .757

OB/GYN Service (vs. Medicine) 	 .343*** Lower

Other Service (vs. Medicine) 	 .887** Lower

Psychiatry Service (vs. Medicine) 	 .619

Surgery Service (vs. Medicine) 	 .723

Urology Service (vs. Medicine) 	 .785** Lower

Home Health Care (vs. Home) 1.442*** Higher

Skilled Nursing Facility or Hospital (vs. Home) 	 .848** Lower

Other Discharge Location (vs. Home) 1.247** Higher

**	Statistical significance with p<.05; *** statistical significance with P<.01.

Discussion & Future Directions
This multivariate analysis revealed some notable findings about the effects of primary language and race 
on readmission rates at Mass General. The results suggest that readmission rates at the Mass General are 
most influenced by clinical factors such as previous hospital admissions, a higher number of comorbidities, 
and discharge location. Patients who are discharged home with services appear to be at greater risk for 
readmission. White, English-speaking patients with Medicaid as their primary payer appear to be at higher 
risk for readmission, but Medicaid status was not a significant predictor for LEP or minority patients.

Based on these data, neither primary language nor race were found to be significant predictors of 
readmission for Mass General patients. Though reassuring, this finding is somewhat surprising because 
we expected to see some impact for race and language based on prior research.8,9 Perhaps these patients 
have other protective factors that cannot be directly measured, such as stronger family ties and greater 
social support. Another possibility is that LEP patients are readmitted elsewhere. One limitation of our 
dataset is it only includes readmissions to Mass General. If LEP or minority patients are more likely to be 
readmitted elsewhere, we would not be able to pick up on that association with these data. 

Our findings on socioeconomic status were particularly interesting, given other studies that have 
found a strong correlation between SES and readmission.8,10 Our SES data were coded at the block 
level, and therefore represent a proxy of SES. Our hospital, like many others, does not collect individual 
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data on household income and education, and the Census approach is commonly used as a proxy SES 
measure.11,12 In this study, the effect of SES disappeared after controlling for clinical factors, suggesting 
that patient acuity and the matrix of clinical factors is a greater influence on readmission rates than 
socio-economic status. In other words, patients with multiple previous hospitalizations and multiple 
comorbidities were more likely to be readmitted, regardless of their socio-economic status. 

Yet, patients with Medicaid as their primary payer remained at higher risk for readmission, 
independent of SES. Research by the Massachusetts Hospital Association8 suggests the Medicaid 
population in Massachusetts is more likely to have multiple comorbidities, including psychiatric 
diagnoses, which may increase the risk of readmission. Surprisingly though, this finding was not robust 
with regard to LEP or minority status. Medicaid status appears to be a more important predictor for 
white, English speaking patients. 

These findings also suggest patients who were discharged home with services were more likely to be 
readmitted, compared to those who are sent home without services. These patients have sufficient medical 
complications to require additional in-home support, but not enough to warrant skilled nursing care. 
Perhaps these patients are more likely to live alone or have less social support than those who are sent home 
without services. This is an important finding that suggests more could be done to monitor and coordinate 
care for these patients. The Mass General is testing a new care model that involves nurse practitioner home 
visits and phone check-ins for patients with complex medical issues who are sent home with services. 
These results support the need for that intervention and improved care coordination. 

We conducted several additional sensitivity analyses which are discussed in the technical appendix 
of this report, including running stratified models by race and language to detect any differences in 
predictors of readmission within the groups of interest. These additional analyses suggest our findings 
are robust and reliable for Mass General patients. We cannot say that these finding are generalizable to 
patients at other hospitals in the area. Perhaps the LEP patients who choose Mass General are somehow 
different from those who may choose other hospitals. 

Although we did not find evidence of a disparity by LEP status, these results highlight the need to 
pay particular attention to medically complex patients—many of whom may not speak English as their 
primary language. These results suggest patients with multiple comorbidities and hospitalizations, 
and who are discharged home with services are particularly at risk. Some of these patients will have 
the additional challenge of not speaking English as their primary language, and these patients warrant 
special attention. The Mass General offers comprehensive interpreter services to LEP patients, and 
these findings highlight the importance of using a professional interpreter, especially in situations where 
LEP patients are at high risk for readmission. 

It may be worthwhile to explore the hospital’s data on interpreter services to understand the 
characteristics of the patients served. It is possible that the use of an interpreter, particularly in high risk 
patients, reduces the risk of readmission for LEP patients. Future analyses linking the readmission data 
to interpreter services data could address questions about the mode and frequency of interpreter services 
during the inpatient stay and whether the use of interpreter services has a positive impact on reducing 
readmissions for non-English speaking patients. 

It may also be worthwhile to revise the model to explore contributors to readmission within certain 
disease groupings,13 such as heart failure or chronic obstructive pulmonary disease. It is possible that 
we did not detect disease-specific disparities in readmission by looking at the broader patterns of 
readmission across the Mass General population as a whole. 

Overall, these findings are encouraging from a health equity point of view. Neither English 
proficiency nor race were significant predictors of readmission. Yet, the results echo other studies on 
Mass General’s readmission rates, which suggest the patients who are readmitted here tend to be very 
complex and require additional coordination and support.14 It is important for Mass General to not lose 
sight of the additional complexities and needs of LEP patients who are at high risk for readmission. 



Research suggests that adverse events 
that affect patients with limited English 
proficiency are more frequently caused 
by communication problems and more 
likely to result in serious harm.
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IMPROVEMENT INITIATIVES: 
PATIENTS WITH LIMITED 
ENGLISH PROFICIENCY

5.1 | Communicating with Our Patients 
In FY 2016, Mass General Interpreter Services provided a total of 135,534 interpretations in 127 
languages, including American Sign Language (ASL), across all Mass General sites. The following chart 
shows the distribution by language.

MGH Interpretations—Distribution by Language (FY 2016)

1% Nepali

5% Other

2% Deaf-ASL

2% Cantonese

3% Russian

3% Khmer

3% Haitian Creole

Mandarin

7% Portuguese

9% Arabic

57% Spanish

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

1% Italian

2% Vietnamese

5% 
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 Of the 135,534 interpretations, 35% (n=35,997) were face-to-face, 60% (n=91,629) were telephonic, 
and 15% (n=7,908) were video interpretations. Video interpretations saw a slight decrease from the 
previous year. Based on the technological initiatives put in place the prior year, the goal was set to provide 
MGH interpreters to as many of our patient/provider encounters as possible. MGH interpreters were 
able to increase face-to-face interpretations by 3.4% and telephonic interpretations by 5.3%. Technology 
allowed for greater access to MGH interpreters over various modalities. This resulted in the department’s 
ability to provide MGH interpreters to these encounters more than 56% percent of the time. Not only have 
these efforts created efficiencies, reduced costs, and increased productivity, but patients and providers 
were offered more timely, highly qualified, and more experienced professional medical interpreters. 

5.2 | Improving Care for Patients with Limited English Proficiency
The role of language barriers and their impact on adverse events is now receiving greater attention. 
Research suggests that adverse events that affect patients with LEP are more frequently caused by 
communication problems and more likely to result in serious harm, compared to English-speaking 
patients.15 Language barriers also lead to longer length of stay and higher readmission rates.16 To 
address this, the Joint Commission has developed a set of standards on patient-centered communication 
that emphasize the importance of language, cultural competence, and patient-centered care, and 
hospitals seeking accreditation were expected to comply with these recommendations as of 2012.

As part of efforts to develop strategies and systems to prevent medical errors and address 
disparities between patients with LEP and English-speaking patients, the following initiatives are being 
undertaken:

Training for Mass General Clinicians on Providing Safe Care for Patients with LEP
The Disparities Solutions Center, in collaboration with the MGH Institute of Health Professions, 
developed the interprofessional curriculum, Providing Safe, Effective Care for Patients with Limited 
English Proficiency. The program consists of three e-learning modules that address the evidence of 
disparities and high rate of medical errors for patients with LEP, provide training on concrete skills for 
working with professional interpreters as integral members of the care team, and explore how systems of 
care can be improved for patients with LEP. Following a successful pilot with physicians and midwives 
in the Department of Obstetrics in 2014, the module on working with interpreters was rolled out as 
part of the MGPO’s mandatory training requirements in FY 2016 and FY 2017 for MDs, PhDs, trainees, 
physician assistants, nurse practitioners, and ambulatory nurses. The training has reached a total of 
6,046 Mass General employees to date. In FY 2017, all three modules were adapted for broader roll-out 
throughout the Partners system. Modules will be assigned to providers, frontline staff, and non-patient 
facing employees based on the content that is most relevant to their roles. 

Clinical Process Improvement Leadership Program (CPIP) on the Pediatric Floors
An interdisciplinary group including nursing, residents, hospitalists, and support staff on the pediatric 
inpatient floors (Ellison 17 and 18) was formed as part of the CPIP program to identify and address the 
needs of patients with LEP and their families. Based on feedback from a staff survey, certain barriers to 
care were identified: the time required to locate and connect IPOPs/VPOPs (Interpreter Phones on a Pole 
and Video Phones on a Pole), and the length of time for an in-person interpreter to arrive on the floor. 
Additional IPOPs/VPOPs were obtained for Ellison 17 and 18, and staff were instructed to leave a device 
in each LEP patient room from the time of admission to the time of discharge. Education was provided to 
nursing, residents, and pediatric hospitalists regarding accessing interpreter services and indications for 
placement of phones. Through a series of PDSA cycles (Plan, Do, Study, Act) a trend toward an increased 
number of interpretations per day was identified. Planning is in process for further outreach to medical 
subspecialty attendings and surgical teams on the floors, as well as sharing lessons learned with teams in 
other pediatric inpatient units in the hospital so they can identify and address similar disparities. 
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Rounding on Newly Admitted Patients with LEP
Mass General Medical Interpreter Services is partnering with Volunteer Services to create a program to round 
on newly admitted patients with LEP to introduce them to the language services available at Mass General, 
provide business cards in their language with phone numbers on how to contact Interpreter Services, 
and inform them of their right to a professional medical interpreter at no cost. Additional resources that 
will be made available to patients include Point to Talk booklets in their language and VPOPs (Video 
Phones on a Pole). The objective is to ensure that patients and families know that language assistance is 
available 24/7 in a variety of modalities; and make it easy for clinicians to work with a professional medical 
interpreter by ensuring that devices for interpretation are readily available in the room.
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Patients with MassHealth as their 
primary payer are more likely to be 
non-white and non-English speaking, 
making them an important population 
to seek out disparities in care. 
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DEPARTMENT-SPECIFIC 
QUALITY MEASURES 

MassHealth and Joint Commission Perinatal Quality Measures
Mass General submits data to MassHealth, the Massachusetts Medicaid program, as well as the Joint 
Commission (TJC) on several maternity quality measures. Patients with MassHealth as their primary 
payer are more likely to be non-white and non-English speaking, making them an important population 
to seek out disparities in care. The Joint Commission measures represent a sample of all obstetrics 
patients, regardless of payer. We report on three years of data at a time to ensure an adequate sample 
size to detect a disparity. There are two quality measures with three or more years of data: Intrapartum 
Antibiotic Prophylaxis for Group B Streptococcus (MassHealth), and Cesarean Births (TJC). 

Group B Streptococcus
Group B strep (GBS) is a bacterium that can cause life-threatening infections in newborns.17,18 Perinatal 
GBS infection is preventable with the administration of intrapartum antibiotics to women at risk of 
transmitting the bacterium their newborns, largely as determined by results of screening cultures.19 
Studies have confirmed that Black infants have higher rates of early-onset GBS compared with 
white infants, and that Black women are more likely to carry GBS, a known risk factor for late-onset 
disease.20–27 Additionally, a 2002–2003 study in North Carolina found that Hispanic women receiving 
care at a hospital or health department clinic were less likely to receive prenatal screening for GBS.19 
Another study in Northern California found that Black women were less likely to be screened, seemingly 
related to practice variation in an era before screening was the standard of care for GBS prevention.24

This measure is reported to MassHealth only. Mass General data submitted to MassHealth from 
2009–2012 suggested a disparity in administration/documentation of appropriate intrapartum 
antibiotic prophylaxis for Group B streptococcus among eligible patients with limited English 
proficiency. Based on chart review analysis, the Department of Obstetrics and Gynecology found that the 
disparity was partially attributable to precipitous deliveries, defined as a labor that lasts no more than 
three hours from onset of regular contractions to delivery, as well as unscheduled Cesarean deliveries. 

Following review of the cases in which appropriate intrapartum antibiotic prophylaxis was not 
delivered, the Department of Obstetrics and Gynecology reviewed protocols and patient scenarios to 
encourage appropriate antibiotic use, particularly in cases in which patients arrive to the hospital in later 
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stages of labor or in need of unscheduled Cesarean deliveries. Mass General OB leadership continues 
to reinforce to providers the importance of encouraging women colonized with GBS to present early 
in labor. The disparity in appropriate antibiotic use by primary language is no longer apparent and that 
result has been sustained for four consecutive years. Efforts to monitor performance on this measure and 
achieve high reliability care for all women continue within the department.

Intrapartum Antibiotic Prophylaxis for GBS, Mass Health Population*

Years

Race Primary Language

White Other English Other

N % N % N % N %

January 2009–December 2011 40 98% 130 91% 87 99% 102 88%

January 2010–December 2012 56 98% 176 92% 108 97% 125 90%

January 2011–December 2013 71 94% 217 93% 145 95% 144 91%

January 2012–December 2014 77 92% 192 90% 143 92% 126 89%

January 2013–December 2015 105 92% 256 93% 205 94% 156 91%

January 2014–December 2016 72 99% 166 100% 133 99% 105 100%

*	 P < 0.05, difference in responses for patients reporting belonging to other race/primary language group compared to the Non-
Hispanic white and English-speaking respondent using Chi-Square test. Statistically significant scores are show in bold italics.
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NTSV Cesarean Deliveries
The Cesarean delivery rate in the U.S. has been steadily rising over the last two decades, reaching its 
highest rate of 32.9% in 2009.28 These deliveries are associated with increased maternal morbidity, longer 
recovery period, and future pregnancy complications. 

Approximately 60% of all Cesarean deliveries are first Cesarean deliveries. Nationally, fewer than 
one in 10 women with a prior Cesarean delivery will have a vaginal birth in a later pregnancy.29 For this 
reason, efforts to reduce the Cesarean delivery rate have focused on women who are at “low risk” to 
require a first Cesarean delivery, defined as nulliparous (first-time mothers) and term (greater or equal 
to 37 weeks) women carrying a singleton and vertex-presenting (head down) fetus, or NTSV. Since 2009, 
several national organizations have issued objectives to track Cesarean deliveries among women with 
NTSV pregnancies, including the U.S. Department of Health and Human services, the Joint Commission, 
and the American College of Obstetricians and Gynecologists.

Mass General has submitted data to the Joint Commission on NTSV Cesarean section rates since 
2013. We explored NTSV Cesarean delivery rates among white/non-white and English/non-English 
speaking patients. No evidence of a disparity was present for either group. 

NTSV Cesarean Deliveries

Maternity Measures

Race Primary Language

White Other English Other

N % N % N % N %

January 2013–December 2015 474 26.0% 237 20.0% 628 25.0% 90 19.0%

January 2014–December 2016 318 24.0% 158 19.0% 424 23.0% 41 27.0%

*	 P < 0.05, difference in responses for patients reporting belonging to other race/primary language group compared to the Non-
Hispanic white and English-speaking respondent using Chi-Square test. Statistically significant scores are show in bold italics.
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Public reporting of quality measures 
is an important intervention for 
reducing disparities.
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RACIAL AND ETHNIC 
DISPARITIES: STANDARD  
REPORTING MEASURES 
7.1 | Inpatient Clinical Quality Indicators

National Hospital Quality Measures
Mass General reports National Hospital Quality Measures (NHQMs) on stroke care, venous 
thromboembolism (VTE), endoscopy surveillance for colon polyps, and Influenza immunization rates 
to CMS and the Joint Commission as part of nationally mandated public quality reporting on clinical 
processes of care. The NHQMs are analyzed and reported by race (for white and Other), and primary 
language (for English and Other). We include three years of data to ensure a large enough sample size to 
detect disparities by race and language. 

Mass General has analyzed the NHQMs since the inception of this report, as they provide an 
opportunity to explore potential disparities in key clinical processes. However, many of the NHQMs 
reported below were discontinued by CMS and the Joint Commission in 2016 because performance has 
topped out at or near 100% nationwide. Evidence of disparities lessens as providers approach uniform 
high quality on publicly reported measures, which is why public reporting of quality measures is an 
important intervention for reducing disparities. 

Based on the most recent three-year sample of patients, we see some evidence of a disparity 
in clinical processes for stroke care, with non-English speaking patients less likely to receive 
anticoagulation therapy for atrial flutter. Yet, these results must be interpreted with caution. As providers 
move toward uniform high quality, a small number of failures can result in a statistically significant 
finding, particularly when coupled with small sample sizes for minority/non-English speaking patients. 
These statistically-significant results were driven by 3 failures on this measure. 

Case review suggests failures were the result of incorrect documentation rather than failure to 
provide the appropriate care. In fact, case review determined that none of the three patients had atrial 
fibrillation and therefore did not require anticoagulation. These cases failed because the physicians 
incorrectly indicated the patient had a history of afib, when they intended to indicate the patient was 
evaluated for afib. This was caused by confusing prompts in the electronic medical record, which were 
subsequently changed to be more clear. Unfortunately, these cases still counted as failures in the measure 
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even though it was a documentation issue not a care issue. CMS is very precise in their requirements for 
what qualifies as appropriate documentation; but there have been instances where although evidence of 
proper care is in the record, it is not documented in a way that meets CMS requirements.

We did not find any evidence of a disparity by race or language in care for venous thromboembolism 
(VTE). 

National Hospital Quality Measures, 2013–2015 (Retired Measures)

NHQMs

Race Primary Language

White Other English Other

 N % N  % N % N  %

Stroke

VTE Prophylaxis 1217 97% 352 97% 1393 997% 176 98%

Discharged on Antithrombotic Therapy 852 100% 247 100% 976 100% 123 100%

Anticoag Therapy for Atrial Flutter 155 96% 30 87% 171 95% 14 79%

Thrombolytic Therapy 44 82% 13 85% 48 81% 9 89%

Antithrombotic Therapy by  
End of Hospital Day 2 676 98% 199 98% 784 98% 91 98%

Discharged on Statin Medication 667 99% 197 99% 772 99% 92 99%

Stroke Education 576 84% 172 84% 669 83% 79 90%

Assessed for Rehabilitation 1159 98% 341 99% 1328 99% 172 99%

Stroke Composite 5346 97% 1551 97% 6141 97% 756 97%

Venous Thromboembolism (VTE) 

VTE Prophylaxis 1136 96% 256 97% 1273 96% 119 97%

ICU VTE Prophylaxis 211 99% 54 100% 246 99% 15 100%

Anticoag Overlap Therapy 754 98% 185 100% 846 99% 93 99%

VTE Discharge Instructions 459 95% 125 97% 534 96% 50 93%

Incidence of Potentially Preventable VTE1 332 3% 75 7% 358 97% 49 96%

VTE Composite 2892 97% 695 98% 3257 97% 330 97%
1	 Lower rate is better. 
*	 P < 0.05, difference in responses for patients reporting belonging to other race/primary language group compared to the  

Non-Hispanic white and English-speaking respondent using Chi-Square test. Statistically significant scores are show in bold italics.

We are also reporting on two new outpatient national measures on polyp surveillance. These 
new measures, which started in April 2014, measure appropriate follow-up intervals for colonoscopy 
in average and high risk patients. We found no evidence of a disparity by race or language, and Mass 
General’s performance exceeds the national average on both measures (National average for average risk 
patients: 81%, high risk patients: 87%).
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National Hospital Quality Measures, New Endoscopy Measures (April 2014–December 2016)

NHQMs

Race Primary Language

White Other English Other

 N % N  % N % N  %

Endoscopy/Polyp Surveillance*  

Appropriate Follow-up Interval for Normal 
Colonoscopy in Average Risk Patients

235 93% 58 94% 262 93% 31 94%

Colonoscopy Interval for patients with 
a History of Adenomatous Polyps— 
Avoidance of Inappropriate Use

266 95% 38 100% 286 95% 18 100%

*	 P < 0.05, difference in responses for patients reporting belonging to other race/primary language group compared to the Non-
Hispanic white and English-speaking respondent using Chi-Square test. Statistically significant scores are show in bold italics.

Influenza Vaccination
The literature suggests rates of Influenza vaccination among adults age 18 and older are significantly 
lower among Hispanics and non-Hispanic Blacks than among non-Hispanic whites.30 Hispanic patients 
whose preferred language is Spanish are significantly less likely to receive flu vaccinations compared 
with those who prefer to speak English.31,32 Possible explanations for these disparities include language 
barriers and poor communication between providers and patients, patient knowledge and attitudes 
toward flu vaccination, and health provider bias.33,34

In 2012, CMS and the Joint Commission added a new measure for Influenza vaccination, which 
tracks vaccination for all inpatients regardless of diagnosis (previous measures were limited to patients 
with pneumonia). We now have data for four consective Influenza seasons, and have not seen any 
evidence to date of a disparity by race or language. This finding is reassuring given the evidence of lower 
vaccination rates for these populations in the literature. 

Inpatient Influenza Vaccination Rates*

Time Period

Race/Ethnicity

White All Non-White (excludes unknown)

N % N %

October 2012–March 2013 426 99% 105 99%

October 2013–March 2014 444 95% 95 99%

October 2014–March 2015 432 96% 91 98%

October 2015–March 2016 399 95% 104 97%

October 2016–March 2017 413 99% 100 97%

*	 Comparison is statistically significant at P<0.05 using CHI Square Test. Statistically significant scores are show in bold italics.
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7.2 | Outpatient Clinical Quality Indicators 

Linking Patients to Primary Care Physicians
National literature suggests people with a usual source of care tend to have better health outcomes and 
experience fewer disparities.35 Being linked to a primary care physician (PCP) is especially important, as 
PCPs develop ongoing relationships with patients and provide integrated services in the context of the 
patients’ family and community.35 In one study, patients who identified the ED or a hospital outpatient 
clinic as their usual source of care were more likely to postpone care than those who identified a specific 
practice as their usual source of care. Racial and ethnic disparities disappeared when controlling for 
usual source of care.36 Finally, patients who have both a usual place of care and a usual care provider have 
consistently higher rates of having received preventative services than those who are linked to a usual 
place of care only or are not linked at all.37

Mass General has developed a method for determining whether individual patients are linked to 
a specific primary care physician (MD linked), are not linked to a specific physician but are linked to 
a specific practice (practice linked), or are not linked to a specific physician or practice (not linked). 
Overall, approximately 60% of Mass General primary care patients are linked to a specific physician, 
35% are linked to a practice, and 5% are not linked. When tracking of linkage began in 2005 there was 
variation by race and ethnicity. Comparison between cohorts shows that linkage to physicians has 
steadily increased in all groups. Minority cohorts are still more likely to be linked to a practice than to a 
specific primary care physician.

Percent of Mass General Patients Linked to a PCP, Practice, or Not Linked, 2015

	 Note: MGH primary care practices include health center sites (Charlestown, Chelsea, Everett, North End [added 2012], and Revere) 
and non-health center sites (Ambulatory Practice of the Future [added 2010], Back Bay, Beacon Hill, Bulfinch Medical Group, 
Downtown, Internal Medicine Associates, Mass General Medical Group, Primary Care Associates [added 2012], Primary Care Boston 
[added 2011], Revere Broadway, Senior Health, Women’s Health, and Waltham). Each year’s cohort includes all unique patients linked 
to that primary care practice over the prior 3 calendar years. 
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HEDIS Measures by Linkage Category
The outpatient clinical quality indicators show performance measures based on HEDIS (Healthcare 
Effectiveness Data and Information Set) standards for patients seen between 2013 and 2015. As in 
other sections of the report, results are based on comparison of racial and ethnic minority groups to the 
white reference group. For nearly all comparisons, adherence rates were higher for patients linked to a 
physician compared to patients linked to a practice. These findings indicate an opportunity to evaluate 
the practice-specific model to identify opportunities for performance improvement. While there are 
differences in adherence rates for each measure by race, patterns are not consistent across measures, 
and the results are not adjusted for clinical severity.

Racial and ethnic disparities were found at Mass General in three out of seven measures analyzed 
(breast, cervical, and colorectal cancer screening):

•• Breast and cervical cancer screening rates were lower for Asians in practice-linked arrangements, 
compared to whites. Hispanics and patients identifying as Other race had higher screening rates 
for these measures.

•• Asians (physician linked) and African Americans (practice linked) had lower screening rates for 
colorectal cancer, while Hispanics (physician linked) had higher screening rates.

•• No disparities were evident in diabetes care or coronary artery disease. In fact, patients identifying 
as Other race had higher screening rates for both measures of diabetes care, compared to whites. 
Diabetic patients identifying as African American also had higher rates of HbA1c screening 
compared to whites. Asian patients in physician linked arrangements had higher HbA1c screening 
rates compared to whites. Patients with coronary artery disease identifying as Other race had 
higher rates of LDL testing compared to whites (practice linked cohort). 

Disparities in cancer screening rates for Asians are reflected in the national literature. According 
to the 2013 National Health Interview Survey, overall screening rates were 72.4% for breast cancer, 
80.8% for cervical cancer, and 58.6% for colorectal cancer. The screening rates for breast, cervical, and 
colorectal cancer were lower for Asian Americans than for white Americans (50.3% vs. 52.1% for breast 
cancer, 70.6% vs. 82.8% for cervical cancer, and 53.2% vs. 60.5% for colorectal cancer).38 Research has 
shown that foreign birth and limited English proficiency may be associated with lower screening rates 
among Asian Americans.39–41 Additionally cultural beliefs (modesty, shame, and fatalism) and structural 
barriers to care (lack of insurance and distance to healthcare services) may negatively impact cancer 
screening rates among Asian American immigrants.38,41

Efforts to improve quality of care measures for all Mass General patients, including racial and ethnic 
minorities, include a population health program targeting chronic disease management and cancer 
prevention. This program specifically addresses gaps in care between patients with well-established 
ties to a primary care physician and those whose care is more sporadic and is only linked to a practice 
rather than a specific physician. Many of these “practice-linked” patients have socioeconomic and other 
barriers to accessing care that are being addressed through efforts that move care outside of the office 
visit. Moreover, these population health efforts are also working to coordinate with patient navigator 
programs that are focused on Mass General community health centers and target those individuals who 
have language or cultural barriers to care.
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HEDIS Quality Indicators Stratified by Physician or Practice-Linked Patients, 2013–2015

Service

Race/Ethnicity

White African  
American Hispanic Asian Other (excludes 

unknown)

N % N % N % N % N %

Preventative Screening

Breast cancer screening (women 42–74 years old)

Physician linked 31,589 85% 2,270 83% 1,999 87% 2,374 84% 1,208 88%

Practice linked 6,886 70% 659 72% 533 74% 560 67% 270 77%

Cervical cancer screening (women 21–64 years old, excluding those with total hysterectomy)

Physician linked 29,948 83% 2,420 84% 3,196 89% 2,985 82% 1,159 87%

Practice linked 17,709 72% 1,614 74% 2,417 77% 2,184 69% 842 77%

Colorectal cancer screening (individuals 52–75 years old)

Physician linked 42,239 78% 2,553 80% 1,851 83% 2,395 72% 1,350 78%

Practice linked 7,347 67% 735 64% 451 67%  436 66% 273 70%

Prostate cancer screening (men 52–69 years old)

Physician linked 15,183 65% 899 69% 706 59% 792 53% 512 56%

Practice linked 2,820 46% 310 38% 185 39% 152 40% 107 51%

Diabetes Care

Any LDL cholesterol test within the last year

Physician linked 8,343 86% 1,222 88% 881 87% 771 89% 740 88%

Practice linked 1,606 61% 425 66% 245 53% 187 59% 185 75%

Two HbA1c test within the last year

Physician linked 8,343 72% 1,222 74% 881 74%  771 76% 740 79%

Practice linked 1,606 45% 425 52% 245 47%  187 50% 185 61%

Coronary Artery Disease

Any LDL cholesterol test within the last year

Physician linked 6,855 83% 252 83% 181 89% 228 86% 207 84%

Practice linked 1,281 57% 126 60% 77 53% 61 56% 63 73%

	 P < 0.05, difference in screening adherence comparing selected race group to those in the white race category, controlling for patient 
age, practice location, & gender if applicable. Statistically significant differences in scores are shown in bold italics.

	 Note: Outpatient clinical quality indicators were supplied by the Primary Care Operations Improvement program. MGH primary care 
practices include health center sites (Charlestown, Chelsea, Everett, North End [added 2012], and Revere) and non-health center 
sites (Ambulatory Practice of the Future [added 2010], Back Bay, Beacon Hill, Bulfinch Medical Group, Downtown, Everett, Internal 
Medicine Associates, Mass General Medical Group, Primary Care Associates [added 2012], Primary Care Boston [added 2011], Revere 
Broadway, Senior Health, Women’s Health, and Waltham). Each year’s cohort includes all unique patients linked to that primary care 
practice over the prior 3 calendar years.” Non-Partners data are not completely captured. Data sources vary for each outcome, so 
one should focus on relative differences rather than absolute differences among measures and physician/practice linkages. White 
is the reference for racial and ethnic group comparison. The “Other” category includes all races other than white, Asian, Black, or 
Hispanic, including Native American, Pacific Islander, and Declined to Answer. The computer system also allows for a choice of Other. 
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7.3 | Patient Experiences of Care

Analysis of HCAHPS and C/G-CAHPS
Mass General has been collecting patient experience data through the inpatient HCAHPS survey 
since 2007 and the ambulatory C/G-CAHPS survey since 2008. Surveys are administered in English 
and Spanish. This report reflects responses from January 2014 through December 2016. Results are 
presented as the percentage of patients who provide the most positive response to a given question (i.e. 
top-box score), divided by the number of patients who provide any response to the question.

Inpatient (HCAHPS)
Results for inpatient HCAHPS scores are consistent with prior findings and suggest differences by race, 
ethnicity, and language in the following areas: 

•• Asian/Pacific Islander patients reported significantly less positive experiences than non-Hispanic 
whites for 5 of 11 measures. Conversely, for 1 measure (quiet at night), patients who identified 
themselves as Asian or Pacific Islander reported more positive experiences than non-Hispanic 
whites. 

•• Hispanics reported significantly more positive experiences with care than non-Hispanic whites 
for 8 of 11 measures. 

•• For the quiet at night measure, almost all racial and ethnic groups reported a more positive 
experience than the non-Hispanic white reference group. 

•• In 2014, new measures of Care Transitions were added to the HCAHPS survey to assess patient 
experience with the coordination of care during the discharge process, and we now have 3 
years of data to explore disparities in this important dimension of patient experience. These 
questions address patients’ understanding of their self-care role after leaving the hospital, 
medication management, and recognition of their preferences in the care plan. Hispanic, Asian/
Pacific Islander, and patients of Other race reported significantly more negative experiences on 
care transitions than non-Hispanic whites. It is notable that the response options for the Care 
Transitions questions differ from the other survey domains (Strongly Disagree, Disagree, Agree, 
Strongly Agree for Care Transitions, versus Never, Sometimes, Usually, Always for all other 
questions). This structural difference may be driving some of the lower scores. The national 
90th percentile for the Care Transitions composite measure is relatively low at 61%iv suggesting 
providers nationwide have some distance to go to achieve uniform high quality on these measures. 

•• Spanish-speaking respondents reported significantly more positive experiences compared to 
the English-speaking cohort for 10 of the 11 inpatient measures. For the most recently added 
measure (Care Transitions), Spanish-speaking respondents reported significantly more negative 
experiences than English-speaking respondents.

  iv	   Source: http://www.hcahpsonline.org, CMS, Baltimore, MD. October 2, 2017.
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Inpatient Patient Experience Responses, CY 2014–2016,*  
% of Responses in Most Positive Category a

HCAHPS (Inpatient)

Race/Ethnicity

Non-
Hispanic

White
Hispanic

Black/
African 

American

Asian/
Pacific 

Islander

Native
American Other d

Overall hospital rating 82% 88% 80% 72% 74% 74%

Recommend the hospital 91% 92% 89% 85% 78% 84%

Nurse communication 83% 86% 83% 78% 82% 82%

Doctor communication b 83% 87% 84% 83% 81% 80%

Quiet at night 47% 71% 65% 58% 52% 59%

Room cleanliness 73% 78% 71% 60% 71% 71%

Pain control b,c 73% 77% 75% 69% 69% 68%

Medication information b,c 66% 75% 72% 62% 65% 65%

Discharge information b,c 92% 93% 93% 91% 86% 88%

Staff responsiveness b,c 63% 73% 65% 62% 66% 61%

Care Transitions b,c 63% 58% 62% 53% 63% 56%

HCAHPS (Inpatient)
Primary Language

English Spanish

Overall hospital rating 82% 91%

Recommend the hospital 91% 93%

Nurse communication b 83% 90%

Doctor communication b 83% 90%

Quiet at night 48% 78%

Room Cleanliness 73% 80%

Pain control b,c 73% 82%

Medication information b,c 66% 79%

Discharge information b,c 92% 94%

Staff responsiveness b,c 63% 79%

Care Transitions b,c 62% 59%

*	 For Race/Ethnicity, scores for each group were compared to scores for non-Hispanic whites using T-tests (p ≤ 0.05).
	 For Primary Language, scores for English and Spanish speakers were compared using T-tests (p ≤ 0.05).
	 Patients not reporting any racial or language information are excluded from all subgroup comparisons. 
	 White is the reference for racial and ethnic group comparison, and English is the reference for primary language comparison.
	 Statistically significant scores are shown in bold italics.
a	 The scores were calculated as the sum of item numerators divided by the sum of item denominators in each racial/ethnic or primary 

language group.
b	 Composite of two or more measures. Composite scores calculated as the sum of item numerators divided by the sum of item 

denominators.
c	 Results reflect responses of those eligible for the questions based on screener questions. 
d	 For race, the “Other” category is a response option in the surveys and may include, but is not limited to, multi-racial respondents.

These results suggest a new disparity in patient perceptions about the quality of their transition 
from Mass General to the community, and therefore represent a new area of exploration and 
intervention. As a first step in this process, we wanted to understand the patterns of responses for each 
of the three questions comprising the composite measure. The question text and responses by race are 
included in the tables below. 
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Asian patients were the only racial/ethnic group to report statistically lower agreement with the first 
question about whether the staff took patient and family preferences into account at discharge. Asian, 
Hispanic and patients of “Other” races all reported statistically lower agreement on both questions about 
their understanding of their care plan. These findings suggest Mass General has an opportunity to better 
listen to our racially diverse patients, take their beliefs into account when developing care plans, and do 
more to ensure patients understand their discharge instructions and have a good sense of how to care for 
themselves when they leave the hospital. 

We will continue to explore this area and develop specific interventions for improvement. A first 
step in that process will be to explore the survey comments for any themes that could help us improve, 
and potentially doing some focus groups or interviews with patients to learn more about their experience 
with the discharge process and what Mass General can do to improve the process for all patients. 

Details of Questions Included in HCAHPS “Care Transitions” Composite

HCAHPS 
Question 
Number

Label Question Text Response Options

23 Patient/Family Preferences  
Taken into Account at Discharge

During this hospital stay, staff took my 
preferences and those of my family or 
caregiver into account in deciding what my 
health care needs would be when I left.

1) Strongly disagree
2) Disagree
3) Agree
4) Strongly Agree

24 Patient Had Good Understanding 
of Responsibilities for Managing 
Health at Discharge

When I left the hospital, I had a good 
understanding of the things I was 
responsible for in managing my health.

1) Strongly disagree
2) Disagree
3) Agree
4) Strongly Agree

25 Patient Understood Purpose 
for Taking Each Medication at 
Discharge

When I left the hospital, I clearly 
understood the purpose for taking 
each of my medications.

1) Strongly disagree
2) Disagree
3) Agree
4) Strongly Agree

Top-Box Scoresa for Individual Items in HCAHPS “Care Transitions,”  
Composite by Racial/Ethnic Group, CY 2014–2016*

HCAHPS Item

Race/Ethnicity

Non-
Hispanic

White
Hispanic

Black/
African-

American

Asian/
Pacific 

Islander

Native
American Other b

Patient/Family Preferences Taken 
into Account at Discharge

54%
(N=10,618)

51%
(N=706)

51%
(N=492)

38%
(N=351)

48%
(N=25)

51%
(N=412)

Patient Had Good Understanding 
of Responsibilities for Managing 
Health at Discharge

66%
(N=11,125)

61%
(N=765)

63%
(N=537)

57%
(N=387)

75%
(N=24)

60%
(N=454)

Patient Understood Purpose 
for Taking Each Medication at 
Discharge

70%
(N=8980)

65%
(N=680)

73%
(N=475)

62%
(N=349)

72%
(N=18)

60%
(N=376)

*	 For Race/Ethnicity, scores for each group were compared to scores for non-Hispanic whites using T-tests (p ≤ 0.05). 
Patients not reporting any racial information are excluded from all subgroup comparisons. 
Statistically significant scores are shown in bold italics.

a	 The scores were calculated as the sum of item numerators divided by the sum of item denominators in each racial/ethnic or primary 
language group.

b	 For race, the “Other” category is a response option in the CAHPS surveys and may include, but is not limited to multi-racial 
respondents. 
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Outpatient (C/G-CAHPS)
Results for ambulatory patient experience measures are consistent with prior findings. Although we have 
done work in this area to improve overall provider ratings and willingness to recommend, more work 
needs to be done. 

•• With regard to the overall provider rating measure, the results suggest a disparity (significantly 
lower rating) for all racial/ethnic groups compared to non-Hispanic whites, with the exception 
of the Native American cohort. This finding is consistent with past results at Mass General, with 
some improvement in top-box scores among Asian patients (from 71% to 74%) compared to the 
2015 Equity Report.

•• Respondents who identified as Asian/Pacific Islander or Other race reported significantly more 
negative experiences on the willingness to recommend measure. 

•• Spanish speaking patients reported significantly less positive overall provider ratings, but were 
significantly more likely to recommend their provider than non-Hispanic whites. 

Differences among certain racial and ethnic groups should be interpreted with caution. There may 
be cultural barriers or norms at play, as well as perceptions of bias and discrimination that impact how 
different groups perceive their care experiences, as well as the healthcare system more broadly.42,43

Overall, the survey results are consistent with research in the field that demonstrates variations 
in patient-reported experiences by characteristics such as race, ethnicity, and culture.44 However, 
it is important not to generalize or stereotype entire populations based on these findings, given the 
heterogeneity within these groups. Instead, ways to explore the root causes of these differences and 
strategies to address them, as appropriate, must be considered. To that end, we plan to conduct a 
qualitative review of the comments to help put these scores into context and potentially identify 
improvement strategies.

Ambulatory Patient Experience Responses, CY 2014-2016,*  
% of Responses in Most Positive Category a

C/G-CAHPS 
(Ambulatory)

Race/Ethnicity

Non- 
Hispanic 

White
Hispanic

Black/
African-

American

Asian/
Pacific 

Islander

Native 
American Other b

Overall provider rating 85% 81% 82% 74% 83% 77%

Willingness to recommend provider 90% 90% 89% 82% 90% 86%

C/G-CAHPS 
(Ambulatory)

Primary Language

English Spanish

Overall provider rating 84% 81%

Willingness to recommend provider 89% 92%

*	 For Race/Ethnicity, scores for each group were compared to scores for non-Hispanic whites using T-tests (p ≤ 0.05).
	 For Primary Language, scores for English and Spanish speakers were compared using T-tests (p ≤ 0.05).
	 Patients not reporting any racial or language information are excluded from all subgroup comparisons. 
	 White is the reference for racial and ethnic group comparison, and English is the reference for primary language comparison.
	 Statistically significant scores are shown in bold italics. 
a	 The scores were calculated as the sum of item numerators divided by the sum of item denominators in each racial/ethnic or primary 

language group.
b	 For race, the “Other” category is a response option in the surveys and may include, but is not limited to, multi-racial respondents. 
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Pediatric Patient Experience
Outpatient pediatric patient experience data by race and primary language were also examined (C/G-
CAHPS data, January 2014–December 2016). Ratings reflect responses provided by the child’s caregiver. 
Again, these results are consistent with past findings. 

•• Asian/Pacific Islander respondents reported significantly lower overall provider ratings and 
willingness to recommend provider ratings than whites.

•• Hispanic and Spanish-speaking respondents were significantly more likely to recommend their 
providers than non-Hispanic whites and English-speaking respondents.

•• These findings are consistent with past analyses of pediatric patient experience results and 
warrant further analysis to understand the opportunities for improvement. Pediatric surveys will 
be included in the comment analysis; this work is planned for 2018. 

Ambulatory patient experience was a key area for quality improvement in 2015 and 2016. Pediatric 
practices were encouraged to consider opportunities to address this disparity in their improvement 
plans. There is more work to be done, particularly with regard to understanding the lower patient 
experience ratings among Asian respondents. 

These results show fewer disparities than the overall HCAHPS and C/G-CAHPS results. This is 
consistent with a large national study that found that the care provided to children is generally perceived 
more positively than care provided to adults. Research is limited on disparities in pediatric C/G-CAHPS 
results.45

Pediatric Patient Experience Reports, CY 2014–2016,*  
% of Responses in Most Positive Category a

C/G-CAHPS 
(Ambulatory)

Race/Ethnicity

Non-Hispanic 
White Hispanic Black/

African American
Asian/

Pacific Islander

Overall provider rating 81% 82% 81% 74%

Willingness to recommend provider 89% 91% 91% 86%

C/G-CAHPS 
(Ambulatory)

Primary Language

English Spanish

Overall provider rating 79% 82%

Willingness to recommend provider 88% 93%

*	 For Race/Ethnicity, scores for each group were compared to scores for non-Hispanic whites using T-tests (p ≤ 0.05). 
For Primary Language, scores for English and Spanish speakers were compared using T-tests (p ≤ 0.05). 
Patients not reporting any racial or language information are excluded from all subgroup comparisons.  
Statistically significant scores are shown in bold italics.

a	 The scores were calculated as the sum of item numerators divided by the sum of item denominators in each racial/ethnic or primary 
language group.
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APPENDIX A: METHODS AND 
DATA COLLECTION
The data in this report are drawn from a wide variety of institutional sources (see Appendix C for a 
complete list of data sources). The time periods vary depending on the measure and availability of data 
being presented. In several cases, groups needed to be combined into white and Other and English-
speaking and Other groupings in order to meet minimum sample size requirements. For some measures, 
multiple years of data have been combined to ensure that sample sizes are adequate to draw meaningful 
conclusions. White and English-speaking groups are used as the reference group for statistical 
analyses throughout the report. Finally, the naming conventions for the data elements are based on the 
nomenclature of the data sources. This explains why in some cases “white” is used, while in other cases 
“Non-Hispanic white” is used.

Collection of Data on Race, Ethnicity, and Language at Mass General
In July 2014, Mass General transitioned from its existing registration and billing system to Epic as part of 
the Partners-wide eCare implementation. In doing so, Mass General changed its race and ethnicity data 
collection slightly. In the past, when patients presented for registration, registrars asked them to identify 
first their race and then their ethnicity using categories that were standard across the state; whether a 
patient identified as Hispanic/Latino was included in the question about race. During registration in 
Epic, registrars now ask patients to first identify their ethnicity, then race, and then answer the OMB 
standard question “Hispanic/Latino: Yes/No.” 

With the transition to Epic, the category lists for both ethnicity and race remain largely the same, 
using pre-existing lists as a model. Training surrounding the collection of this data remains the same as 
well. When a patient asks why Mass General requests this data, registration staff are trained to explain 
that we collect this information to better serve our diverse patient population. Because self-identification 
is the gold standard for collecting data on race and ethnicity,46 registrars are trained never to enter 
their perception of the patient’s race or ethnicity. If a patient does not wish to provide this information, 
registrars select the value of “Declined.” Patients rarely decline to answer these questions (1.2% decline 
rate for race, and 4.5% decline rate for ethnicity in CY 2015.v If a patient’s stated race or ethnicity is not an 
option available to registrars in the system, the patient is registered with a code of “Other,” and additional 
information is entered in the free text fields to communicate the person’s self-reported race or ethnicity.

Registrars continue to collect data on patients’ preferred languages with the question, “In what 
language do you prefer to discuss health-related concerns?” With the implementation of Epic, registrars 
now ask an additional question regarding language preferences: “In what language do you prefer to 
receive written materials?” 

Similarly, the data collection around patient disabilities slightly expanded with the implementation 
of Epic. In addition to pre-existing values (Blind/Visual Impairment, Cognitive, Deaf/Hard of Hearing, 
Physical/Congenital, Multiple, Declined, None, and Unavailable), Mass General registrars are now able 
to document Speech Impairments and Special Requests. A free-text comment box accompanies the 
value entered. As the ambulatory scheduling system and patient placement system (IDX and AllScripts, 
respectively) moved to Epic as well, this data continues to remain integrated across the front-end to 
allow for proactive accommodations for inpatients as well as outpatient practices.

 v	 July 2014 coincides with the date of Epic go-live at Mass General. The decline rates are based on any new Mass General 
MRNs created or any MRNs with edited race and ethnicity information from July-December 2014. Since Epic go-live, 
the decline rates have decreased and are leveling off close to the 2013 rates of 0.9% for race and 3.4% for ethnicity.
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All data collected at the patient’s initial Mass General registration, including data on race, ethnicity, 
language, and disability, are confirmed during subsequent registration updates. The accuracy of 
these data has increased markedly in the last decade as a result of standardizing the methodology for 
objectively assessing race.
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APPENDIX B: READMISSION 
MODEL METHODOLOGY AND 
DETAILED RESULTS
This section outlines the methods and data sources used to specify the readmission model described in 
Section 4 of this report. Additional sensitivity analyses are also described.

Data Sources and Sample
The model uses administrative (billing) data from Mass General databases, as well as clinical data 
from our eCare electronic medical record. In addition, we also used a vendor to impute SES scores from 
geocoded US Census data, at the block level. 

We included all adult discharges between January 1, 2013 and 6/30/2016. Pediatric cases were 
excluded, as well as international patients. We also excluded any cases with missing data on the 
covariates. The table below summarizes the excluded cases and resulting sample.

Dataset Construction N Excluded % Excluded  Total 

All Index Admissions Eligible for Readmission  
(1/1/13–6/30/16) — — 161,881

Exclusions Applied

Race is unknown/unavailable 4,106 2.5% 157,775

Language is unknown/unavailable 636 0.4% 157,139

Age < 18 8,749 5.4% 148,390

Pediatric and Pediatric Surgery Services 1,077 0.7% 147,313

Birth or Newborn Admit Type 15 0.0% 147,298

International 40 0.0% 147,258

Admit Type is unknown/unavailable 20 0.0% 147,238

Discharge Status is unknown/unavailable 6 0.0% 147,232

Missing Comorbidity Score 191 0.1% 147,041

Index Admissions for Modeling 147,041
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Readmission Definition
We used an internal, Partners Healthcare definition of readmission, which is closely aligned with the 
CMS approach. The readmission definition includes all payers, all-cause readmissions, and is not case-
mix adjusted. 

Every admission can be counted as both an index (first) admission and a readmission. A readmission 
is the first admission within a set number of days (typically 30) of an index admission discharge date. 
This admission is also eligible to be an index admission for a subsequent readmission. 

The Readmission rate is calculated as: # of Readmissions / # of Index Admissions. 

The following exclusions apply: 

•• Exclusions from index admissions and readmissions

–– Missing data/DRG 999 
Rationale: Data cleaning.

–– Rehabilitation and hospice admissions 
Rationale: Avoid counting transfers within the same hospital as readmissions,  
consistent with Medicare.

•• Exclusions from index admissions only

–– Discharge status of deceased, left against medical advice, transferred to another short term 
acute facility 
Rationale: Consistent with Medicare.

–– Discharged/transferred to a psychiatric hospital or psychiatric part unit of a hospital 
Rationale: This exclusion aims to avoid counting transfers within the same hospital as 
readmissions, clinically meaningful.

•• Exclusions from readmissions only 

–– Chemotherapy, radiation, dialysis, OB (birth/delivery) admissions 
Rationale: Generally assumed to be planned and consistent with other methodologies.

After applying this definition to our dataset, we found 18,394 patients (12.5%) were readmitted. 
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Covariate Definitions and Expected Signs
Our model included four distinct groups of covariates: Limited English proficiency, the principal 
independent variable, other demographic factors, socioeconomic factors, and clinical factors. The table 
below describes the definition, frequencies, and expected signs for each of the covariates in the model.

Variable Description Frequency Expected Sign

English Speaking 
(Principal IV)

English as primary language English Speaking: 92.4%
Non-English: 7.6%

Reference
-

Gender Male Reference Group Female: 51.8% 
Male: 48.2%

+
+

Race Categorical Variable for self-reported race

White Reference Group

White: 82.5%
Black: 6.02% 
Asian: 3.95%
Hispanic: 8.12%
Other: 0.81%

Reference
-
-
-
-

Age Continuous variable calculated as age at  
index admission

Mean: 58.1
Median: 60

-

Payer Categorical based on primary payer
Medicare Reference Group

Medicare (ref): 41.65%
Medicaid: 16.34%
Commercial: 30.47%
Other: 11.54%

Reference
-
+
+

SES Score Composite score representing the dimensions 
of 1) median household wealth, 2) median 
household income, percentage of adults 25 
years of age or older who had completed 
3) high school or 4) college, percentage of 
employed persons 16 years of age or older in  
5) white collar or 6) blue collar occupations 
were combined into a composite z score to 
capture socioeconomic status.

High School: 26%
College: 40%
White Collar: 27%
Blue Collar: 40%
Mean HH Income: $69,654 
Mean HH Wealth: $377,885 

+

Elixhauser 
Comorbidity Index

Elixhauser comorbidity index based on simple 
count of the comorbidities

Mean HCUP Score: -

Discharge Status Categorical variable describing where patient  
is discharged

Home without services is reference group

Home: 53.3%
SNF: 19.8%
Home Health: 26.2%
Other LTC: 0.6%

-

Index LOS Continuous variable of length of stay on  
index admission

Mean: 5.9
Median: 4

-

Prior Admits Number of inpatient admissions in the prior  
365 days (excludes administrative transfers)

0.7 -

Service Categorical variable based on Mass General 
service reporting

Medicine Reference Group

Medicine: 44.8 %
Surgery: 20.3%
Neurology: 9.1%
Neurosurgery: 4.74%
Psychiatry: 1.7%
Urology: 2.6%
OB/GYN: 10.8%
Other: 11.8%

Reference
+
+
+
+
-
+
+
+
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Crosstabs of Selected Covariates by Language and Race

MGH Patient Characteristics, by LEP Status

Variable English LEP

Female 51.2% 60.1%

White 87.2% 25.0%

Black 5.5% 8.4%

Asian 3.0% 14.3%

Hispanic 3.8% 49.2%

Other Race 0.5% 3.1%

SES Score (mean) 0.093 -1.13

Commercial Payer 31.6% 10.4%

Medicare 45.8% 34.1%

Medicaid 12.3% 42.1%

Other Insurance 10.4% 13.5%

Discharged Home or Self-Care 53.2% 55.5%

Discharged Home Health Care 26.1% 27.8%

Discharged SNF or Hospital 20.1% 16.3%

Discharged Other 0.6% 0.4%

MGH Patient Characteristics, by Race

Variable White Black Asian Hispanic Other

Female 45.5% 56.1% 51.6% 52.5% 26.2%

LEP 1.6% 6.9% 27.8% 52.5% 19.1%

SES Score (mean) 0.258 -0.653 0.107 -1.18 -0.727

Commercial Payer 30.2% 30.9% 36.5% 23.5% 33.3%

Medicare 53.8% 35.6% 38.3% 28.2% 35.7%

Medicaid 5.2% 19.4% 9.8% 25.4% 9.5%

Other Insurance 10.7% 14.1% 15.5% 22.9% 21.4%

Discharged Home or Self-Care 46.1% 47.6% 53.1% 58.8% 57.1%

Discharged Home Health Care 30.7% 26.6% 28.5% 24.9% 28.6%

Discharged SNF or Hospital 23.1% 24.7% 18.4% 16.0% 14.3%

Discharged Other 0.2% 1.1% 0.0% 0.3% 0.0%
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Detailed Results of Stepwise Regression
The initial model included only LEP as a single independent variable; LEP was not associated with 
higher or lower odds of readmission. 

Model 1 Results

Covariate Odds Ratio Significance (p-value) Direction

Limited English Proficiency .967 0.2647

Next, we controlled for the demographic characteristics of gender, race, and age. LEP remained 
insignificant; yet, the sign of the odds ratio changed, suggesting that after controlling for gender, race, and 
age, LEP status is no longer protective. Again, this aligns with bivariate analysis that suggested the opportunity 
for improving readmission rates in the LEP population were within the older, male subset of patients. 

Female gender was protective, with the odds of female patients being readmitted about 20% lower 
than for men (p<.001). Not surprisingly, age was detrimental, with the odds of readmission increasing by 
about 1% for each additional year of age (p<.001). Race was significant in the overall model, and further 
breakdown by racial group revealed that the odds of readmission were about 13% higher for Black patients 
compared to otherwise similar white patients (p<.001). These results also suggest patients of “Other” 
races were less likely to be readmitted. The odds of readmission for patients of “Other” races were about 
32% lower than for otherwise similar white patients. These results do not suggest a significant difference 
in readmission rates for Asian or Hispanic patients, compared to otherwise similar whites. 

Model 2 Results

Covariate Odds Ratio Significance (p-value) Direction

Limited English Proficiency 1.057 .118

Female .802 <.001 +

Age 1.011 <.001 -

Asian & Pacific Islander (vs. white) 0.866 .239

Black (vs. white) 1.128 <.001 -

Hispanic (vs. white) .952 .245

Other (vs. white) .676 .001 +

The third stage of the model introduced socioeconomic variables, in the form of an SES score derived 
from US Census data, and the patient’s primary payer. After controlling for socioeconomic factors, LEP 
remained insignificant in the model. However, the effects for gender, age and race remained significant. 
SES and payer were also significant, suggesting that socioeconomic and demographic factors have a 
greater influence on readmission rates than patient language. 

Like other analyses that have focused on the importance of socioeconomic status in readmission, 
we found that higher SES is protective, with the odds of readmission decreasing by about 3% for each 
concomitant increase in the SES score. The results for primary payer also support the importance 
of economic factors. The odds of readmission for Medicaid patients were about 6% higher than for 
otherwise similar Medicare patients. The odds of readmission for Commercial patients were about 25% 
lower than for otherwise similar Medicare patients. 
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Model 3 Results

Covariate Odds Ratio Significance (p-value) Direction

Limited English Proficiency .991 .797 +

Female .800 <.001 +

Age 1.008 <.001 -

Asian & Pacific Islander (vs. white) .889 .786 +

Black (vs. white) 1.042 <.001 -

Hispanic (vs. white) .867 .718 +

Other (vs. white) .652 .001 +

Commercial Payer (vs. Medicare) .746 .001 +

Medicaid (vs. Medicare) 1.056 .001 -

Other Payer (vs. Medicare) .720 .001 +

Socioeconomic Status Score .969 .001 +

The final stage of the model incorporated a number of clinical factors, including the number of 
times a patient was admitted in the prior year, the Elixhauser Comorbidity Index, length of stay on 
index admission, service on index admission, and discharge location on index. LEP status remained 
insignificant in this model; however, the sign once again changed to detrimental. 

A somewhat surprising finding was that age and race were no longer significant in the model after 
controlling for clinical and socioeconomic factors. Only “Other” race remained significant and protective. 
These results suggest female gender remains protective, with the odds of readmission for female patients 
about 9% lower than for otherwise similar male patients.

Another surprising finding was that the effect of socioeconomic status disappeared after controlling for 
clinical factors. However, Medicaid as primary payer remained significant and detrimental, with the odds of 
readmission about 6% higher for Medicaid patients, compared to otherwise similar Medicare patients. 

This model suggests that clinical characteristics are the most important factors in predicting 
readmission, and that patients with higher acuity are at greater risk for readmission. Although this is not 
a surprising finding, it is notable that the significance of the sociodemographic factors disappeared after 
controlling for these clinical variables. 

These results suggest that prior admissions to the hospital are one of the biggest predictors of 
readmission. The odds of readmission increased by roughly 20% for each hospital admission in the 
previous year. Likewise, patients with more comorbidities were at greater risk for readmission. The odds 
of readmission increased by about 13% for each concomitant increase in Elixhauser Comorbidity Index. 

The findings also suggest that the odds of readmission are much higher for patients discharged home 
with services, compared to those who are discharged home without services. The odds of readmission for 
patients discharged home with services were about 42% higher compared to otherwise similar patients 
who went home without services. These results also suggest patients who were discharged to a skilled 
nursing home were less likely to be readmitted, with their odds of readmission about 17% lower than 
otherwise similar patients discharged home. 
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Model 4 Results

Covariate Odds Ratio Significance (p-value) Direction

Limited English Proficiency 1.031 .421

Female .905 .001 +

Age .998 .018 +

Asian & Pacific Islander (vs. white) 1.025 .044 -

Black (vs. white) .965 .441

Hispanic (vs. white) .938 .957

Other (vs. white) .780 .049 +

Commercial Payer (vs. Medicare) .964 .271

Medicaid (vs. Medicare) 1.066 .001 -

Other Payer (vs. Medicare) .904 .001 +

Socioeconomic Status Score .992 .154

Number Admission Prior 365 Days 1.227 .001 +

Elixhauser Comorbidity Index 1.128 .001 -

Neurology Service (vs. Medicine) .757 .051 +

OB/GYN Service (vs. Medicine) .343 .001 +

Other Services (vs. Medicine) .887 .001 +

Psychiatry (vs. Medicine) .619 .072

Surgery Service (vs. Medicine) .723 .179

Urology Service (vs. Medicine) .785 .025 +

Home Health Care (vs. Home) 1.421 .001 -

Skilled Nursing Facility or Hospital (vs. Home) .829 .004 +

Other Discharge Location (vs. Home) 1.161 .001 -

Sensitivity Analyses: MGH Model
We ran several additional models to test the robustness of these results, including:

•• Hierarchical regression model by service: The aim of this model was to determine if the results 
changed by allowing the intercept to vary by service. We thought this might be important because 
there could be differences in the services themselves that account for some of the differences in 
readmission rates. For example, the processes of care, communication and discharge processes are 
likely very different between different services. The analysis revealed the same pattern of results, 
with LEP being insignificant. Furthermore, the addition of the hierarchical modeling did not add 
much to the overall explanatory value of the model. Therefore, we opted for the simpler logistic 
model for this report.

•• Limited model to more recent time period: The model presented in Section 4 includes data from 
January, 2013 to June, 2016. We wanted to make sure there were no differences using a more recent 
subset of the data. We specified the same model using data from 2013 to 2014, and then from 2015 
2016 and found the same patterns in terms of variable significance. This suggests there are not 
recent changes in readmission trends that differ from the overall findings presented in this report. 

•• Interactions between Payer and SES: Medicaid as primary payer and socioeconomic status are 
correlated, so we specified a model with only SES (no payer) and another model without payer (no 
SES). SES was significant in the model without payer, but significance thresholds and signs for 
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all other covariates were similar to the original model. When controlling for payer but not SES, 
Medicaid and Other payer were significant (Medicaid detrimental and Other protective); no other 
differences in signs or significance were present for other covariates. We decided to control for 
both SES and payer, given the additional explanatory power of SES. 

•• Surgery service as reference group: We specified a separate model with the surgical service as the 
reference group, to obtain a point estimate for the Medicine service. The odds of readmission for 
patients admitted to the Medicine service (on index) were about 21% higher than for otherwise 
similar patients admitted to the Surgical service (OR: 1.213, p<.001).

•• Finally, we specified a model using the weighted version of the comorbidity score (Van Walraven 
Score) versus the Elixhauser score, which is a simple count of comorbidities. This did not add any 
explanatory value to the overall model, and did not affect the patterns of significance or direction. 

Sensitivity Analyses: Stratified Model Results by LEP Status and Race
The findings in the initial regression model led us to further explore the predictors of readmission within 
the LEP and minority populations. What if there are differences between LEP and English speaking 
patients that cannot be directly measured? Would the same factors that predict readmission in the 
overall MGH population hold true for LEP patients? What about for minorities? Are there different 
predictors of their likelihood of readmission that could help us understand how to reduce their risk of 
readmission? We specified two additional models to address these questions, one stratified by LEP/
English speaking and one stratified by minority/white race. 

The analysis by LEP status suggested a similar pattern of characteristics influences readmission 
within the LEP population, compared to the MGH population as a whole. 

•• The findings for race/ethnicity are reassuring. Race was not a significant predictor of readmission 
within the LEP population. This suggests the earlier bivariate findings, which suggested Asian 
LEP patients had higher readmission rates, can be explained by other clinical and economic 
factors. No disparities were present by race within the English speaking cohort. 

•• Clinical factors are the main drivers of readmission for both English and non-English speakers: 
prior admissions, comorbidities, and being discharged home with services were the most 
important predictors of readmission for both groups. 

•• Female patients had lower odds of readmission in both cohorts.

•• Medicaid as primary payer, socioeconomic status and age were not significant predictors of 
readmission in the LEP population. 

•• Discharge to skilled nursing facility was protective for English speaking patients, but not a 
significant factor for LEP patients. 
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Stratified Model Results: LEP vs. English Speaking Patients

Covariate Odds Ratio (LEP) Odds Ratio (English)

Female .838** .909***

Age 1.001 .997**

Asian & Pacific Islander (vs. white) .954 1.039

Black (vs. white) 1.039 .952

Hispanic (vs. white) .956 .942

Other (vs. white) .643** .825

Commercial Payer (vs. Medicare) .894 .961

Medicaid (vs. Medicare) 1.083 1.069***

Other Payer (vs. Medicare) 1.034 .888***

Socioeconomic Status Score 1.020 .989**

Number Admission Prior 365 Days 1.182*** 1.229***

Elixhauser Comorbidity Index 1.145*** 1.126***

Neurology Service (vs. Medicine) .885 .746

OB/GYN Service (vs. Medicine) .230*** .364***

Other Service (vs. Medicine) 1.349 .847**

Psychiatry Service (vs. Medicine) .800 .600**

Surgery (vs. Medicine) .759 .721

Urology Service (vs. Medicine) 1.032 .775***

Home Health Care (vs. Home) 1.474** 1.439***

Skilled Nursing Facility or Hospital (vs. Home) .669 .851**

Other Discharge Location (vs. Home) 1.075 1.260***

**	Statistical significance with p<.05; *** statistical significance with P<.01.

Likewise, the findings for the race-stratified model were likewise reassuring. 

•• These results suggest LEP is not a significant predictor of readmission for whites or minorities. 

•• The odds of readmission are lower for both white and minority women. 

•• Clinical factors are the principal drivers of readmission for both white and non-white patients: 
prior admissions, multiple comorbidities, and being discharged with home health services were 
significant predictors of readmission in both groups. 

•• Interestingly, Medicaid status and SES were significant predictors of readmission for white 
patients, but not for minorities. 

•• Discharge to skilled nursing and other discharge locations were significant for whites but not 
non-whites.
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Stratified Model Results: Non-white vs. White Patients

Covariate Odds Ratio (Non-white) Odds Ratio (White)

LEP 1.022 1.055

Female .868** .911***

Age .999 .999

Commercial Payer (vs. Medicare) .967 .963

Medicaid (vs. Medicare) 1.012 1.089***

Other Payer (vs. Medicare) .888 .901**

Socioeconomic Status Score 1.012 .988**

Number Admission Prior 365 Days 1.242*** 1.224***

Elixhauser Comorbidity Index 1.108*** 1.130***

Neurology Service (vs. Medicine) .748 .759

OB/GYN Service (vs. Medicine) .287*** .376**

Other Service (vs. Medicine) .926 .875

Psychiatry Service (vs. Medicine) .558 .639

Surgery (vs. Medicine) .694 .728

Urology Service (vs. Medicine) .766 .791

Home Health Care (vs. Home) 1.545** 1.425***

Skilled Nursing Facility or Hospital (vs. Home) .815 .851**

Other Discharge Location (vs. Home) 1.271 1.242**

**	Statistical significance with p<.05; *** statistical significance with P<.01.
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APPENDIX C: DATA SOURCES 
AND DATES PRESENTED

Data/Measures Source of Data/Measures Dates Presented

Catchment Area Demographics American Community Survey Data 
(US Census database), Patcom/EPIC 
(registration/scheduling), EPSI (MGH billing), 
EDIS (ED data)

CY 2014

Patient Population by Setting Patcom/EPIC, EPSI, EDIS, EPIC CY 2016 

Patient Distribution among Inpatient Services Patcom/EPIC, EPSI, EDIS, EPIC CY 2016 

National Hospital Quality Measures Chart Reviews; D4Q, Quality Net, UHC CY 2013–2016 

Influenza Vaccination Chart Reviews; D4Q, Quality Net, UHC 2012Q4–2013Q1 
2013Q4–2014Q1 
2014Q4–2015Q1 
2015Q4–2016Q1 
2016Q4–2017Q1

Patient Linkage PCOI Program Measures Primary Care Operations Improvement 
Program (PCOI)

CY 2010–2016

HEDIS Quality Measures PCOI CY 2013 – 2015

Patient Experience: H-CAHPS & CG-CAHPS QDM (external system with patient 
satisfaction data)

CY 2014–2016

Caring for Patients with  
Limited English Proficiency

MGH Interpreter Services FY2016

Obstetrics/Gynecology Measures Chart Reviews, D4Q, UHC, (Data submitted 
to MassHealth)

CY 2013–2016

Pediatric H-CAHPS & CG-CAHPS QDM CY 2014–2016
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