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Preface 
The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based 

Practice Centers (EPCs), sponsors the development of evidence reports and technology 
assessments to assist public- and private-sector organizations in their efforts to improve the 
quality of health care in the United States. The reports and assessments provide organizations 
with comprehensive, science-based information on common, costly medical conditions, and new 
health care technologies and strategies. The EPCs systematically review the relevant scientific 
literature on topics assigned to them by AHRQ and conduct additional analyses when 
appropriate prior to developing their reports and assessments. 

In 2004, AHRQ launched a collection of evidence reports, Closing the Quality Gap: A 
Critical Analysis of Quality Improvement Strategies, to bring data to bear on quality 
improvement opportunities. These reports summarized the evidence on quality improvement 
strategies related to chronic conditions, practice areas, and cross-cutting priorities.  

This evidence report is part of a new series, Closing the Quality Gap: Revisiting the State of 
the Science. This series broadens the scope of settings, interventions, and clinical conditions, 
while continuing the focus on improving the quality of health care through critical assessment of 
relevant evidence. Targeting multiple audiences and uses, this series assembles evidence about 
strategies aimed at closing the “quality gap,” the difference between what is expected to work 
well for patients based on known evidence and what actually happens in day-to-day clinical 
practice across populations of patients. All readers of these reports may expect a deeper 
understanding of the nature and extent of selected high-priority quality gaps, as well as the 
systemic changes and scientific advances necessary to close them.  

AHRQ expects that the EPC evidence reports will inform consumers, health plans, other 
purchasers, providers, and policymakers, as well as the health care system as a whole, by 
providing important information to help improve health care quality.  

We welcome comments on this evidence report or the series as a whole. Comments may be 
sent by mail to Shilpa Amin, M.D., M.Bsc., FAAFP, at: Agency for Healthcare Research and 
Quality, 540 Gaither Road, Rockville, MD 20850, or by email to epc@ahrq.hhs.gov. 
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Center for Outcomes and Evidence Center for Outcomes and Evidence 
Agency for Healthcare Research and Quality Agency for Healthcare Research and Quality 
 
Kathryn McDonald, M.M. Shilpa Amin, M.D., M.Bsc., FAAFP 
Lead EPC Investigator and Associate Editor, Task Order Officer 
Closing the Quality Gap Series Center for Outcomes and Evidence 
Stanford University Agency for Healthcare Research and Quality 
 
Cecilia Rivera-Casale, Ph.D. 
Senior Advisor for Minority Health 
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Agency for Healthcare Research and Quality
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Quality Improvement Interventions To Address Health 
Disparities 
Closing the Quality Gap: Revisiting the State of the Science 

Structured Abstract 
Objective. This review evaluates the effectiveness of quality improvement (QI) strategies in 
reducing disparities in health and health care. 
 
Data Sources. We identified papers published in English between 1983 and 2011 from the 
MEDLINE® database, the Cumulative Index of Nursing and Allied Health Literature (CINAHL), 
Web of Science Social Science Index, and PsycINFO. 
 
Review Methods. All abstracts and full-text articles were dually reviewed. Studies were eligible 
if they reported data on effectiveness of QI interventions on processes or health outcomes in the 
United States such that the impact on a health disparity could be measured. The review focused 
on the following clinical conditions: breast cancer, colorectal cancer, diabetes, heart failure, 
hypertension, coronary artery disease, asthma, major depressive disorder, cystic fibrosis, 
pneumonia, pregnancy, and end-stage renal disease. It assessed health disparities associated with 
race or ethnicity, socioeconomic status, insurance status, sexual orientation, health 
literacy/numeracy, and language barrier. We evaluated the risk of bias of individual studies and 
the overall strength of the body of evidence based on risk of bias, consistency, directness, and 
precision. 
 
Results. Nineteen papers, representing 14 primary research studies, met criteria for inclusion. All 
but one of the studies incorporated multiple components into their QI approach. Patient 
education was part of most interventions (12 of 14), although the specific approach differed 
substantially across the studies. Ten of the studies incorporated self-management; this would 
include, for example, teaching individuals with diabetes to check their blood sugar regularly. 
Most (8 of 14) included some sort of provider education, which may have focused on the clinical 
issue or on raising awareness about disparities affecting the target population. Studies evaluated 
the effect of these strategies on disparities in the prevention or treatment of breast or colorectal 
cancer, cardiovascular disease, depression, or diabetes. Overall, QI interventions were not shown 
to reduce disparities. Most studies have focused on racial or ethnic disparities, with some 
targeted interventions demonstrating greater effect in racial minorities—specifically, supporting 
individuals in tracking their blood pressure at home to reduce blood pressure and collaborative 
care to improve depression care. In one study, the effect of a language-concordant breast cancer 
screening intervention was helpful in promoting mammography in Spanish-speaking women. For 
some depression care outcomes, the collaborative care model was more effective in less-
educated individuals than in those with more education and in women than in men. 
 
Conclusions. The literature on QI interventions generally and their ability to improve health and 
health care is large. Whether those interventions are effective at reducing disparities remains 
unclear. This report should not be construed to assess the general effectiveness of QI in the 
health care setting; rather, QI has not been shown specifically to reduce known disparities in 
health care or health outcomes. In a few instances, some increased effect is seen in 
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disadvantaged populations; these studies should be replicated and the interventions studied 
further as having potential to address disparities. 
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Executive Summary 
Background 

Health care disparities are the differences or gaps in care experienced by one population 
compared with another.1 Disparities have been noted in health outcomes, including clinical 
outcomes such as mortality, process measures in the health care system, and disease prevalence. 
By definition, a disparity in health care quality or health outcomes is not due to differences in the 
health care needs or preferences of the patient but to other factors.2 Such differences in health 
outcomes and their determinants are associated with certain social conditions and demographic 
attributes.3,4 

Disparities that occur between identified populations are described by attributes such as race, 
ethnicity, language, sex, insurance status, socioeconomic status, and health literacy. These 
attributes and the disparities that may be associated with them are not mutually exclusive, and 
populations with disproportionately poor health outcomes often share multiple indicators of 
disparity. Despite what is known about disparities, it is not clear what strategies have the 
potential to improve the quality of care effectively and to reduce inequities for segments of the 
population.2 

Quality improvement (QI) is a multidisciplinary, systems-focused, data-driven method of 
understanding and improving the efficiency, effectiveness, and reliability of health processes and 
outcomes of care. The QI process is designed to raise the standards of the delivery of preventive, 
diagnostic, therapeutic, and rehabilitative measures to maintain, restore, or improve the health 
outcomes of individuals and populations. Given the potential for QI strategies to improve the 
quality of care across the population, interest has developed in whether they might be used to 
reduce specific disparities, potentially by having an amplified effect among disadvantaged 
groups.5 

For this report, we defined a QI intervention as a change process in health care systems, 
services, or suppliers for the purpose of increasing the likelihood of optimal clinical quality of 
care, measured by positive health outcomes for individuals and populations. An intervention 
could also be described as a strategy aimed at reducing the quality gap (the difference between 
health care processes or outcomes observed in practice and those potentially obtainable based on 
current evidence-based knowledge) for a group of patients representative of those encountered in 
routine practice.5  

Objective 
This review evaluates the effectiveness of QI interventions in reducing disparities in health 

and health care. 

Key Questions 
Key Question 1. What evidence is available about the effectiveness of 
quality improvement strategies to reduce differences in health outcomes 
associated with selected disparities in patients with key conditions? 
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Key Question 2. What evidence is available about the harms related to 
quality improvement strategies to reduce differences in health outcomes 
associated with selected disparities in patients with key conditions?  

Analytic Framework 
We developed the analytic framework (shown in Figure 1 of the full report) based on clinical 

expertise and refined it with input from a Technical Expert Panel (TEP). The analytic framework 
outlines the review of the available evidence on the effectiveness of QI strategies in the reduction 
of disparities in health outcomes and other measures of health care delivery for selected 
conditions and groups. 

We explicitly defined eligibility criteria using a PICOTS (population, intervention, 
comparator, outcome, timing, and setting) structure. Broadly, we sought studies that described a 
QI intervention and measured potential changes in the inequity of care between patient groups 
with prespecified clinical conditions. 

To measure potential changes in disparity between patient groups, studies had to include a 
target and referent population (e.g., for income disparity studies, they should include data for 
low- and high-income groups). We included studies that reported outcomes in terms of health 
care processes, individual health outcomes, and/or adverse outcomes or harms resulting from a 
QI intervention. 

Methods 

Input From Stakeholders 
With input from our TEP, we drafted initial Key Questions (KQs), which were reviewed by 

the Agency for Healthcare Research and Quality. Our TEP also provided input during the project 
on issues such as setting, inclusion/exclusion criteria, and refining the analytic framework. 

Literature Search 
We searched the following databases: MEDLINE® (PubMed® interface), the Cumulative 

Index of Nursing and Allied Health Literature (CINAHL), Web of Science Social Science Index, 
and PsycINFO (CSA Illumina interface). The search strategies for each of these databases 
included terms related to QI, disparity, and prespecified clinical conditions.6,7 

Each search strategy used a combination of subject headings (i.e., controlled vocabulary) and 
keywords. (See Appendix A of the full report.) We carried out hand searches of the reference 
lists of recent systematic reviews related to QI studies and the reference lists of included papers. 

Paper Selection Process 
We included studies that captured health outcome measures and/or process measures to 

answer KQ 1. For KQ 2, we sought studies that reported harms (e.g., negative unintended 
consequences, misallocation of effort, decreased patient satisfaction) of the QI intervention to 
individual participants. Table A summarizes the inclusion/exclusion criteria. 



 

ES-3 

Table A. Inclusion and exclusion criteria  
Category Criteria 

Population Individuals receiving health care in the United States for a prespecified clinical condition:  
  

• Asthma 
• Cancer: 

o Colorectal cancer (including screening) 
o Breast cancer (including screening) 

• Cardiovascular disease 
o Congestive heart failure 
o Coronary artery disease (including ischemic heart disease, myocardial 

infarction, and acute coronary syndrome) 
o Hypertension  

• Cystic fibrosis  
• Depression (major depressive disorder only)  
• Diabetes  
• End-stage renal disease 
• Pneumonia (including pneumococcal vaccination) 
• Pregnancy  

 
Studies had to include data on characteristics known to be associated with health disparities: race 
or ethnicity, socioeconomic status, insurance status, sex, sexual orientation, health 
literacy/numeracy, and/or language barrier. 

Intervention QI strategy: (1) a formal broad organizational model or (2) a change process in health care 
systems, services, or suppliers for the purpose of increasing the likelihood of optimal clinical quality 
of care. 

Comparator Usual care or use of an alternate strategy.  

Outcome(s) Outcome measures of interest: health outcomes (e.g., morbidity and mortality, indirect health 
outcomes such as blood pressure and HbA1c); process measures (e.g., proportion of patients 
treated according to clinical guidelines); changes in disparity; and harms (i.e., any negative impact 
of the intervention on the individual patients or the health care system). 

Time period 1983–present  

Setting Studies were based out of a hospital, provider office, and/or health care clinic. 

Other criteria  • Admissible designs: randomized controlled trials, including cluster randomized controlled 
trials; controlled trials, including quasi-randomized trials; controlled before-after studies; 
prospective and retrospective cohort studies; interrupted time series studies with comparison 
groups; and stepped-wedge design studies. 

• Original research studies with sufficient detail to enable use and adjustment of the data and 
results. 

• Inclusion of a target group and an internal or external referent group to measure changes in 
disparities. 

• A minimum sample size of 50 individuals per study and intervention group or subgroup. 
• Extractable data on relevant outcomes from text or tables. 
• English-language publications only. 

In the absence of published information (e.g., minimum effect size, standard error) to inform a power calculation, we derived the 
minimum sample size from expert opinion.  
Abbreviations: HbA1c = hemoglobin A1c; QI = quality improvement.  

As health care systems, disparities, and groups subject to disparities vary geographically, we 
limited eligible papers to studies of patients in the U.S. health care system. Consistent with this 
inclusion criterion, only papers published in English were included. Searches were limited to 
papers published in 1983 or later, as seminal work regarding QI strategies began to be published 
in the early 1980s. 
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All studies were required to include a comparison group that did not receive the QI 
intervention or that received a different intervention. In addition, they were required to provide 
data that could be used to measure a disparity before and after the intervention based on one of 
the population characteristics specified in the protocol (Table A). These data could have included 
reference to an external referent group, but if so, the data needed to have been collected within 4 
years of the enrollment of the target group and be from a source that was at the State or local 
level. We included randomized controlled trials (RCTs), including cluster randomized controlled 
trials; controlled trials, including quasi-randomized studies; controlled before-after studies; 
prospective and retrospective cohort studies; interrupted time series with comparison groups; and 
stepped-wedge designs. 

We considered both formal QI models and QI strategies for the review. We did not include 
papers describing topics or interventions covered by other reports in the Closing the Quality Gap 
series (e.g., studies that target public reporting, payment bundling, and medication adherence). 

We conducted screening in two phases: abstract and full-text screening. Two reviewers 
independently reviewed each abstract. All papers with inclusion or exclusion conflicts at the 
abstract review level or lacking adequate information to make a determination were promoted to 
full-text review. Two reviewers independently reviewed the full text of papers included at the 
abstract phase. Disagreements between reviewers at the full-text screening level were resolved 
by a senior investigator. 

Data Extraction 
Two reviewers independently extracted relevant data (e.g., setting, condition, patient 

population, QI strategy, outcomes, and disparity) from all included papers using a predefined 
evidence table shell. A senior investigator reviewed the evidence tables for accuracy and 
completeness. The research team met regularly during the data extraction period and discussed 
global issues related to the process. The final evidence table is presented in Appendix I of the full 
report. When possible to identify, analyses resulting from the same study were grouped together. 

Quality Assessment 
We assessed the quality of individual studies using specific tools for each type of study. For 

RCTs, we used the Cochrane Collaboration Risk of Bias tool,8 which evaluates domains that 
include sequence generation, allocation concealment, blinding, outcome data reporting, and 
reporting bias.  

For observational studies, we used the Newcastle-Ottawa scale9 to assess three broad 
perspectives: (1) the selection of the study groups, (2) the comparability of the groups, and 
(3) the ascertainment of either the exposure for case-control studies or the outcome of interest for 
cohort studies. 

We rated individual studies as good, fair, or poor quality. Several of the included papers 
reported data from a post hoc or secondary analysis of a previously completed RCT. Because the 
balance between groups achieved by randomization does not reliably extend to subgroups, we 
modified the risk of bias/quality assessment on a case-by-case basis, considering the methods of 
the individual paper and parent study methods when appropriate. 
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Data Synthesis 
Meta-analysis was not appropriate in this review due to the heterogeneity of the studies in 

population, clinical condition, disparity target, and outcome; therefore, all analysis is narrative 
and based on the evidence and summary tables. Studies are summarized in categories of clinical 
conditions, and where possible, by type of outcome studied (e.g., clinical or process). 

Results 

Literature Search Yield 
Searches identified 4,278 titles and abstracts for screening. From this broad screening, 791 

papers were identified as possibly related to our review and moved forward for full-text review. 
Nineteen papers met criteria; they represented 14 studies of cancer, cardiovascular disease, 
depression, and diabetes. All 14 studies included in the review addressed KQ 1, and none 
addressed KQ 2 (harms of interventions). 

Of the 14 studies represented in the 19 included papers, 11 were RCTs,10-21 including 2 
cluster RCTs.10,11,22-25 The remaining studies were cohort studies, including one prospective 
cohort study,26 one retrospective cohort study,27 and one cohort study with a historical control.28  

Included papers targeted or described disparities associated with differences in race or 
ethnicity (n = 14),10-12,16,17,19-21,23,24,26-29 socioeconomic status (n = 3),13,19,27 insurance status 
(n = 2),14,21 language (n = 2),15,21 health literacy (n = 1),18 and sex (n = 1).25  

Outcomes included health care processes and health outcomes. All but one of the studies 
incorporated multiple components into their QI approach. Patient education was a part of most 
interventions (12 of 14), although the specific approach differed substantially across the studies. 
Ten of the studies incorporated self-management—for example, teaching individuals with 
diabetes to check their blood sugar regularly. Most (8 of 14) included some sort of provider 
education, which may have focused on the clinical issue or on raising awareness about disparities 
affecting the target population. Nonetheless, given the degree to which the interventions all 
included multiple components that were implemented as a system, it is not possible to tease apart 
the effects or implications of individual aspects. 

We organize the results in two ways. First, the results are summarized by effect on particular 
disparities, which is the primary focus of the review; second, descriptions of the studies are 
organized by clinical condition as a reference for end users interested in implementing QI 
approaches in individual clinics or clinical specialties. 

Effects by Type of Disparity  
Eleven studies provided data on the effects of QI interventions on racial or ethnic disparities 

in health care (Table B). Among interventions to reduce racial or ethnic disparities, one disease 
management and patient education program27 was associated with a reduction in disparity 
between Black and White patients in HbA1c (hemoglobin A1c) testing when it was targeted in a 
geographic area with very high rates of diabetes. This study reported significant improvement 
among Black participants compared with no improvement among White participants, thus 
narrowing the gap. Other interventions did not demonstrate a significant reduction in disparity 
but demonstrated an amplified effect in the nonwhite populations. They included an additional 
patient education program for reduction in blood pressures16 and a complex collaborative care 
model aimed at providers of patients with depression.10,23,24,29 In the latter study, the intervention 
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was more effective in the short term among minorities than among Whites, although the 
interaction was no longer significant after 1 year and the intervention was not effective overall at 
5 and 9 years.  

Table B. Summary of effects on disparities in health outcomes associated with race or ethnicity  
Author, Year, 
Study Design, 

Clinical Condition(s) 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Arean et al., 200512 
RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Facilitated relay of 

clinical data to provider 
• Other (collaborative 

care model)  

• No disparity in depression severity existed by race or 
income at baseline. 

• The intervention was effective in all racial subgroups, 
with no interaction by race and no amplified effect in 
any group. 

• In subgroup analysis, the intervention was associated 
with greater use of psychotherapy but not 
pharmacotherapy within the Black population. 

Bao et al., 201119 
RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Provider reminder 

system  
• Other (collaborative 

care model)  

• At baseline within the usual-care group, 22% of 
minorities had adequate antidepressant use, 
compared with 39% of Whites. 

• The intervention had no effect on this disparity, and 
ethnic minorities did not receive greater benefit from 
intervention compared with Whites during any time 
period. 

Bosworth et al., 201116 
RCT 
Cardiovascular 
disease: hypertension 

• Patient education 
• Promotion of self-

management 

• The race by time by treatment group effect model 
suggested differential intervention effects on BP over 
time for Whites vs. nonwhites for both SBP (p = 0.08) 
and DBP (p = 0.01). 

• Compared with usual care, the combination of home 
BP monitoring and tailored behavioral intervention 
continued to be effective in nonwhite participants at 
24 months (p = 0.04). 

Coberley et al., 200727 
Retrospective cohort 
Diabetes 

• Patient education 
• Promotion of self-

management 
• Organizational change 

(disease management) 

• Initial racial disparity in HbA1c testing between the 
diabetes HDZ group (higher than expected 
prevalence of diabetes) and non-HDZ group was 
12%. 

• Disparity was not significantly reduced after 12 
months (p = 0.06). 

• Within the HDZ zone, testing increased by 15% 
among Black participants but not among White 
participants, resulting in a reduction in disparity in this 
subgroup analysis. 
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Table B. Summary of effects on disparities in health outcomes associated with race or ethnicity 
(continued) 

Author, Year 
Study Design 

Clinical Condition(s) 
QI Intervention 

Characteristic(s) Effect on Health Disparity 

Connett and Stamler, 
198417 
RCT 
Cardiovascular 
disease: coronary 
artery disease and 
hypertension 
 

• Patient education 
• Promotion of self-

management 

• At baseline, Black participants had higher rates of 
smoking than White participants (68.7% vs. 63%; p < 
.001). 

• Both racial groups experienced significant reductions 
in smoking, close to 50% in the intervention group 
and more than 35% in the usual-care group. 

• The baseline disparity persisted in the intervention 
group but was apparently reduced in the usual-care 
group. 

• A statistically significant but clinically insignificant 
disparity in DBP and SBP by race was present at 
baseline. 

• Blood pressures were reduced in both the intervention 
and control groups, with greater change observed in 
the intervention group. 

• The small disparity observed at baseline was further 
reduced at followup in the intervention group but not 
the control group. 

Lasser et al., 201121 
RCT 
Cancer: CRC 
screening 

• Patient education 
• Promotion of self-

management 
• Patient reminder 

system 

• No disparity in CRC screening rates existed at 
baseline by race or ethnicity. 

• The intervention was more effective in White and 
Black individuals relative to those of other or unknown 
race. 

Mahotiere et al., 200626 
Prospective cohort 
Diabetes 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Audit and feedback 
• Other (community 

intervention) 

• The disparity in biennial lipid profile testing at baseline 
was 19%. 

• The biennial lipid profile testing rate improved by 
26.2% in African-American fee-for-service Medicare 
beneficiaries with diabetes in the intervention areas 
following implementation of the QI program. 

• The disparity in performance of biennial lipid profile 
between African-American and White Medicare fee-
for-service beneficiaries was reduced to 9.2% 
following implementation of the QI program. 

• An analysis of the direct impact of the selected 
interventions on reducing the disparity in this 
uncontrolled database analysis was not feasible. 
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Table B. Summary of effects on disparities in health outcomes associated with race or ethnicity 
(continued) 

Author, Year 
Study Design 

Clinical Condition(s) 
QI Intervention 

Characteristic(s) Effect on Health Disparity 

Miranda et al., 2003;10 
Miranda et al., 2004;29 
Wells et al., 2007;23 
Wells et al., 200424  
Cluster RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Audit and feedback 
• Facilitated relay of 

clinical data to provider 
• Other (collaborative 

care model)  

• The intervention was associated with decreases in 
probable depressive disorder among minorities but 
not White patients at 12 months (Latino, p = 0.02; 
African-American, p = 0.01). 

• At 12 months, among intervention recipients, the 
baseline disparity had increased from 6.7% to 7.7% 
between Latino and White patients and decreased 
from 9.2% to 6.7% between African-American and 
White patients. 

• Although a statistically significant interaction was 
seen between intervention and ethnicity at 6 months 
when minorities were grouped and contrasted with 
White patients, no such interaction persisted at 12 
months. 

• The overall effect of the intervention on depression 
status was not significant at 5 and 9 years, but an 
interaction with race was seen in the overall model of 
effectiveness. The intervention was associated with 
improvements in the Mental Health Inventory among 
minorities (p = 0.008) but not among White patients (p 
= 0.59). 

• In subanalysis at 5 years, QI–Therapy but not QI–
Meds was effective within the minority population. 

Olomu et al., 201028 
Retrospective cohort 
(historic controls) 
Cardiovascular 
disease: coronary 
artery disease 
 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Other (guideline 

adherence) 

• The American College of Cardiology’s Acute 
Myocardial Infarction Guidelines Applied in Practice 
strategy was associated with increased inpatient use 
of beta-blockers among nonwhite patients. 

• Racial disparities in the use of cardiac catheterization 
and percutaneous coronary intervention appeared 
after implementation of the GAP QI strategy despite 
overall improvements in care. 

• The admission tool and inpatient aspirin were more 
often used post-GAP vs. pre-GAP in both White and 
nonwhite patients. 

Sequist et al., 201011 
Cluster RCT 
Diabetes 

• Provider education 
• Audit and feedback 

• Disparities between Black and White patients were 
present at baseline in HbA1c levels, BP control, and 
LDL level. 

• The intervention showed no effect overall in either 
racial group. 

• The intervention did not reduce the disparity. 

Siddiqui et al., 201120 
RCT 
Cancer: CRC 
screening 

• Patient education 
• Promotion of self-

management 
• Patient reminder 

system 

• No disparity in CRC screening rates existed at 
baseline by race or ethnicity. 

• No statistically significant difference in screening rates 
existed between Whites and African-Americans in the 
control group. 

• When intervention groups were combined, the 
screening rate was significantly higher in Whites than 
African-Americans. 

Abbreviations: BP = blood pressure; CRC = colorectal cancer; DBP = diastolic blood pressure; GAP = American College of 
Cardiology’s Acute Myocardial Infarction Guidelines Applied in Practice; HbA1c = hemoglobin A1c; HDZ = health disparity 
zone; LDL = low-density lipoprotein; QI = quality improvement; RCT = randomized controlled trial; SBP = systolic blood 
pressure. 
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Two studies examined a difference in outcomes associated with insurance status (Table C). 
In both studies, the intervention was equally successful at increasing cancer screening in publicly 
and privately insured participants. In the first study, a patient reminder system for breast cancer 
screening improved mammography rates in all women. In the second study, language-concordant 
assistance by a patient navigator who promoted self-management strategies, patient education, 
and reminders were associated with significantly increased colorectal cancer screening among 
both privately insured and publicly insured participants compared with usual care but was more 
effective in the privately insured group.  

Table C. Summary of effects on disparities in health outcomes associated with insurance status 
Author, Year, 
Study Design, 

Clinical Condition 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Barr et al., 200114 
RCT 
Cancer: breast cancer 
screening 

• Patient reminder 
system 

• No disparity in mammography screening rates was 
observed at baseline. 

• The intervention was successful in both groups. 
• Reminder interventions improved the likelihood of 

screening mammography in both commercially 
insured women (p = 0.001) and women covered by 
Medicare (p = 0.01), with no difference in 
improvement between groups. 

Lasser et al., 201121 
RCT 
Cancer: CRC screening 

• Patient education 
• Promotion of self-

management 
• Patient reminder 

system 

• No disparity in CRC screening rates was measured at 
baseline by race or ethnicity. 

• The intervention increased screening rates in both the 
private and public insurance groups compared with 
individuals in the usual-care group. 

• The intervention was associated with a better 
screening rate for the privately insured group than the 
publicly insured group.  

Abbreviations: CRC = colorectal cancer; QI = quality improvement; RCT = randomized controlled trial. 

Two studies examined the effects of QI strategies on disparities associated with language 
(Table D). Both of them studied language concordance, in which strategies are provided in the 
native or preferred language of the participant (e.g., in Spanish for native Spanish speakers). One 
study examined the degree to which a language-concordant patient education strategy was 
associated with increased cancer screening (breast and colorectal) among English- and Spanish-
speaking patients. For breast cancer screening, Spanish speakers were more likely to be up to 
date at baseline than English speakers (odds ratio [OR], 1.46; 95% confidence interval [CI]: 1.16 
to 1.84). The intervention was associated with increased rates of screening overall, with 
subgroup analysis indicating a greater effect in the Spanish-speaking group (OR, 1.85; 95% CI: 
1.38 to 2.47) than the English-speaking group (OR, 1.18; 95% CI: 0.82 to 1.71). However, the 
overall multivariate analysis failed to confirm these results, and providing the intervention in 
Spanish to Spanish speakers did not make it any more effective in this group. For colorectal 
screening, there was no difference in up-to-date status at baseline, the intervention was again 
effective overall, and there was no language-by-intervention effect.  

A second study included language-concordant assistance by a patient navigator promoting 
self-management strategies, and providing patient education and reminders to facilitate 
adherence to colorectal cancer screening for individuals speaking English as their primary 
language and individuals speaking a language other than English. The patient navigator 
intervention was associated with increased colorectal cancer screening among individuals whose 
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primary language was not English (28.9 percent vs. 18.9 percent; p = 0.04) but not among 
patients whose primary language was English (26.8 percent vs. 21.4 percent; p = 0.35).21 These 
studies combined may suggest that targeted language-concordant interventions could warrant 
further examination, with results suggesting a significantly different effect for non-English 
speakers and English speakers in one study, and a clinically but not statistically different effect in 
the other.  

Table D. Summary of effects on disparities in health outcomes associated with language barrier 
Author, Year, 
Study Design, 

Clinical Condition 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Beach et al., 200715 
RCT 
Cancer: CRC and 
breast cancer 
screening 
 

• Patient education 
• Promotion of self-

management 
• Patient reminder 

system 

• At baseline, Spanish speakers were more likely to be 
up to date on breast cancer screening. 

• The intervention was effective at increasing rates of 
breast cancer screening overall, with greater effect 
among Spanish speakers.  

• The difference between observed effects for breast 
cancer screening in the two language groups was not 
significant.  

• No disparity in CRC screening rate was observed at 
baseline. 

• The intervention was associated with increases in 
CRC screening in both groups, with neither group 
having a greater effect of the intervention. 

• Although there was no evidence that the intervention 
might reduce known disparities, the intervention was 
effective at increasing CRC screening for both 
groups. 

Lasser et al., 201121 
RCT 
Cancer: CRC 
screening 

• Patient education 
• Promotion of self-

management 
• Patient reminder 

system 

• No disparity in CRC was measured at baseline. 
• English-speaking participants had a similar incidence 

of CRC screening during 1 year of followup in the 
intervention group as compared with usual care. 

• Intervention was particularly beneficial for non-
English-language participants. 

Abbreviations: CRC = colorectal cancer; QI = quality improvement; RCT = randomized controlled trial. 

In one study focused on improving provider-patient communication in Department of 
Veterans Affairs clinics, colorectal cancer screening increased among individuals with limited 
health literacy (55.7 percent vs. 30 percent) but not among individuals with adequate health 
literacy (39 percent vs. 36 percent) in the 20-percent subsample that underwent literacy 
assessment (Table E). The intervention itself included a workshop and feedback sessions for 
providers and educational materials for patients that included a video. 
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Table E. Summary of effects on disparities in health outcomes associated with health literacy 
Author, Year, 
Study Design, 

Clinical Condition 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Ferreira et al., 200518 
RCT 
Cancer: CRC screening 

• Patient education 
• Provider education  
• Audit and feedback 

• Patients with limited health literacy were significantly 
more likely to be screened for CRC when treated at 
the VA clinic implementing the QI strategy compared 
with patients treated at the usual-care clinic (55.7% 
vs. 30.0%; p = 0.002). 

• Patients with adequate health literacy were equally 
likely to pursue CRC screening when treated at the 
VA clinic implementing the QI strategy compared with 
patients treated at the usual-care clinic (39.0% vs. 
36.0%; p = 0.65). 

• Although the effect of the intervention on disparity 
was not measured directly, the intervention improved 
the incidence of up-to-date CRC screening among 
those with limited health literacy but not among those 
with higher health literacy, suggesting that it might be 
a useful tool for reducing literacy-related disparity. 

Abbreviations: CRC = colorectal cancer; QI = quality improvement; RCT = randomized controlled trial; VA = Veterans Affairs. 

In the two studies that assessed differences in effect by socioeconomic status, no effect was 
seen by income, but individuals with less education experienced greater benefits of collaborative 
care for depression than did those with higher education (Table F). 

Table F. Summary of effects on disparities in health outcomes associated with socioeconomic 
status 

Author, Year, 
Study Design, 

Clinical Condition 
QI Intervention 

Characteristic(s) Effect on Health Disparity 

Arean et al., 200713 
RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Facilitated relay of clinical 

data to provider 
• Other (collaborative care 

model)  

• Both low-income populations and those with 
high/middle income experienced a very small 
benefit from the collaborative care intervention: 
fewer depression symptoms (adjusted OR, -0.41; 
95% CI: -0.49 to -0.33 for high/middle income; 
adjusted OR, -0.39; 95% CI: -0.5 to -0.27 for low 
income; comparator: usual care). However, no 
disparities in depressive symptoms had existed at 
baseline. 

Bao et al., 201119 
RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Provider reminder system 
• Other (collaborative care 

model) 

• No disparity in depressive symptoms was present 
at baseline. 

• At 24 months, participants with no college 
education had a greater reduction in depression 
than participants with college education. 

Abbreviations: CI = confidence interval; OR = odds ratio; QI = quality improvement; RCT = randomized controlled trial. 

Finally, one analysis examined the degree to which a collaborative care model for depression 
could reduce known disparities by sex in accessing care and in outcomes (Table G). At baseline, 
women were more likely to have current single or double depression (62 percent) than men (53 
percent) and had more symptoms of depression and lower mental health–related quality of life. 
Women had higher rates of appropriate depression care compared with men at 2 years 
(p = 0.0001). A medication-focused intervention and a therapy-focused intervention decreased a 
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disparity gap between men and women in probable unmet need from 10 percent to 1 percent 
(QI–Meds) and 3 percent (QI–Therapy) at 24 months. 

Table G. Summary of effects on disparities in health outcomes associated with sex 
Author, Year, 
Study Design, 

Clinical Condition 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Sherbourne et al., 
200425 
Cluster RCT 
Depression 

• Patient education 
• Provider education  
• Promotion of self-management 
• Audit and feedback 
• Facilitated relay of clinical data 

to provider 
• Other (collaborative care 

model) 

• At baseline, women were more likely to have 
depression (62%) than men (53%) and had 
more depression symptoms and lower mental 
health–related quality of life.  

• Women had higher rates of appropriate 
depression care compared with men at 2 years 
(p = 0.0001). 

• QI–Meds and QI–Therapy decreased “probable 
unmet need” disparity gap between men and 
women from 10% to 1% (QI–Meds) and 3% 
(QI–Therapy) at 24 months. 

Abbreviations: QI = quality improvement; RCT = randomized controlled trial. 

Studies by Clinical Condition 

Cancer 
Five RCTs with subgroup analyses explored the effects of various QI strategies on health 

care disparities in cancer screening, including one examining breast cancer screening,14 three 
assessing screening for colorectal cancer,18,20,21 and one assessing both breast and colorectal 
cancer screening.15 Disparities that served as the focus of these analyses included race or 
ethnicity,20,21 insurance status,14,21 health literacy,18 and language.15,21  

The QI strategies included provision of mail or telephone reminders to patients,14 education 
and feedback for clinicians,18 and language-concordant telephone support calls from prevention 
care managers to patients.15 All five RCTs took place in the United States, with study settings 
including a large academic medical center,20 a primary care research network,21 1 large group-
model health maintenance organization (HMO),14 2 Department of Veterans Affairs (VA) 
clinics,18 and 11 community health centers.15  

All studies employed an internal usual-care comparison group. Compared with usual care, a 
language-concordant intervention15 was more effective in increasing breast cancer screening 
among Spanish-speaking women than English-speaking women, but the observed difference 
between the two groups (English and Spanish speaking) was not significant. The language-
concordant intervention did not have a similar effect on colorectal cancer screening.15 Compared 
with usual care, a strategy targeting health literacy facilitated colorectal cancer screening among 
those with limited health literacy more effectively than among those with high health literacy.18 
A reminder intervention for breast cancer screening had no differential effect on mammography 
disparities by insurance status.14 

Cardiovascular Disease  
One post hoc analysis of an RCT17 and one retrospective cohort study28 explored the effects 

of various QI strategies on racial health care disparities in coronary artery disease (CAD). The 
RCT addressed reduction of CAD risk factors,17 while the retrospective cohort examined 
management of acute myocardial infarction (AMI).28 QI strategies included patient education 
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and facilitation of self-management,17 and a multifactorial provider- and systems-focused 
strategy.28 Both studies were collaborations of academic and community health centers.17,28 The 
studies each employed an internal usual-care comparison group. 

One study of cardiovascular risk factor modification showed no meaningful reduction in 
health disparities seen in smoking rates, although both Black and White participants had 
substantially lower rates of smoking after intervention.17 In the other study, intervention in AMI 
treatment reduced disparities in one aspect of treatment, which exacerbated disparities in other 
areas, including use of the discharge tool and cardiac catheterization rates.28 The strength of 
evidence was insufficient. 

Two post hoc analyses of RCTs explored the effects of various QI strategies on racial health 
care disparities in hypertension.16,17 The RCTs addressed management of hypertension16 and 
reduction of CAD risk factors, including hypertension.17 QI strategies were patient education16 
and facilitation of self-management.16,17 The studies took place in university clinics16 and 
multicenter collaborations of academic and community health centers.17 The studies each 
employed an internal usual-care comparison group. 

One study had no significant intervention effect on a clinically insignificant disparity in 
blood pressure measures present at baseline after patient education and promotion of self-
management.17 In the second study, a home-based self-management strategy, including home 
blood pressure monitoring and tailored self-management strategies, was more effective in the 
Black population than in the White population, although the study design precludes 
determination of a clear causal effect from the intervention.16  

Depression  
Three studies evaluated the effect of QI interventions on disparities in depression outcomes. 

Racial disparities were of interest in all three, but interim analyses were also performed based on 
sex,25 income,13 and educational status.19 All three studies used a collaborative care model, 
which involved collaboration among multiple clinical providers to provide a coordinated set of 
interventions. The model in all three studies generally included a dedicated mental health 
coordinator (nurse or case manager); creation of mental health teams (composed of primary 
provider, facility nurses, and psychiatrists); evidence-based pharmacotherapy and psychotherapy; 
extensive provider education; and longitudinal patient followup to evaluate clinical status and 
adherence. Each intervention was designed to address known barriers to the receipt of quality 
mental health care. All three studies were prospective RCTs, with randomization occurring at the 
practice level and referring to training provided to the providers. However, individual providers 
and patients retained the ability to select the treatment provided to the individual patient. All 
three trials took place in the United States. 

The collaborative care models described in this report were all associated with improvements 
in mental health outcomes, including depression scores, severity, and functioning, but none 
specifically demonstrated a reduction in disparity caused by the intervention. In part, this was 
because few disparities were measurable at baseline. The studies showed that there was no 
significant difference in the effect in groups defined by income, race, or education. Nonetheless, 
there were some notable differences in effectiveness that might inform future research. For 
example, one study demonstrated a greater effect on clinical outcomes in the less educated 
group,19 and the effect of a second intervention was amplified in minorities on some measures.23 
Although no change in disparity was associated with the interventions, improvements occurred 
across the board, and no harms were reported in any of the studies.  
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Diabetes  
Three good-quality studies assessed the effect of QI interventions on disparities in diabetes 

outcomes. One was an RCT,11 one was a prospective cohort study,26 and one was a retrospective 
cohort study.27 All of these studies reported on surrogate clinical outcomes, clinical risk factors 
for diabetes comorbidities, and process measures. In two of three studies, disparities were 
reduced in one or more outcomes for at least one subgroup, but the study designs were such that 
the reduction could not be shown to be caused by the intervention.26,27 In one study of a patient 
reminder system, racial disparities were reduced when HbA1c testing increased substantially 
among Black participants relative to no change among White participants. In a broad systems-
level program in New York State, a disparity of 19 percent in biennial lipid testing between 
Black and White Medicare recipients was reduced to 9.2 percent after intervention of a QI 
program.  

Discussion 
We identified individual studies that suggest benefits in particular subgroups known to suffer 

from disparities in health and health care, but evidence is unavailable to guide QI efforts 
specifically to reduce disparities. Although there is limited evidence available, several strategies 
are worthy of future study and possibly wider implementation. These strategies include the 
collaborative care model and targeted patient education, including language and literacy 
concordance. Data are insufficient to support universal implementation of these strategies, but 
the strategies may be suitable for implementation if an appropriate plan is in place to monitor 
their effectiveness and potential adverse effects. 

Most studies have focused on racial or ethnic disparities. Some targeted interventions have 
demonstrated greater effect in racial minorities: specifically, supporting individuals in tracking 
their blood pressure at home to reduce blood pressure and collaborative care to improve 
depression care. Language concordance was evaluated in only one study, but a language-
concordant breast cancer screening intervention was helpful in promoting mammography in 
Spanish-speaking women. The collaborative care model in depression was more effective in less 
educated individuals than in those with more education, and was more effective in women than 
in men for some depression care outcomes. None of the evidence is adequate to be confirmatory, 
but these studies suggest areas for future evaluation and targeted approaches. 

Despite positive results seen in specific studies on specific clinical outcomes in some or all 
study populations, the strength of the evidence for QI interventions reviewed in this report to 
affect disparities is insufficient. Although adequate evidence exists from other sources to suggest 
the benefit of QI interventions in improving outcomes for a clinical population, the degree to 
which these interventions might be used to close an existing disparity gap has not been clearly 
demonstrated. 

Our assessment is consistent with at least one prior review (from 2006),30 and despite a larger 
body of literature on QI today and the presence of research demonstrating the effectiveness of QI 
interventions across populations, evidence for the effects of QI interventions on gaps in care 
related to disparities remains limited. Few studies focus specifically on reducing gaps in the 
availability, accessibility, and quality of health care between any two populations. Authors of 
studies in this review have attempted to address the question by conducting post hoc analyses of 
RCTs intended to study the effectiveness of QI interventions; however, in doing so, they have 
broken what randomization existed and have been unable to make the comparison necessary to 
tie observed improvements to the QI intervention conclusively. 
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One of the challenges in conducting a systematic review of the degree to which QI 
interventions can address disparities is the substantial breadth and heterogeneity of clinical 
conditions of interest, populations with the clinical conditions, QI intervention strategies, 
comparators, important clinical outcomes, surrogate outcomes, and disparities of interest. 
Compounding this heterogeneity are challenges to indexing QI strategies in the medical literature 
databases. For example, the subject term “Quality Improvement” was added to the National 
Library of Medicine’s Medical Subject Heading Database (MeSH) only in 2011; before this 
time, myriad subject terms were used to index the various strategies described by authors of the 
QI literature, understandably leading to tremendous variability in how similar studies are 
categorized in the database. This partially reflects a lack of consistency about what constitutes a 
QI intervention; information on QI interventions available in the literature is often not clearly 
identified as such, and interventions may be multifaceted and thus difficult to evaluate or 
compare with other interventions. Many studies identified in the literature as including QI 
interventions also include non-QI interventions, such as broader public health initiatives; thus, 
the potential impact of the QI intervention may be masked or difficult to isolate. 

Further challenges to studying changes in disparities are the poor documentation of 
disparities and the fact that many individuals experience multiple and overlapping disparities. 
Many of the studies we found that might have been able to empirically assess a disparity change 
were unable to demonstrate any existing disparity at baseline. Future studies will require much 
broader populations that include enough individuals from diverse backgrounds to capture and 
assess disparities over time empirically. 

Applicability 
Although we reviewed fairly large studies conducted in diverse areas of the United States, all 

of the studies had substantial gaps in applicability to one or more populations of patients likely to 
present with the condition under study. Therefore, health systems or clinicians wishing to 
replicate any of these interventions should carefully assess whether the interventions apply or 
must be modified to suit their particular patient population, clinical setting, and available 
resources. 

The overall insufficient strength of evidence suggests that decisions about whether to 
replicate interventions in this study and under what circumstances they should be replicated must 
be made without confidence in the degree to which disparities might be narrowed. By far the 
largest proportion of the literature focused on the ability of QI interventions to reduce racial 
disparities, with some suggestions that targeted programs could have some greater effects among 
racial minorities in both diabetes27 and hypertension.16 Far less information is available about QI 
interventions targeting other disparities, and the degree to which available evidence is applicable 
to other clinical conditions, other disparities, and other interventions is an area of potentially rich 
research. Health systems and individuals wishing to apply QI strategies are likely to be 
concerned about their applicability within clinical conditions, given the structure of the health 
system. Therefore, we summarize applicability by clinical focus below. 

Cancer 
Studies included patients cared for at community clinics in New York City, men treated at 

two VA clinics in Chicago, and women enrolled in a large group-model HMO in the northeastern 
United States. These settings were appropriate for cancer screening interventions, as the bulk of 
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cancer screening recommendations focus on the clinic setting. However, it is uncertain how well 
the results of these studies can be generalized to other populations or settings. 

The tested interventions varied substantially, ranging from patient reminders to provider 
education with audit and feedback. These interventions could be replicated, although they 
generally required significant organizational resources to develop and implement and may not be 
feasible in other settings. Barriers to care may also differ in other settings, and the interventions 
likely would need to be adapted to the needs of the target population. In each study, usual care 
served as the comparator, and this too may differ in other practice settings. Thus, the marginal 
benefit of each intervention likely would be different in different settings. 

Study outcomes consisted only of short-term process measures (i.e., receipt of cancer 
screening during followup). No long-term outcomes or clinical outcomes, such as diagnosis of 
malignancies, were reported. Thus the long-term clinical impact of such interventions is unclear. 

Cardiovascular Disease 
Studies of CAD risk factor control included men with CAD risk factors at clinical centers in 

18 U.S. cities and patients with hypertension cared for at two university-affiliated clinics in 
North Carolina. A study involving AMI treatment included patients hospitalized at academic and 
community hospitals in Michigan. The study involving men only has limited applicability to 
women, as patterns of CAD risk factors differ by sex. Moreover, its enrollment occurred between 
1973 and 1975, limiting applicability to present-day practice. Of the other two studies, one’s 
results are applicable to patients in academic primary care practices, and the other’s results are 
applicable to academic or community hospitals. 

The interventions for CAD risk factor control included intensive patient education and self-
management, along with medication titration in one study. The intervention for AMI treatment 
involved provider education, practice feedback, and implementation of a toolkit. These all 
required significant institutional resources, and the CAD risk factor interventions in particular 
may not be feasible in routine clinical practice. The AMI treatment initiative, although requiring 
institutional commitment, has already been disseminated extensively around the United States as 
a professional society initiative (American College of Cardiology Guidelines Applied in 
Practice); thus, its replication is confirmed to be feasible. In each of these studies, usual care 
served as the comparator. As this varies across practice settings, the effect of the interventions 
may differ in other environments. 

For studies of cardiovascular risk factor control, outcomes consisted of intermediate clinical 
variables (hypertension, cholesterol, smoking, weight). Outcome assessment in the AMI 
treatment study was extensive but focused on measures of process and proximal utilization (e.g., 
prescription of evidence-based medications, use of cardiac catheterization). 

Depression 
Two of the three studies focused on elderly patients in primary care. One included a range of 

ages in adulthood. All included both men and women and were racially diverse. Nonetheless, 
these patient groups may represent a small proportion of the individuals who struggle with 
depression because of the limited range of health care settings represented in these studies. It is 
unclear whether the observed results apply to patient populations who receive their primary and 
mental health care outside of a managed care system or to individuals who do not receive regular 
medical care. Additionally, given the settings in which the studies took place, they also may not 
apply to vulnerable populations receiving care through public health systems. 
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The interventions were all intensive in terms of demand on resources and required strong 
communication between care providers. In one study, enrolled practices committed to an 
intervention cost-sharing arrangement, with the understanding that the long-term implementation 
would fall on the organization of practice itself. The degree to which this is likely to be feasible 
is unclear. 

All of the studies compared the intervention with usual care, although usual care was not ever 
completely described and therefore would be expected to vary. 

Generally speaking, outcome measures were appropriate and reflected those that would and 
could be used in practice. They included changes in depressive symptoms, incidence of probably 
depressive disorder, mental health–related quality of life, functional impairment, and receipt of 
appropriate depression care. 

All of the studies were conducted in primary care practices associated with larger health care 
organizations. It is unclear whether results would apply to other settings, including individual 
practices without the resources of a larger organization or assisted living facilities (pertinent 
because of the focus on the elderly population). 

Diabetes 
Studies included people cared for by primary care clinicians in ambulatory health centers in 

eastern Massachusetts, diabetes disease management program members living in 
socioeconomically disparate areas throughout the United States, and Medicare patients in New 
York State. The results may or may not be applicable to other populations in other regions. 

Interventions evaluated included cultural competency training for clinicians and race-
stratified performance reports with recommendations for Black patients with diabetes, patient 
telephone reminders in health disparity zones (defined as areas with diabetes prevalence above 
the national average for minorities), and Medicare New York State Quality Improvement 
Organization (IPRO) multifaceted provider and community interventions. The interventions may 
not be available in other regions and settings, since they required significant programmatic and 
implementation resources. The usual-care comparators described in these studies may not be 
applicable to other settings and regions. 

Studies reported surrogate clinical outcomes (i.e., HbA1c control), clinical risk factors for 
diabetes comorbidities (i.e., blood pressure and lipid control), and process measures (i.e., HbA1c 
and low-density lipoprotein measurements). Duration of studies was generally 1 year. No studies 
reported any critically important clinical outcomes of diabetes, such as death or microvascular 
and/or macrovascular complications. Results from surrogate outcomes may not apply to 
important long-term clinical outcomes in people with diabetes. 

Studies were conducted in ambulatory health centers in eastern Massachusetts, in diabetes 
disease management programs across the United States, and in New York State. As much 
diabetes care is delivered in primary care ambulatory settings, the evidence would be applicable. 
However, specialty clinic settings were not reported and the evidence may not apply to them. 

Conclusions 
The literature on QI interventions generally and their ability to improve health and health 

care is large. Whether those interventions are effective at reducing disparities remains unclear. 
This report should not be construed to assess the general effectiveness of QI in the health care 
setting; rather, QI has not been shown specifically to reduce known disparities in health care or 
health outcomes. In a few instances, some increased effect is seen in disadvantaged populations; 
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these studies should be replicated and the interventions studied further as having potential to 
address disparities. 
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Introduction 
Background 

Health care disparities are the differences or gaps in care experienced by one population 
compared with another.1 Disparities have been noted in health outcomes including clinical 
outcomes and mortality, process measures in the health care system, and disease prevalence. By 
definition, a disparity in health care quality or health outcomes is not due to differences in health 
care needs or preferences of the patient, but to other factors.2  

Disparities occur between identified populations, described by attributes such as race, 
ethnicity, language, sex, insurance status, socioeconomic status, and health literacy.2 These 
attributes and the disparities that may be associated with them are not mutually exclusive, and 
populations with disproportionately poor health outcomes often share multiple indicators of 
disparity. 

Examples of health disparities include substantially higher rates of death due to coronary 
heart disease among Black men and women than their White counterparts. Rates of preventable 
hospitalizations are inversely related to income. Hypertension is substantially more prevalent 
among Black than other populations, and tobacco use is higher among minorities, particularly 
Native Americans.3 

Nonetheless, despite well documented disparities in health and health care in the United 
States, little is known about what interventions might serve to reduce differences.1 Given the 
potential for quality improvement (QI) efforts in the health care setting to improve outcomes in 
general, considering whether these interventions could be fruitful in reducing disparities as well 
is a logical next step. 

Quality Improvement  
QI is a multidisciplinary, systems-focused, data-driven method of understanding and 

improving the efficiency, effectiveness, and reliability of health processes and outcomes of 
health care. The QI process is designed to raise the standards of the delivery of preventive, 
diagnostic, therapeutic, and rehabilitative measures to maintain, restore or improve health 
outcomes of individuals and populations. The ongoing process of QI requires all four of the 
following elements: performance goals, performance measures, QI practices, and feedback and 
reporting.4  

QI describes a wide range of initiatives aimed at improving quality in health care 
organizations and includes programmed approaches that build on models and tools first used in 
industry as many as 60 years ago. One of the earliest approaches was Plan, Do, Study, Act 
(PDSA), and other examples include Total Quality Management (TQM), Continuous Quality 
Improvement (CQI), Business Process Reengineering (BPR), rapid cycle change, lean thinking, 
and Six Sigma.5 Another model is Focus, Analyze, Develop, Execute/Evaluate (FADE). 

For this report, we defined a QI intervention as a change process in health care systems, 
services, or suppliers for the purpose of increasing the likelihood of optimal clinical quality of 
care, measured by positive health outcomes for individuals and populations. An intervention 
could also be described as a strategy aimed at reducing the quality gap (the difference between 
health care processes or outcomes observed in practice and those potentially obtainable based on 
current evidence-based knowledge) for a group of patients representative of those encountered in 
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routine practice.6 As a starting point, we borrowed the taxonomy of QI strategies described in the 
antecedent Closing the Quality Gap series.6 Examples of QI strategies that we expected to find in 
the literature are found in Table 1. 

Table 1. Quality improvement strategies examples 
QI Strategy Examples  

Patient education 

• Classes  
• Parent and family education  
• Patient pamphlets  
• Intensive education strategies promoting self-management of chronic conditions  

Provider education 
• Workshops and conferences  
• Educational outreach visits (e.g., academic detailing)  
• Distribution of educational materials  

Promotion of self-
management • Materials and devices to promote self-management  

Audit and feedback 

• Feedback of performance to individual providers  
• Quality indicators and reports  
• National/state quality report cards  
• Publicly released performance data  
• Benchmarking – provision of outcomes data from top performers for comparison 

with provider’s own data  

Facilitated relay of clinical 
data to providers 

• Transmission of clinical data from outpatient specialty clinic to primary care 
provider by means other than medical record, (e.g., phone call or fax) 

Patient reminder systems • Postcards or calls to patients  

Provider reminder systems 
• Reminders in charts for providers  
• Computer-based reminders for providers  
• Computer-based decision support  

Organizational change 

• Case Management, Disease Management  
• Total Quality Management, Cycles of Quality Improvement  
• Multidisciplinary teams  
• Change from paper to computer-based records  
• Increased staffing  
• Skill mix changes  

Other 
• Guideline adherence 
• Care manager 
• Collaborative care model 

Disparity 
A health disparity is the difference between health care processes or outcomes observed in 

practice for a specific population, compared with another population. By definition, a disparity in 
health care quality or health outcomes is not due to differences in health care needs or 
preferences of the patient, but to other factors.2 Differences in health outcomes and their 
determinants between segments of the population are associated with certain social conditions, 
and demographic attributes.3,7 

Disparities may be associated with attributes such as socioeconomic status (low income), 
minority group (race, ethnicity, culture, language), sex (women), age (children and elderly), 
access (insurance status), geography (inner-city or rural), education (health literacy), or 
disability. Numerous environmental or contextual differences, (e.g., resource availability, 
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transportation, air pollution) may also contribute to inequitable health care quality. As noted in 
the Centers for Disease Control and Prevention Health Disparities and Inequalities Report,3 the 
terms health disparity, health inequality, and health inequity are sometimes used interchangeably 
and each may provide an important indicator of community health. 

Consistent with extensive research and findings in previous reports, the 2010 National 
Healthcare Disparity Report (NHDR) found that disparities related to race, ethnicity, and 
socioeconomic status are pervasive in the American health care system.1 Within the scope of 
health care delivery, these disparities may be due to differences in access to care, provider biases, 
poor provider-patient communication, poor health literacy, or other factors. Three key themes 
emerged from the report: 

1. Disparities are common and uninsurance is an important contributor. 
2. Many disparities are not decreasing over time. 
3. Some disparities merit particular attention, especially disparities related to care for 

cancer, heart failure, and pneumonia. 
 
The report also included a charge to examine disparities in “priority populations,” which are 

groups with unique health care needs or issues that require special attention.1 The identification 
of priority populations has remained consistent across Institute of Medicine and Agency for 
Healthcare Research and Quality (AHRQ) and the Evidence-based Practice Center (EPC) 
Program documents from 2003 through 2010.6 

Approaches To Reducing Disparities 
Despite what is known about disparities, it is not clear what strategies have the potential to 

effectively improve the quality of care and to reduce inequities for segments of the population. 
QI interventions have been successful at improving health outcomes generally and in a number 
of settings; it is possible that they could be adapted or targeted to narrow a health or health care 
gap. If they were implemented in either a targeted way (i.e., in locations with especially high 
disparities) or broadly, they could potentially affect disparities at the population level. 

 A prior systematic review and analysis conducted by Beach and colleagues in 2006 
summarized controlled studies of interventions targeted at health care providers to improve 
health care quality or reduce disparities in care for racial or ethnic minorities. Twenty-seven 
studies met criteria for review. Almost all (n = 26) took place in the primary care setting, and 
most (n = 19) focused on improving provision of preventive services.8 

Nonetheless, the report concluded that there was little evidence to promote the use of QI 
interventions specifically to reduce disparities. The particular difficulty in assessing the impact 
of any health care intervention on disparities is that research must show effectiveness across 
multiple planes. Evidence of the effectiveness of the intervention needs to be demonstrated using 
a non-intervention comparison group, and at the same time, a disparity in outcome must be 
narrowed in the intervention group, but not in the comparison group. Thus, for a QI intervention 
to be effective for reduction of disparity both intervention effectiveness and disparity reduction 
effectiveness must be demonstrated; the intervention would be more effective for disadvantaged 
groups or individuals than for advantaged groups. A judgment of effectiveness in reducing 
disparities is therefore not possible when the intervention is targeted only at disadvantaged 
individuals or groups.9 While extraordinarily important, research that demonstrates a change in 
both effectiveness outcomes and disparity between at least two groups is thus complicated and 
rare. 
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Scope and Key Questions 

Scope of This Report 
The objective of this review was to assess the effectiveness of QI interventions in reducing 

disparities in health and health care.  

Key Questions 
Key Question 1 (KQ 1). What evidence is available about the effectiveness 
of quality improvement strategies to reduce differences in health outcomes 
associated with selected disparities in patients with key conditions? 
Key Question 2 (KQ 2). What evidence is available about the harms related 
to quality improvement strategies to reduce differences in health outcomes 
associated with selected disparities in patients with key conditions?  

Analytic Framework 
We developed the analytic framework (Figure 1) based on clinical expertise and refined it 

with input from our TEP members. The analytic framework outlines the review of the available 
evidence on the effectiveness of QI strategies in the reduction of disparities in health outcomes 
and other measures of health care delivery for selected conditions and groups.  

We explicitly defined eligibility criteria using a PICOTS (population, intervention, 
comparator, outcome, timing, and setting) structure (Table 2). Broadly, we sought studies that 
described a QI intervention and measured potential changes in the inequity of care between 
patient groups with pre-specified clinical conditions.  

To measure potential changes in disparity between patient groups, studies had to include a 
target and referent population (e.g., for income disparity studies, they should include data for low 
and high income groups). We included studies that reported outcomes in terms of health care 
processes, individual health outcomes, and/or adverse outcomes or harms resulting from a QI 
intervention. 
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Figure 1. Analytic framework 

 
Abbreviations: KQ = Key Question, QI = quality improvement. 
1Disparities include: race or ethnicity, socioeconomic status, insurance status, sex, sexual orientation, health literacy/numeracy, 
and language barrier. 2Selected conditions include: asthma, cardiovascular disease (including congestive heart failure, coronary 
heart disease, and hypertension); cancer (specifically colorectal cancer and breast cancer); cystic fibrosis; depression; diabetes; 
end stage renal disease; pneumonia (including pneumococcal vaccination); and pregnancy. 3Taxonomy of quality improvement 
strategies: patient education; provider education; promotion of self-management; audit and feedback; facilitated relay of clinical 
data to providers; organizational change; patient reminder systems; and provider reminder systems. 4Settings include those in 
which QI interventions were tested: hospitals, provider offices, and/or health care clinics. 5Inclusion of a target and referent group 
is required to demonstrate a disparity. 

Uses of This Report  
This evidence report addresses the KQs using the methods described to conduct a systematic 

review of published literature. We anticipate that the report will primarily be of value to 
researchers interested in studying disparities and to funders developing RFAs for this type of 
research. It may also be of value to policymakers and health systems leaders as they consider the 
potential impact of QI interventions focused on addressing disparities in health care. 
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Methods 
Topic Refinement 

Topics for the Closing the Quality Gap series were solicited from the portfolio leads at the 
Agency for Healthcare Research and Quality (AHRQ). The nominations included a brief 
background and context; the importance and/or rationale for the topic; the focus or population of 
interest; relevant outcomes; and references to recent or ongoing work. 

Among the topics that were nominated, the following considerations were made in selection 
for inclusion in the series: the ability to focus and clarify the topic area appropriately; relevance 
to quality improvement (QI) and a systems approach; applicability to the Evidence-based 
Practice Center (EPC) program/amenable to systematic review; the potential for duplication 
and/or overlap with other known or ongoing work; relevance and potential impact in improving 
care; and fit of the topics as a whole in reflecting AHRQ portfolios. 

Following assignment of the topic to the EPC, we identified technical experts on the topics of 
QI and disparities. The Technical Expert Panel (TEP) members contributed to AHRQ’s broader 
goals of (1) creating and maintaining science partnerships as well as public-private partnerships 
and (2) meeting the needs of an array of potential customers and users of its products.  

Literature Search Strategy 

Databases 
We searched the following databases: MEDLINE (PubMed interface), the Cumulative Index 

of Nursing and Allied Health Literature (CINAHL), Web of Science Social Science Index, and 
PsycINFO (CSA Illumina interface). The search strategies for each of these databases included 
terms related to QI, disparity, and pre-specified clinical conditions.10,11  

Each search strategy used a combination of subject headings (i.e., controlled vocabulary) and 
keywords (see Appendix A). We carried out hand searches of the reference lists of recent 
systematic reviews related to QI studies and the reference lists of included papers. 

Study Selection 

Study Populations 
Eligible studies included individuals receiving health care in the U.S. Studies had to include 

data on one or more of the following characteristics known to be associated with health 
disparities: race or ethnicity, socioeconomic status, insurance status, sex, sexual orientation, 
health literacy/numeracy, and language barrier.  

Sample Size 
As an inclusion criterion, we set the study sample size at a minimum of 50 participants each 

for the comparison and intervention groups, including subgroups that were stratified for analysis 
of intervention effect on disparity. The typical study designs used for QI studies have an inherent 
risk of bias. The maximum improvement possible in a QI trial is 100 percent; if the baseline 
performance is high, then the margin for improvement is so small that a high number of 
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participants would be required to rule out an observed effect due to chance. Because the 
conditions and outcomes were very diverse, it was not possible to forecast a single prevalence for 
the comparison group, nor a single minimum relative effect. 

Setting a minimum sample size based on quantitative power calculations would have 
required studies in excess of 100 individuals per arm. We set the sample size liberally at 50 to 
allow for the possibility that we might be able to combine studies quantitatively in a meta-
analysis.  

Geographic Limit and Publication Dates 
Because health care systems, disparity indicators, and groups subject to disparities vary 

geographically, we limited eligible studies to those of patients in the U.S. health care system. 
Consistent with this inclusion criterion, only studies published in English were included. 
Searches were limited to papers published in 1983 or later because seminal work regarding QI 
strategies began to be published in the early 1980s. 

Study Design  
We included randomized controlled trials (RCT), including cluster randomized controlled 

trials; controlled trials, including quasi-randomized studies; controlled before-after studies; 
prospective and retrospective cohort studies; interrupted time series with comparison groups; and 
stepped wedge designs. 

Study Groups 
All studies were required to include a comparison group that did not receive the QI 

intervention or that received a different intervention. In addition, they were required to provide 
data that could be used to measure a disparity based on one of the population characteristics 
specified in the protocol before and after the intervention. These data could have included 
reference to an external reference group, but if they used an external referent group, the data 
needed to have been collected within four years of the enrollment of the target group and be from 
a source that was at the state or local level. 

Interventions 
We considered both formal QI models and QI strategies for the review. As a starting point, 

we borrowed the taxonomy of QI strategies described in the antecedent Closing the Quality Gap 
series.6 To this taxonomy, we added a generic category (i.e., “other”) to ensure retrieval of 
studies describing a QI strategy not specifically captured by the taxonomy. We did not include 
papers describing topics or interventions covered by other reports in the Closing the Quality Gap 
series (e.g., studies targeting public reporting, payment bundling, and medication adherence). 

Conditions  
We sought studies of interventions to reduce disparities in health and process outcomes 

associated with a targeted set of clinical conditions, namely: 
• Asthma 
• Cancer: 

o Colorectal cancer (including screening) 
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o Breast cancer (including screening) 
• Cardiovascular disease: 

o Congestive heart failure 
o Coronary artery disease (including ischemic heart disease, myocardial infarction, 

and acute coronary syndrome)  
o Hypertension 

• Cystic fibrosis 
• Depression (major depressive disorder only) 
• Diabetes  
• End stage renal disease  
• Pneumonia (including pneumococcal vaccination) 
• Pregnancy 
 
The selection of these conditions was based on priority lists previously published by AHRQ 

and the Institute of Medicine (IOM)12 and through consultation with the TEP. 

Outcomes  
We included studies that captured health outcome measures and/or process measures to 

answer Key Question (KQ) 1. For KQ 2, we sought studies that reported harms (e.g., negative 
unintended consequences, misallocation of effort, decreased patient satisfaction, etc.) of the QI 
intervention to individual participants or the health care system. Table 2 summarizes the 
inclusion and exclusion criteria. 
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Table 2. Inclusion and exclusion criteria 
Category Crite ria  

Population Individuals receiving health care in the United States for a pre-specified clinical condition:  
• Asthma 
• Cancer: 

o Colorectal cancer (including screening) 
o Breast cancer (including screening) 

• Cardiovascular disease: 
o Congestive heart failure  
o Coronary artery disease (including ischemic heart disease, myocardial 

infarction, and acute coronary syndrome) 
o Hypertension  

• Cystic fibrosis  
• Depression (major depressive disorder only}  
• Diabetes  
• End stage renal disease  
• Pneumonia (including pneumococcal vaccination) 
• Pregnancy  

 
Studies had to include data on these characteristics of the study population known to be 
associated with health disparities: race or ethnicity, socioeconomic status, insurance status, 
sex, sexual orientation, health literacy/numeracy, and/or language barrier. 

Intervention QI strategy: (1) a formal, broad organizational model; or (2) a change process in health care 
systems, services, or supplier for the purpose of increasing the likelihood of optimal clinical 
quality of care. 

Comparator Usual care or use of an alternate strategy.  

Outcome(s) Outcome measures of interest included: health outcome measures (e.g., morbidity and 
mortality, indirect health outcomes such as blood pressure and HbA1c); process measures 
(e.g., proportion of patients treated according to clinical guidelines); changes in disparity; and 
harms (i.e., any negative impact of the intervention to the individual patients or the health care 
system). 

Time period 1983–present  

Setting Strategies conducted in or based out of a hospital, provider office, and/or health care clinic. 

Other criteria  • Admissible designs included: randomized controlled trials, including cluster randomized 
controlled trials; controlled trials, including quasi-randomized trials; controlled before-after 
studies; prospective and retrospective cohort studies; interrupted time series studies with 
comparison groups; and stepped-wedge design studies. 

• Original research studies with sufficient detail to enable use and adjustment of the data and 
results. 

• Inclusion of a target group and an internal or external referent group to measure changes 
in disparities. 

• A minimum sample size of 50 individuals per study and intervention group or subgroup. 
• Extractable data on relevant outcomes from text or tables. 
• English language publications only 

Screening of Studies 
We conducted screening in two phases: abstract and full text screening. Two reviewers 

independently reviewed each abstract. All papers with inclusion–exclusion conflicts at the 
abstract review level or lacking adequate information to make a determination were promoted to 
full text review. Two reviewers independently reviewed the full text of papers included at the 
abstract phase. Disagreements between reviewers at the full-text screening level were resolved 
by a senior investigator. 
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Data Extraction and Management 

Evidence Tables 
Two reviewers independently extracted relevant data (e.g., setting, condition, patient 

population, QI strategy, outcomes, and disparity) from all included papers using a predefined 
evidence table shell. A senior investigator reviewed the evidence table for accuracy and 
completeness. The research team met regularly during the data extraction period and discussed 
global issues related to the process. The final evidence table is presented in Appendix I. When 
possible to identify, analyses resulting from the same study were grouped together. 

Statistical Tests 
When provided in the study paper, we report p values for tests of significance and confidence 

coefficients with confidence intervals for reliability of estimates in the evidence tables and 
results section of the report. In rare cases, the report authors calculated the statistical significance 
of study results using a standard statistical test (Fisher’s Exact Two-Tailed Test). These are 
indicated in footnotes. 

Quality Assessment of Studies 
To interpret study results and grade the strength of evidence, we assessed the methodological 

quality of individual studies using two existing tools. Senior investigators assigned a study 
design to each of the included papers according to the description of the study methods. Two 
investigators independently assessed the quality of individual studies. A senior investigator 
resolved discrepancies between reviewers. 

Quality Assessment Tools 
We assessed quality for each outcome of interest from included studies using design-specific 

criteria for RCTs and cohort studies. To assess internal validity of RCTs, we used the Cochrane 
Collaboration Risk of Bias tool,9 which evaluates domains including sequence generation, 
allocation concealment, blinding, outcome data reporting, and reporting bias (see Appendix D 
and Appendix E).  

For nonrandomized and observational studies, we used the Newcastle-Ottawa scale13 to 
assess three broad perspectives: (1) the selection of the study groups; (2) the comparability of the 
groups; and (3) the ascertainment of either the exposure or outcome of interest for case-control 
or cohort studies, respectively (see Appendix F). 

The Newcastle-Ottawa Quality Assessment Scale includes eight multiple choice questions 
from three broad domains: four items related to selection of cohorts, one item related to 
comparability of cohorts, and three items related to assessment of outcomes. 13  

Determining Quality Ratings 
These risk of bias scoring and quality assessment tool ratings were based upon study design 

and conduct (i.e., internal study validity). We rated individual studies as good, fair, or poor and 
included data from good and fair quality studies in our analysis. We designated thresholds to rate 
individual studies as “good,” “fair,” or “poor” quality. Appendix G outlines requirements for 
each rating.  
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Several of the included papers reported data from a post hoc or secondary analysis of a 
previously completed RCT. Because the balance between groups achieved by randomization 
does not reliably extend to subgroups, the team modified the risk of bias/quality assessment on a 
case-by-case basis, considering the methods of the individual paper and parent study methods 
when appropriate. 

Data Synthesis 
Meta-analysis was not appropriate in this review due to the substantial heterogeneity of study 

interventions, patient populations and outcomes; therefore, all analysis is narrative and based on 
evidence and summary tables. Studies are summarized by the disparity addressed in the research 
and in categories of clinical conditions. We use the race and ethnicity categorizations that were 
used by the authors of the included studies. 

Grading the Strength of Evidence for a Body of Evidence  
The assessment of the literature is done by considering both the observed effectiveness of 

interventions and the confidence that we have in the stability of those effects in the face of future 
research. The degree of confidence that the observed effect of an intervention is unlikely to 
change is presented as strength of evidence, and it can be regarded as insufficient, low, moderate, 
or high. Thus, strength of evidence describes the adequacy of the current research, both in terms 
of quantity and quality, as well as the degree to which the entire body of current research 
provides a consistent and precise estimate of effect. Interventions that have demonstrated benefit 
in a small number of studies but have not yet been replicated using the most rigorous study 
designs will therefore have insufficient or low strength of evidence to describe the body of 
research. Future research may find that the intervention is either effective or ineffective. 
Interventions that demonstrate consistent results from well-designed studies that minimize risk of 
bias will be assessed as high or moderate depending upon the likelihood that future research will 
alter the current evidence. 

Methods for applying strength of evidence assessments are established in the EPC’s Methods 
Guide for Effectiveness and Comparative Effectiveness Reviews14 and are based on 
consideration of four domains: risk of bias (low, medium, high), consistency (inconsistency not 
present, inconsistency present, unknown or not applicable), directness (direct, indirect), and 
precision (precise, imprecise).We assessed strength of evidence separately for each major 
intervention-outcome pair. We assigned an overall evidence grade to each key outcome for each 
comparison of interest based on the ratings for the individual four domains. Once we had 
established the maximum strength of evidence possible based upon these four domains we 
assessed the number of studies and range of study designs for a given intervention-outcome pair, 
and downgraded the rating when the cumulative evidence was not sufficient to justify the higher 
rating. The possible grades were: 

• High: High confidence that the evidence reflects the true effect. Further research is 
unlikely to change estimates. 

• Moderate: Moderate confidence that the evidence reflects the true effect. Further research 
may change our confidence in the estimate of effect and may change the estimate. 

• Low: Low confidence that the evidence reflects the true effect. Further research is likely 
to change confidence in the estimate of effect and is also likely to change the estimate. 

• Insufficient: Evidence is either unavailable or does not permit a conclusion. 
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Peer Review and Public Commentary 
Experts in the fields of QI and health disparities and individuals representing stakeholder and 

user communities were invited to provide external peer review. AHRQ and an associate editor 
also provided comments. The draft report was posted on the AHRQ Web site for 4 weeks to 
elicit public comment. We addressed all reviewer comments and revised the report as 
appropriate. A disposition of comments report will be available 3 months after the Agency posts 
the final report on the AHRQ website.  
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Results 
This chapter presents the results of the review of quality improvement (QI) strategies to 

address health care disparities. We present findings for Key Question 1 (KQ 1) beginning with 
an overview of the content of the literature as a whole, followed by results and detailed analysis 
organized first by the disparity addressed in the research and then again by clinical conditions. 
No studies provided information on Key Question 2 (KQ 2), which pertained to harms associated 
with the interventions. 

Studies also are described in more detail in summary tables in the relevant section of text. 
For information on quality scores for each study, see Appendix H; for information on the 
strength of evidence for outcomes, see Appendix J. 

Search Results and Included Studies 
Using a broad search strategy, we identified 4,278 titles and abstracts with potential 

relevance for initial screening (Figure 2). From this screening, 791 papers were identified as 
possibly related and moved forward for full-text review. At this second level, 772 papers did not 
meet eligibility criteria. The complete list of exclusion reasons is provided in Appendix L. 

Therefore, for this report, we synthesized data from 19 papers representing 14 unique studies 
that addressed the following conditions: breast and colorectal cancer screening (n=5); 
cardiovascular disease, including coronary heart disease and hypertension (n=5); depression 
(n=3); and diabetes (n=3).  

All papers addressed KQ 1. The included studies used an internal referent group to measure 
disparity; none of the included papers relied upon an external referent group to measure 
disparities. 
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Figure 2. Flow diagram of the literature search and screening 

Abbreviation: QI = quality improvement. 

Overview of Included Studies 
Nineteen papers qualified for our review (Table 3), reflecting results from 14 unique studies. 

Results are further summarized with details in the evidence tables (Appendix I).  
Of the 14 studies, 11 were randomized controlled trials (RCTs),15-26 including 2 cluster 

RCTs.15,16,27-30 The remaining studies were cohort studies, including one prospective cohort 
study,31 one retrospective cohort study,32 and one cohort study with a historical control.33  

Included papers targeted or described disparities associated with differences in race or 
ethnicity (n=14),15-17,21,22,24,28,29,31-34 socioeconomic status (n=3),18,24,32 insurance status (n=2),19,26 
language (n=2),20,26 health literacy (n=1),23 and sex (n=1).30 All studies were focused in a 
specific clinical area. Five studied a QI intervention in cancer screening, three in cardiovascular 
disease, three in depression care, and three in diabetes. 

Outcomes included health care processes and health outcomes. All but one of the studies 
incorporated multiple components into their QI approach. Patient education was a part of most 
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interventions (12 of 14), although the specific approach differed substantially across the studies. 
Ten of the studies incorporated self-management; this would, include, for example, teaching 
individuals with diabetes to check their blood sugar regularly. Most (8 of 14) included some sort 
of provider education, which may have focused on the clinical issue or on raising awareness 
about disparities affecting the target population. Nonetheless, given the degree to which the 
interventions all included multiple components that were implemented as a system, it is not 
possible to tease apart the effects or implications of individual aspects.  

We organize the results in two ways. First, the results are summarized by effect on particular 
disparities, which is the primary focus of the review; second, descriptions of the studies are 
organized by clinical condition as a reference for end users interested in implementing QI 
approaches in individual clinics or clinical specialties. 

Table 3. Overview of the studies of QI interventions to address disparities in health outcomes 
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Intervention category       

Patient Education 10 1 2 1 2 1 
Provider Education 6 0 0 1 2 1 

Promotion of Self-management 10 1 2 0 2 1 
Audit and Feedback 3 0 0 1 0 1 

Facilitated Relay of Clinical Data to Providers 2 0 0 0 1 1 
Patient Reminder System 2 2 2 0 0 0 

Provider Reminder System 1 0 0 0 1 0 
Organizational Change 1 0 0 0 0 0 

Other 5 0 0 0 2 1 
Condition       

Cancer 2 2 2 1 0 0 
Cardiovascular Disease 2 0 0 0 0 0 

Depression 3 0 0 0 2 1 
Diabetes 3 0 0 0 0 0 

Design        
RCT 9 2 2 1 2 1 

Retrospective cohort 2 0 0 0 0 0 
Prospective cohort 1 0 0 0 0 0 

Abbreviation: RCT = randomized controlled trial. 

Effects on Racial or Ethnic Disparities 

Overview 
Eleven studies provided data on the effects of QI interventions on disparities in health care 

associated with race or ethnicity (Table 4).  
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Two RCTs evaluated the effects of interventions on racial or ethnic disparities in colorectal 
cancer screening.25,26 Three studies explored the effects of various QI strategies on disparities 
associated with race in cardiovascular disease, including coronary artery disease and 
hypertension.21,22,33Three studies evaluated the effect of QI interventions on racial or ethnic 
disparities in depression outcomes15,17,24,28,29,34 and three studies provided data to assess the 
impact of QI interventions on racial or ethnic disparities in diabetes outcomes.16,31,32 

Most (n=8) were unable to show a reduction in disparity, or suggest that they might be useful 
for reducing disparity by failing to demonstrate an amplified effect in any one subgroup. Three 
studies provided data suggesting that their approach had some potential to affect 
disparities.15,21,28,29,32,34 None provided conclusive information and each studied a different 
approach in a different disease condition, making synthesis challenging.  

One disease management and patient education program32 was associated with a reduction in 
disparity between Black and White patients in HbA1c testing when it was targeted in a 
geographic area with very high rates of diabetes. Other interventions did not demonstrate a 
significant reduction in disparity, but an amplified effect was seen in nonwhite populations with 
some interventions, including a patient education program to reduce blood pressure,21 and a 
complex collaborative care model targeted to providers of patients with depression.15,28,29,34 In 
the latter study, the intervention was significantly more effective in the short term among 
minorities, although this was no longer the case at 1 year, and the intervention was not effective 
in any population at five and nine years.  

Table 4. Summary of effects on disparities in health outcomes associated with race or ethnicity 
Author, Year 
Study Design 

Clinical 
Condition(s) 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Arean et al., 
200517 
RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Facilitated relay of 

clinical data to 
provider 

• Other (collaborative 
care model)  

• No disparity in depression severity existed by race or income 
at baseline. 

• The intervention was effective in all racial subgroups with no 
interaction by race and no amplified effect in any group. 

• In subgroup analysis, the intervention was associated with 
greater use of psychotherapy but not pharmacotherapy within 
the Black population 

Bao et al., 
201124 
RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Provider reminder 

system  
• Other (collaborative 

care model) 

• At baseline within the usual care group, 22% of minorities had 
adequate antidepressant use, compared to 39% of White 
patients. 

• The intervention had no effect on this disparity and ethnic 
minorities did not receive greater benefit from intervention 
compared with White patients during any time period. 
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Table 4. Summary of effects on disparities in health outcomes associated with race or ethnicity 
(continued) 

Author, Year 
Study Design 

Clinical Condition(s) 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Bosworth et al., 201121 
RCT 
Cardiovascular disease: 
hypertension 

• Patient education 
• Promotion of self-

management 

• The race by time by treatment group effect model 
suggested differential intervention effects on blood 
pressure (BP) over time for White patients vs. nonwhite 
patients for both systolic blood pressure (SBP) (p=0.08) 
and diastolic blood pressure (DBP) (p=0.01). 

• The combination of home BP monitoring and tailored 
behavioral intervention was most effective in nonwhite 
participants at 24 months (p=0.04). 

Coberley et al., 200732 
Retrospective cohort 
Diabetes 

• Patient education 
• Promotion of self-

management 
• Organizational 

change (disease 
management) 

• Initial racial disparity in HbA1c testing between the 
health disparity zone (HDZ) group and non-HDZ group 
was 12%. 

• Disparity was not significantly reduced after 12 months 
(p=0.06). 

• Within the HDZ zone (high prevalence of diabetes), 
testing increased by15% among Black participants but 
not among White participants, resulting in a reduction in 
disparity in this subgroup analysis. 

Connett and Stamler, 
198422 
RCT 
Cardiovascular disease: 
coronary artery disease 
and hypertension 

• Patient education 
• Promotion of self-

management 

• At baseline, Black participants had higher rates of 
smoking than White participants (68.7% vs. 63%; 
p<.001). 

• Both racial groups experienced significant reductions in 
smoking of close to 50% in the intervention group and 
more than 35% in the usual care group. 

• The baseline disparity persisted in the intervention 
group but was apparently reduced in the usual care 
group. 

• A statistically significant but clinically insignificant 
disparity in DBP and SBP by race was present at 
baseline. 

• Blood pressures were reduced in both the intervention 
and control groups, with greater change observed in the 
intervention group. 

• The small disparity observed at baseline was further 
reduced at followup in the intervention group but not the 
control group. 

Lasser et al., 201126 
RCT 
Cancer: CRC screening 

• Patient education 
• Promotion of self-

management 
• Patient reminder 

system 

• No disparity in CRC screening rates at baseline by race 
or ethnicity. 

• The intervention was more effective in White and Black 
individuals relative to those of other or unknown race. 
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Table 4. Summary of effects on disparities in health outcomes associated with race or ethnicity 
(continued) 

Author, Year 
Study Design 

Clinical Condition(s) 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Mahotiere et al., 200631 
Prospective cohort 
Diabetes 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Audit and feedback 
• Other (community 

intervention) 

• The disparity in biennial lipid profile testing at baseline 
was 19%. 

• The biennial lipid profile testing rate improved by 26.2 
percent in African-American beneficiaries with diabetes 
in the intervention areas following implementation of the 
QI program. 

• The disparity in performance of biennial lipid profile 
between African-American Medicare fee-for-service 
beneficiaries and White Medicare fee-for-service 
beneficiaries reduced to 9.2% following implementation 
of the QI program. 

• An analysis of the direct impact of the selected 
interventions on reducing the disparity in this 
uncontrolled database analysis was not feasible. 

Miranda et al., 200315; 
Miranda et al., 200434; 
Wells et al., 200728; 
Wells et al., 200429  
Cluster RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Audit and feedback 
• Facilitated relay of 

clinical data to 
provider 

• Other (collaborative 
care model)  

• The intervention was associated with decreases in 
probable depressive disorder among minorities but not 
White patients at 12 months. (Latino p=0.02; African-
American p=0.01). 

• At 12 months among intervention recipients, the 
baseline disparity increased (6.7% to 7.7%) between 
Latino and White patients, and decreased between 
African-American and White patients (9.2% to 6.7%). 

• Although a statistically significant interaction was seen 
between intervention and ethnicity at 6 months when 
minorities were grouped and contrasted with White 
patients, no such interaction persisted at 12 months. 

• The overall effect of the intervention on depression 
status was not significant at five and nine years, but an 
interaction with race was seen in the overall model of 
effectiveness. The intervention was associated with 
improvements in the Mental Health Inventory among 
minorities (p=0.008) but not among White patients 
(p=0.59). 

• In subanalysis at five years, QI–Therapy but not QI–
Meds was effective within the minority population. 

Olomu et al., 201033 
Retrospective cohort 
(historic controls) 
Cardiovascular disease: 
coronary artery disease 
 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Other (guideline 

adherence) 

• The American College of Cardiology’s Acute Myocardial 
Infarction (AMI) Guidelines Applied in Practice (GAP) 
strategy was associated with increased inpatient use of 
beta-blockers among nonwhite patients. 

• Racial disparities in use of cardiac catheterization and 
percutaneous coronary intervention appeared after 
implementation of the GAP QI strategy despite overall 
improvements in care. 

• The admission tool and inpatient aspirin were more 
often used post-GAP than pre-GAP in both White and 
nonwhite patients. 

Sequist et al., 201016 
Cluster RCT 
Diabetes 

• Provider education 
• Audit and feedback 

• Disparities were present at baseline in HbA1c levels, 
BP control, and LDL level. 

• The intervention showed no effect overall in either racial 
group. 

• The intervention did not reduce the disparity. 
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Table 4. Summary of effects on disparities in health outcomes associated with race or ethnicity 
(continued) 

Author, Year 
Study Design 

Clinical Condition(s) 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Siddiqui et al., 2011 25 
RCT 
Cancer: CRC screening 

• Patient education 
• Promotion of self-

management 
• Patient reminder 

system 

• No disparity in CRC screening rates at baseline by race 
or ethnicity. 

• No statistically significant difference in screening rates 
between White participants and African-Americans in 
the control group. 

• When intervention groups were combined, the 
screening rate was significantly higher in White 
participants compared to African-Americans. 

Abbreviations: BP = blood pressure; CRC = colorectal cancer; DBP = diastolic blood pressure; GAP = American College of 
Cardiology’s AMI Guidelines Applied in Practice; HbA1c = hemoglobin A1c; HDZ = health disparity zone; LDL = low density 
lipoprotein; QI = quality improvement; RCT = randomized controlled trial; SBP = systolic blood pressure. 

Detailed Description  

Studies Focused on Cancer Outcomes 
Two studies evaluated the effects of interventions on racial or ethnic disparities in colorectal 

cancer screening.25,26 Both studies were secondary analyses of RCTs and examined the 
usefulness of patient education and reminder systems for improving colorectal cancer screening 
rates, as measured by participation in fecal occult blood testing or colonoscopy within one year 
after study entry. One study involved a primary care practice-based research network 26 and the 
other included a single large academic primary care practice. 25 Both trials took place in the 
United States and targeted patients who were due for CRC screening. The two studies employed 
a usual care comparison group. 

One of the secondary RCT analyses randomized 465 participants, including 221 White 
patients, 129 Black patients, and 115 patients of other/unknown race. 25 Patients were assigned to 
either usual care or language-concordant assistance by a patient navigator, a trained individual 
who promoted self-management strategies and provided patient education and reminders. The 
patient navigator intervention as compared with usual care was associated with significantly 
increased screening rates among both White (33.9 vs. 16.5 percent, p=0.003) and Black 
participants (39.7 vs. 16.7%, p=0.004), with overall similar proportions obtaining screening in 
both racial groups during the 12 month followup period. 

The other secondary RCT analysis randomized 1430 patients, including 578 Whites and 852 
Black participants. 26 This trial included a usual care comparison group and employed three 
intervention arms: a standard intervention including an educational brochure and screening 
reminder, a tailored intervention including the standard materials plus additional educational 
information targeting each participant’s perceived barriers to screening as assessed at baseline, 
and a group that received both the tailored intervention plus a reminder phone call. CRC 
screening rates by 12-month followup were similar in the usual care group for Whites as 
compared with African-Americans (33 percent vs. 32 percent). An analysis pooling results of the 
three intervention groups vs. usual care indicated that the interventions had an increased effect 
on improved screening rates among White participants as compared with their Black 
counterparts (53 percent vs. 43 percent, adjusted OR 1.44, 95% CI 1-12 to 1.86, p=0.005). 
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Studies Focused on Cardiovascular Disease  

Coronary Artery Disease 
One post hoc analysis of an RCT,22 and one retrospective cohort study33 explored the effects 

of various QI strategies on racial health care disparities in coronary artery disease. The RCT 
addressed reduction of associated risk factors,22 while the retrospective cohort examined 
management of AMI.33 QI strategies included patient education and facilitation of self–
management22 and a multifactorial provider– and systems–focused strategy.33 Both studies took 
place in the United States, in the setting of two multicenter collaborations of academic and 
community health centers.22,33 The studies each employed an internal usual care comparison 
group. 

For coronary artery disease (CAD), we sought assessments of critically important clinical 
outcomes, surrogate clinical outcomes, and process measures. No health outcomes (e.g., death, 
myocardial infarction, myocardial ischemia, and congestive heart failure were reported. One 
surrogate outcome in the form of a clinical risk factor for CAD (smoking) was reported. Several 
process measures (cardiac catheterization, PCI, beta-blocker usage, aspirin usage) were reported. 

One analysis of RCT data22 evaluated the utility of QI strategies in reducing CAD risk factors 
and one retrospective cohort study33 evaluated QI strategies for improving management of acute 
myocardial function among different racial groups. 

The RCT was the Multiple Risk Factor Intervention Trial (MRFIT), a large secondary 
prevention study among men at elevated risk of CAD.22 The intervention included an initial 
intensive period of ten weekly sessions followed by individual counseling, focused on behavior 
change and risk factor reduction related to nutrition, smoking cessation, and antihypertensive 
therapies.35 The study recruited men from 22 academic and community health care centers in the 
United States. A secondary analysis examined racial differences in CAD risk factor reduction in 
11935 White patients (including individuals who identified their race as “other”) and 931 Black 
patients. The sixth annual followup visit included 5754 in the intervention arm (5338 White 
patients and 416 Black patients) and 5638 in the usual care group (5227 White patients and 411 
Black patients). The incidence of smoking cessation (self–report adjusted for thiocyanate levels) 
by the sixth annual visit was approximately the same among White and Black patients in the 
intervention group, 46.0 percent and 43.0 percent, respectively (p=0.26).* In the usual care group 
at this same time point, Black patients were less likely to have quit smoking than White patients, 
at 22.5 percent versus 29.0 percent (p<0.004).* 

One fair retrospective cohort study, using historical controls33 constructed a retrospective 
cohort from Medicare patients with history of AMI treated at a group of academic and 
community hospitals in Michigan, sampling data from one year preceding a rapid cycle QI 
project and from four months immediately following implementation. The QI strategy involved 
customization and implementation of the American College of Cardiology’s AMI Guidelines 
Applied in Practice (GAP) toolkit,36 including provider education, standing orders, admission 
and discharge tools, and pocket guidelines for clinicians. The analysis compared results between 
the group of patients (including 1158 White and 210 nonwhite patients) treated before 
implementation of the GAP toolkit (pre-GAP), and a separate group of patients (including 1209 
White and 280 nonwhite patients) treated after implementation of the GAP toolkit (post–GAP). 
A significant improvement in use of the admission tool and aspirin during the inpatient stay were 
observed in both White and nonwhite patients. Nonwhite patients had a significant increase in 

*Fisher’s Exact Two-Tailed Test, calculated by review authors using original data. 



 

21 

inpatient beta–blockade (66.0 percent pre–GAP vs. 83.3 percent post-GAP, p=0.04), while White 
patients did not (76.8 percent pre-GAP vs. 82.4 percent post-GAP, p=0.13). 

Although outcomes improved in other measures for both racial groups, they improved more 
for White patients, creating or worsening the disparity between the two groups, while improving 
outcomes overall. For example, pre-GAP, use of the discharge tool was low overall, but similar 
for White and nonwhite patients (1.8 percent vs. 1.0 percent, p=0.37). After implementation of 
GAP, the tool was used more overall, but significantly more often with White patients than 
nonwhite patients (30.1 percent vs. 23.6 percent, p=0.03). A similar effect was observed for 
smoking cessation counseling, which was similar pre-GAP among White and nonwhite patients 
(39.4 percent vs. 34.2 percent, p=0.57), but post-GAP, increased significantly more among 
White patients (73.4 percent vs. 50.0 percent, p=0.002). 

Disparities also developed in use of invasive procedures. For example, the use of cardiac 
catheterization, which was similar among White and nonwhite patients pre-GAP, increased 
significantly among White patients post-GAP (from 45.5 percent to 50.8 percent, p=0.01), 
though it tended to decrease among nonwhite patients (from 44.8 percent pre-GAP to 36.8 
percent post-GAP, p=0.07). Among White patients, PCI increased from 19.8 percent to 25.6 
percent, p=0.0008; however among nonwhite patients, PCI remained flat (15.7 percent pre-GAP 
vs. 13.2 percent post-GAP, p=0.44). Consequently, in the post-GAP period, use of these invasive 
procedures was significantly less common among nonwhite patients than White patients (for 
cardiac catheterization, OR 0.56, 95% CI, 0.43 to 0.74; for PCI, OR 0.44, 95% CI, 0.31 to 0.64 
In summary, this study of the GAP initiative demonstrated mixed results regarding disparities in 
cardiovascular care. Use of the admission tool and inpatient aspirin increased similarly among 
White and nonwhite patients; use of inpatient beta-blockade increased more among nonwhite 
patients; and use of cardiac catheterization and PCI increased more among White patients than 
nonwhite patients. 

Hypertension 
Two post hoc analyses of RCTs explored the effects of various QI strategies on racial 

disparities in hypertension.21,22 The RCTs addressed management of hypertension21 and 
reduction of risk factors for CAD including hypertension.22 QI strategies were patient education 
and facilitation of self–management.21,22 Both studies took place in the United States, with 
settings including university clinics21 and multicenter collaborations of academic and community 
health centers.22 The studies each employed an internal usual care comparison group. 

Health outcomes such as death, myocardial infarction, ischemic stroke, and congestive heart 
failure were not reported. One surrogate clinical outcome (blood pressure) was reported.  

Two post hoc analyses of RCT data assessed the impact of QI strategies on hypertension 
among different racial groups. The MRFIT trial, described above for its modification of coronary 
artery disease risk factors, assessed the effect of the intervention on systolic and diastolic blood 
pressure among Black and White participants.22 Men received monitoring of blood pressure and 
lifestyle counseling; upon being diagnosed with hypertension, they received stepped 
pharmacotherapy. The study quality was assessed as fair; the data presented here are from post 
hoc analyses. 

At baseline, Black men had higher mean blood pressure than White men (138/94 vs. 135/91, 
p<0.001). The intervention was reported to have resulted in slightly greater reduction of blood 
pressure among Black men (reduced systolic blood pressure [SBP] by 11.7 percent and diastolic 
blood pressure [DBP] by 13.6 percent), compared with White men (reduced SBP by 10.3 percent 
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and DBP by 11.4 percent).** In the control group, less reduction was observed compared with the 
intervention, and similar changes in blood pressure were reported among Black men (reduced 
SBP by 5.8 percent and DBP by 8.1 percent) and White men (reduced SBP by 6.4 percent and 
DBP by 7.9 percent).** At the sixth annual followup visit, among intervention patients, mean 
blood pressures were reported to be similar in Black (122/81) and White (121/80) men, and a 
similar proportion of Black (72 percent) and White (71 percent) participants were at or below the 
DBP goal. Achievement of these goals was not related to baseline DBP. Among control group 
patients, mean blood pressure was reported as slightly higher among Black men (129/86), than 
White men (127/84).** Blood pressures in the intervention group were reduced more than were 
those in the control group. A small, but significant baseline disparity in systolic and diastolic 
blood pressure measures was not present at followup in the intervention group, but persisted at 
followup in the control group. 

Another post hoc analysis21 explored racial differences in outcomes following an RCT that 
assessed two hypertension self–management strategies (home blood pressure [BP] monitoring 3 
times weekly, or tailored behavioral self–management intervention by phone every other month) 
alone or in combination, compared with usual care. Participants included White (n=308) and 
nonwhite (n=328, 95 percent African-American) patients with a diagnosis of hypertension for at 
least 1 year before recruitment.21 Participants were treated in two university–affiliated general 
internal medicine clinics and followed for 24 months. The study quality was assessed as fair; the 
data presented here are from a post hoc analysis. At baseline, nonwhite patients had significantly 
higher SBP (128 vs. 121 mm Hg, p<0.0001) and DBP (74 vs. 69 mm Hg, p<0.0001) than White 
participants, and the initial prevalence of blood pressure control was also lower among nonwhite 
than White patients (72.5 vs. 88 percent, p<0.0001). A race by time by treatment group effect 
model suggested differential intervention effects on BP over time for White and nonwhite 
patients for DBP (p=0.01), but not for SBP (p=0.08). 

Among White patients, SBP was not significantly different at 12 or 24 months followup in 
intervention and control groups. Results for DBP were similar, except mean DBP at 1 year was 3 
mm Hg higher in the behavioral only strategy, compared with control (p=0.03). Among nonwhite 
patients, at 1 year, SBP and DBP improved by 5 mm Hg and 3 mm Hg, respectively, in each of 
the three intervention groups, compared with usual care (p<0.05). In the combined intervention 
group (home monitoring + tailored behavioral intervention), persistent improvements in SBP (-
7.5 mm Hg) and DBP (-3.5 mm Hg) were present at 24 months, compared with usual care 
(p<0.05). Thus, the two hypertension self-management strategies were ineffective among White 
patients, but effective among nonwhite patients. The interventions alone or in combination 
significantly reduced BP at 1 year in the nonwhite group, and the combined intervention resulted 
in persistent BP reductions at 24 months, thereby reducing disparities in BP control. 

Studies Focused on Depression Outcomes 
Three studies evaluated the effect of QI interventions on racial or ethnic disparities in 

depression outcomes.15,17,24,28,29,34 All three studies used a collaborative care model, which 
involved collaboration among multiple clinical providers to provide a coordinated set of 
interventions. The clinical model in all three studies included a dedicated mental health 
coordinator (nurse or case manager), creation of mental health teams (composed of primary 
provider, facility nurses, and psychiatrists), evidence-based pharmacotherapy and psychotherapy, 
extensive provider education, and longitudinal patient followup to evaluate clinical status and 

**The authors did not provide statistical tests of significance, and the standard deviations for the means were not 
reported, so statistical analysis could not be performed by the reviewers. 
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adherence. Each intervention was designed to address known barriers to the receipt of quality 
mental health care. 

All three trials were prospective, randomized controlled trials, with randomization to types of 
provider training occurring at the practice level. However, given the nature of the intervention 
(group-level randomization), individual providers and patients retained ability to select the 
treatment provided to the individual patient. All three trials took place in the United States. 

The Partners in Care (PIC) study18,21,31,34,35,41 delivered a composite intervention of patient 
and provider education, nurse-assisted patient assessment, and targeted use of medication 
management and cognitive behavioral therapy. Outcomes were collected through mail surveys at 
6 months,34 1 year,15 2 years,30 5 years29 and 9 years.28 

The study enrolled 1356 patients, and was conducted in six managed care organizations 
around the United States (at least one organization was selected in each of the four United States’ 
census regions; study investigators also sought to recruit organizations known to have high 
enrollment of Mexican Americans).37 

Study patients were selected by use of the 12-month Composite International Diagnostic 
Interview, version 2.1, an unspecified tool designed to evaluate depressed symptoms in the prior 
month, telephone interviews, and self-administered questionnaire. Fourteen percent of the 
patients screened for the study were eligible to participate. Of those eligible, 34.7 percent 
enrolled. The study population included 61.3 percent Caucasians, 30 percent Latinos, and 7.3 
percent African-Americans. 

PIC was designed to compare usual care versus two interventions: QI–Meds and QI–
Therapy. The intervention components: (1) enrolled practices provided in-kind resources (up to 
one half of the cost) to assist in intervention implementation; (2) provider training at study onset 
and monthly meeting thereafter to provide feedback on treatment patterns; (3) each practice had 
a designated staff nurse who was trained as a “depression specialist” who would screen patients 
for depression, then educate and engage those who screened positive in depression self-
management. The QI–Meds intervention contained all above components plus trained nurses 
who assessed patient adherence to antidepressant pharmacotherapy. The QI–Therapy 
intervention contained all of the above components plus local psychotherapists who could 
provide individual or group cognitive behavioral therapy. 

The QI educational material was provided to patients in English or Spanish language text. 
Minority primary care providers were featured in videotapes viewed by intervention participants. 
Providers in intervention practices were given instruction in how to lower barriers to treatment 
experienced by Latino and African-American patients. PIC investigators, belonging to ethnic 
minority subgroups, also provided direct supervision for local experts. 

At 1 year,15 the ethnic minorities in the intervention group (QI–Meds and QI–Therapy were 
combined) had statistically significantly lower rates of probable depression than minorities 
receiving usual care (Latino 27 percent less, p=0.02; African-American 27 percent less, p=0.01). 
Conversely, no such effect was observed among White participants. The disparity between 
Latino participants and the White participants who received the intervention was reported to 
have increased in the first year of participant followup (6.7 percent at baseline to 7.7 percent at 1 
year).** In contrast, the disparity was reported to have decreased when comparing African-
Americans to White participants (9.2 percent to 6.7 percent).** However, although a statistically 
significant interaction was seen between intervention and ethnicity at 6 months when minorities 
were grouped and contrasted with White participants, no such interaction persisted by 1 year. 

**The authors did not provide statistical tests of significance, and the standard deviations for the means were not 
r
 
eported, so statistical analysis could not be performed by the reviewers. 
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At five years, the PIC group provided aggregate and individual results for the two ethnic 
minorities (Latinos and African-Americans).29 In the aggregated analysis, minorities receiving 
QI–Therapy had a lower rate of probable depression compared with usual care minorities (35.6 
percent vs. 55.8 percent, p=0.01). On the other hand, no statistically significant difference was 
observed in outcomes of QI–Meds in terms of probable depressive disorder in the minority 
population (45.4 percent vs. 55.8 percent, p=0.13).29 

The overall effect of the intervention on depression status was not significant at five and nine 
years. No disparity was established at baseline, and the data did not demonstrate a change in 
disparity associated with the intervention.28 

Employment status did not change significantly among minorities as a result of the 
intervention compared with usual care employment rates (Latino 3.5 percent increase, p=0.38; 
African-American 5.3 percent decrease, p=0.43).15 A decrease in the disparity in employment 
between nonwhites and Whites decreased at 6 months from 10 percent to 3.2 percent, but the 
concordant gap between White participants and the Latino participants increased from 3.6 
percent to 5.9 percent at 1 year of followup. The employment status of Black intervention 
recipients also worsened in the first year of followup: at baseline, 74.1 percent Black participants 
versus 64.5 percent White participants were employed; at 1 year, 70.3 percent versus 66 percent 
were employed. None of these changes could be attributed to the intervention, however. 

Appropriate care was defined as identifying a patient’s need for care and providing guideline 
concordant treatments. At 1 year,15 minority intervention subgroups experienced improvement in 
the rate of appropriate care received compared with non-intervention minority groups (Latino 
26.6 percent increase, p=0.03; African-American 26.3 percent increase, p=0.33). The disparity 
between White participants and minority participants was not decreased. 

The five year evaluation reported likelihood of unmet need, rather than rates of appropriate 
depression care, among ethnic minorities.29 Ethnic minority participants in the QI–Meds group 
were 11.8 percent less likely to have unmet need compared with White participants in the QI–
Meds group; ethnic minority participants in the QI–Therapy group were 5.3 percent less likely to 
have unmet need compared with White participants in the QI–Therapy group at 5 years. Because 
the baseline incidence of probable unmet need was not disaggregated by ethnicity, no comment 
can be made on whether the disparity gap was narrowed by either intervention. 

The PROSPECT study 24 involved 20 primary care practices and 396 patients, 60 years of 
age or older, from the Northeastern United States. The intervention included a practice-based 
depression care manager who offered treatment recommendations to the primary care provider 
based on a prespecified algorithm. While the treatment algorithm focused on a particular 
pharmacotherapeutic regimen, the provider or patient could elect to modify the recommended 
course. If pharmacotherapy was declined, then psychotherapy was recommended. Care managers 
were also involved with monitoring patient treatment response and adherence. Providers in 
practices randomized to usual care received videotaped and printed information on depression in 
older patients; they also received written communication that alerted them if a patient fulfilled 
diagnostic criteria for depression. 

The 2011 publication described a post hoc analysis of data that initially evaluated 
intervention efficacy among all older depressed primary care patients included in the study 
population.24 In the original publication,38 investigators reported that the intervention 
demonstrated efficacy in reduction of suicidal ideation and depression symptoms in the study 
population. Since that publication, the PROSPECT investigators conducted a subgroup analysis 
of 134 ethnic minority participants (34 percent) versus 262 non-Hispanic White participants (66 
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percent), and a separate subgroup analysis of 146 college-educated (31 percent) versus 323 non-
college educated participants (69 percent).24 

For appropriate use of antidepressants (i.e., adequate dose), a baseline disparity was observed 
in the usual care group only, in which 22 percent of minorities had adequate antidepressant use, 
compared with 39 percent of non-Hispanic White participants. The effect on difference in this 
measure by race was not statistically significant at any point in time.24 

The IMPACT trial was initially designed to evaluate whether a collaborative care model 
would improve clinical and functional outcomes in primary care patients being treated for 
depression.39 Subsequent subgroup analyses 17,18 were performed to evaluate whether this 
intervention could decrease outcome disparities among older ethnic minorities 17 and among 
older adults of higher and lower incomes 18. IMPACT was carried out across five states 
involving 18 primary care clinics and eight health care organizations. The intervention was a 
collaborative, stepped care model that consisted of a depression care specialist (DCS) who 
coordinated (1) primary care provider education about evidence-based treatment, (2) a 
depression care manager working with the patient and primary care provider to activate patients 
in the management of their depression, (3) ongoing mood and medication monitoring, (4) brief 
psychotherapy (known as “Problem Solving Treatment of Primary Care;” PST-PC), (5) a clinical 
information tracking system, and (6) ready access to a psychiatrist for additional consultation.40 

The original study population consisted of 1801 patients, above the age of 60 years, who met 
criteria for major depression, dysthymic disorder, or both. Though the sample was not stratified 
by ethnicity at enrollment, representation of ethnicities enrolled in the two treatment groups was 
fairly balanced (intervention contained 51 percent of the study’s White patients, 51 percent of the 
study’s Black patients, and only 41 percent of the study’s Latino patients, p= 0.07). The 
collaborative care intervention itself did not incorporate accommodations for cultural 
differences. Participant data was collected at baseline, 3, 6, and 1 year.40 

Ethnicity was not reported by the investigators to have been associated with any statistically 
significant differences in study subjects’ baseline use of mental health treatment services. 

Target responses were a decrease of 50 percent or more in the Hopkins Symptom Checklist-
20 (HSCL-20) score from baseline, and treatment remission (i.e., HSCL-20 score less than 0.5). 
In the overall study population, at 1 year, 45 percent of intervention patients had a 50 percent 
reduction in depressive symptoms compared with 19 percent of the control group patients (OR 
3.45, 95% CI, 2.71 to 4.38). The intervention was equally effective in all groups without cultural 
adaptation.17 

No statistically significant differences existed between ethnic subgroups at baseline in health 
related functional impairment, assessed with the Short Form Physical Functioning Scale. At 1 
year, all ethnic groups had small, statistically significant improvements in functional impairment 
and there was no difference in effect by race or ethnicity.17 

Service use, defined as use of antidepressants or psychotherapy, did not differ statistically by 
participant ethnicity at baseline.17 At 1 year, collaborative care minorities had accessed 
significantly more guideline-concordant depression services than minorities in the usual care 
group (use of antidepressant: 64 percent, 95% CI, 55 to 72 percent vs. 45 percent, 95% CI, 36 to 
55 percent, p=0.003; use of psychotherapy: 37 percent, 95% CI, 28 to 47 percent vs. 13 percent, 
95% CI, 6.5 to 19 percent, p=0.002). The effect of the intervention was thus similar across ethnic 
and income groups.17 Although no statistical interaction was observed overall, there were some 
notable differences in magnitude of effect by race or ethnicity. In particular, in stratified analysis, 
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collaborative care was associated with greater use of psychotherapy among Black patients than 
usual care, but not with greater use of antidepressants.17 

Studies Focused on Diabetes Outcomes 
Three good quality studies provided data to assess the impact of QI interventions on racial or 

ethnic disparities in diabetes outcomes.16,31,32 One was a cluster RCT,16 one was a prospective 
cohort,31 and one was a retrospective cohort study.32 One was a patient reminder system that was 
a part of a larger diabetes management program,32 one was a comparison of community provider 
interventions with statewide programming,31 and the third was a program to provide cultural 
competency training to clinicians.16  

No studies reported health outcomes, including death, hypoglycemic coma, adverse drug 
event, cardiovascular complications, retinopathy progression, nephropathy progression, 
neurologic complications, or hospitalization for a complication of diabetes. Studies reported 
surrogate clinical outcomes, clinical risk factors for diabetes comorbidities, and process 
measures. Clinical outcomes reported in this literature were surrogate measures: achievement of 
hemoglobin A1C (HbA1c) of less than 7 percent, achievement of target blood pressure (BP), and 
achievement of target low density lipoprotein (LDL) cholesterol level. 

One study provided data on all three surrogate outcomes.16 This good quality cluster RCT 
was conducted in eight ambulatory health centers in eastern Massachusetts between 2007 and 
2008 and randomized 124 primary care clinicians (physicians, nurse practitioners, and physician 
assistants) caring for 2699 (36 percent) Black diabetic patients and 4858 (64 percent) White 
diabetic patients to intervention or control.16 Intervention clinicians received cultural competency 
training and monthly race-stratified performance reports that highlighted racial differences in 
control of HbA1c and LDL cholesterol levels and BP. Care recommendations for Black diabetic 
patients along with race-stratified physician-level diabetes performance reports were provided on 
a monthly basis to clinicians in the intervention group. 

White and Black patients differed significantly at baseline for the rate of HbA1c less than 7 
percent, with White patients more likely than Black patients to be controlled (46.1 percent vs. 
40.0 percent, p<0.001) despite no disparity in receipt of annual HbA1c examinations.16 At 
followup, no intervention effect was observed in the Black patient population, with the 
proportion meeting the target in the intervention group just 3.3 percent higher than in the control 
group (adjusted difference 3.3 percent, 95% CI,-2.1 to 8.6, p= 0.24). By the same token, no 
intervention effect was seen in the White participants (adjusted difference 1.9 percent, 95% CI, -
1.9 to 5.6, p= 0.22), and no effect was observed on the disparity between the two groups. 

The same pattern was repeated for blood pressure and LDL outcomes, in which Black 
participants had consistently poorer health indicators, and the intervention was not shown to be 
effective in the Black population, and had no impact on disparities. 

Process measures assessed in the diabetes QI literature were completion of HbA1c testing 
and lipid testing. A good quality retrospective cohort used a corporate national health care 
database to assess the effectiveness of disease management programs on testing for HbA1c 
levels in socioeconomically disparate areas.32 The study defined a Health Disparity Zone (HDZ) 
as a zipcode-defined area in which diabetes prevalence was above the national average of 
diabetes prevalence among minorities. Within a HDZ, individuals were further subdivided by zip 
code areas, depending upon whether the zip code area contained more than 50 percent minorities 
or not (minority vs. nonminority). The study defined a non-HDZ as one with diabetes prevalence 
at or below the national average for minorities. The study population thus included 3359 
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individuals residing in HDZs and 34,066 individuals residing in non-HDZs. Of the 3359 
members living in HDZs, 2068 (61.6 percent) lived within minority zip code areas. 

The study assessed the degree to which a patient reminder telephone intervention increased 
HbA1c testing rates among non-adherent members, and analyzed differences by zone and 
minority neighborhood status.32 Non-adherent members were defined as those who lacked an 
HbA1c test in the baseline period. 

After 1 year, the rate of testing increased significantly (p<0.0001) in the HDZ group to 59.4 
percent. The rate of testing also increased significantly by 4.6 percent to 68.6 percent in the non-
HDZ group (p<0.0001). Thus, the initial 12 percent disparity in testing between high disparity 
and low disparity zones was narrowed by 3 percent to 9 percent after 1 year. The 3 percent 
reduction in disparity did not reach standard statistical significance by Fisher’s exact two-tailed 
test (p=0.06).*** 

The authors further examined the potential for a differential effect in minority neighborhoods 
compared to non-minority neighborhoods within the high disparity zone. Rates of testing in zip 
codes with greater numbers of minority members increased significantly from baseline to 1 year, 
with an increase in testing of 15.5 percent (p< 0.0001). Conversely, no increase over time was 
observed in nonminority zip codes in the HDZ. Therefore, a reduction in racial disparity was 
noted within the population with high prevalence of diabetes, while no reduction in disparity 
between high and low prevalence zones overall was seen. 

Because there was no unexposed group in this study, it is not possible to be certain that 
observed increases in HbA1c testing in both high disparity and non disparity zones were due to 
intervention effects. Nonetheless, a racial disparity was decreased within the high disparity zone, 
where minority zip codes demonstrated greater increases in testing rates compared to non-
minority zip codes. Whether this was because it is easiest to “move the dial” in populations that 
start with the poorest health measures is unknown. Nonetheless, in a “per-protocol” analysis by 
whether or not the call was actually received, receipt of the phone reminder was associated with 
increased likelihood of HbA1c testing, suggesting that phone reminders targeted to 
disadvantaged populations may be a tool for further evaluation. 

One study measured lipid testing as the outcome.31 This prospective cohort study used a 
database of Medicare patients in New York to evaluate an intensive intervention program 
designed to reduce the recognized racial disparity in the rate of biennial lipid profile testing 
among New York City residents with diabetes between 1999 and 2004.31 

The study was quasi-experimental, of good quality, and reported both a before-and-after 
analysis for the African-American Medicare fee-for-service (FFS) beneficiaries with diabetes 
living in the Bronx, Kings, New York, and Queens counties, and a comparison against a 
reference group of all White Medicare FFS beneficiaries with diabetes in the same counties.31 
All subjects had diabetes and received care at physician offices, outpatient clinics, and 
community health centers in the New York City metropolitan area. The QI intervention 
compared Medicare New York State Quality Improvement Organization (IPRO) multifaceted 
provider and community “intense” interventions versus statewide interventions that IPRO 
implemented for the Physician Office Quality Improvement Project. The outcome of interest was 
the proportion of beneficiaries with diabetes who received a biennial lipid profile test. 

The before (April 1999) and after (March 2002 up to March 2004) comparison reported a 
26.2 percent improvement in biennial lipid profile testing rate among African-American 
beneficiaries from 63.8 percent to 80.5 percent and an 8.3 percent improvement in biennial lipid 
profile testing rate among White beneficiaries (increase from 82.8 percent to 89.7 percent).31 

***Fisher’s Exact Two-Tailed Test, calculated by review authors using reported data. 
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The baseline disparity in the biennial lipid profile testing rate among African-American 
beneficiaries compared with all eligible White beneficiaries in the intervention areas was 
19 percent. The disparity during the 2002 to 2004 retesting period was 9.2 percent, a reduction of 
52 percent. The “intervention” itself was multi-faceted, targeting individuals and providers in 
many settings and with different specific approaches, including a provider toolkit, patient 
educational materials, provider reminders, on-site visits and cultural competency training. At the 
same time, community-directed interventions were put into place including outreach, focus 
groups and community-based education. As a community-level intervention, no attempt was 
made to assess individual receipt of the intervention itself; rather, the outcomes were measured at 
the population level. Thus, individuals could move in and out of the population. Nonetheless, a 
reduction in disparity was observed over the intervention period, and despite the fact that it 
cannot be directly associated with the intervention itself or to components of the complex 
intervention, intermediate goals such as participation in cultural competency training were met.31 

Effects on Insurance Disparities 

Overview 
Two studies examined a difference in outcomes associated with insurance status (Table 5). 

Both evaluated interventions to improve cancer screening rates. In one study,19 a patient 
reminder system was equally successful in commercially insured and Medicare insured women 
at increasing rates of regular mammography screening. The study was conducted in a large 
group–model health maintenance organization (HMO) and assessed the use of patient reminders, 
including a mailed reminder (n=630) or telephone contact with opportunity to schedule screening 
(n=653) as compared with usual care (n=625) among women aged 50 to75 years who had 
received a previous mammogram but were overdue for breast cancer screening.19  

The second study comprised a secondary analysis of an RCT conducted in a large primary 
care practice-based research network, aimed at increasing colorectal cancer (CRC) screening 
among eligible adults and including 153 individuals with private insurance and 312 with public 
insurance.26 
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Table 5. Summary of effects on disparities in health outcomes associated with insurance status 
Author, Year 
Study Design 

Clinical Condition 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Barr et al., 200119 
RCT 
Breast cancer 
screening 

• Patient reminder 
system 

• No disparity was observed at baseline. 
• The intervention was successful in both groups. 
• Reminder interventions improved likelihood of 

screening mammography in both commercially 
insured women (p=0.001) and women covered by 
Medicare (p=0.01) with no difference in improvement 
between groups. 

Lasser et al., 201126 
RCT 
Colorectal cancer 
screening 

• Patient education 
• Promotion of self-

management 
• Patient reminder 

system 

• No disparity in screening rates at baseline by race or 
ethnicity. 

• The intervention increased screening rates in both the 
private and public insurance groups compared to 
individuals in the usual care group. 

• The intervention was associated with a better 
screening rate for the privately insured group 
compared to publicly insured group.  

Abbreviations: QI = quality improvement; RCT = randomized controlled trial.  

Detailed Description 
A subgroup analysis explored variable effects of the QI strategies in commercially insured 

patients as compared with Medicare patients, representing approximately 96 percent of the 
original trial population. The quality of this study was assessed as poor. Among commercially 
insured women, the use of followup mammography was greater among those randomized to 
telephone contact (55.6 percent), compared with the mail reminder (44.4 percent) or usual care 
(39.4 percent, p=0.001). Similar effects were observed among women receiving Medicare, who 
also had greater use of followup mammography when randomized to telephone contact (56.4 
percent), compared with the mail reminder (43.6 percent) or usual care (42.7 percent, p=0.01). 

Women covered by Medicare had the same likelihood of followup mammography during the 
study as commercially insured women. Across insurance types, the difference in followup 
mammography was not significantly different with the mailed reminder, compared with usual 
care (p=0.25). Thus, compared with usual care, the telephone based intervention improved 
mammography use for all populations, but the mailed reminders did not. The telephone based 
intervention did not demonstrate greater effect in disadvantaged women, as women in the 
commercially insured and Medicare groups derived similar benefit. 

The other subgroup analysis involved an RCT in which patients due for CRC screening were 
assigned to either usual care or language-concordant assistance by a patient navigator, a trained 
individual who promoted self-management strategies and provided patient education and 
reminders. The intervention as compared with usual care was associated with significantly 
increased screening rates among both privately insured (43.4 percent vs. 22.1 percent, p=0.005) 
and publicly insured participants (28.9 percent vs. 18.9 percent, p=0.04), though the 
effectiveness of the navigator intervention appeared somewhat increased in the privately insured 
group during the 12-month followup period.26 
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Effects on Language Disparities 

Overview 
Two studies examined the degree to which language concordance was associated with 

increased cancer screening (breast and colorectal) among individuals speaking primarily English 
or other languages (Table 6). Both of them studied language concordance, in which strategies are 
provided in the native or preferred language of the participant (e.g., in Spanish for native Spanish 
speakers).  

One study was a secondary analysis of an RCT which provided language-concordant patient 
education for English speaking and Spanish speaking participants, with the goal of increasing 
adherence to recommendations for breast and colorectal cancer screening among eligible 
adults.20 For breast cancer screening, Spanish speakers were more likely to be up to date at 
baseline than English speakers (OR 1.46; 95% CI: 1.16 – 1.84). The intervention was associated 
with increased rates of screening overall, with subgroup analysis indicating a greater effect in the 
Spanish speaking group (OR 1.85; 95% CI: 1.38, 2.47) than the English speaking group (OR 
1.18; 95% CI: 0.82, 1.71). However, the overall multivariate analysis failed to confirm these 
results and providing the intervention in Spanish to Spanish speakers did not make it any more 
effective in this group. This may suggest that targeted language concordant interventions could 
warrant further examination, but these results reflect only one study. For colorectal screening, 
there was no difference in up to date status at baseline, the intervention was again effective 
overall, and there was no language-by-intervention effect. 

Another secondary analysis of an RCT included language-concordant assistance by a patient 
navigator who promoted self-management strategies and provided patient education and 
reminders to facilitate adherence to colorectal cancer screening among eligible adults in a large 
primary care practice-based research network, including 224 individuals speaking English as 
their primary language and 241 speaking a language other than English, including Spanish, 
Portuguese, and Haitian Creole.26 
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Table 6. Summary of effects on disparities in health outcomes associated with language barrier 
Author, Year 
Study Design 

Clinical Condition 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Beach et al., 200720 
RCT 
Cancer: CRC and 
breast cancer 
screening 
 

• Patient education 
• Promotion of self-

management 
• Patient reminder 

system 

• At baseline, Spanish speakers were more likely to be 
up to date on breast cancer screening. 

• The intervention was effective at increasing rates of 
breast cancer screening overall, with greater effect 
among Spanish speakers.  

• Nonetheless, the difference between observed effects 
for breast cancer screening in the two language 
groups was not significant.  

• No disparity in CRC screening rate was measured at 
baseline. 

• The intervention was associated with increases in 
CRC screening in both groups, with neither group 
associated with a greater effect of the intervention. 

• Therefore, although there was no evidence that the 
intervention might reduce known disparities, the 
intervention was effective at increasing CRC 
screening for both groups. 

Lasser et al., 201126 
RCT 
Cancer: CRC 
screening 

• Patient education 
• Promotion of self-

management 
• Patient reminder 

system 

• No disparity was measured at baseline 
• English speaking participants had a similar incidence 

of CRC screening during 1 year of followup in the 
intervention group as compared with usual care. 

• Intervention was particularly beneficial for non-English 
language participants 

Abbreviations: CRC = colorectal cancer; QI = quality improvement; RCT = randomized controlled trial. 

Detailed Description 
In one fair RCT20, a prevention care manager periodically called to remind women about 

screening, assist in overcoming barriers, provide emotional support, and help with scheduling; 
women also received additional educational materials in their preferred language by mail. A 
subgroup analysis focused on the impact of this strategy among women who preferred Spanish 
(n=848) and those who preferred English (n=498). Among Spanish–speaking women, a 
significantly greater proportion of women (72 percent) in the care management group were up to 
date on breast cancer screening at followup, compared with 58 percent in those receiving usual 
care, (adjusted OR 1.86, 95% CI, 1.39 to 2.50). Among English speakers, women in the care 
management group were not significantly more likely to be up to date on breast screening, 
compared with women in the usual care group (60 percent and 56 percent, respectively; adjusted 
OR 1.23, 95% CI, 0.85 to 1.78). Although Spanish-speaking women benefited more from care 
management than did English-speakers, when assessed statistically as an interaction effect, the 
result was non-significant (OR 1.51, 95% CI, 0.94 to 2.42). Though women speaking either 
language were equally likely to receive appointment reminders, access advice, and assistance 
with making primary care appointments, Spanish-speaking women were more likely than 
English–speaking women to receive help scheduling appointments for breast cancer screening 
(26.5 vs. 18.4 percent, p=0.01) and were more likely to have educational materials mailed to 
them (70.2 vs. 60.6 percent, p=0.01). Although it was not significantly greater than the effect 
seen in English-speakers, the magnified effect observed in Spanish-speakers may suggest that 
language concordance is helpful in interventions seeking to achieve up to date cancer screening 
status. 
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Another secondary RCT analysis examined whether education and reminders from a 
language concordant patient navigator led to differences in CRC screening participation among 
English speakers as compared with non-English speakers. 26 While English speaking participants 
had a similar incidence of CRC screening during 1 year of followup in the intervention group as 
compared with usual care (26.8 percent vs. 21.4 percent, p=0.35), assistance from a patient 
navigator was associated with increased CRC screening among individuals speaking languages 
other than English as their primary language (28.9 percent vs. 18.9 percent, p=0.04). 26 

Effects on Health Literacy Disparities 

Overview 
In one study focusing on improving provider-patient communication, in the VA system, 

colorectal cancer screening was increased among individuals with limited health literacy (55.7 
percent vs. 30 percent; p=.002) but not among individuals with adequate health literacy (39 
percent vs. 36 percent; p=.65) in the 20 percent subsample that underwent literacy assessment. 
The intervention itself included a workshop and feedback sessions for providers and educational 
materials for patients that included a video (Table 7). 

Table 7. Summary of effects on disparities in health outcomes associated with health literacy 
Author, Year 
Study Design 

Clinical Condition 
QI Intervention 

Characteristic(s) Effect on Health Disparity 

Ferreira et al., 200523 
RCT 
Cancer: CRC screening 

• Patient education 
• Provider education  
• Audit and feedback 

• Patients with limited health literacy were significantly 
more likely to be screened for CRC when treated at 
the VA clinic implementing the QI strategy as 
compared with patients treated at the usual care clinic 
(55.7% vs. 30.0%, p=0.002). 

• Patients with adequate health literacy were equally 
likely to pursue CRC screening when treated at the 
VA clinic implementing the QI strategy as compared 
with the patients treated at the usual care clinic 
(39.0% vs. 36.0%, p=0.65). 

• Although the effect of the intervention on disparity 
was not measured directly, the intervention improved 
the incidence of up-to-date CRC screening among 
those with limited health literacy only and not among 
those with higher health literacy, suggesting that it 
might be a useful tool for reducing literacy related 
disparity. 

Abbreviations: CRC = colorectal cancer; QI = quality improvement; RCT = randomized controlled trial; VA = Veterans Affairs. 

Detailed Description 
The RCT included men aged 50 years or older, without a family history of CRC or polyps, 

who had not received recent CRC screening. The study randomized one VA clinic to a provider 
and patient education strategy and one VA clinic to continue usual care.23 The provider 
education intervention included a two-hour workshop on CRC screening and health literacy–
sensitive communication skills, 1-hour feedback sessions every 4 to 6 months on the clinic’s 
CRC screening rates, confidential provider–specific reports on screening rates, and small group 
role–playing about how to effectively make CRC screening recommendations. The patient 
education intervention included a video and educational material on CRC screening, though only 
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204 of 1978 patients in the overall RCT received this. The quality of this study was assessed as 
poor; randomization was broken, and the participants in this analysis represent a small proportion 
of the entire data set. A subset of patients completed the Rapid Estimate of Adult Literacy in 
Medicine (REALM) instrument at baseline, representing approximately 19 percent of the overall 
study sample (n=382/1978). Patients were classified as limited health literacy if they scored 
below ninth grade level on the REALM (n=139) and adequate health literacy if they scored at the 
ninth grade level or above (n=243). Patients with limited health literacy who were treated at the 
intervention clinic were significantly more likely to undergo CRC screening (55.7 percent) than 
low literacy patients treated at the usual care clinic (30.0 percent, p=0.002). There was no 
significant difference in CRC screening between the intervention and usual care clinics for 
patients with high health literacy (39.0 vs. 36.0 percent, p=0.65). Although the effect of the 
intervention on disparity was not measured directly, the intervention improved the incidence of 
up-to-date CRC screening among those with limited health literacy only and not among those 
with higher health literacy, suggesting that it might be a useful tool for reducing literacy related 
disparity. 

Effects on Socioeconomic Disparities 

Overview 
In the two studies that assessed differences in effect by socioeconomic status, no effect was 

seen by income, but individuals with less education experienced greater benefits of collaborative 
care for depression than did those with higher education (Table 8). 

Table 8. Summary of effects on disparities in health outcomes associated with socioeconomic 
status 

Author, Year 
Study Design 

Clinical Condition 
QI Intervention 

Characteristic(s) Effect on Health Disparity 

Arean et al., 200718 
RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Other (collaborative 

care model)  
• Facilitated relay of 

clinical data to 
provider 

• Both low income and high/middle income populations 
experienced a very small benefit from the 
collaborative care intervention [fewer depression 
symptoms (high/middle income adjusted OR -0.41, 
95% CI -0.49 to -0.33; low-income adjusted OR -0.39, 
95% CI, -0.5 to -0.27; comparator: usual care)], but no 
disparities in depressive symptoms had existed at 
baseline. 

Bao et al., 201124 
RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Other (collaborative 

care model)  
• Provider reminder 

system 

• No disparity in depressive symptoms was present at 
baseline 

• At 24 months, participants with no college education 
had a greater reduction in depression than 
participants with college. 

Abbreviations: OR = odds ratio; QI = quality improvement; RCT = randomized controlled trial. 
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Detailed Description 
The IMPACT trial on depression care17,18 which also examined racial or ethnic disparities 

(see description above), included a subgroup analyses to evaluate whether this intervention could 
decrease outcome disparities among older ethnic minorities17 and among older adults of higher 
and lower incomes.18 Both low income and high/middle income populations experienced a very 
small benefit from the collaborative care intervention [fewer depression symptoms (high/middle 
income adjusted OR -0.41, 95% CI -0.49 to -0.33; low income adjusted OR -0.39, 95% CI, -0.5 
to -0.27; comparator: usual care)], but no disparities in depressive symptoms had existed at 
baseline.18 

A functional impairment gap did exist at baseline, with poor individuals scoring lower on the 
PCS (41.1 ± 7.4 vs. 38.6 ± 7.1; p<0.01). At 1 year, the collaborative care groups did experience a 
small but nonsignificant benefit when compared with usual care groups across income levels 
(high/middle income: adjusted OR 1.67, 95% CI, 0.78 to 2.55; low income: adjusted OR 1.46, 
95% CI, 0.33 to 2.60), the effect of which was to reduce the gap somewhat between groups. 
Nonetheless the intervention was not associated with improvements overall.18 

The PROSPECT study on depression care,24 which also examined race or ethnicity 
disparities (see description above) included a subanalysis focused on socioeconomic outcomes, 
based on degree of college education as a marker for SES. The no-college and some college 
groups had no statistically significant difference in depression severity as measured by the 
Hamilton Depression Rating Scale, at baseline or up to18 months post-intervention, although at 
24 months, the no-college group reduced their depression scores more than did the group with a 
college education (difference of -3.8 [-6.8 to -0.4]).24 Nonetheless, no disparity existed to be 
narrowed, and the authors do not provide data to attribute the effect to the intervention. After 
adjusting for baseline antidepressant use, the no-college educated recipients of the study 
intervention had greater benefit in appropriate use of antidepressants (i.e., adequate dose) 
compared with the college-educated participants who received intervention (23.4 percent 
difference, 95% CI, 5.5 to 43.7 percent) at 1 year, but a statistically significant difference was 
not sustained at 24 months. 

Effects on Disparities by Sex 

Overview 
One analysis from the PIC depression study examined the degree to which a collaborative 

care model for depression could reduce known disparities in accessing care and in outcomes by 
sex (Table 9). The intervention components: (1) enrolled practices provided in-kind resources 
(up to one half of the cost) to assist in intervention implementation; (2) provider training at study 
onset and monthly meeting thereafter to provide feedback on treatment patterns; (3) each 
practice had a designated staff nurse who was trained as a “depression specialist” who would 
screen patients for depression, then educate and engage those who screened positive in 
depression self-management. The QI–Meds intervention contained all of the above components 
plus trained nurses who assessed patient adherence to antidepressant pharmacotherapy. The QI–
Therapy intervention contained all of the above components plus local psychotherapists who 
could provide individual or group cognitive behavioral therapy. 

Women had higher rates of appropriate depression care compared with men at 2 years 
(p = 0.0001). A medication focused intervention and a therapy focused intervention decreased a 
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disparity gap between men and women in probable unmet need from 10 percent to 1 percent 
(QI–Meds) and 3 percent (QI–Therapy) at 24 months. 

Table 9. Summary of effects on disparities in health outcomes associated with sex 
Author, Year 
S tud y Des ign  

Clin ica l Condition 

QI In te rven tion 
Charac te ris tic (s ) Effec t on  Hea lth  Dis parity 

Sherbourne et al., 
200430 
Cluster RCT 
Depression 

• Patient education 
• Provider education  
• Promotion of self-

management 
• Audit and feedback 
• Facilitated relay of 

clinical data to 
provider 

• Other (collaborative 
care model) 

• Women had higher rates of appropriate depression 
care compared with men at 2 years (p= 0.0001).  

• QI–meds and QI–Therapy decreased “probable 
unmet need” disparity gap between men and women 
from 10% to 1% (QI–Meds) and to 3% (QI–Therapy) 
at 24 months. 

Abbreviations: QI = quality improvement; RCT = randomized controlled trial. 

Detailed Description 
Women in QI–Meds group had non-sustained increase in employment rates compared with 

usual care women (p=0.23); no change occurred among women in QI–Therapy compared with 
usual care (p=0.10). Men in QI–Therapy also had a non-sustained improvement in employment 
status compared with the usual care (p=0.61) and QI–Meds (p=0.71) groups. The employment 
status disparity between men and women widened at 2 years in both intervention groups (QI–
Meds gap = 8 percent; QI–Therapy gap = 6 percent) with men less likely to be employed than 
women.30 

Women were 10.2 percent more likely than men at baseline to receive appropriate depression 
care (p=0.03). Over time, the disparity gap for “probable unmet need for depression care” 
between men and women was decreased from 10 percent to 1 percent (QI–Meds) and to 3 
percent (QI–Therapy) at 2 years.30 
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Discussion 
Review of Main Findings 

Disparities in health care access, utilization and outcomes are a known challenge to 
improving quality of care across the United States. Disparities have been measured in a wide 
range of clinical conditions including: cancer, diabetes, end stage renal disease, cardiovascular 
disease, HIV and AIDS, maternal and child health, mental health and substance abuse, and 
respiratory diseases.1 Given the potential for quality improvement (QI) strategies to improve 
health care in clinical settings, interest has developed in whether they might be used to reduce 
disparities, potentially by being particularly effective at improving outcomes in individuals and 
groups affected by disparities. A review of effectiveness of QI interventions to reduce disparities 
has the potential to provide a basis for policy and health care program decision making when 
choices about how to best serve a disadvantaged population are made. 

QI activities that are implemented across a large population provide a degree of efficiency 
and sustainability. However, even in the face of positive outcomes, disparities remain, as 
improvements in care affect all segments of the population—the “rising tide raises all boats.”41 
Conversely, it is theoretically possible that QI interventions could worsen quality of care for a 
disadvantaged population relative to an advantaged one.  

Although substantial research has examined ways to improve the health of specific 
populations known to have disproportionate rates of poor outcomes, little research has focused 
on measuring a decrease in disparity between two groups. Rather, disparities research generally 
measures an increase in appropriate care in a disadvantaged group under the assumption that an 
improvement in outcomes in that group should bring their outcomes closer in line to those of the 
group to whom they are implicitly compared. This is not always the case. For example, although 
survival has improved for premature infants overall in the United States, including among racial 
minorities, the gap between survival for White and Black babies has continued to increase.42 
Thus, research may focus on changing outcomes in one group, but if improvements are seen in 
all groups, disparities will remain. The purpose of this review was specifically to identify the 
potential for QI interventions to close the gap between measured outcomes in two groups of 
individuals to identify interventions that might be specifically targeted to situations where there 
is a disparity. 

Methodologic challenges in this literature, including heterogeneity in the study populations, 
target clinical conditions, and interventions have made synthesis and interpretation challenging. 
No two studies used the same QI intervention to study disparity in the same health outcome. The 
standard approach to assessing the strength of an overall body of literature involves assessing a 
number of factors, including the risk of bias in individual studies, consistency of the overall 
literature, and precision of available estimates. The resulting strength of evidence score reflects 
the degree to which we expect the observed effects to be stable and not altered with future 
research. For this particular review, the measure of effect was a change in a disparity between 
two groups in a health outcome, rather than a change in the health outcome itself. The strength of 
the evidence would nonetheless be assessed for each health outcome and each intervention. 
Thus, as the results could not be combined quantitatively, and no two studies evaluated the same 
intervention and outcomes, it is not possible to consider the strength of the evidence (confidence 
in a given effect) to be other than insufficient at this time.  
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Nonetheless, 19 papers qualified for our review, reflecting results from 14 studies, and these 
studies do provide information on the potential role of some QI interventions in reducing 
disparities in health and health care, pending additional research. Studies were conducted to 
improve care in cancer screening, cardiovascular disease, depression, and diabetes care, using a 
number of different QI models (Table 10). Most interventions included some elements of patient 
education (12/14) and promotion of self-management (10/14). Most (11/12) involved at least two 
QI components. One included language concordance as an additional component.20 

Table 10. Included studies’ quality improvement strategies 

Author, Year  
Clinical 

Condition(s) 

Patient 
Education 

Provider 
Education 

Promotion of 
Self-

Management 

Audit and 
Feedback 

Facilitated 
Relay of 
Clinical 
Data to 

Providers 

Patient 
Reminder 
System 

Provider 
Reminder 
System 

Organizational 
Change Other 

Arean et al., 
2007;18 Arean 
et al., 200517 
Depression 

● ● ●  ●    ●a 

Bao et al., 
201124  
Depression 

● ● ●    ●  ●a 

Barr et al., 
200119  
Cancer: breast 
cancer 
screening 

     ●    

Beach et al., 
200720  
Cancer: CRC 
and breast 
cancer 
screening 

●  ●   ●    

Bosworth et al., 
201121 
Cardiovascular 
disease: 
hypertension 

●  ●       

Coberley et al., 
200732 
Diabetes  

●  ●     ●b  

Connett and 
Stamler, 198422  
Cardiovascular 
disease: 
coronary artery 
disease and 
hypertension 

●  ●       

Ferreira et al., 
200523  
Cancer: CRC 
screening 

● ●  ●      

Lasser et al., 
201126 
Cancer: CRC 
screening 

●  ●   ●    
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Table 10. Included studies’ quality improvement strategies (continued) 

Author, Year  
Clinical 

Condition(s) 

Patient 
Education 

Provider 
Education 

Promotion of 
Self-

Management 

Audit and 
Feedback 

Facilitated 
Relay of 
Clinical 
Data to 

Providers 

Patient 
Reminder 
System 

Provider 
Reminder 
System 

Organizational 
Change Other 

Mahotiere et 
al., 200631 
Diabetes  

● ● ● ●     ●c 

Olomu et al., 
201033  
Cardiovascular 
disease: 
coronary 
artery disease 

● ● ●      ●d 

Miranda et al., 
2003;15 
Miranda et al., 
2004;34 Wells 
et al., 2007;28 
Wells et al., 
2004;29 
Sherbourne et 
al., 200430 
Depression 

● ● ● ● ●    ●a 

Sequist et al., 
201016 
Diabetes 

 ●  ●      

Siddiqui et al., 
201125 
Cancer: CRC 
screening 

● ●    ●    

Counts 12 8 10 4 2 4 1 1 5 
Notes: aCollaborative care; bDisease Management; cCommunity intervention; dGuideline adherence 
Abbreviation: CRC = colorectal cancer. 

Although the strength of the evidence (our confidence that future studies will not change 
observe estimates of effect) is uniformly insufficient at this point in time, this is partly due to the 
substantial heterogeneity in research clinical targets, disparity targets and interventions. 
Additional research is needed to confirm currently observed effects in individual studies, and 
provide new information on approaches in the health system to reducing disparities in health and 
health care. Therefore, we present the evidence in two ways, by clinical target and by disparity 
target, to describe areas where there may be promising suggestions for additional research. 

Effects on Disparities 
Included studies addressed disparities by race or ethnicity (Table 11), insurance (Table 12), 

language (Table 13), health literacy (Table 14), socioeconomic status (Table 15), and sex (Table 
16). 

Table 11 summarizes results of studies addressing disparities in health outcomes associated 
with race or ethnicity. One disease management and patient education program32 was associated 
with a reduction in disparity between Black and White patients in HbA1c testing when it was 
targeted in a health disparity zone (HDZ) with a high prevalence of diabetes. Other interventions 
did not demonstrate a significant reduction in disparity, but an amplified effect was seen in 
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nonwhite (presumably disadvantaged) population, including an additional patient education 
program for reduction in blood pressures,21 and a complex collaborative care model aimed at 
providers of patients with depression.15,28,29,34 In the latter study, the intervention was more 
effective in the short term among minorities, although the interaction was no longer significant 
after 1 year, and the intervention was not effective overall at five and nine years. 

Table 11. Summary of effects on disparities in health outcomes associated with race or ethnicity  
Author, Year 
Study Design 

Clinical 
Condition(s) 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Arean et al., 200517 
RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Other (collaborative 

care model)  
• Facilitated relay of 

clinical data to provider 

• No disparity in depression severity existed by race or 
income at baseline. 

• The intervention was effective in all racial subgroups 
with no interaction by race and no amplified effect in any 
group. 

• In subgroup analysis, the intervention was associated 
with greater use of psychotherapy but not 
pharmacotherapy within the Black population 

Bao et al., 201124 
RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Other (collaborative 

care model)  
• Provider reminder 

system 

• At baseline within the usual care group, 22% of 
minorities had adequate antidepressant use, compared 
to 39% of White patients. 

• The intervention had no effect on this disparity and 
ethnic minorities did not receive greater benefit from 
intervention compared with White patients during any 
time period. 

Bosworth et al., 
201121 
RCT 
Cardiovascular 
disease: 
hypertension 

• Patient education 
• Promotion of self-

management 

• The race by time by treatment group effect model 
suggested differential intervention effects on BP over 
time for White participants vs. nonwhite participants for 
both SBP (p=0.08) and DBP (p=0.01). 

• The combination of home BP monitoring and tailored 
behavioral intervention was most effective in nonwhite 
participants at 24 months (p=0.04). 

Coberley et al., 
200732 
Retrospective 
cohort 
Diabetes 

• Patient education 
• Promotion of self-

management 
• Organizational change 

(disease management) 

• Initial racial disparity in HbA1c testing between the 
health disparity zone (HDZ) group and non-HDZ group 
was 12%. 

• Disparity was not significantly reduced after 12 months 
(p=0.06). 

• Within the HDZ zone (high prevalence of diabetes), 
testing increased by15% among Black participants but 
not among White participants, resulting in a reduction in 
disparity in this subgroup analysis. 
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Table 11. Summary of effects on disparities in health outcomes associated with race or ethnicity 
(continued) 

Author, Year 
Study Design 

Clinical Condition(s) 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Connett and Stamler, 
198422 
RCT 
Cardiovascular disease: 
coronary artery disease 
and hypertension 
 

• Patient 
education 

• Promotion of 
self-
management 

• At baseline, Black participants had higher rates of smoking 
than White participants (68.7% vs. 63%; p<.001). 

• Both racial groups experienced significant reductions in 
smoking of close to 50% in the intervention group and 
more than 35% in the usual care group. 

• The baseline disparity persisted in the intervention group 
but was apparently reduced in the usual care group. 

• A statistically significant but clinically insignificant disparity 
in DBP and SBP by race was present at baseline. 

• Blood pressures were reduced in both the intervention and 
control groups, with greater change observed in the 
intervention group. 

• The small disparity observed at baseline was further 
reduced at followup in the intervention group but not the 
control group. 

Lasser et al., 201126 
RCT 
Cancer: CRC screening 

• Patient 
education 

• Promotion of 
self-
management 

• Patient reminder 
system 

• No disparity in CRC screening rates at baseline by race or 
ethnicity. 

• The intervention was more effective in White and Black 
individuals relative to those of other or unknown race. 

Mahotiere et al., 200631 
Prospective cohort 
Diabetes 

• Patient 
education 

• Provider 
education 

• Promotion of 
self-
management 

• Audit and 
feedback 

• Other 
(community 
intervention) 

• The disparity in biennial lipid profile testing at baseline was 
19%. 

• The biennial lipid profile testing rate improved by 26.2 
percent in African-American beneficiaries with diabetes in 
the intervention areas following implementation of the QI 
program. 

• The disparity in performance of biennial lipid profile 
between African-American Medicare fee-for-service 
beneficiaries and White Medicare fee-for-service 
beneficiaries reduced to 9.2% following implementation of 
the QI program. 

• An analysis of the direct impact of the selected 
interventions on reducing the disparity in this uncontrolled 
database analysis was not feasible. 
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Table 11. Summary of effects on disparities in health outcomes associated with race or ethnicity 
(continued) 

Author, Year 
Study Design 

Clinical Condition(s) 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Miranda et al., 200315; 
Miranda et al., 200434; 
Wells et al., 200728; 
Wells et al., 200429  
Cluster RCT 
Depression 

• Patient 
education 

• Provider 
education 

• Promotion of 
self-
management 

• Audit and 
feedback 

• Other 
(collaborative 
care model)  

• Facilitated relay 
of clinical data 
to provider  

• The intervention was associated with decreases in 
probable depressive disorder among minorities but not 
White patients at 12 months. (Latino p=0.02; African-
American p=0.01). 

• At 12 months among intervention recipients, the baseline 
disparity increased (6.7% to 7.7%) between Latino and 
White patients, and decreased between African-American 
and White patients (9.2% to 6.7%). 

• Although a statistically significant interaction was seen 
between intervention and ethnicity at 6 months when 
minorities were grouped and contrasted with White 
patients, no such interaction persisted at 12 months. 

• The overall effect of the intervention on depression status 
was not significant at five and nine years, but an interaction 
with race was seen in the overall model of effectiveness. 
The intervention was associated with improvements in the 
Mental Health Inventory among minorities (p=0.008) but 
not among White patients (p=0.59). 

• In subanalysis at five years, QI–Therapy but not QI–Meds 
was effective within the minority population. 

Olomu et al., 201033 
Retrospective cohort 
(historic controls) 
Cardiovascular disease: 
coronary artery disease 
 

• Patient 
education 

• Provider 
education 

• Promotion of 
self-
management 

• Other (guideline 
adherence) 

• The American College of Cardiology’s Acute Myocardial 
Infarction (AMI) Guidelines Applied in Practice (GAP) 
strategy was associated with increased inpatient use of 
beta-blockers among nonwhite patients. 

• Racial disparities in use of cardiac catheterization and 
percutaneous coronary intervention appeared after 
implementation of the GAP QI strategy despite overall 
improvements in care. 

• The admission tool and inpatient aspirin were more often 
used post-GAP vs. pre-GAP in both White and nonwhite 
patients. 

Sequist et al., 201016 
Cluster RCT 
Diabetes 

• Provider 
education 

• Audit and 
feedback 

• Disparities were present at baseline in HbA1c levels, BP 
control, and LDL level. 

• The intervention showed no effect overall in either racial 
group. 

• The intervention did not reduce the disparity. 

Siddiqui et al., 2011 25 
RCT 
Cancer: CRC screening 

• Patient 
education 

• Promotion of 
self-
management 

• Patient reminder 
system 

• No disparity in CRC screening rates at baseline by race or 
ethnicity. 

• No statistically significant difference in screening rates 
between Whites and African-Americans in the control 
group. 

• When intervention groups were combined, the screening 
rate was significantly higher in Whites compared to 
African-Americans. 

Abbreviations: BP = blood pressure; CRC = colorectal cancer; DBP = diastolic blood pressure; GAP = American College of 
Cardiology’s AMI Guidelines Applied in Practice; HbA1c = hemoglobin A1c; HDZ = health disparity zone; LDL = low density 
lipoprotein; QI = quality improvement; RCT = randomized controlled trial; SBP = systolic blood pressure. 

Two studies (Table 12) examined a difference in outcomes associated with insurance 
status.19,26 In both studies, the intervention was equally successful at increasing cancer screening 
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in publicly and privately insured participants. In the first,19 a patient reminder system for breast 
cancer screening improved mammography rates in all women. In the second study,26 language-
concordant assistance by a patient navigator who promoted self-management strategies, patient 
education, and reminders was associated with significantly increased colorectal cancer screening 
rates among both privately insured and publicly insured participants compared to usual care, but 
seemed to be most effective in the privately insured group.  

Table 12. Summary of effects on disparities in health outcomes associated with insurance status 
Author, Year 
Study Design 

Clinical Condition 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Barr et al., 200119 
RCT 
Cancer: breast cancer 
screening 

• Patient reminder 
system 

• No disparity was observed at baseline. 
• The intervention was successful in both groups. 
• Reminder interventions improved likelihood of 

screening mammography in both commercially 
insured women (p=0.001) and women covered by 
Medicare (p=0.01) with no difference in improvement 
between groups. 

Lasser et al., 201126 
RCT 
Cancer: CRC screening 

• Patient education 
• Promotion of self-

management 
• Patient reminder 

system 

• No disparity in CRC screening rates at baseline by 
race or ethnicity. 

• The intervention increased screening rates in both the 
private and public insurance groups compared to 
individuals in the usual care group. 

• The intervention was associated with a better 
screening rate for the privately insured group 
compared to publicly insured group.  

Abbreviations: CRC = colorectal cancer; QI = quality improvement; RCT = randomized controlled trial. 

Two studies examined the effects of QI strategies on disparities associated with language 
(Table 13). Both of them studied language concordance, in which strategies are provided in the 
native or preferred language of the participant (e.g., in Spanish for native Spanish speakers). One 
study examined the degree to which a language concordant intervention increased cancer 
screening (breast and colorectal) among English and Spanish speaking patients. For breast cancer 
screening, Spanish speakers were more likely to be up to date at baseline than English speakers 
(OR 1.46; 95% CI: 1.16 – 1.84). The intervention was associated with increased rates of 
screening overall, with greater effect in the Spanish speaking group (OR 1.85; 95% CI: 1.38, 
2.47) than the English speaking group (OR 1.18; 95% CI: 0.82, 1.71). However, the overall 
multivariate analysis failed to confirm these results and providing the intervention in Spanish to 
Spanish speakers did not make it any more effective in this group. For colorectal screening, there 
was no difference in up to date status at baseline, the intervention was again effective overall, 
and there was no language-by-intervention effect. 

A second study included language-concordant assistance by a patient navigator promoting 
self-management strategies, and providing patient education and reminders to facilitate 
adherence to colorectal cancer screening for individuals speaking English as their primary 
language and individuals speaking a language other than English. The patient navigator 
intervention was associated with increased CRC screening among individuals speaking 
languages other than English as their primary language (28.9 percent vs. 18.9 percent, p=0.04), 
but not among patients for whom English was their primary language (26.8 percent vs. 21.4 
percent, p=0.35)26 These studies combined may suggest that targeted language concordant 
interventions could warrant further examination, with results suggesting a significantly different 
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effect for non-English speakers and English speakers in one study, and a clinically, but not 
statistically different effect in the other.  

Table 13. Summary of effects on disparities in health outcomes associated with language barrier 
Author, Year 
Study Design 

Clinical Condition 

QI Intervention 
Characteristic(s) Effect on Health Disparity 

Beach et al., 200720 
RCT 
Cancer: CRC and 
breast cancer 
screening 
 

• Patient education 
• Promotion of self-

management 
• Patient reminder 

system 

• At baseline, Spanish speakers were more likely to be 
up to date on breast cancer screening. 

• The intervention was effective at increasing rates of 
breast cancer screening overall, with greater effect 
among Spanish speakers.  

• Nonetheless, the difference between observed effects 
for breast cancer screening in the two language 
groups was not significant.  

• No disparity in CRC screening rate was measured at 
baseline. 

• The intervention was associated with increases in 
CRC screening in both groups, with neither group 
associated with a greater effect of the intervention. 

• Therefore, although there was no evidence that the 
intervention might reduce known disparities, the 
intervention was effective at increasing CRC 
screening for both groups. 

Lasser et al., 201126 
RCT 
Cancer: CRC 
screening 

• Patient education 
• Promotion of self-

management 
• Patient reminder 

system 

• No disparity was measured at baseline 
• English speaking participants had a similar incidence 

of CRC screening during 1 year of followup in the 
intervention group as compared with usual care. 

• Intervention was particularly beneficial for non-English 
language participants 

Abbreviations: CRC = colorectal cancer; QI = quality improvement; RCT = randomized controlled trial. 

In one health literacy study focusing on improving provider-patient communication in the 
VA system, colorectal cancer screening was increased among individuals with limited health 
literacy (55.7 percent vs. 30 percent; p=.002) but not among individuals with adequate health 
literacy (39 percent vs. 36 percent; p=.65) in the 20 percent subsample that underwent literacy 
assessment. The intervention itself included a workshop and feedback sessions for providers and 
educational materials for patients that included a video (Table 14). 
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Table 14. Summary of effects on disparities in health outcomes associated with health literacy 
Author, Year 
S tud y Des ign  

Clin ica l Condition 

QI In te rven tion 
Charac te ris tic (s ) Effec t on  Hea lth  Dis parity 

Ferreira et al., 200523 
RCT 
Cancer: CRC screening 

• Patient education 
• Provider education  
• Audit and feedback 

• Patients with limited health literacy were significantly 
more likely to be screened for CRC when treated at 
the VA clinic implementing the QI strategy as 
compared with patients treated at the usual care clinic 
(55.7% vs. 30.0%, p=0.002). 

• Patients with adequate health literacy were equally 
likely to pursue CRC screening when treated at the VA 
clinic implementing the QI strategy as compared with 
the patients treated at the usual care clinic (39.0% vs. 
36.0%, p=0.65). 

• Although the effect of the intervention on disparity was 
not measured directly, the intervention improved the 
incidence of up-to-date CRC screening among those 
with limited health literacy only and not among those 
with higher health literacy, suggesting that it might be a 
useful tool for reducing literacy related disparity. 

Abbreviations: CRC = colorectal cancer; QI = quality improvement; RCT = randomized controlled trial; VA = Veterans Affairs. 

In the two studies that assessed differences in effect by socioeconomic status, no effect was 
seen by income, but individuals with less education experienced greater benefits of collaborative 
care for depression than did those with higher education (Table 15). 

Table 15. Summary of effects on disparities in health outcomes associated with socioeconomic 
status 

Author, Year 
Study Design 

Clinical Condition 
QI Intervention 

Characteristic(s) Effect on Disparity Target 

Arean et al., 200718 
RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Facilitated relay of 

clinical data to 
provider 

• Other (collaborative 
care model)  

• Both low income and high/middle income populations 
experienced a very small benefit from the 
collaborative care intervention [fewer depression 
symptoms (high/middle income adjusted OR -0.41, 
95% CI -0.49 to -0.33; low income adjusted OR -0.39, 
95% CI, -0.5 to -0.27; comparator: usual care)], but no 
disparities in depressive symptoms had existed at 
baseline. 

Bao et al., 201124 
RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Provider reminder 

system 
• Other (collaborative 

care model) 

• No disparity in depressive symptoms was present at 
baseline. 

• At 24 months, participants with no college education 
had a greater reduction in depression than 
participants with college. 

Abbreviations: OR = odds ratio; QI = quality improvement; RCT = randomized controlled trial. 

One analysis examined the degree to which a collaborative care model for depression could 
reduce known disparities in accessing care and in outcomes by sex (Table 16). Women had 
higher rates of appropriate depression care compared with men at 2 years (p= 0.0001). A 
medication focused intervention and a therapy focused intervention decreased a disparity gap 
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between men and women in probable unmet need from 10 percent to 1 percent (QI–Meds) and 3 
percent (QI–Therapy) at 24 months. 

Table 16. Summary of effects on disparities in health outcomes associated with sex 
Author, Year 
S tud y Des ign  

Clin ica l Condition 

QI In te rven tion 
Charac te ris tic (s ) Effec t on  Hea lth  Dis parity 

Sherbourne et al., 
200430 
Cluster RCT 
Depression 

• Patient education 
• Provider education 
• Promotion of self-

management 
• Audit and feedback 
• Facilitated relay of 

clinical data to provider 
• Other (collaborative 

care model) 

• Women had higher rates of appropriate depression 
care compared with men at 2 years (p= 0.0001). 

• QI–Meds and QI–Therapy decreased “probable unmet 
need” disparity gap between men and women (from 
10% to 1% (QI–Meds) and to 3% (QI–Therapy) at 24 
months). 

Abbreviations: QI = quality improvement; RCT = randomized controlled trial. 

In sum, there are individual studies that suggest benefits in particular subgroups known to 
suffer from disparities in health and health care. By far, the largest proportion of the literature 
focused on the ability of QI interventions to reduce racial disparities, with some suggestions that 
targeted programs could have some greater effects among racial minorities in both diabetes32 and 
hypertension.21 However, consistent findings from a rich body of literature are lacking to guide 
QI efforts specifically to reduce disparities.  

Based on the limited evidence qualified for inclusion in this report, several strategies are 
worthy of future study, and possibly wider implementation. These strategies include the 
collaborative care model15,17,18,28,29,34 and the role of targeted patient education,21,26,32 which is 
accommodating of recipients’ language and literacy levels. The collaborative care model 
emphasizes the coordination of care by multiple clinical providers, usually by a care manager, 
and interventions that reflect literacy and language needs of participants have included both the 
preparation of materials in multiple languages, and materials that reflect the complexity of 
medical or health care information and the need to make it accessible to a range of patients. A 
common thread is the emphasis on adapting interventions to the needs of disadvantaged 
populations and to individuals within them. Sufficient data are not available to support universal 
implementation of these strategies, but the strategies may be suitable for implementation if an 
appropriate plan is in place to monitor their effectiveness. 

Applicability 
Given the insufficient strength of evidence health systems or clinicians wishing to replicate 

any of these interventions should carefully assess whether the interventions apply or must be 
modified to suit their particular patient population, clinical setting, and available resources. 
Discussions of implementation are likely to be in the context of specific clinical conditions, 
given the degree to which the health system is structured in this way. Therefore, we summarize 
the available literature and its likely applicability by clinical focus below. 
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Cancer 

Summary 
Five RCTs with subgroup analyses explored the effects of various QI strategies on health 

care disparities in cancer screening, including one examining breast cancer screening,19 three 
studies assessing screening for colorectal cancer,23,25,26 and one assessing both breast and 
colorectal cancer screening.20. Disparities that served as the focus of these analyses included 
insurance status,19 health literacy,23 and language.20 The QI strategies included provision of mail 
or telephone reminders to patients,19 education and feedback for clinicians,23 and language–
concordant telephone support calls from prevention care managers to patients.20 All three RCTs 
took place in study settings including one large group–model health maintenance organization 
(HMO),19 two Department of Veterans Affairs (VA) clinics,23 and 11 community health 
centers.20 All studies employed an internal, “usual care” comparison group. A language-
concordant intervention,20 as compared with usual care, was more effective in increasing breast 
cancer screening among Spanish-speaking women than in English-speaking women, but the 
observed difference between the two groups (English and Spanish speaking) was not significant. 
The language-concordant intervention did not have a similar effect on colorectal cancer (CRC) 
screening.20 A health-literacy targeted strategy, as compared with usual care, facilitated CRC 
screening among those with limited health literacy more effectively than among those with high 
health literacy.23 A reminder intervention for breast cancer screening had no differential effect on 
mammography disparities by insurance status.19 

Applicability 
Studies included patients cared for at community clinics in New York City, men treated at 

two VA clinics in Chicago, and women enrolled in a large group model HMO in the northeastern 
United States. These settings were appropriate for cancer screening interventions, as the bulk of 
cancer screening recommendations focus on the clinic setting. However, it is uncertain how well 
the results of these studies generalize to other populations or settings. 

The tested interventions varied substantially, ranging from patient reminders to provider 
education with audit and feedback. These interventions could be replicated, though they 
generally required significant organizational resources to develop and implement and may not be 
feasible in other settings. Barriers to care may also differ in other settings, and the interventions 
likely would need to be adapted to the needs of the target population. In each study, usual care 
served as the comparator, and this too, may differ in other practice settings. Thus, the marginal 
benefit of each intervention likely would be different in different settings. 

Study outcomes consisted only of short-term process measures—receipt of cancer screening 
during followup. No long-term outcomes or clinical outcomes, such as diagnosis of 
malignancies, were reported. Thus the long-term clinical impact of such interventions is unclear. 

Cardiovascular Disease 

Summary 
One post hoc analysis of an RCT22 and one retrospective cohort study33 explored the effects 

of various QI strategies on racial health care disparities in coronary artery disease. The RCT 
addressed reduction of risk factors for coronary artery disease,22 while the retrospective cohort 
examined management of acute myocardial infarction (AMI).33 QI strategies included patient 
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education and facilitation of self–management22 and a multifactorial provider– and systems–
focused strategy.33 Both studies were collaborations of academic and community health 
centers.22,33 The studies each employed an internal “usual care” comparison group. 

One study of cardiovascular risk factor modification showed no meaningful reduction in 
health disparities seen in smoking rates, although both Black and White participants had 
substantially lower rates of smoking after intervention.22 The other study of AMI treatment 
reduced disparities in one aspect of treatment, which exacerbated disparities in other areas.33 The 
strength of evidence was insufficient. 

Two post hoc analyses of RCTs explored the effects of various QI strategies on racial health 
care disparities in hypertension.21,22 The RCTs addressed management of hypertension21 and 
reduction of risk factors for coronary artery disease (CAD) including hypertension.22 QI 
strategies were patient education21 and facilitation of self–management.21,22 The studies took 
place in university clinics21 and multicenter collaborations of academic and community health 
centers.22 The studies each employed an internal “usual care” comparison group. 

One study had no significant intervention effect on a clinically insignificant disparity in 
blood pressure measures present at baseline after patient education and promotion of self 
management.22 In the second study, however, a home-based self-management strategy, including 
home blood pressure monitoring and tailored self-management strategies were more effective in 
the Black population than in the White population, although the study design precludes a clear 
causal effect by the intervention. 21 

Applicability 
Studies of CAD risk factor control included men with CAD risk factors at clinical centers in 

18 U.S. cities, and patients with hypertension cared for at two university-affiliated clinics in 
North Carolina. A study involving treatment of acute myocardial infarction (AMI) included 
patients hospitalized at academic and community hospitals in Michigan. The study involving 
men only has limited applicability to women, as patterns of CAD risk factors differ by sex. 
Moreover, its enrollment occurred between 1973 and 1975, limiting applicability to present day 
practice. The results of the other two studies are applicable to patients in academic primary care 
practices, or academic or community hospitals, respectively. 

The interventions for CAD risk factor control included intensive patient education and self-
management, along with medication titration in one study. The intervention for AMI treatment 
involved provider education, practice feedback, and implementation of a toolkit. These all 
required significant institutional resources and the CAD risk factor interventions in particular 
may not be feasible in routine clinical practice. The AMI treatment initiative, though requiring 
institutional commitment, has already been disseminated extensively around the United States as 
a professional society initiative (American College of Cardiology Guidelines Applied in 
Practice), and thus, its replication is confirmed to be feasible. In each of these studies, usual care 
served as the comparator. As this varies across practice settings, the effect of the interventions 
may differ in other environments. 

For studies of cardiovascular risk factor control, outcomes consisted of intermediate clinical 
variables (hypertension, cholesterol, smoking, weight). Outcome assessment in the AMI 
treatment study was extensive but focused on measures of process and proximal utilization (e.g., 
prescription of evidence-based medications, use of cardiac catheterization). 
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Depression 

Summary 
The three studies that evaluated the effect of QI interventions on disparities in depression 

outcomes focused on racial disparities but included analyses on sex,30 income,18 and educational 
status.24 All three studies used a collaborative care model, which involved collaboration among 
multiple clinical providers to provide a coordinated set of interventions .The clinical model in all 
three studies included a dedicated mental health coordinator (nurse or case manager), creation of 
mental health teams (composed of primary provider, facility nurses, and psychiatrists), evidence-
based pharmacotherapy and psychotherapy, extensive provider education, and longitudinal 
patient followup to evaluate clinical status and adherence. Each intervention was designed to 
address known barriers to the receipt of quality mental health care. 

The collaborative care models were all associated with improvements in mental health 
outcomes, including depression scores, severity and functioning, but none specifically 
demonstrated a reduction in disparity caused by the intervention. In part, this was because few 
disparities were measurable at baseline, and what the studies did show is that there was no 
significant difference in the effect in groups defined by income, race or education. Nonetheless, 
there were some notable differences in effectiveness that might inform future research. For 
example, the Prevention of Suicide in Primary Care Elderly: Collaborative Trial (PROSPECT) 
intervention had a greater effect on clinical outcomes in the less educated group, 24 and the effect 
of the Partners in Care (PIC) intervention was amplified in minorities on some measures.28 
Although no change in disparity was associated with the interventions, improvements did occur 
across the board, and no harms were reported in any of the studies. However, because we 
selected only those studies that could have demonstrated a change in disparity, this review does 
not include even a small proportion of the overall literature on collaborative care, so it is possible 
that these studies are anomalies in terms of overall effectiveness. 

Applicability 
Two of the three studies focused on elderly patients in primary care. One included a range of 

ages in adulthood. All included both men and women and were racially diverse. Nonetheless, 
these patient groups may represent a small proportion of the individuals who struggle with 
depression because of the limited range of health care settings represented in these studies. It is 
unclear whether the observed results apply to patient populations who receive their primary and 
mental health care outside of a managed care system, or to individuals who do not receive 
regular medical care. Additionally, given the settings in which the study took place, they also 
may not apply to vulnerable populations receiving care through public health systems. 

The interventions were all intensive in terms of demand on resources and required strong 
communication between care providers. In the PIC study, enrolled practiced committed to an 
intervention cost-sharing arrangement, with the understanding that the long-term implementation 
would fall on the organization of practice itself. The degree to which this is likely to be feasible 
is unclear. 

All studies compared the intervention to usual care, although usual care was not ever 
completely described and therefore would be expected to vary. 

Generally speaking, outcomes were appropriate and reflected those that would and could be 
used in practice. They included changes in depressive symptoms, incidence of probably 
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depressive disorder, mental health related quality of life, functional impairment, and receipt of 
appropriate depression care. 

All studies were conducted in primary care practices associated with larger health care 
organizations. It is unclear whether results would therefore apply to other settings, including 
individual practices without the resources of a larger organization, or assisted living facilities 
(pertinent because of the focus on the elderly population). 

Diabetes 

Summary 
Three good quality studies could be used to assess the impact of QI interventions on 

disparities in diabetes outcomes. One was a randomized controlled trial (RCT),16 one was a 
prospective cohort,31 and one was a retrospective cohort study.32 None reported critically 
important clinical outcomes of diabetes, such as death, hypoglycemic coma, adverse drug event, 
cardiovascular complications, retinopathy progression, nephropathy progression, neurologic 
complications, or hospitalization for a complication of diabetes. Rather, they reported on 
surrogate clinical outcomes, clinical risk factors for diabetes comorbidities, and process 
measures. In two of three studies of diabetes, disparities were reduced in one or more outcomes 
over the course of the study in at least one subgroup, but the study designs were such that the 
reduction could not be be shown to be caused by the intervention. 31,32 

In one study of a patient reminder system, racial disparities were reduced when HbA1c 
testing increased substantially among Black participants, relative to no change among White 
participants. In a broad, systems level program in New York State, a disparity of 19 percent in 
biennial lipid testing between African-American beneficiaries and White Medicare recipients 
was reduced to 9.2 percent after intervention of multifaceted QI program. However, the 
intervention was multifaceted and widespread, and the authors note that they cannot attribute the 
change to any specific components of the intervention.  

Applicability 
Studies included people cared for by primary care clinicians in ambulatory health centers in 

eastern Massachusetts, diabetes disease management program members living in 
socioeconomically disparate areas throughout the United States and Medicare patients in New 
York State. Therefore, the results may or may not be applicable to other populations in other 
regions. 

Interventions evaluated included cultural competency training for clinicians and race-
stratified performance reports with recommendations for Black diabetic patients, patient 
telephone reminders in Health Disparity Zones, defined as one with diabetes prevalence above 
the national average for minorities, and Medicare New York State Quality Improvement 
Organization (IPRO) multifaceted provider and community interventions. The interventions may 
not be available in other regions and settings, since they required significant programmatic and 
implementation resources. The usual care comparators described in these studies may not be 
applicable to other settings and regions. 

Studies reported surrogate clinical outcomes (i.e., HbA1c control), clinical risk factors for 
diabetes comorbidities (i.e., blood pressure and lipid control), and process measures (i.e., HbA1c 
and low density lipoprotein measurements). Duration of studies was generally 1 year. No studies 
reported any critically important clinical outcomes of diabetes such as death or microvascular 
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and/or macrovascular complications. Results from surrogate outcomes may not apply to 
important long-term clinical outcomes in people with diabetes. 

Studies were conducted in ambulatory health centers in eastern Massachusetts, in diabetes 
disease management programs across the United States, and in New York State. As much of 
diabetes care is delivered in primary care ambulatory settings, the evidence would be applicable. 
However, specialty clinic settings were not reported and the evidence may not apply. 

Gaps in the Literature 
A sufficient body of methodologically appropriate research to assess the effects of QI 

intervention on disparity outcomes currently is not available in the literature. Our assessment is 
consistent with at least one prior review from 2006,8 despite several additional years of QI 
research. Although researchers have focused on the role of QI for improving care in specific 
populations, there is a fundamental lack of research focused specifically on reducing gaps in the 
availability, accessibility, and quality of health care between any two populations.43 Authors of 
studies in this review have attempted to address the question by conducting post hoc analyses of 
RCTs intended to study the effectiveness of QI interventions; however, in doing so they have 
broken what randomization existed and have been unable to make the necessary comparison to 
tie observed improvements to the intervention conclusively. 

Our review specifically sought studies that could measure a potential change in disparity. 
Other types of studies, such as those that only included only underserved individuals, might 
provide valuable information to policymakers and clinicians hoping to improve care in those 
populations, but would not have been included in this review. 

Limitations 
One of the challenges to studying the degree to which QI interventions can be found to 

address disparities is the substantial breadth and heterogeneity of clinical conditions of interest, 
populations of people with the clinical conditions, QI intervention strategies, comparator, 
important clinical outcomes, surrogate outcomes, and disparities of interest. Compounding this 
heterogeneity is poor indexing of QI strategies in the medical literature databases. For example, 
the subject term “Quality Improvement” was only added to PubMed in 2011; before this time, 
myriad subject terms were employed to describe the various strategies employed in the QI 
literature, understandably leading to tremendous variability in how similar studies are 
categorized in the database. This is partially due to a lack of consistency or agreement on what 
constitutes a QI intervention – what is available in the literature is often not clearly identified as 
such and may be multifaceted and thus difficult to evaluate or compare to other intervention 
studies. Many QI interventions also include non-QI components, such as broader public health 
initiatives; thus, the potential impact of the QI intervention may be masked or difficult to isolate. 

A further challenge to studying changes in disparities is the poor documentation of those 
disparities, and the fact that any two populations may represent multiple and overlapping 
disparities. In the studies that we were able to find that could have empirically assessed a 
disparity change, many were unable to demonstrate any existing disparity at baseline, which may 
be a reflection of the complexity of identifying and measuring disparities using single 
characteristics. Future studies will require much broader populations to include enough 
individuals from diverse background to capture and assess disparities over time empirically. 

Finally, the degree to which publication bias may exist is unknown but potentially important 
for this literature. Many QI interventions are programmatic interventions in health care systems, 
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not necessarily designed as research. Decisions about whether to publish the results of such 
interventions could, therefore, be based on the degree to which they were perceived to be 
successful and potentially useful to other industry colleagues and systems. It is possible that 
other interventions have been performed and remain unpublished. 

Future Research 
Calls for the study of QI strategies to address disparities are not new.6 In order to advance 

this field, research must be specifically designed to assess the relevant contrasts in disparities and 
not rely on post hoc analyses of interventions designed to improve the health and health care of 
all participating individuals. In part, this is complicated by a lack of detailed evidence about the 
root causes of disparities.  

To determine if a QI intervention is effective for reduction of a disparity, the research 
protocol needs to establish the baseline health outcomes for the health condition of interest for at 
least two groups, and this baseline data must include the report of disparity. The research 
protocol must be designed to produce a report of the same health outcome measures after the QI 
intervention for the same groups, and that post-intervention analysis must include data about the 
disparity. In this way, two levels of effectiveness are measured simultaneously—that for the 
intervention overall and that for the reduction of disparity. 

For intervention effectiveness to be established there must be a statistically significant 
improvement in the health outcomes for an intervention group, compared with a control group. 
For reduction of disparity effectiveness to be established, there must be a statistically significant 
reduction of the disparity measured after the intervention, compared with the baseline disparity; 
complex sample size calculations must be performed to determine that the study will be 
adequately powered for both QI intervention effectiveness versus control, and for QI intervention 
effectiveness for reduction of disparity. A potentially effective intervention for reducing 
inequities may be one that is equally effective across the socioeconomic spectrum, but that may 
reduce health inequalities simply because the prevalence of health problems among the 
disadvantaged is greater. It may also be the case that an intervention is more effective in a 
disparity group because it addresses their particular needs, but also benefits the non-disparity 
group (e.g., a disease management program that pays attention to issues of health literacy may 
provide greater benefits to patients with low health literacy). Nonetheless, the vast majority of 
studies purported to address disparities study only one group—the disadvantaged group—thus 
eliminating the studies’ own ability to actually measure an actual change in disparity. 

Even with well-designed studies, the basis for believing that a QI intervention designed to 
improve health care overall would reduce a disparity is the assumption that it would have an 
amplified effect in a disadvantaged group, thus accelerating their health care improvement to the 
point that the gap decreases. This assumption has not been adequately studied in any health care 
condition or in relation to any disparity, and this foundational research is necessary to establish 
the basis for continuing research on QI interventions with the expectation that they will affect 
disparities. 

Nonetheless, QI interventions that demonstrate improvements across all populations do not 
necessarily do so at the expense of disadvantaged groups; they simply do not demonstrate an 
ability to accelerate change in one group versus another to the point that a gap is closed. 
Therefore, it is unclear whether QI interventions are potentially fruitful or appropriate for the 
purpose of reducing health care outcome disparities, despite their known effectiveness at 
improving health and health care across disparity groups. 
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Nonetheless, research should be conducted on the collaborative care model and the role of 
targeted patient education, which is accommodating of recipients’ language and literacy levels. 
As previously noted, sufficient data are not available to support universal implementation of 
these strategies, but the strategies may be suitable for implementation if an appropriate plan is in 
place to monitor their effectiveness. In particular, it will be important in studying these and other 
QI interventions to ensure capture on data reflecting organizational adherence to interventions, 
something notably missing from the current literature.  

Furthermore, data on patient characteristics known to be associated with disparity should be 
collected regularly such that any observed changes in disparity can be measured. Future studies 
should provide data in such a way that both the overall effectiveness and a change in disparity 
can be assessed statistically. 

Conclusions 
The literature on QI interventions generally and their ability to improve health and health 

care is large. Whether those interventions are effective at reducing disparities remains unclear. 
This report should not be construed to assess the general effectiveness of QI in the health care 
setting; rather, QI has not been shown specifically to reduce known disparities in health care or 
health outcomes. In a few instances, some increased effect is seen in disadvantaged populations; 
these studies should be replicated and the interventions studied further as having potential to 
address disparities. Specific examples that warrant additional study include increasing our 
understanding of the collaborative care model in improving depression outcomes, and the role of 
targeted patient education, including ensuring that interventions are provided in the primary 
language of the patients. 
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Acronyms and Abbreviations 
AA African-American 
ADA American Diabetes Association 
AHRQ Agency for Healthcare Research and Quality 
AMI Acute myocardial infarction 
BP Blood pressure 
CABG Coronary artery bypass grafting 
CAD Coronary artery disease 
CBT Cognitive behavior therapy 
CC Collaborative care 
CHD Coronary heart disease 
CI Confidence interval 
CQG Closing the Quality Gap 
CQI Continuous Quality Improvement 
CRC Colorectal cancer 
DBP Diastolic blood pressure 
DCM Depression care manager 
DCS Depression care specialist 
EPC Evidence-based practice center 
FADE Quality improvement organizational model: Focus, Analyze, Develop, Execute, 

Evaluate 
FFS Fee-for-service 
FOBT Fecal occult blood test 
FS/COL Flexible sigmoidoscopy or colonoscopy 
GAP American College of Cardiology’s AMI Guidelines Applied in Practice  
GCC Guideline concordant care 
HbA1c Glycosylated hemoglobin 
HDL High density lipoprotein 
HDZ Health disparity zone 
HMO Health maintenance organization 
IMPACT Improving mood-promoting access to collaborative treatment 
IOM Institute of Medicine 
IPRO Medicare quality improvement organization for the State of New York 
KQ Key question 
LDL Low density lipoprotein 
MCO Managed care organization 
MCS-12 Mental health component scale 
MDD Major depressive disorder 
mm Hg Millimeter of mercury 
mmol/L Millimole per liter 
MRFIT Multiple risk factor intervention trial 
N-O Newcastle-Ottawa 
NA Not applicable 
Non-HDZ Non-health disparity zone 
NP Nurse practitioner 
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NR Not reported 
adjusted OR Adjusted odds ratio 
OR Odds ratio 
PA Physician assistant 
PCI Percutaneous coronary intervention 
PCS-12 Physical component score 
PDSA Plan, Do, Study, Act 
PIC Partners in care 
PROSPECT Prevention of Suicide in Primary Care Elderly  
QI Quality improvement 
QI–Meds Quality improvement-enhanced medication management 
QI–Therapy Quality improvement-enhanced therapy management 
QoL Quality of life 
RCT Randomized controlled trial 
REALM Rapid estimate of adult literacy in medicine 
RoB Risk of bias 
SBP Systolic blood pressure 
SD Standard deviation 
SES Socioeconomic status 
TEP Technical Expert Panel 
TQM Total quality management 
UC Usual care 
VA Veterans Affairs 
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Appendix A. Literature Search Strategies 

Database: PubMed  
Search Search terms Search 

results 

#1  reminder systems[mh] OR guideline adherence[mh] OR medical audit[mh] OR 
interdisciplinary communication[mh] OR feedback[mh] OR nursing audit[mh] OR patient 
education as topic[mh] OR education, continuing[mh] OR health personnel/education[mh] 
OR health education[majr] OR “provider education” OR self care[mh] OR organizational 
innovation[mh] OR “self management” OR quality improvement[tiab] OR quality 
assurance, health care[mh] OR quality indicators, health care[mh] OR safety 
management[majr] OR patient safety[tiab] 

481284 

#2  health status disparities[mh] OR healthcare disparities[mh] OR minority health[mh] OR 
ethnic groups[mh] OR minority groups[mh] OR health literacy[mh] OR health literacy[tiab] 
OR numeracy[tiab] OR socioeconomic factors[mh] OR social class[mh] OR sexuality[mh] 
OR communication barriers[mh] OR translating[mh] OR language[mh:noexp] OR 
insurance coverage[mh] OR medically uninsured[mh] OR disparities[tiab] OR 
disparity[tiab] OR inequity[tiab] OR inequities[tiab] OR inequality[tiab] OR inequalities[tiab]  

475923 

#3 colorectal neoplasms[mh] OR breast neoplasms[mh] OR heart failure[mh] OR myocardial 
ischemia[mh] OR coronary disease[mh] OR diabetes mellitus[mh:noexp] OR diabetes 
mellitus, type 1[mh] OR diabetes mellitus, type 2[mh] OR hypertension[mh:noexp] OR 
pregnancy outcome[mh] OR birth weight[mh] OR premature birth[mh] OR infant 
mortality[mh] OR infant, low birth weight[mh] OR infant, premature[mh] OR depressive 
disorder[mh:noexp] OR depressive disorder, major[mh] OR depression[mh] OR 
asthma[mh] OR pneumonia[mh] OR pneumococcal vaccines[mh] OR cystic fibrosis[mh] 
OR kidney failure, chronic[mh] OR renal dialysis[mh] 

1517358 

#4  #1 AND #2 AND #3 AND eng[la] AND humans[mh] AND 1983:2011[dp] 3616 

#5  #4 AND case reports[pt]  44 

#6 #4 AND letter[pt] 49 

#7  #4 AND review[pt] 288 

#8  #4 AND editorial[pt]  43 

#9  #4 AND comment[pt]  74 

#10 #4 AND practice guideline[pt] 16 

#11 #4 AND historical article[pt] 11 

#12 #4 AND legal cases[pt] 2 

#13 #4 AND news[pt] 27 

#14 #4 AND newspaper article[pt] 2 

#15 #4 AND meta-analysis[pt] 15 

#16 #4 AND jsubsetk 16 

#17 #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR 
#16 

507 

#18 #4 NOT #17 3109 
Key: jsubsetk consumer health subset; [la] language; [mh] Medical Subject Heading; [mh:noexp] Medical Subject Heading, not 
including narrower terms; [pt] publication type; [tiab] title or abstract word 
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Database: CINAHL (EBSCOhost interface) 
Search Search terms Search 

results 

#1  (MH “Quality Assurance”) OR (MH “Quality of Health Care”) OR (MH “Patient Safety”) OR (MH 
“Reminder Systems”) OR (MH “Health Education+”) OR (MH “Audit”) OR (MH “Feedback”) OR 
(MH “Self Care”) OR TX quality OR (MH “Education, Continuing”) OR (MH “Education, 
Medical, Continuing”) OR (MH “Education, Nursing, Continuing”) OR (MH “Quality 
Management, Organizational”) OR (MH “Organizational Change”)  

271475 

#2 (TX disparity OR disparities OR numeracy OR health literacy OR inequity OR inequities OR 
inequality OR inequalities) OR (MH “Minority Groups”) OR (MH “Socioeconomic Factors+”) 
OR (MH “Communication Barriers”) OR (MH “English as a Second Language”) OR (MH 
“Insurance, Health+”) OR (MH “GLBT Persons+”) OR (MH “Sexuality”) OR (MH “Bisexuality”) 
OR (MH “Homosexuality”) OR (MH “Medically Uninsured”) OR (MH “Ethnic Groups+”)  

241818 

#3 (MH “colorectal neoplasms+”) OR (MH “breast neoplasms+”) OR (MH “heart failure”) OR (MH 
“myocardial ischemia+”) OR (MH “diabetes mellitus, insulin-dependent”) OR (MH “diabetes 
mellitus, non-insulin-dependent”) OR (MH “hypertension”) OR (MH “infant, low birth weight”) 
OR (MH “infant, premature”) OR (MH “pregnancy outcomes”) OR (MH “infant mortality”) OR 
(MH “depression”) OR (MH “asthma”) OR (MH “pneumonia+”) OR (MH “pneumococcal 
vaccine”) OR (MH “cystic fibrosis”) OR (MH “kidney failure, chronic”) OR (MH 
“hemodialysis”)(MH “colorectal neoplasms+”) OR (MH “breast neoplasms+”) OR (MH “heart 
failure”) OR (MH “myocardial ischemia+”) OR (MH “diabetes mellitus, insulin-dependent”) OR 
(MH “diabetes mellitus, non-insulin-dependent”) OR (MH “hypertension”) OR (MH “infant, low 
birth weight”) OR (MH “infant, premature”) OR (MH “pregnancy outcomes”) OR (MH “infant 
mortality”) OR (MH “depression”) OR (MH “asthma”) OR (MH “pneumonia+”) OR (MH 
“pneumococcal vaccine”) OR (MH “cystic fibrosis”) OR (MH “kidney failure, chronic” 

208909 

#4 #1 AND #2 AND #3, limited to English, human, peer reviewed journals, research articles; 
MEDLINE articles excluded 

413 

#5 #4 AND (PT “abstract”) 55 

#6 #4 AND (MH “case studies”) 10 

#7 #4 AND (PT “commentary”)  3 

#8 #4 AND (PT “editorial”)  1 

#9 #4 AND (PT “letter”) 1 

#10 #4 AND (PT “practice guidelines”) 1 

#11 #4 AND (PT “proceedings”)  1 

#12 #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11  70 

#13 #4 NOT #12 343 
Key: MH CINAHL medical subject heading; + explode term; PT publication type; TX text word 
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Database: PsycINFO (CSA interface) 
Search Search terms Search 

results 

#1  DE=(quality of care OR clinical audits OR feedback OR knowledge of results OR client 
education OR continuing education OR decision support systems OR self care skills OR self 
management OR organizational innovation OR quality control OR safety OR “health 
education”) OR (reminder OR reminders), limited to 1980 -2011, journal article, English 
language, and human 

35168 

#2  DE=(health disparities OR racial and ethnic groups OR racial and ethnic differences OR health 
literacy OR minority groups OR english as a second language OR communication barriers OR 
language proficiency OR numerical ability OR “health insurance” or “employee health 
insurance” or “workers compensation insurance” or “fee for service” or “health maintenance 
organizations” or “medicaid” or “medicare” or “underinsured health insurance” or “uninsured 
health insurance” OR “transgender” or “transsexualism” OR “sexual orientation” or “bisexuality” 
or “heterosexuality” or “homosexuality” or “lesbianism” or “male homosexuality”) OR (disparity 
OR disparities OR inequity OR inequities OR inequality OR inequalities), limited to 1980 -2011, 
journal article, English language, and human 

80091 

#3  DE=(breast neoplasms OR hypertension OR pregnancy outcomes OR premature birth OR 
birth weight OR asthma OR pneumonia OR cystic fibrosis OR kidney diseases OR “heart 
disorders” or “angina pectoris” or “arrhythmias heart” or “bradycardia” or “fibrillation heart” or 
“tachycardia” or “coronary thromboses” or “myocardial infarctions” OR “diabetes” or “diabetes 
mellitus” OR “major depression” OR “depression emotion” OR “dialysis” or “hemodialysis”) OR 
(DE=(neoplasms) AND (DE=(colon disorders) OR colon OR colorectal)) OR (pneumococcal 
AND (vaccine OR vaccines OR vaccination OR vaccinated OR vaccinations)), limited to 1980 -
2011, journal article, English language, and human 

80009 

#4 #1 AND #2 AND #3  391 

#5  PT=(edited book) or PT=(editorial) or PT=(electronic collection) or PT=(encyclopedia entry) or 
PT=(encyclopedia) or PT=(erratum/correction) or PT=(handbook/manual) or PT=(letter) or 
PT=(obituary) or PT=(publication information) or PT=(reference book) or PT=(reprint) or 
PT=(review-book) or PT=(review-media) or PT=(textbook/study guide) or PT=(dissertation) or 
PT=(review-software) or PT=(abstract collection) or PT=(authored book) or PT=(bibliography) 
or PT=(book) or PT=(chapter) or PT=(classic book) or PT=(column/opinion) or 
PT=(comment/reply) or PT=(conference proceedings) or PT=(dissertation abstract) 

1101 

#6 ME=(focus group OR interview OR literature review OR meta analysis OR nonclinical case 
study OR systematic review)  

94944 

#7  #4 NOT (#5 OR #6) 336 
Key: DE subject term; PT publication type; ME methodology 
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Database: Social Science Citation  
Search Search terms Search 

results 

#1  TS=(health literacy OR (language AND (barrier* OR problem*)) OR English as a second 
language OR (health AND numeracy)) AND Language=(English) AND Document 
Type=(Article) 

11111 

#2  TS=(breast cancer OR colorectal cancer OR colon cancer OR diabetes OR heart failure OR 
coronary artery disease OR heart disease OR myocardial infarction OR myocardial ischemia 
OR hypertension OR hypertensive OR depression OR depressive disorder OR asthma OR 
cystic fibrosis OR pneumonia OR end stage renal disease OR (birthweight AND low) OR 
premature birth OR prematurity OR preterm birth) AND Language=(English) AND Document 
Type=(Article) 

>100000 

#3  TS=(reminder OR reminders OR audit OR feedback OR patient education OR provider 
education OR self management OR quality OR patient safety) AND Language=(English) AND 
Document Type=(Article) 

>100000 

#4 #1 AND #2 AND #3 , limited to articles with any US author affiliation 280 
Key: TS keyword 
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Appendix B. Abstract Review Form 
Please complete each item below (items 1-6) irrespective of the response to the previous item. 

Primary Inclusion/Exclusion Criteria 

1. Original research (exclude reviews, systematic reviews, editorials, commentaries, letters to 
editor, etc.). Yes No Cannot 

Determine 

2. Includes an intervention. Yes No Cannot 
Determine 

3. Includes individuals receiving health care within the U.S. Yes No Cannot 
Determine 

4. The number of participants enrolled is greater than or equal to 50 per group. Yes No Cannot 
Determine 

5. Addresses one or more of the priority conditions (check one or more): 
 
a. ___ Colorectal cancer including screening  
b. ___ Breast cancer including screening 
c. ___ Diabetes mellitus 
d. ___ Congestive heart failure (i.e. heart failure, left-sided heart failure, right-sided heart 

failure, cor pulmonale, CHF) 
e. ___ Coronary artery disease (i.e. coronary heart disease, arteriosclerotic heart disease, 

CHD, CAD)  
f. ___ Hypertension 
g. ___ Pregnancy 
h. ___ Major depressive disorder 
i. ___ Asthma 
j. ___ Cystic fibrosis  
k. ___ Pneumonia including pneumococcal vaccination 
l. ___ End stage renal disease 

Yes No Cannot 
Determine 

6. Do the participants include individuals from a target population defined by one of the following 
indicators of disparity:  
 

a. ___ Race/ethnicity 
b. ___ Socioeconomic status 
c. ___ Insurance status 
d. ___ Sex 
e. ___ Sexual orientation 
f. ___ Health literacy/numeracy 
g. ___ Language barrier 

 

Yes No Cannot 
Determine 

 
If “No” was marked for any response above, the form is complete*; otherwise, turn the sheet over and complete 
Part II  

 
*If not included, the citation may still be marked for retention for one of the following reasons:  
 
_____BACKGROUND/DISCUSSION 
 
_____REVIEW OF REFERENCES  
 
_____OTHER 
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Please complete each item below (items 7-10) irrespective of the response to the previous item. 
 

7. Addresses one or more quality improvement strategies (i.e. a systematic process designed to 
improve the quality of care) as an intervention (check one or more):  
 

a. ___ Provider reminder systems  
b. ___ Facilitated relay of clinical data to providers  
c. ___ Audit and feedback  
d. ___ Provider education  
e. ___ Patient education  
f. ___ Promotion of self-management  
g. ___ Patient reminder systems  
h. ___ Other (list below, excluding financial incentives and public reporting): 

 
_______________________________ 
 
________________________________ 

Yes No Cannot 
Determine 

8. Intervention originates from or occurs within at least one of the following settings: 
a. ___ Hospital 
b. ___ Clinic 
c. ___ Provider office 

  

Yes No Cannot 
Determine 

9. Includes outcomes of interest for a referent group that is either an:  
 
a. ___ Internal source (i.e. within study referent group) or 
b. ___ External source (i.e. data from a referent group not included in the study)  

 

Yes No Cannot 
Determine 

10. Addresses an outcome of interest (check one or both): 
 

a. ___ Health outcome and/or process outcome  
b. ___ Harm and/or unanticipated adverse effect 

 

Yes No Cannot 
Determine 

 
If “No” was marked for any of the items (#7-#10) above, and the citation is excluded by the second abstract 
review, the citation will not proceed to full text review.*  
 
*If not included, the citation may still be marked for retention for one of the following reasons:  
 
_____BACKGROUND/DISCUSSION 
 
_____REVIEW OF REFERENCES  
 
_____OTHER 
 
____________________________________________________________________________ 
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Appendix C. Full-Text Review Form 
 
Please complete each item below (items 1-4) irrespective of the response to the previous item. 

1. Does the paper describe original research (i.e. the paper is not a review article, meta-analysis, systematic 
review, editorial, commentary, letter to the editor, patient summary, etc.)? Yes No 

2. Does the intervention or strategy meet the definition of quality improvement? 
 
If “yes”, check the definition that applies: 
 
Quality improvement definition 

□ A formal, broad organization model, such as PDSA (plan, do, study, act), Six Sigma, CQI (continuous quality 
improvement), or TQM (total quality management). 
□ A change process in health care systems, services, or supplier for the purpose of increasing the likelihood of 
optimal clinical quality of care. 

Yes No 

Select one or more of the QI categories below. 
 
Quality improvement taxonomy 

  □ Provider reminder system 

□ Facilitated relay of clinical data to provider 

□ Audit and feedback 

□ Provider education 

□ Patient education/Promotion of self-management 

□ Patient reminder system 

□ Other _______________________________ 

3. Does the study target disparities that are based on one of the selected indicators? 
 
If “yes”, check all that apply below:  
 
Disparity indicator(s) 

Yes No 

□ Race/ethnicity 

□ Socioeconomic status 

□ Insurance status 

□ Sex 

□ Sexual orientation 

□ Health literacy/numeracy 

□ Language barrier 

  

4a. Does the study demonstrate or measure a change in disparity by including a referent group (either internal or 
 external) comprising individuals without the disparity of interest? 

 
If “yes”, check one of the data sources below: 
 
Referent data source 

□ Internal (i.e. a group of individuals within the study)  

□ External (i.e. data from a source or group outside the study) 

Yes No 

4ai. If the referent data source is external, does it meet both the following conditions? 
 

a) geographically local (i.e. not greater than state level); and 
b) temporally proximal (i.e. not greater than four years from the date of target group data collection) 

Yes No 

4b. Does the study report data from the referent group (internal or external) both before and after the introduction of 
 the quality improvement intervention? Yes No 

If “no” is checked for one or more of the items above, the form is complete. Otherwise, continue and 
complete items 5-7 below.   
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5. Does the study meet the specified conditions (see below) for inclusion? 
 
If “no”, check one or more of the conditions NOT met below: 
 
Exclusion reason 

□ Study participants or centers are not based in the U.S. 

□ The intervention does not originate from a clinic, hospital, or provider office. 

□ The study does not include a control group for the quality improvement strategy/intervention. 

□ The study does not include 50 or more participants for each intervention and control group. 

Yes No 

6. Does the study address a priority condition? 
 
If “yes”, check one or more of the conditions below: 
 
Condition(s) 

Yes No 

□ Colorectal cancer (including screening) 

□ Breast cancer (including screening) 

□ Diabetes mellitus (insulin and non-insulin 
dependent) 
□ Congestive heart failure 

□ Coronary artery disease (including coronary heart 
disease, acute coronary syndrome, acute myocardial 
infarction, and STEMI)  
□ Hypertension 

□ Pregnancy (excluding neonatal only) 

□ Major depressive disorder (i.e. major depression, 
clinical depression) 
□ Asthma 

□ Cystic fibrosis  

□ Pneumonia (including pneumococcal vaccination) 

□ End stage renal disease (i.e. renal failure) 

  

7. Does the study address an outcome(s) of interest? 
 
If “yes”, check one or more outcome categories listed below: 
 
Outcome category 

□ Health outcome and/or process outcome 

□ Harm and/or unanticipated adverse effect 

Yes No 

 Optional 
 
 Should this article be retained for background information, review of references, or other reasons? 
 If “yes”, check one or more reasons below. 
 
 Retain for: 
 
 □ BACKGROUND/DISCUSSION □ REVIEW OF REFERENCES □ OTHER ________________________ 

  

 Optional 
 
 Enter comments or notes below. 
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Appendix D. Cochrane Risk of Bias Tool 
Cochrane Collaboration modified tool for assessing risk of bias for RCT’s, PART I 
Use this form to assess risk of bias for randomized controlled trials.  
  
Bias is assessed as a judgement (high, low, or unclear) for individual elements from five domains (selection, 
performance, attrition, reporting, and other).  
  
Risk of selection, reporting, and other bias are assessed in the Quality Assessment Form Part I. Risk of 
performance, detection, and attrition bias are assessed using the Quality Assessment Form Part II.  
  
Using the guidance provided at the end of this form, select either “high”, “low” or “unclear” for each judgment. When 
complete, proceed to Part II of the Quality Assessment Form  
 
REF ID:  

Domain Description High risk of 
bias 

Low risk of 
bias 

Unclear risk of bias Reviewer 
Assessment 

Selection 
bias 
  
Random 
sequence 
generation 

Described the method 
used to generate the 
allocation sequence in 
sufficient detail to allow 
an assessment of 
whether it should 
produce comparable 
groups. 
  
Reviewer Comments:  

Selection bias 
(biased 
allocation to 
interventions) 
due to 
inadequate 
generation of a 
randomized 
sequence. 

Random 
sequence 
generation 
method should 
produce 
comparable 
groups 

Not described in 
sufficient detail 

Judgement 
 
Random 
sequence 
generation 
 

□ High 
□ Low 
□ Unclear 

Selection 
bias 
  
Allocation 
concealment 

Described the method 
used to conceal the 
allocation sequence in 
sufficient detail to 
determine whether 
intervention allocations 
could have been 
foreseen in advance of, 
or during, enrollment. 
  
Reviewer Comments: 

Selection bias 
(biased 
allocation to 
interventions) 
due to 
inadequate 
concealment of 
allocations prior 
to assignment. 

Intervention 
allocations 
likely could not 
have been 
foreseen in 
advance of, or 
during, 
enrollment 

Not described in 
sufficient detail 

Judgement 
 
Allocation 
concealment 
 

□ High 
□ Low 
□ Unclear 

Reporting 
bias 
  
Selective 
reporting 

Stated how the possibility 
of selective outcome 
reporting was examined 
by the authors and what 
was found. 
  
Reviewer Comments: 

Reporting bias 
due to selective 
outcome 
reporting. 

Selective 
outcome 
reporting bias 
not detected 

Insufficient 
information to permit 
judgement (It is likely 
that the majority of 
studies will fall into 
this category.) 

Judgement 
 
Selective 
reporting 
 

□ High 
□ Low 
□ Unclear 

 
Other bias 
  
Other 
sources of 
bias 

Any important concerns 
about bias not addressed 
above. If particular 
questions/entries were 
pre-specified in the 
study’s protocol, 
responses should be 
provided for each 
question/entry. 
  
Reviewer Comments: 

Bias due to 
problems not 
covered 
elsewhere in the 
table. 

No other bias 
detected 

There may be a risk 
of bias, but there is 
either insufficient 
information to assess 
whether an important 
risk of bias exists; or 
insufficient rationale 
or evidence that an 
identified problem will 
introduce bias. 

Judgement 
 
Other sources of 
bias 
 

□ High 
□ Low 
□ Unclear 
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Cochrane Collaboration modified tool for assessing risk of bias for RCT’s, PART II  
Use this form to assess risk of bias for randomized controlled trials. 
  
Bias is assessed as a judgement (high, low, or unclear) for individual elements from five domains of bias (selection, 
performance, attrition, reporting, and other).  
  
Risk of selection, reporting, and other bias are assessed in the Quality Assessment Form Part I. Risk of 
performance, detection, and attrition bias are assessed using the Quality Assessment Form Part II. 
  
 Using the guidance provided at the end of this form, select either “high”, “low” or “unclear” for each judgement. 
  
Risk of bias for the domains in the Form Part II will be assessed for each main or class of outcomes. Please indicate 
the specific outcome and complete the assessment for each. 
 
REF ID: 
Outcomes: 

Domain Description High risk of 
bias 

Low risk of 
bias 

Unclear risk of 
bias 

Reviewer 
Assessment 

Performance 
bias 
  
Blinding 
(participants 
and 
personnel) 

Described all measures 
used, if any, to blind study 
participants and personnel 
from knowledge of which 
intervention a participant 
received. Provided any 
information relating to 
whether the intended 
blinding was effective. 
  
Reviewer Comments: 

Performance 
bias due to 
knowledge of the 
allocated 
interventions by 
participants and 
personnel during 
the study. 

Blinding was 
likely effective. 

Not described in 
sufficient detail 

Judgement  
 
Blinding 
(participants and 
personnel) 
 

□ High 
□ Low 
□ Unclear 

Detection bias 
  
Blinding 
(outcome 
assessment) 

Described all measures 
used, if any, to blind 
outcome assessors from 
knowledge of which 
intervention a participant 
received. Provided any 
information relating to 
whether the intended 
blinding was effective. 
  
Reviewer Comments: 

Detection bias 
due to 
knowledge of the 
allocated 
interventions by 
outcome 
assessors. 

Blinding was 
likely effective. 

Not described in 
sufficient detail 

Judgement 
 
Blinding (outcome 
assessment) 
 

□ High 
□ Low 
□ Unclear 

Attrition bias 
  
Incomplete 
outcome 
data 

Described the 
completeness of outcome 
data for each main 
outcome, including attrition 
and exclusions from the 
analysis. Stated whether 
attrition and exclusions 
were reported, the 
numbers in each 
intervention group 
(compared with total 
randomized participants), 
reasons for 
attrition/exclusions where 
reported. 
  
Reviewer Comments: 

Attrition bias due 
to amount, 
nature or 
handling of 
incomplete 
outcome data. 

Handling of 
incomplete 
outcome data 
was complete 
and unlikely to 
have produced 
bias 

Insufficient 
reporting of 
attrition/exclusions 
to permit judgment 
of ‘Low risk’ or 
‘High risk’ (e.g. 
number 
randomized not 
stated, no reasons 
for missing data 
provided) 

Judgement 
 
Incomplete 
outcome data 
 

□ High 
□ Low 
□ Unclear 
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Appendix E. Cochrane Risk of Bias Criteria 
Criteria for judging risk of bias in the ‘Risk of bias’ assessment tool* 
Bias Judgment Criteria 

RANDOM 
SEQUENCE 
GENERATION 
Selection bias 
(biased allocation 
to interventions) 
due to inadequate 
generation of a 
randomised 
sequence. 

 ‘Low risk’ of 
bias. 

The investigators describe a random component in the sequence generation 
process such as: 
• Referring to a random number table; 
• Using a computer random number generator; 
• Coin tossing; 
• Shuffling cards or envelopes; 
• Throwing dice; 
• Drawing of lots; 
• Minimization*. 

 
*Minimization may be implemented without a random element, and this is 
considered to be equivalent to being random. 

 ‘High risk’ of 
bias. 

The investigators describe a non-random component in the sequence 
generation process. Usually, the description would involve some systematic, 
non-random approach, for example: 

• Sequence generated by odd or even date of birth; 
• Sequence generated by some rule based on date (or day) of 

admission; 
• Sequence generated by some rule based on hospital or clinic 

record number. 
  
Other non-random approaches happen much less frequently than the 
systematic approaches mentioned above and tend to be obvious. They 
usually involve judgement or some method of non-random categorization of 
participants, for example: 

• Allocation by judgement of the clinician; 
• Allocation by preference of the participant; 
• Allocation based on the results of a laboratory test or a series of 

tests; 
• Allocation by availability of the intervention. 

‘Unclear risk’ of 
bias. 

Insufficient information about the sequence generation process to permit 
judgement of ‘Low risk’ or ‘High risk’. 

ALLOCATION 
CONCEALMENT 
Selection bias 
(biased allocation 
to interventions) 
due to inadequate 
concealment of 
allocations prior 
to assignment. 

 ‘Low risk’ of 
bias. 

Participants and investigators enrolling participants could not foresee 
assignment because one of the following, or an equivalent method, was 
used to conceal allocation: 

• Central allocation (including telephone, web-based and pharmacy-
controlled randomization); 

• Sequentially numbered drug containers of identical appearance; 
• Sequentially numbered, opaque, sealed envelopes. 

‘High risk’ of 
bias. 

Participants or investigators enrolling participants could possibly foresee 
assignments and thus introduce selection bias, such as allocation based on: 

• Using an open random allocation schedule (e.g. a list of random 
numbers); 

• Assignment envelopes were used without appropriate safeguards 
(e.g. if envelopes were unsealed or nonopaque or not sequentially 
numbered); 

• Alternation or rotation; 
• Date of birth; 
• Case record number; 
• Any other explicitly unconcealed procedure. 
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Bias Judgment Criteria 

‘Unclear risk’ of 
bias. 

Insufficient information to permit judgement of ‘Low risk’ or ‘High risk’. This is 
usually the case if the method of concealment is not described or not 
described in sufficient detail to allow a definite judgement – for example if the 
use of assignment envelopes is described, but it remains unclear whether 
envelopes were sequentially numbered, opaque and sealed. 

SELECTIVE 
REPORTING 
Reporting bias 
due to selective 
outcome 
reporting. 

‘Low risk’ of 
bias. 

Any of the following: 
• The study protocol is available and all of the study’s pre-specified 

(primary and secondary) outcomes that are of interest in the review 
have been reported in the pre-specified way; 

• The study protocol is not available but it is clear that the published 
reports include all expected outcomes, including those that were 
pre-specified (convincing text of this nature may be uncommon). 

‘High risk’ of 
bias. 

Any one of the following: 
• Not all of the study’s pre-specified primary outcomes have been 

reported; 
• One or more primary outcomes is reported using measurements, 

analysis methods or subsets of the data (e.g. subscales) that were 
not pre-specified; 

• One or more reported primary outcomes were not pre-specified 
(unless clear justification for their reporting is provided, such as an 
unexpected adverse effect); 

• One or more outcomes of interest in the review are reported 
incompletely so that they cannot be entered in a meta-analysis; 

• The study report fails to include results for a key outcome that 
would be expected to have been reported for such a study. 

‘Unclear risk’ of 
bias. 

Insufficient information to permit judgement of ‘Low risk’ or ‘High risk’. It is 
likely that the majority of studies will fall into this category. 

OTHER BIAS 
Bias due to 
problems not 
covered elsewhere 
in the table. 

‘Low risk’ of 
bias. 

The study appears to be free of other sources of bias. 

‘High risk’ of 
bias. 

There is at least one important risk of bias. For example, the study: 
• Had a potential source of bias related to the specific study design 

used; or 
• Has been claimed to have been fraudulent; or 
• Had some other problem. 

‘Unclear risk’ of 
bias. 

There may be a risk of bias, but there is either: 
• Insufficient information to assess whether an important risk of bias 

exists; or 
• Insufficient rationale or evidence that an identified problem will 

introduce bias. 

BLINDING OF 
PARTICIPANTS 
AND PERSONNEL 
Performance bias 
due to knowledge 
of the allocated 
interventions by 
participants and 
personnel during 
the study. 

‘Low risk’ of 
bias. 

Any one of the following: 
• No blinding or incomplete blinding, but the review authors judge that 

the outcome is not likely to be influenced by lack of blinding; 
• Blinding of participants and key study personnel ensured, and 

unlikely that the blinding could have been broken. 

 ‘High risk’ of 
bias. 

Any one of the following: 
• No blinding or incomplete blinding, and the outcome is likely to be 

influenced by lack of blinding; 
• Blinding of key study participants and personnel attempted, but 

likely that the blinding could have been broken, and the outcome is 
likely to be influenced by lack of blinding. 

‘Unclear risk’ of 
bias. 

Any one of the following: 
• Insufficient information to permit judgment of ‘Low risk’ or ‘High risk’; 
• The study did not address this outcome. 
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Bias Judgment Criteria 

BLINDING OF 
OUTCOME 
ASSESSMENT 
Detection bias due 
to knowledge of 
the allocated 
interventions by 
outcome 
assessors. 

‘Low risk’ of 
bias. 

Any one of the following: 
• No blinding of outcome assessment, but the review authors judge 

that the outcome measurement is not likely to be influenced by lack 
of blinding; 

• Blinding of outcome assessment ensured, and unlikely that the 
blinding could have been broken. 

‘High risk’ of 
bias. 

Any one of the following: 
• No blinding of outcome assessment, and the outcome 

measurement is likely to be influenced by lack of blinding; 
• Blinding of outcome assessment, but likely that the blinding could 

have been broken and the outcome measurement is likely to be 
influenced by lack of blinding. 

‘Unclear risk’ of 
bias. 

Any one of the following: 
• Insufficient information to permit judgment of ‘Low risk’ or ‘High risk’; 
• The study did not address this outcome. 

INCOMPLETE 
OUTCOME DATA 
Attrition bias due 
to amount, nature 
or handling of 
incomplete 
outcome data. 

‘Low risk’ of 
bias. 

Any one of the following: 
• No missing outcome data; 
• Reasons for missing outcome data unlikely to be related to true 

outcome (for survival data, censoring unlikely to be introducing 
bias); 

• Missing outcome data balanced in numbers across intervention 
groups, with similar reasons for missing data across groups; 

• For dichotomous outcome data, the proportion of missing outcomes 
compared with observed event risk not enough to have a clinically 
relevant impact on the intervention effect estimate; 

• For continuous outcome data, plausible effect size (difference in 
means or standardized difference in means) among missing 
outcomes not enough to have a clinically relevant impact on 
observed effect size; 

• Missing data have been imputed using appropriate methods. 

‘High risk’ of 
bias. 

Any one of the following: 
• Reason for missing outcome data likely to be related to true 

outcome, with either imbalance in numbers or reasons for missing 
data across intervention groups; 

• For dichotomous outcome data, the proportion of missing outcomes 
compared with observed event risk enough to induce clinically 
relevant bias in intervention effect estimate; 

• For continuous outcome data, plausible effect size (difference in 
means or standardized difference in means) among missing 
outcomes enough to induce clinically relevant bias in observed 
effect size; 

• ‘As-treated’ analysis done with substantial departure of the 
intervention received from that assigned at randomization; 

• Potentially inappropriate application of simple imputation. 

‘Unclear risk’ of 
bias. 

Any one of the following: 
• Insufficient reporting of attrition/exclusions to permit judgement of 

‘Low risk’ or ‘High risk’ (e.g. number randomized not stated, no 
reasons for missing data provided); 

• The study did not address this outcome. 
* Adapted from the Cochrane Collaboration Risk of Bias Criteria 
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Appendix F. Newcastle-Ottawa Quality Assessment 
Scale 

Assessment of quality of a cohort study – Newcastle-Ottawa Scale   

Selection (tick one box in each section)  

1. Representativeness of the intervention cohort  
a) truly representative of the average, elderly, community-dwelling resident  
b) somewhat representative of the average, elderly, community-dwelling resident  
c) selected group of patients, e.g. only certain socio-economic groups/areas 
d) no description of the derivation of the cohort 

 
 
 
 
 

2. Selection of the non intervention cohort 
a) drawn from the same community as the intervention cohort   
b) drawn from a different source 
c) no description of the derivation of the non intervention cohort 

 
 
 

3. Ascertainment of intervention  
a) secure record (eg health care record)   
b) structured interview   
c) written self report 
d) other / no description 

 
 
 
 

4. Demonstration that outcome of interest was not present at start of study  
a) yes   
b) no  

 
 

Comparability (tick one or both boxes, as appropriate)  

1. Comparability of cohorts on the basis of the design or analysis 
a) study controls for age, sex, marital status  
b) study controls for any additional factors (e.g. socio-economic status, education)   

 
 
 

Outcome (tick one box in each section)  

1. Assessment of outcome 
a) independent blind assessment   
b) record linkage   
c) self report 
d) other / no description 

 
 
 
 

2. Was follow up long enough for outcomes to occur  
a) yes, if median duration of follow-up >= 6 month  
b) no, if median duration of follow-up < 6 months 

 
 

3. Adequacy of follow up of cohorts  
a) complete follow up: all subjects accounted for   
b) subjects lost to follow up unlikely to introduce bias: number lost <= 20%,   

or description of those lost suggesting no different from those followed 
c) follow up rate < 80% (select an adequate %) and no description of those lost 
d) no statement 

 
 
 
 
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NOS – CODING MANUAL FOR COHORT STUDIES 
 
SELECTION 

1) Representativeness of the Exposed Cohort (NB exposure = intervention) 

Item is assessing the representativeness of exposed individuals in the community, not the representativeness of 
the study sample from some general population. For example, subjects derived from groups likely to contain 
exposed people are likely to be representative of exposed individuals, while they are not representative of all 
people the community. 

Allocation of points as per rating sheet 

2) Selection of the Non-Exposed Cohort 

Allocation of points as per rating sheet 

3) Ascertainment of Exposure 

Allocation of points as per rating sheet 

4) Demonstration That Outcome of Interest Was Not Present at Start of Study 

In the case of mortality studies, outcome of interest is still the presence of a disease/ incident, rather than death. 
That is to say that a statement of no history of disease or incident earns a point. 

 
COMPARABILITY 

1) Comparability of Cohorts on the Basis of the Design or Analysis  

Either exposed and non-exposed individuals must be matched in the design and/or confounders must be 
adjusted for in the analysis. Statements of no differences between groups or that differences were not 
statistically significant are not sufficient for establishing comparability. Note: If the relative risk for the exposure of 
interest is adjusted for the confounders listed, then the groups will be considered to be comparable on each 
variable used in the adjustment. 
A maximum of 2 points can be allotted in this category. 

 
OUTCOME 

2) Assessment of Outcome 

For some outcomes, reference to the medical record is sufficient to satisfy the requirement for confirmation. This 
may not be adequate for other outcomes where reference to specific tests or measures would be required. 
a) Independent or blind assessment stated in the paper, or confirmation of the outcome by reference to secure 

records (health records, etc.) 
b) Record linkage (e.g. identified through ICD codes on database records) 
c) Self-report (i.e. no reference to original health records or documented source to confirm the outcome)  
d) No description. 

3) Was Follow-Up Long Enough for Outcomes to Occur 
An acceptable length of time should be decided before quality assessment begins. 

4) Adequacy of Follow Up of Cohorts 
This item assesses the follow-up of the exposed and non-exposed cohorts to ensure that losses are not related 
to either the exposure or the outcome. 
Allocation of points as per rating sheet 
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Appendix G. Thresholds for Quality Assessment 
 
Cochrane Risk of Bias (RoB) Tool for randomized controlled trials (RCTs) 
 
Cochrane Collaboration uses strict criteria for the threshold: A good-quality study must meet all 
criteria (Low RoB). A fair-quality study does not meet, or it is not clear that it meets, at least one 
criterion, but it has no known important limitation that could invalidate its results (Moderate 
RoB). A poor-quality study has important limitations and/or at least one criterion not met (High 
RoB). 
  

• If all criteria met (i.e., all elements are rated as “low” risk of bias) = Good Quality 
• If 1 criteria not met or 2 criteria unclear, and the assessment that this was unlikely to have 

biased the outcome, and there is no known important limitation that could invalidate the 
results = Moderate RoB = Fair Quality 

• If 1 criteria not met or 2 criteria unclear, and the assessment that this was likely to have 
biased the outcome, and there are important limitations that could invalidate the results = 
High RoB = Poor Quality 

• If 2 or more criteria not met = High RoB = Poor Quality 
  
Note: Using the Cochrane RoB Tool, it is possible for a criterion to be met, even when this element was technically 
not part of the method; for instance, a judgment that knowledge of the allocated interventions was adequately 
prevented, even though there was no blinding, but the review authors judge that the outcome and the outcome 
measurement are not likely to be influenced by lack of blinding.  
 
Newcastle-Ottawa Scale (N-O-S) for observational studies (e.g., cohort studies and case control 
studies) 
 
The Newcastle-Ottawa Scale includes 3 categories, with a maximum of 9 points, based on: 
Selection (maximum of 4 points) 
1) Representativeness of the exposed cohort (one point) 
2) Selection of the non exposed cohort (one point) 
3) Ascertainment of exposure (one point) 
4) Demonstration that outcome of interest was not present at start of study (one point) 
Comparability (maximum of 2 points) 
1) Comparability of cohorts on the basis of the design or analysis  

a) Study controls for age (one point)  
b) Study controls for any additional factor (one point) 

Outcome (maximum of 3 points) 
1) Assessment of outcome (one point) 
2) Was follow-up long enough for outcomes to occur (one point) 
3) Adequacy of follow up of cohorts (one point) 
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Scoring algorithm* 
 
Quality 
rating 

# Points in Selection 
Domain 

# Points in 
Comparability 

Domain 

# Points in Outcome 
Domain 

Good  ≥3 ≥2 ≥2 
Fair  2 ≥1 ≥2 
Poor 0-1 0 0-1 
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Appendix H. Quality of Individual Studies 
Table H-1. Quality assessment of randomized controlled trials of quality improvement interventions addressing disparities in health 
outcomes 

Author, Year 
Random 

Sequence 
Generation 

Allocation 
Concealment 

Selective 
Reporting Other Bias 

Blinding-
Participants and 

Personnel 

Blinding- 
Outcome 

Assessment 

Incomplete 
Outcome 

Data 
Quality 
Rating 

Arean et al., 20051 Low Low Low Low Unclear High Unclear Poor 

Arean et al., 20072 Low Low Low Low Unclear Low Low Fair 

Bao et al., 20113 Low Low Low Unclear Low High Unclear Fair 

Barr et al., 20014 Unclear Unclear Low Low High Unclear Unclear Poor 

Beach et al., 20075 Low Low Low High Low Low Low Fair 

Bosworth et al., 20116 Low Unclear Low Low Low Low Low Fair 

Connett and Stamler,19847 Low Low Low Low Low Unclear Low Fair 

Ferreira et. al., 20058 Unclear Unclear Low Low High High Low Poor 

Lasser et al., 20119  Low Low Low Low High Low Low Fair 

Miranda et al., 200310 Low Low Low Unclear Low High Low Fair 

Miranda et al., 200411 Low Low Low Unclear Low High Low Fair 

Sequist et al., 200112 Low Low Low Low Low Low Low Good 

Sherbourne et al., 200413 Low Low Low Unclear Low High Low Fair 

Siddiqui et al., 201114 Unclear Unclear Low Low Low Low Unclear Poor 

Wells et al., 200415 Low Low Low Unclear Low High High Poor 

Wells et al., 200716 Low Low High Unclear Low High High Poor 
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Table H-2. Quality assessment of observational studies of quality improvement interventions addressing disparities in health outcomes 
A

ut
ho

r, 
Ye

ar
 

R
ep

re
se

nt
at

iv
en

es
s 

of
 

ex
po

se
d 

co
ho

rt
 

Se
le

ct
io

n 
of

 th
e 

no
ne

xp
os

ed
 c

oh
or

t 

A
sc

er
ta

in
m

en
t o

f 
ex

po
su

re
 

D
em

on
st

ra
tio

n 
th

at
 

ou
tc

om
e 

of
 in

te
re

st
 w

as
 

no
t p

re
se

nt
 a

t s
ta

rt
 o

f 
st

ud
y 

C
om

pa
ra

bi
lit

y 
of

 c
oh

or
ts

 
/ c

on
tr

ol
lin

g 
fo

r 
co

nf
ou

nd
er

s 

A
ss

es
sm

en
t o

f o
ut

co
m

e 

A
pp

ro
pr

ia
te

 d
ur

at
io

n 
of

 
fo

llo
w

up
  

A
de

qu
ac

y 
of

 fo
llo

w
up

 o
f 

co
ho

rt
s 

To
ta

l S
co

re
 

Q
ua

lit
y 

ra
tin

g 
 

Coberley et al., 200717 1 1 1 1 1 1 1 0 7 Good 

Mahotiere et al., 200618 1 1 1 1 1 1 1 1 8 Good 

Olomu et al., 201019 1 1 1 0 1 1 1 0 6 Fair 
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Appendix I. Evidence Table 
Evidence Table I-1. Characteristics and outcomes from studies of quality improvement 
interventions addressing disparities in health outcomes  

Study 
Description Population Intervention(s) 

Baseline 
Characteristics Outcomes Disparity 

Author:  
Bao et al., 2011 
Region/State: 
New York City, 
Philadelphia, and 
Pittsburgh 
Setting: 
Primary care 
clinics 
Enrollment 
period: 
May 1999-
August 2001 
Funding: 
National Institute 
of Mental Health; 
first author (Bao) 
supported by the 
Pfizer Scholar’s 
Grant in Health 
Policy. 
Conflict of 
Interest: 
Authors report 
that that study 
sponsor(s) had 
no role in the 
design and 
conduct of the 
study. 
 
Design:  
RCT (secondary 
analysis) 
 

Condition: 
Depression 
Inclusion 
criteria: 
• MMSE score 

>18 
• CESD score > 

20 or from a 5 
% random 
sample of 
those with 
score < 20 but 
responding 
positively to 
supplemental 
questions 
regarding 
previous 
episodes or 
treatment of 
depression 

Exclusion 
criteria:  
See inclusion 
Disparity: 
Education level 
(No college); 
Race/ ethnicity 
(Minority) 
Referent group: 
Internal; Any 
college; White 
Subgroup or 
secondary 
analysis 
description: 
Randomization 
not stratified by 
education level 
or race/ethnicity  

Quality 
improvement 
intervention(s): 
Collaborative care 
model, including 
practice-based care 
managers to 
provide guideline-
based treatment 
recommendations, 
monitor patient 
clinical status, and 
provide 
psychotherapy.  
Intervention 
target:  
Patients and 
providers 
Groups: 
G1: Collaborative 
care 
G2: Usual care 
N at enrollment: 
NR 
N at followup: 
G1: 214 
G2: 182 
Any college:  
G1: 73 
G2: 73 
No college:  
G1: 141 
G2: 182 
White:  
G1: 151 
G2: 111 
Minority:  
G1: 63 
G2: 71 
Length of 
followup: 
24 months 
Measure of 
fidelity: 
NR 

Clinical: 
NR 
Process: 
Adequate 
depressant 
medication 
dose, n (%): 
Collaborative 
care, any 
college: 22 (34) 
Collaborative 
care, no college: 
46 (37) 
Collaborative 
care, White: 49 
(35) 
Collaborative 
care, minority: 19 
(37) 
Usual care, any 
college: 21 (32) 
Usual care, no 
college: 30 (33) 
Usual care, 
White: 38 (39) 
Usual care, 
minority: 13 (22) 
Collaborative 
care, no college: 
21.2 ± 5.3 
Collaborative 
care, White: 21.0 
± 5.7 
Collaborative 
care, minority: 
20.5 ± 5.6 
Usual care, any 
college: 19.1 ± 
5.3 
Usual care, no 
college: 20.0 ± 
5.6 
Usual care, 
White: 19.5 ± 5.7 
Usual care, 
minority: 19.6 ± 
5.1 

Clinical:  
AD with adequate 
dose at 24 
months*, mean 
intervention effects 
in percentage 
points (bootstrap 
95% CI): 
Any college: -2.5  
(-16.0 to 13.1) 
No college: 15.3 (2.9 
to 29.6) 
White: 13.8 (1.8 to 
28.0) 
Minority: -5.5 (-22.5 
to 12.2) 
HDRS score at 24 
months*, mean 
intervention effects 
in percentage 
points (bootstrap 
95% CI): 
Any college: 1.2 (-
1.1 to 3.6) 
No college: -2.6 (-4.6 
to -0.4) 
White: -2.3 (-4.0 to -
0.1) 
Minority: 1.2 (-1.4 to 
4.2) 

Disparity before 
intervention:  
NR 
Disparity after 
intervention: 
Differences in the 
intervention effects 
between the two 
education groups 
did not achieve 
statistical 
significance at 
months 18 and 24. 
Intervention 
effects, difference 
in mean 
percentage points 
(bootstrap 95% CI) 
for adequate 
antidepressant 
dose at month 24, 
adjusted for 
adequate dose at 
baseline: 
No college – some 
college, adjusted for 
AD with adequate 
dose at baseline: 
17.8 (-2.6 to 38.0) 
Minority – White, 
adjusted for AD with 
adequate dose at 
baseline: -19.3 (-
40.6 to 3.3) 
Intervention 
effects, difference 
in mean 
percentage points 
(bootstrap 95% CI) 
for HDRS score at 
month 24: 
No college – some 
college: -3.8 (-6.8 to 
-0.4) 
Minority – White: 
3.5  
(-0.1 to 6.9) 

*Intervention effects based on mixed effects logistic model with random intercepts at the patient level  



 

I-2 

Evidence Table I-1. Characteristics and outcomes from studies of quality improvement 
interventions addressing disparities in health outcomes (continued) 

Stud y 
Des crip tion Popula tion  In te rven tion(s )  

Bas e line  
Charac te ris tic s  Outcomes  Dis parity 

Author:  
Bosworth et al., 
2011 
Region/State: 
Durham, North 
Carolina 
Setting: 
University-
affiliated general 
internal 
medicine clinics  
Enrollment 
period: 
May 2001-
December 2002 
Funding: 
Department of 
Veterans Affairs 
Health Services 
Research 
Division; 
National 
Institutes of 
Health  
Conflict of 
Interest:  
NR 
Design:  
RCT 
 

Condition: 
Hypertension 
Inclusion 
criteria:  
• Hypertension 

diagnosis for > 
12 months 

• Enrolled with a 
primary care 
physician at the 
study clinic 

• Received 
hypertensive 
medication 
prescription in 
the previous 
year 

• Scheduled for a 
primary care 
physician 
appointment 
within next 30 
days 

• Residing in one 
of 32 specified 
zip codes 

Exclusion 
criteria:  
• Diagnosis of 

dementia, 
Parkinson’s 
disease, atrial 
fibrillation, or 
end-stage renal 
disease 

• Residing in a 
nursing home 
or receiving 
home health 
care 

Quality 
improvement 
interventions: 
Tailored behavioral 
self-management 
(G1) 
Home blood 
pressure monitoring 
(G2) 
Combination of the 
two interventions 
(G3) 
Usual care (G4) 
Intervention 
target: 
Patient blood 
pressure changes 
Groups: 
G1a: White, 
behavioral 
intervention 
G1b: nonwhite, 
behavioral 
intervention 
G2a: White, home 
blood pressure 
monitor intervention  
G2b: nonwhite, 
home blood 
pressure monitor 
intervention  
G3a: White, 
combined 
intervention 
G3b: nonwhite, 
combined 
intervention 
G4a: White, usual 
care 
G4b: nonwhite, 
usual care 
N at baseline:  
G1a: 69 
G1b: 89 
G2a: 78 
G2b: 78 
G3a: 88 
G3b: 70 
G4a: 70 
G4b: 87 

Clinical: 
Systolic blood 
pressure, mean 
mm Hg ± SD:  
G1a+G2a+G3a+
G4a:  
121.5 ± 15.6 
G1b+G2b+G3b+
G4b:  
128.3 ± 19.0 
Diastolic blood 
pressure, mean 
mm Hg ± SD: 
G1a+G2a+G3a+
G4a:  
68.8 ± 10.6 
G1b+G2b+G3b+
G4b:  
73.7 ± 10.5 
 

Clinical: 
Systolic blood 
pressure, 12 or 24 
months: 
G1a: NR 
G1b: NR 
G2a: NR 
G2b: NR 
G3a: NR 
G3b: NR 
G4a: NR 
G4b: NR 
 
Diastolic blood 
pressure, 12 or 24 
months: 
G1a: NR 
G1b: NR 
G2a: NR 
G2b: NR 
G3a: NR 
G3b: NR 
G4a: NR 
G4b: NR 
 
Race x time x 
treatment group 
effect suggested 
likely differential 
intervention effects 
over time for White 
and nonwhite 
patients for both 
systolic blood 
pressure (p=0.08) 
and diastolic blood 
pressure (p=0.01). 
 

Disparity before 
intervention: 
NR 
Disparity after 
intervention: 
NR 
Change in 
disparity: 
Differences in 
systolic blood 
pressure, mm Hg 
(95% CI), 12 
months: 
G1a vs. G4a:  
2.3 (-2.4 to 7.0) 
G2a vs. G4a:  
-1.5 (-6.1 to 3.2) 
G3a vs. G4a:  
-0.7 (-5.2 to 3.9) 
G1b vs. G4b:  
-5.7 (-10.0 to -1.4)  
G2b vs. G4b: 
-5.5 (-10.3 to -0.8) 
G3b vs. G4b: 
-5.3 (-10.1 to -0.5)  
 
Differences in 
systolic blood 
pressure, mm Hg 
(95% CI), 24 
months: 
G1a vs. G4a: 
 2.5 (-3.1 to 8.1) 
G2a vs. G4a:  
-0.8 (-6.4 to 4.7) 
G3a vs. G4a:  
-0.4 (-5.9 to 5.0) 
G1b vs. G4b:  
-0.6 (-6.0 to 4.8) 
G2b vs. G4b:  
1.3 (-4.4 to 7.1) 
G3b vs. G4b:  
-7.5 (-13.7 to -1.4) 
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Evidence Table I-1. Characteristics and outcomes from studies of quality improvement 
interventions addressing disparities in health outcomes (continued) 

Stud y 
Des crip tion Popula tion  In te rven tion(s )  

Bas e line  
Charac te ris tic s  Outcomes  Dis parity 

Bosworth et al., 
2011 
(continued)  

Exclusion 
criteria (cont): 
• Hospitaliza-tion 

for stroke or 
heart attack, 
surgery for 
blocked 
arteries, or 
diagnosed w/ 
metastatic 
cancer in 
previous 3 mo 

• Poor vision or 
difficulty 
hearing on the 
telephone 

• Difficulty 
understanding 
English 

• Participation in 
another BP 
study 

• Spouse in the 
current study 

• Arm 
circumference 
>17 in or wrist 
circumference 
>8.5 in 

Disparity 
indicator(s): 
Race/ethnicity 
(Nonwhite) 
Referent group: 
Internal; White 
Subgroup or 
secondary 
analysis 
description: 
Post hoc analysis 
of an RCT 
White, n: 
308 
Nonwhite*, n: 
328 

N at 12 months 
followup:  
G1a: 64 
G1b: 71 
G2a: 68 
G2b: 50 
G3a: 75 
G3b: 47 
G4a: 60 
G4b: 71 
N at 24 months 
followup:  
G1a: 62 
G1b: 62 
G2a: 64 
G2b: 49 
G3a: 72 
G3b: 38 
G4a: 60 
G4b: 68 
Length of 
followup: 
24 months 
Measure of 
fidelity:  
NR 
 

  Differences in 
diastolic blood 
pressure, mm Hg 
(95% CI), 12 
months: 
G1a vs. G4a:  
2.9 (0.4 to 5.4)  
G2a vs. G4a:  
0.1 (-2.4 to 2.6) 
G3a vs. G4a:  
1.3 (-1.2 to 3.7) 
G1b vs. G4b:  
-3.3 (-5.6 to -0.9) 
G2b vs. G4b:  
-3.7 (-6.2 to -1.1) 
G3b vs. G4b:  
-2.7 (-5.3 to -0.2) 
 
Differences in 
diastolic blood 
pressure, mm Hg 
(95% CI), 24 
months: 
G1a vs. G4a:  
2.0 (-1.2 to 5.1) 
G2a vs. G4a:  
0.1 (-3.0 to 3.2) 
G3a vs. G4a:  
0.5 (-2.5 to 3.5) 
G1b vs. G4b:  
0.6 (-2.4 to 3.6) 
G2b vs. G4b:  
-0.6 (-3.9 to 2.6) 
G3b vs. G4b:  
-3.5 (-7.0 to -0.1) 

Baseline mean systolic blood pressure reported for White and nonwhite groups.  
*Majority of the nonwhite group were African American (95%) 
The overall race by time by treatment group effect (6df test) suggested likely differential intervention effects over time for White 
and nonwhite patients for both systolic blood pressure (p=08) and diastolic blood pressure (p=.01). 
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Evidence Table I-1. Characteristics and outcomes from studies of quality improvement 
interventions addressing disparities in health outcomes (continued) 

Stud y 
Des crip tion Popula tion  In te rven tion(s )  

Bas e line  
Charac te ris tic s  Outcomes  Dis parity 

Author: 
Lasser et al., 
2011  
Region/State: 
Massachusetts 
Setting: 
Primary care 
practice-based 
research 
network 
Enrollment 
period: 
September 
2008-March 
2009 
Funding: 
American 
Cancer Society 
Conflict of 
Interest:  
None 
Design:  
RCT 
 

Condition: 
Colorectal cancer 
(CRC) screening 
Inclusion criteria:  
• Patients aged 52 

to 74 years 
• Spoke English, 

Haitian Creole, 
Portuguese, or 
Spanish as 
primary language  

• Not completed 
CRC screening* 

Exclusion criteria:  
• Patients with 

acute illness, end 
stage renal 
disease, severe 
psychiatric 
condition, active 
substance abuse, 
or cognitive 
impairment 

Disparity 
indicator(s): 
Race 
Primary language 
Referent group: 
Internal 
Subgroup or 
secondary 
analysis 
description: 
Stratified analysis 
according to 
primary language, 
age, race, and 
health insurance 
status. 
 

Quality 
improvement 
intervention: 
Patient navigator 
based 
intervention 
Intervention 
target: 
Patients 
Groups: 
G1: participants 
randomized to 
intervention 
G1a: white 
participants, 
intervention 
G1b: black 
participants, 
intervention 
G1c: English 
speaking 
participants, 
intervention 
G1d: non-English 
speaking 
participants, 
intervention 
G2: participants 
randomized to 
usual care 
G2a: white 
participants, 
usual care 
G2b: black 
participants, 
usual care 
G2c: English 
speaking 
participants, 
usual care 
G2d: non-English 
speaking 
participants, 
usual care 

Clinical: 
NA 
Process:  
Colorectal cancer 
screening: 
Eligible 
participants did 
not have a CRC 
screening test  
 

Clinical: 
NA 
Process:  
Colorectal cancer 
screen test 
completed, n (%): 
G1a: 38 (33.9) 
G1b: 25 (39.7) 
G1c: 30 (26.8) 
G1d: 49 (39.8) 
G2a: 18 (16.5) 
G2b: 11 (16.7) 
G2c: 24 (21.4) 
G2d: 22 (18.6) 
Colorectal cancer 
screening test 
completed, 
intervention vs. 
control, %, p-value: 
G1a vs. G2a: 17.4, 
p=0.003 
G1b vs. G2b: 23.0, 
p=0.004 
G1c vs. G2c: 5.4, 
p=0.35 
G1d vs. G2d: 21.2, 
p<0.001 

Disparity before 
intervention: 
NA; eligible 
participants did not 
have CRC 
screening 
Disparity after 
intervention: 
Intervention was 
particularly 
beneficial for non-
English language 
participants 
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Evidence Table I-1. Characteristics and outcomes from studies of quality improvement 
interventions addressing disparities in health outcomes (continued) 

Stud y 
Des crip tion Popula tion  In te rven tion(s )  

Bas e line  
Charac te ris tic s  Outcomes  Dis parity 

Lasser et al., 
2011  
(continued) 

 N at enrollment:  
G1a: 112 
G1b: 63 
G1c: 112 
G1d: 123 
G2a: 109 
G2b: 66 
G2c: 112 
G2d: 118 
N at follow-up:  
G1a: 112 
G1b: 63 
G1c: 112 
G1d: 123 
G2a: 109 
G2b: 66 
G2c: 112 
G2d: 118 
Length of 
follow-up: 
Up to one year 
after enrollment 
Measure of 
fidelity:  
• Navigators 
contacted 181 of 
the 235 
intervention 
patients (77%). 
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Evidence  Tab le  I-1. Charac te ris tics  and  ou tcom es  from s tud ies  o f qua lity im provement 
in te rven tions  addre s s ing  d is parities  in  h ea lth  ou tcomes  (con tinued) 

Study 
Description Population  Intervention(s)  

Baseline 
Characteristics Outcomes Disparity 

Author: 
Siddiqui et al., 
2011  
Region/State: 
Pennsylvania 
Setting: 
Academic 
primary care 
practice 
Enrollment 
period: 
February 2002- 
March 2002 
Funding: 
National Cancer 
Institute and 
Pennsylvania 
Department of 
Health  
Conflict of 
Interest:  
None 
Design:  
RCT 
 

Condition: 
Colorectal cancer 
(CRC) screening 
Inclusion criteria:  
• Male and female 

patients aged 50-
74 years 

• Had one visit to 
the Jefferson 
Family Medicine 
Associates 
practice with the 
previous two 
years 

• Had complete 
contact 
information 
available 

• Exclusion 
criteria:  

• No prior 
diagnosis of 
colorectal 
neoplasia or 
inflammatory 
bowel disease 

• Had not 
undergone recent 
CRC screening* 

Disparity 
indicator(s): 
Race 
Referent group: 
Internal 
Subgroup or 
secondary 
analysis 
description: 
Post-hoc analysis 
of race-intervention 
effects from a RCT 
of tailored 
interventions for 
CRC screening 

Quality 
improvement 
intervention: 
Patient information 
and reminders 
including tailored 
messages and 
phone reminders 
from health 
educators 
Intervention 
target: 
Appropriate 
screening for 
colorectal cancer 
Groups: 
G1: participants 
randomized to 
control  
G1a: white, control 
G1b: black, control 
G2: participants 
randomized to 
standard 
intervention 
G2a: white, 
standard 
intervention 
G2b: black, 
standard 
intervention 
G3: participants 
randomized to 
tailored intervention 
G3a: white, tailored 
intervention 
G3b: black, tailored 
intervention 
G4: participants 
randomized to 
tailored intervention 
plus reminder 
phone call 
G4a: white, tailored 
intervention plus 
reminder call 
G4b: black, tailored 
intervention plus 
reminder call 

Clinical: 
NA 
Process:  
Eligible 
participants did 
not have CRC 
screening 
 
 
 

Clinical: 
NA 
Process:  
CRC screening test 
completed during 
the 12 month 
observation period: 
G1a: 32.9 
G1b: 32.1 
G2a: 55.1 
G2b: 40.78 
G3a: 50.4 
G3b: 40.2 
G4a: 53.9 
G4b: 47.7 
 

Disparity before 
intervention: 
NA; eligible 
participants did not 
have CRC 
screening 
Disparity after 
intervention: 
Screening rate for 
whites compared to 
blacks, OR (95% 
CI) p value:  
G1a vs. G1b: 1.01 
(0.64 to 1.61) 
p=0.956 
G2a vs. G2b: 1.68 
(1.10 to 2.58) 
p=0.017 
G3a vs. G3b: 1.42 
(0.92 to 2.21) 
p=0.117 
G4a vs. G4b: 1.25 
(0.81 to 1.92) 
p=0.316 
G2a + G3a vs. G2b 
+ G3b: 1.56 (1.14 to 
2.12) p=0.005 
G2a + G3a +G4a 
vs. G2b + G3b + 
G4b: 1.44 (1.12 to 
1.86) p=0.005 
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Evidence  Tab le  I-1. Charac te ris tics  and  ou tcom es  from s tud ies  o f qua lity im provement 
in te rven tions  addre s s ing  d is parities  in  h ea lth  ou tcomes  (con tinued) 

Study 
Description Population  Intervention(s)  

Baseline 
Characteristics Outcomes Disparity 

Siddiqui et al., 
2011  
(continued) 

 N at enrollment:  
G1a: N/R 
G1b: N/R 
G2a: N/R 
G2b: N/R 
G3a: N/R 
G3b: N/R 
G4a: N/R 
G4b: N/R 
N at follow-up:  
G1a: 146 
G1b: 215 
G2a: 156  
G2b: 206 
G3a: 135 
G3b: 214 
G4a: 141 
G4b: 217 
Length of follow-
up: 
12 months 
Measure of 
fidelity:  
N/R  
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Evidence Table I-1. Characteristics and outcomes from studies of quality improvement 
interventions addressing disparities in health outcomes (continued) 

Study 
Description Population  Intervention(s)  

Baseline 
Characteristics Outcomes Disparity 

Author:  
Olomu et al., 
2010 
Region/State: 
Michigan 
Setting: 
Academic and 
community 
hospitals 
Enrollment 
period: 
NR 
Funding: 
National 
American 
College of 
Cardiology 
Foundation; 
Centers for 
Medicare and 
Medicaid 
Services; 
Michigan Peer 
Review 
Organization; 
Pfizer; 
AstraZeneca; 
Greater Detroit 
Area Health 
Council; 
Mardigian 
Foundation; 
University of 
Michigan Ann 
Arbor 
Conflict of 
Interest:  
NR 
Design: 
Retrospective 
cohort  
 

Condition: 
Acute myocardial 
infarction (AMI) 
Inclusion 
criteria:  
• Pre-GAP 

sample: 50% 
random sample 
with > 20 cases 
per hospital of 
Medicare AMI 
patients 
(principal 
diagnosis code 
410.xx) treated 
at participating 
hospitals in the 
year before 
GAP 
implementa-
tion 

• Post-GAP 
sample: 95-
100% sampling 
of all Medicare 
AMI patients in 
the 4 months 
immediately 
after GAP 
implementa-
tion at each 
hospital 

Exclusion 
criteria:  
See inclusion 
criteria 
Disparity:  
Race/ethnicity 
(Nonwhite) 
Referent group:  
Internal; White 
 

Quality 
improvement 
intervention(s): 
American College 
of Cardiology’s 
Guidelines Applied 
in Practice (GAP) 
program including 
standardized 
orders; pocket 
guideline; 
standardized 
discharge tool; 
educational 
sessions for 
patients, physicians 
and nurses; system 
for measurement 
Intervention 
target:  
provision of 
evidence-based 
treatments in 
hospital (aspirin, 
beta-blocker) and 
at discharge 
(aspirin, beta-
blocker, lipid-
lowering agents, 
angiotensin-
converting enzyme 
inhibitor, and 
smoking cessation 
counseling), in-
hospital 
complications 
 

Clinical 
(inpatient 
events), n (%): 
Hypotension: 
G1a: 350 (30.2) 
G1b: 68 (32.4) 
Shock: 
G1a: 14 (1.2) 
G1b: 2 (1.0) 
Heart failure or 
pulmonary 
edema: 
G1a: 548 (47.3) 
G1b: 104 (49.5) 
Stroke: 
G1a: 51 (4.4) 
G1b: 16 (7.6) 
Renal 
insufficiency: 
G1a: 266 (23.1) 
G1b: 73 (34.9) 
Hemorrhage/ 
bleeding 
G1a: 271 (23.4) 
G1b: 85 (30.3) 
Process, in-
hospital 
procedures/ 
treatment, n 
(%):  
Admission tool 
used: 
G1a: 102 (8.8) 
G1b: 13 (6.2) 
Echocardio-
gram: 
G1a: 715 (61.7) 
G1b: 128 (61.0) 
Cardiac 
catheterization: 
G1a: 527 (45.5) 
G1b: 94 (44.8) 
PCI: 
G1a: 229 (19.8) 
G1b: 33 (15.7) 
CABG: 
G1a: 101 (8.7) 
G1b: 10 (4.8) 

Clinical (inpatient 
events), n (%): 
Hypotension: 
G2a: 410 (33.9) 
G2b: 87 (31.1) 
Shock: 
G2a: 16 (1.3) 
G2b: 1 (0.7) 
Heart failure or 
pulmonary edema: 
G2a: 529 (43.8) 
G2b: 137 (48.9) 
Stroke: 
G2a: 56 (4.6) 
G2b: 20 (7.1) 
Renal insufficiency: 
G2a: 259 (21.6) 
G2b: 97 (35.3) 
Hemorrhage/ 
bleeding 
G2a: 291 (24.1) 
G2b: 85 (30.3) 
Process, in-
hospital 
procedures/ 
treatment, n (%):  
Echocardiogram: 
G2a: 716 (59.1) 
G2b: 171 (61.1) 
Cardiac 
catheterization: 
G2a: 614 (50.8) 
G2b: 103 (36.8) 
PCI: 
G2a: 309 (25.6) 
G2b: 37 (13.2) 
CABG: 
G2a: 127 (10.5) 
G2b: 14 (5.0) 
 

Disparity before 
intervention: 
NR 
Disparity after 
intervention:  
Clinical (inpatient 
events), OR (95% 
CI)*  
Hypotension: 
G2b vs. G2a: 0.88 
(0.66 to 1.16) 
Shock: 
G2b vs. G2a: 0.54 
(0.12 to 2.35) 
Heart failure or 
pulmonary edema: 
G2b vs. G2a: 1.23 
(0.95 to 1.60) 
Stroke: 
G2b vs. G2a: 1.58 
(0.93 to 2.69) 
Renal insufficiency: 
G2b vs. G2a: 1.98 
(1.49 to 2.63) 
Hemorrhage/ 
bleeding: 
G2b vs. G2a: 1.38 
(1.03 to 1.83) 
Process, in-hospital 
procedures/ 
treatment, OR (95% 
CI)*  
Echocardiogram: 
G2b vs. G2a: 1.08 
(0.83 to 1.41) 
Cardiac 
catheterization: 
G2b vs. G2a: 0.56 
(0.43 to 0.74) 
PCI: 
G2b vs. G2a: 0.44 
(0.31 to 0.64) 
CABG: 
G2b vs. G2a: 0.46 
(0.26 to 0.79) 
Aspirin 
administered: 
G2b vs. G2a: 0.73 
(0.37 to 1.47) 
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Evidence  Tab le  I-1. Charac te ris tics  and  ou tcom es  from s tud ies  o f qua lity im provement 
in te rven tions  addre s s ing  d is parities  in  h ea lth  ou tcomes  (con tinued) 

Study 
Description Population  Intervention(s)  

Baseline 
Characteristics Outcomes Disparity 

Olomu et al., 
2010 
(continued) 

Subgroup or 
secondary 
analysis 
description: 
Comparison of 
nonwhites vs. 
Whites during the 
post-guideline 
implementation 
period  
Measure of 
fidelity:  
Admission tool 
used: 
G2a: 551 (45.6) 
G2b: 120 (42.9)  
OR 0.90 (0.69 to 
1.16) 
Discharge tool 
used: 
G2a: 364 (30.1) 
G2b: 66 (23.6) 
OR 0.72 (0.53 to 
0.97) 

Groups: 
G1a: White, 
patients before 
GAP 
G1b: nonwhite, 
patients before 
GAP 
G2a: White, 
patients after GAP 
G2b: nonwhite, 
patients after GAP  
N at enrollment:  
G1a: 1158 
G1b: 210 
G2a: 1209 
G2b: 280 
N at followup†: 
G1a: 1158 
G1b: 210 
G2a: 1209 
G2b: 280 
Length of 
followup:  
Inpatient 
hospitalization 
through discharge 

Aspirin 
administered: 
G1a: 425 (85.7) 
G1b: 73 (81.1) 
Beta-blocker 
initiated: 
G1a: 192 (76.8) 
G1b: 35 (66.0) 
Process, 
discharge 
procedures/ 
treatment, n 
(%):  
Discharge tool 
used: 
G1a: 21 (1.8) 
G1b: 2 (1.0) 
Aspirin 
prescribed: 
G1a: 296 (83.4) 
G1b: 58 (89.2) 
Beta-blocker 
prescribed: 
G1a: 102 (87.9) 
G1b: 31 (96.9) 
Lipid-lowering 
therapy 
prescribed: 
G1a: 163 (80.3) 
G1b: 24 (77.4) 
ACE-inhibitor 
prescribed: 
G1a: 164 (82.8) 
G1b: 29 (93.6) 
Counseling for 
smoking 
cessation: 
G1a: 48 (39.4) 
G1b: 13 (34.2) 

Aspirin administered: 
G2a: 419 (92.9) 
G2b: 115 
(90.6)Beta-blocker 
initiated: 
G2a: 192 (82.4) 
G2b: 45 (83.3) 
Process, discharge 
procedures/ 
treatment, n (%):  
Aspirin prescribed: 
G2a: 393 (94.2) 
G2b: 74 (90.2) 
Beta-blocker 
prescribed: 
G2a: 129 (94.9) 
G2b: 20 (90.9) 
Lipid-lowering 
therapy prescribed: 
G2a: 230 (83.0) 
G2b: 45 (79.0) 
ACE-inhibitor 
prescribed: 
G2a: 159 (86.9) 
G2b: 31 (93.9) 
OR 2.34 (0.53 to 
10.41) 
Counseling for 
smoking cessation: 
G2a: 116 (73.4) 
G2b: 24 (50.0) 
Admission tool used: 
G2a: 551 (45.6) 
G2b: 120 (42.9)  
Discharge tool used: 
G2a: 364 (30.1) 
G2b: 66 (23.6) 

Beta-blocker 
initiated: 
G2b vs. G2a: 1.07 
(0.48 to 2.36) 
Process, discharge 
procedures/ 
treatment, OR (95% 
CI)*  
Aspirin prescribed: 
G2b vs. G2a: 0.56 
(0.24 to 1.31) 
Beta-blocker 
prescribed: 
G2b vs. G2a: 0.54 
(0.11 to 2.80) 
Lipid-lowering 
therapy prescribed: 
G2b vs. G2a: 0.77 
(0.38 to 1.56) 
ACE-inhibitor 
prescribed: 
G2b vs. G2a: 2.34 
(0.53 to 10.41) 
Counseling for 
smoking cessation: 
G2b vs. G2a: 0.36 
(0.19 to 0.71) 
Admission tool 
used: 
G2b vs. G2a: 0.90 
(0.69 to 1.16) 
Discharge tool 
used: 
G2b vs. G2a: 0.72 
(0.53 to 0.97) 

*Includes post-GAP patients only, nonwhite vs. White; unclear how the authors derived the OR 
† N at followup is equal to N at enrollment because this is retrospective cohort study. 
Comments:  
The intent of the intervention was not to reduce disparity. The intention of the intervention was to improve overall care for 
patients. The odds ratios focus on whether there was a post-GAP implementation – no demonstration of a pre-GAP disparity in 
the data set and no analysis of whether a disparity was closed via the intervention.  
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Evidence Table I-1. Characteristics and outcomes from studies of quality improvement 
interventions addressing disparities in health outcomes (continued) 

Study 
Description Population  Intervention(s)  

Baseline 
Characteristics Outcomes Disparity 

Author: 
Sequist et al., 
2010 
Region/State: 
Massachusetts 
Setting: 
Community 
practice; 
Harvard 
Vanguard 
Medical 
Associates 
Enrollment 
period: 
June 2007-May 
2008 
Funding: 
Robert Wood 
Johnson 
Foundation 
Conflict of 
Interest:  
First author 
discloses 
consultancy for 
Aetna 
Design: Cluster 
RCT 
 

Condition: 
Diabetes mellitus 
Inclusion 
criteria: 
• Chronic 

disease 
focused 
primary care 
teams 
comprising 
physicians, 
nurse 
practitioners 
(NPs) and/or 
physician 
assistants 
(PAs) from 8 
health centers 

• Primary care 
teams were 
caring for 
patients with 
diabetes, 
defined as 
having problem 
list diagnosis of 
diabetes in the 
electronic 
medical record 
and at least 
one of the 
following: 
fasting plasma 
glucose >3.3 
mmol/L; 
random plasma 
glucose >5.2 
mmol/L; 
completed 
HbA1c test.  

Exclusion 
criteria: 
NR 
Disparity: 
Race/ethnicity 
(Black) 
Referent group: 
Internal; White 

Quality 
improvement 
intervention(s): 
Cultural 
competency 
training of primary 
care teams over 
two days for NPs 
and PAs and one 
day for physicians 
addressed racial 
and cultural biases, 
appropriate 
methods of 
collecting clinically 
relevant cultural 
data, and ways to 
incorporate cultural 
data into patient 
care plans. Training 
consisted of 
lectures, group 
discussion and 
community 
engagement 
activity through 
which clinicians met 
with Black patients 
with diabetes and 
learned about 
barriers to diabetes 
management. 
Monthly race-
stratified physician 
level diabetes 
performance 
feedback reports 
were provided.  
Intervention 
target:  
Providers; 
outcomes 
measured for 
patients 
 
 
 

Clinical: 
HbA1c <7 
percent, n (%): 
G1a+G2a: 1080 
(40) 
G1b+G2b: 2241 
(46.1) 
p<0.001 
LDL cholesterol 
<2.59 mmol/L, n 
(%): 
G1a+G2a: 1170 
(43.4) 
G1b+G2b: 2686 
(55.3) 
p<0.001 
Blood pressure 
<130/80 mm Hg, 
n (%): 
G1a+G2a: 640 
(23.7) 
G1b+G2b: 1535 
(31.5) 
p<0.001 
Process: 
Annual HbA1c 
exam, n (%): 
G1a+G2a:2395 
(88.7)  
G1b+G2b:4230 
(87.1) 
p=0.139 
Annual LDL 
cholesterol 
exam, n (%): 
G1a+G2a:2246 
(83.2) 
G1b+G2b:4032 
(83.0) 
p=0.99 
Annual blood 
pressure 
measurement, n 
(%): 
G1a+G2a:2561 
(94.9) 
G1b+G2b:4575 
(94.2) 
p=0.035  

Clinical: 
HbA1c <7 percent, 
%: 
G1a: 49.3 
G1b: 50.3 
G2a: 46.0 
G2b: 48.4  
HbA1c <7 percent, 
adjusted difference 
(95% 
LDL cholesterol 
<2.59 mmol/L, %: 
G1a: 49.0 
G1b: 61.6 
G2a: 50.8 
G2b: 59.6  
Blood pressure 
<130/80 mm Hg, %: 
G1a: 24.0 
G1b: 30.5 
G2a: 25.4 
G2b: 34.0  
p values 
nonsignificant for 
differences between 
G1a and G2a, and 
differences between 
G1b and G2b.  
Process: 
NR 

Disparity before 
intervention: 
Differences in 
outcome 
measures of 
disease control for 
White and Black 
patients, p value: 
HbA1c <7 percent: 
p<0.001 
LDL cholesterol 
<2.59 mmol/L: 
p<0.001 
Blood pressure 
<130/80 mm Hg: 
p<0.001 
Differences in 
process measures 
of disease for 
White and Black 
patients, p value: 
Annual HbA1c 
exam: p=0.139 
Annual LDL 
cholesterol exam: 
p=0.99 
Annual blood 
pressure 
measurement: 
p=0.035 
Disparity after 
intervention  
Intervention 
effects on 
difference 
between White 
and Black 
patients*, p value: 
HbA1c <7 percent: 
p=0.22 
LDL cholesterol 
<2.59 mmol/L: 
p=0.34 
Blood pressure 
<130/80 mm Hg: 
p=0.68 
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Evidence Table I-1. Characteristics and outcomes from studies of quality improvement 
interventions addressing disparities in health outcomes (continued) 

Study 
Description Population  Intervention(s)  

Baseline 
Characteristics Outcomes Disparity 

Sequist et al., 
2010 
(continued) 

Subgroup or 
secondary 
analysis 
description:  
NA 
 

Groups: 
G1a: Black 
patients, 
intervention  
G1b: White 
patients, 
intervention  
G1c: primary care 
team, intervention 
G2a: Black 
patients, control  
G2b: White 
patients, control 
G2c: primary care 
team, control 
N at enrollment:  
G1a: 1401 
G1b: 2383 
G2a: 1298 
G2b: 2475 
G1c:15 teams; 46 
physicians; 16 NPs 
or PAs 
G2c: 16 teams; 45 
physicians; 17 NPs 
or PAs 
N at followup:  
G1a: 1401 
G1b: 2383 
G2a: 1298 
G2b: 2475 
Length of 
followup: 
12 months 
Measure of 
fidelity: 
NA 

   

*After adjustment for clustering by primary care team. 
The primary care teams were chronic disease management-focused primary care teams and it was 2-3 primary care physicians 
working collaboratively with a NP or PA; the NP or PA was primary responsible for diabetes management.  
The monthly feedback reports highlighted Black-White differences in rates of achieving ideal control of HbA1c, LDL and BP 
within each clinician’s patient panel and across the 8 health centers. Teams also received detailed, patient-specific report during 
months 4 and 9. 
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Evidence  Tab le  I-1. Charac te ris tics  and  ou tcom es  from s tud ies  o f qua lity im provement 
in te rven tions  addre s s ing  d is parities  in  h ea lth  ou tcomes  (con tinued) 

S tud y 
Des crip tion Popula tion In te rven tion(s ) 

Bas e line  
Charac te ris tic s  Outcomes  Dis parity 

Author: 
Arean et al., 
2007 
Region/State: 5 
U.S. states  
Setting: 
Primary care 
clinics 
Enrollment 
period:  
NR 
Funding: 
John A. Hartford 
Foundation; 
California 
Healthcare 
Foundation; 
Hogg 
Foundation; 
Robert Wood 
Johnson 
Foundation 
Conflict of 
Interest:  
NR 
Design:  
RCT (secondary 
analysis) 
 

Condition: 
Depression 
Inclusion 
criteria: 
• 60 years or 

older 
• Met criteria for 

major 
depression or 
dysthymia 
according to 
SCID 

Exclusion 
criteria:  
See inclusion 
Disparity: 
Socioeconomic 
status (Poor, < 
30% of area 
median income) 
Referent group: 
Internal; Not 
poor, living > 
30% of area 
median income  
Subgroup or 
secondary 
analysis 
description: 
Randomization 
not stratified by 
income; post hoc 
subgroup 
analysis 
conducted to 
compare 
outcomes in each 
income group 
between 
intervention and 
control 

Quality 
improvement 
intervention(s): 
Collaborative care 
model, including 
stepped care 
approach to 
managing 
depression; primary 
care provider 
education; 
depression clinical 
specialist/ 
depression care 
manager works with 
patient and primary 
care provider, 
medication 
monitoring and brief 
psychotherapy; use 
of clinical 
information tracking 
system; ready 
access to a 
psychiatrist 
Intervention 
target: Appropriate 
management of 
depression 
Groups: 
G1a: Collaborative 
care, poor  
G1b: Collaborative 
care, not poor 
G2a: Usual care, 
poor 
G2b: Usual care, 
not poor 
N at enrollment: 
G1a+G2a: 576 
G1b+G2b: 1225  
N at followup:  
NR 

Clinical: 
SCL-20 score, 
mean ± SD: 
G1a+G2a:  
1.7 ± 0.6 
G1b+G2b:  
1.7 ± 0.6 
p=0.59 
 
General health, 
mean ± SD: 
G1a+G2a:  
3.6 ± 1.0 
G1b+G2b:  
3.2 ± 1.1 
p<0.01 
 
PCS-12, mean ± 
SD: 
G1a+G2a:  
38.6 ± 7.1 
G1b+G2b:  
41.1 ± 7.4 
p<0.01 
Process, n (%):  
Any 
antidepressant 
use in last 3 
months: 
G1a+G2a:  
243 (42) 
G1b+G2b: 
528 (43) 
p=0.71 
Any specialty 
mental health 
visits of 
psychotherapy in 
the last 3 months: 
G1a+G2a:  
46 (8) 
G1b+G2b:  
105 (9) 
p=0.68 

Clinical outcomes 
at 12 months: 
SCL-20 score, 
mean ± SD: 
G1a: 1.07 ± 0.71 
G1b: 0.95 ± 0.65 
G2a: 1.45 ± 0.66 
G2b: 1.36 ± 0.68 
G1a vs. G2a, 
adjusted OR (95% 
CI, p-value): -0.39 
(-0.50, -0.27, 
p<0.001) 
G1b vs. G2b, 
adjusted OR (95% 
CI, p-value): -0.41 
(-0.49, -0.33, 
p<0.001) 
General health, 
mean ± SD: 
G1a: 3.40 ± 1.01 
G1b: 3.06 ± 0.98 
G2a: 3.69 ± 0.98 
G2b: 3.38 ± 0.97 
G1a vs. G2a, 
adjusted OR (95% 
CI, p-value): -0.29 
(-0.45, -0.12, 
p=0.001) 
G1b vs. G2b, 
adjusted OR (95% 
CI, p-value): -0.32 
(-0.43, -0.21, 
p<0.001) 
 
 

Disparity before 
intervention: 
General health, 
mean ± SD: 
G1a+G2a:  
3.6 ± 1.0 
G1b+G2b:  
3.2 ± 1.1 
p<0.01 
 
PCS-12, mean ± 
SD: 
G1a+G2a:  
38.6 ± 7.1 
G1b+G2b:  
41.1 ± 7.4 
p<0.01 
Disparity after 
intervention:  
No interaction 
between income 
status and use of 
depression 
treatment, 
satisfaction or other 
clinical outcomes; 
no interaction 
between treatment 
condition and time 
with service use or 
other outcomes in 
mixed effects 
models 
 
Magnitude of 
intervention effects 
similar across 
income groups. 
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Evidence  Tab le  I-1. Charac te ris tics  and  ou tcom es  from s tud ies  o f qua lity im provement 
in te rven tions  addre s s ing  d is parities  in  h ea lth  ou tcomes  (con tinued) 

Study 
Description Population Intervention(s) 

Baseline 
Characteristics Outcomes Disparity 

Arean et al., 
2007 
(continued) 

 Length of 
followup: 
12 months  
Measure of 
fidelity: 
NR 

Satisfaction with 
depression care 
(rating excellent or 
very good): 
G1a+G2a:  
104 (50) 
G1b+G2b:  
200 (51) 
p=0.76 

PCS-12, mean ± 
SD: 
G1a: 177 (65) 
G1b: 397 (65) 
G2a: 137 (48) 
G2b: 283 (49) 
G1a vs. G2a, 
adjusted OR (95% 
CI, p-value): 1.46 
(0.33, 2.60, 
p=0.011)G1b vs. 
G2b, adjusted OR 
(95% CI, p-value): 
1.67 (0.78, 2.55, 
p<0.001) 
 
Satisfaction with 
depression care 
(rating excellent or 
very good), n (%): 
G1a: 168 (71) 
G1b: 414 (78) 
G2a: 89 (43) 
G2b: 182 (50) 
G1a vs. G2a, 
adjusted OR (95% 
CI, p-value): 3.07 
(1.23, 7.65, 
p=0.026) 
 
G1b vs. G2b, 
adjusted OR (95% 
CI, p-value): 3.35 
(1.94, 5.77, 
p<0.001) 
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Evidence  Tab le  I-1. Charac te ris tics  and  ou tcom es  from s tud ies  o f qua lity im provement 
in te rven tions  addre s s ing  d is parities  in  h ea lth  ou tcomes  (con tinued) 

Study 
Description Population Intervention(s) 

Baseline 
Characteristics Outcomes Disparity 

Arean et al., 
2007 
(continued) 

   Process outcomes 
at 12 months, n 
(%): 
Any antidepressant: 
G1a: 177 (65) 
G1b: 397 (65) 
G2a: 137 (48) 
G2b: 283 (49) 
G1a vs. G2a, 
adjusted OR (95% 
CI, p-value): 3.25 
(2.14, 4.96, 
p<0.001)  
G1b vs. G2b, 
adjusted OR (95% 
CI, p-value): 2.17 
(1.53, 3.08, 
p<0.001) 
Any psychotherapy: 
G1a: 104 (40) 
G1b: 265 (44) 
G2a: 42 (15) 
G2b: 91 (16) 
G1a vs. G2a, 
adjusted OR (95% 
CI, p-value): 4.16 
(2.52, 6.85, 
p<0.001) 
 
G1b vs. G2b, 
adjusted OR (95% 
CI, p-value): 4.33 
(3.14, 5.97, 
p<0.001) 
 
Any depression 
treatment: 
G1a: 200 (77) 
G1b: 474 (78) 
G2a: 152 (53) 
G2b: 309 (54) 
G1a vs. G2a, 
adjusted OR (95% 
CI, p-value): 3.80 
(2.46, 5.85, 
p<0.001) 
 
G1b vs. G2b, 
adjusted OR (95% 
CI, p-value): 3.58 
(2.59, 4.95, 
p<0.001) 
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Evidence  Tab le  I-1. Charac te ris tics  and  ou tcom es  from s tud ies  o f qua lity im provement 
in te rven tions  addre s s ing  d is parities  in  h ea lth  ou tcomes  (con tinued) 

Study 
Description Population Intervention(s) 

Baseline 
Characteristics Outcomes Disparity 

Author: 
Beach et al., 
2007 
Region/State: 
New York City, 
New York 
Setting: 
11 Community/ 
Migrant Health 
Centers 
(C/MHC) 
Enrollment 
period: 
November 
2001 - October 
2002 
Funding: 
National 
Cancer 
Institute 
Conflict of 
Interest:  
NR 
Design:  
RCT 
 

Condition: 
Cancer 
screening 
Inclusion 
criteria:  
• Women aged 

50 to 69 years 
• Received care 

for ≥ 6 months 
at a C/MHC 

• Not up to date 
for breast, 
cervical, or 
colorectal 
cancer 
screening 

• Preferred 
language was 
English, 
Spanish or 
Haitian Creole 

Exclusion 
criteria:  
• Acutely ill 
• Undergoing 

cancer 
treatment 

• Unresolved 
abnormal 
screening 

Disparity 
indicator(s): 
Language 
barrier 
(Spanish-
speaking) 
Referent 
group: 
Internal; 
English-
speaking 

Quality 
improvement 
intervention(s): 
Scripted 
telephone support 
provided by a 
Prevention Care 
Manager (PCM) 
Intervention 
target: 
Patient behavior 
Groups: 
G1a: English 
speaking, 
intervention 
G1b: Spanish 
speaking, 
intervention 
G2a: English 
speaking, usual 
care 
G2b: Spanish 
speaking, usual 
care 
N at enrollment:  
G1a+G2a: 498 
G1b +G2b: 848 
N at followup:  
G1a: 239 
G1b: 431 
G2a: 259 
G2b: 417 
Length of 
followup: 
18 months 
Measure of 
fidelity:  
NR 

Clinical: 
NA 
Process:  
Up-to-date cancer 
screening status* 
  
Breast cancer, n (%): 
G1a+G2a: 264/498 
(53.0) 
G1b+G2b: 528/848 
(62.3) 
 
Cervical cancer†, n 
(%): 
G1a+G2a: 209/368 
(56.8) 
G1b+G2b: 365/599 
(60.9) 
 
Colorectal cancer‡, n 
(%): 
G1a+G2a: 94/394 
(23.9) 
G1b+G2b: 140/676 
(20.7) 
 
Any test†‡, n (%): 
G1a+G2a: 216/290 
(74.5) 
G1b+G2b: 370/487 
(76.0) 
 
Most tests†‡, n (%): 
G1a+G2a:133/290 
(45.9) 
G1b+G2b: 262/487 
(53.8) 
 
All tests†‡, n (%): 
G1a+G2a:31/290 
(10.7)  
G1b+G2b: 54/487 
(11.1) 

Clinical: 
NA 
Process: 
Up-to-date cancer 
screening status§ 
 
Breast cancer, n (%): 
G1a: 144/239 (60) 
G1b: 310/431 (72) 
G2a: 144/259 (56) 
G2b: 243/417 (58) 
 
Cervical cancer†, n 
(%): 
G1a: 106/181 (59) 
G1b: 237/310 (76) 
G2a: 100/187 (53) 
G2b: 173/289 (60) 
 
Colorectal cancer‡, n 
(%): 
G1a: 95/190 (50) 
G1b: 184/338 (54) 
G2a: 79/204 (30) 
G2b: 126/338 (37) 
 
Any test, n (%): 
G1a: 117/146 (80) 
G1b: 215/246 (87) 
G2a: 111/144 (77) 
G2b: 182/241 (76) 
 
Most tests, n (%): 
G1a: 82/146 (56) 
G1b: 181/246 (74) 
G2a: 66/144 (46) 
G2b: 129/241 (54) 
 
All tests, n (%): 
G1a: 42/146 (29) 
G1b: 98/246 (40) 
G2a: 27/144 (19) 
G2b: 61/241 (25) 

Disparity before 
intervention: 
Up-to-date cancer 
screening status* 
 
Breast cancer, OR 
(95%): 
G1a+G2a vs. 
G2a+G2b: 1.46 
(1.16-1.84), 
p<0.001 
 
Cervical cancer†, 
OR (95%): 
G1a+G2a vs. 
G2a+G2b: 1.19 
(0.90-1.56) 
 
Colorectal cancer‡, 
OR (95%): 
G1a+G2a vs. 
G2a+G2b: 0.83 
(0.61-1.14) 
 
Any test†‡, OR 
(95%): 
G1a+G2a vs. 
G2a+G2b: 1.08 
(0.76-1.54) 
 
Most tests†‡, OR 
(95%): 
G1a+G2a vs. 
G2a+G2b: 1.37 
(1.02-1.86), p<0.05 
 
All tests†‡, OR 
(95%): 
G1a+G2a vs. 
G2a+G2b: 1.04 
(0.64-1.72) 
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Evidence  Tab le  I-1. Charac te ris tics  and  ou tcom es  from s tud ies  o f qua lity im provement 
in te rven tions  addre s s ing  d is parities  in  h ea lth  ou tcomes  (con tinued) 

Study 
Description Population Intervention(s) 

Baseline 
Characteristics Outcomes Disparity 

Beach et al., 
2007 
(continued) 
 

Subgroup or 
secondary 
analysis 
description:  
Secondary 
analysis of data 
from an RCT of 
an intervention 
to improve 
screening 
among low-
income women. 
A subgroup 
analysis of 
relative efficacy 
of the 
intervention 
among Spanish 
versus English 
speaking 
participants 

   Disparity after 
intervention: 
Not explicitly 
reported. See 
outcome data. 

* Up-to-date status: breast cancer (mammography within 18 months), cervical cancer (Pap test within 18 months), and colorectal 
cancer (home fecal occult blood test within 18 months).  
†Excludes women with a hysterectomy (n=379)  
‡ Excludes women up-to-date at baseline on any screening test valid for ≥5 years (i.e. colonoscopy, barium enema, or 
sigmoidoscopy; n=276) 
§Up-to-date status: breast cancer (mammography within 18 months); cervical cancer (Pap test within 18 months); and colorectal 
cancer (home fecal occult blood test within 18 months, a barium enema or sigmoidoscopy within 5 years, or a colonoscopy 
within 10 years). Patients with a hysterectomy or a baseline colorectal cancer screening test valid for 5 years or more were 
excluded from analyses (n = 569). 
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Description Population  Intervention(s)  

Baseline 
Characteristics Outcomes Disparity 

Author: 
Coberley et al., 
2007 
Region/State: 
multistate, U.S. 
Setting:  
Members of 20 
health plans and 
participants in 
diabetes 
disease 
management 
programs 
Enrollment 
period:  
NR 
Funding: 
NR 
Conflict of 
Interest:  
NR 
Design: 
Retrospective 
cohort 
 

Condition: 
Diabetes mellitus 
Inclusion 
criteria:  
• Members of 

Healthways 
health plans 
with diabetes 
identified by 
administrative 
claims  

• At least 10 
months of 
eligibility in 
Healthways 
diabetes 
disease 
management 
programs 

Exclusion 
criteria:  
NR 
Disparity: 
Race/ethnicity*  
Referent group: 
Internal; Non-
health disparity 
zones, non-
minority zip 
codes 
Subgroup or 
secondary 
analysis 
description: NA 
Measure of 
fidelity: 
NR 
 

Quality improvement 
intervention(s): 
Diabetes disease 
management program 
(all patients), including 
telephone intervention 
to improve A1C testing 
rates in previously 
non-adherent 
members (lacked test 
in baseline period) 
Intervention target: 
Patients 
Groups: 
G1a: patients living in 
health disparity zone 
(HDZ), pre-
intervention 
G1b: patients living in 
minority zip codes in 
HDZ, pre-intervention 
G1c: patients living in 
non-HDZ, pre-
intervention 
G2a: patients living in 
HDZ, post-intervention 
G2b: patients living in 
non-minority zip codes 
in HDZ, post-
intervention 
G2C: patients living in 
non-HDZ, post-
intervention 
N: 37,425 
G1a: 3359 
G1b: 2068 
G1c: 34,066  
G2a: 3359 
G2b: 2068 
G2c: 34,066  
Length of followup: 
12 months prior to 
start of disease 
management (baseline 
period) and 12 months 
following disease 
management 
intervention 

Clinical: 
NR 
Process:  
HbA1c testing 
rate, %: 
G1a: 51.8  
G1c: 64.0  
 
 

Clinical: 
NR 
Process: 
HbA1c testing rate, 
%: 
G2a: 59.4  
G2c: 68.6  
HbA1c testing rate 
relative increase†, 
% (p value): 
G1a: 7.6 (p<0.001) 
G2a: 4.6 
(p<0.0001) 

Disparity before 
intervention: 
Process:  
HbA1c testing 
rate, % 
G1a: 51.8  
G2a: 64.0  
Disparity after 
intervention:  
Process: 
HbA1c testing 
rate, %: 
G2a: 59.4  
G2c: 68.6  

*Analyzed by whether members lived in minority zip codes (>50% of the population minorities) or health disparity zones (an 
area in which the diabetes disease prevalence was above the national average for minority zip codes). 
†Difference from pre-intervention (i.e. baseline) 
Additional baseline and outcome data reportedly only graphically 
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Bas e line  
Charac te ris tic s  Outcomes  Dis parity 

Author:  
Wells et al., 
2007; Wells et 
al., 2004 ; 
Miranda et al., 
2004 
Region/State: 
Across U.S. 
Setting:  
Six 
nonacademic 
managed 
Healthcare 
Organizations; 
46 clinics with 
181 primary 
care providers 
Enrollment 
period: 
June 1996 – 
March 1997 
Funding: 
National 
Institute of 
Mental Health 
(NIMH) 
Conflict of 
Interest: 
NR 
Design: 
RCT 
 

Condition: 
Depression 
Inclusion 
criteria: 
• Use the 

practice for the 
next 12 months 

• Positive for 
current 
depressive 
symptoms and 
probable 
depressive 
disorder in the 
last year 

Exclusion 
criteria:  
• < 18 years old 
• Not fluent in 

English or 
Spanish 

• Lacked 
insurance 
coverage for 
the local 
therapists 
participating in 
the 
interventions 

Disparity: 
Race/ethnicity 
(Minorities) 
Referent group: 
Internal; White 
Subgroup or 
secondary 
analysis 
description: NR 
 

Quality 
improvement 
intervention(s):  
Partners in Care 
(PIC) quality 
improvement 
programs included 
commitment of in-
kind resources from 
practices; trained 
clinician teams; 
clinician toolkit and 
patient education 
materials; trained 
nurse specialist; 
plus either 
enhanced 
medication 
management (QI-
Meds) or enhanced 
psychotherapy (QI-
Therapy).  
Intervention 
target: 
Patient 
Groups: 
G1: QI-Meds 
G2: QI-Therapy 
G3: Usual care 
(UC) 
G1a: minorities, QI-
Meds  
G1b: Whites, QI-
Meds  
G2a: minorities, QI-
Therapy  
G2b: Whites, QI-
Therapy  
G3a: minorities, 
usual care  
G3b: Whites, usual 
care  

Clinical: 
PCS-12 score at 
9 years, mean ± 
SD: 
Minority: 
36.98 ± 10.95 
White: 34.80 ± 
10.24 
MCS-12 score at 
9 years, mean ± 
SD: 
Minority: 44.69 ± 
10.81 
White: 46.49 ± 
11.55 
Process:  
NR 

Clinical: 
Mental Health 
Inventory, mean ± 
SD: 
Displayed 
graphically without 
numerical values 
 
Appropriate care 
at 6 month 
followup, %: 
QI-Meds, White: 
35.2 
QI-Meds, minority: 
36 
 
QI-Therapy, White: 
38.1 
QI-Therapy, 
minority: 45 
 
UC, White: 26.7 
UC, minority: 19 
Depressed and 
not in appropriate 
care at 57 months, 
% (95% CI), p-
value for 
comparison vs. 
usual care: 
QI-Meds, White: 
12.8 (5.3, 20.4) 
p=0.70 
QI-Meds, minority: 
24.6 (16.5, 32.7) 
p=0.07 
 
QI-Therapy, White: 
16.4 (10.6, 22.1) 
p=0.70 
QI-Therapy, 
minority: 21.7 (13.1, 
30.3) 
p=0.03 
 
UC, White: 14.7 
(8.3, 21.1) 
UC, minority: 34.3 
(27.2, 41.5) 

Disparity before 
intervention:  
NR 
Disparity after 
intervention:  
QI-ethnicity 
interaction,% 
depressed and not 
in appropriate care 
at 57 months, t-test 
(p-value): 
QI-Meds: 0.67 
(0.51) 
QI-Therapy: 1.83 
(0.07) 
 
Omnibus test of QI 
effects at 9 years, 
minority vs. White 
(95% CI): 
-11.40 (-27.97, 
5.18) 
p=0.176 
Interaction model† 
for disparity at 9 
years, adjusted 
analyses 
estimate‡ (95% 
CI), p value: 
QI-Meds, minority 
vs. White:  
-35.81 (-62.13,  
-9.50) 
p=0.008 
 
QI-Therapy, 
minority vs. White: 
18.08 (-8.50, 44.66) 
p=0.179 
 
UC, minority vs. 
White: -21.36  
(-47.36, 4.65)  
p=0.106 
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Wells et al., 
2007; Wells et 
al., 2004 ; 
Miranda et al., 
2004 
(continued) 

 N at enrollment: 
Minority 
participants: 714 
White participants: 
474 
N at followup, 
time, N:  
All: 
12 months, (1126); 
24 months, (1159); 
5 years, (991); 9 
years, (805) 
Length of 
followup: 
9 years 
Measure of 
fidelity: 
NR 
 

 Interaction 
model† for 
intervention 
effects at 9 years, 
adjusted analyses 
estimate‡ (95% 
CI): 
QI-Meds vs. UC, 
White: 9.40  
(-13.07, 31.87) 
p=0.408 
 
QI-Meds vs. UC, 
minority: -5.06  
(-34.71, 24.60) 
p=0.735 
 
QI-Therapy vs. UC, 
White: -1.52  
(-25.59, 22.55) 
p=0.900 
 
QI-Therapy vs. UC, 
minority: 37.92 
(9.42, 66.42) 
p=0.010 
 
QI-Therapy vs. 
Meds, White: 
 -10.92 (-33.92, 
12.07) 
 
QI-Therapy vs. 
Meds, minority: 
42.97 (16.40, 
69.54) 
Overall effect of 
QI at 9 years, F 
test, (adjusted p-
value): 
White: 0.53 (0.592) 
Minority: 5.72 
(0.004) 
Process: 
NR 

Interaction model† 
for intervention 
group difference 
on disparity at 9 
years, adjusted 
analyses 
estimate‡ (95% 
CI), p value: 
QI-Meds vs. UC:  
-14.46 (-49.47, 
20.56) 
p=0.415 
 
QI-Therapy vs. UC 
at 9 years: 39.44 
(2.41, 76.47) 
p=0.037 
 
QI-Therapy vs. 
Meds at 9 years: 
53.90 (19.61, 88.18) 
p=0.002 
QI-minority 
interaction at 9 
years, F test 
(adjusted p-value): 
4.96 (0.008) 
 

†Interaction model (intervention status X ethnic minority) 
‡Presented as area under curve over 9-year time period, derived from the 3-level mixed effects model. 
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Author: 
Mahotiere et al., 
2006 
Region/State: 
New York City 
(Bronx, Kings, 
New York and 
Kings counties) 
Setting: 
Community and 
hospital clinics, 
community 
settings 
Enrollment 
period: 
April 1999-
March 2001 
Funding: 
Centers for 
Medicare and 
Medicaid 
Services 
contract 
Conflict of 
Interest: 
NR 
Design: 
Prospective 
cohort study 
 

Condition: 
Diabetes mellitus 
Inclusion 
criteria: 
• African 

American and 
White New 
York City 
Medicare fee-
for-service 
beneficiaries in 
senior centers, 
religious 
organizations, 
and senior 
housing 
complexes 

• Facilities and 
providers who 
serve this 
population were 
also targeted, 
including 
African-
American 
serving 
physicians in 
New York City, 
identified 
participants of 
IPRO’s 
physician office 
quality 
improvement 
project in the 
Bronx, Kings, 
New York and 
Queens 
counties, and 
African-
American-
serving hospital 
outpatient 
clinics and 
community 
health centers 

 

Quality 
improvement 
intervention(s): 
Five rounds of on-
site visits with 
providers; initial 
visit consisted of 
introduction to 
IPRO Diabetes 
Disparities project, 
review of ADA 
guidelines for lipid 
disorder screening, 
and distribution of 
provider toolkits 
including decision 
support tools for 
diabetes prevention 
and management, 
provider reminder 
materials, and 
culturally and 
linguistically 
appropriate patient 
reminders and 
educational 
materials. 
Additional visits 
provided technical 
assistance, 
promoted a CME 
program, and 
implementation of 
Outpatient Rapid 
Assessment Tool. 
Cultural 
competency 
training was also 
offered statewide. 
Also two provider 
performance 
feedback reports 
and updated 
toolkits to primary 
care physicians 
who cared for 
sizable number of 
African-American 
Medicare 
beneficiaries with 
diabetes.  

Clinical: 
NR 
Process:  
Receipt of 
biennial lipid 
profile, n (%): 
G1: 7,981 (63.8) 
G2: 12,313 
(85.0)  
G3: 18,612 
(82.8)  

Clinical: 
NR 
Process: 
Receipt of biennial 
lipid profile, n (%):  
G1: 12,993 (80.5) 
G2: 13,942 (89.8) 
G3: 24,150 (89.7)  

Disparity before 
intervention: 
Disparity in receipt 
of biennial lipid 
profile, %: 
G1 vs. G2: 21.2 
G1 vs. G3: 19.0 
Predictor of 
receipt of biennial 
lipid profile, OR 
(95% CI), p value: 
G1: 0.42 (0.37 to 
0.47) 
G3: 1.00 
p<0.0001 
Disparity after 
intervention:  
Disparity in receipt 
of biennial lipid 
profile, %: 
G1 vs. G2: 9.3 
G1 vs. G3: 9.2 
Change in 
disparity in receipt 
of biennial lipid 
profile, %: 
G1 vs. G2: -11.9 
G1 vs. G3: -9.8 
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Mahotiere et al., 
2006 
(continued) 

Exclusion 
criteria: 
• Richmond 

County 
excluded due to 
small number 
of African 
American 
Medicare fee-
for-service 
beneficiaries 

Disparity: 
Race/ethnicity 
(African 
American)  
Referent group: 
Internal; White 
Subgroup or 
secondary 
analysis 
description: NA 
Measure of 
fidelity: 
NR 

Quality 
improvement 
intervention(s) 
(cont): 
Community 
interventions 
involved focus 
groups to 
understand 
characteristics, 
needs, and 
perspectives of AA 
patients. Culturally 
appropriate 
diabetes self-
management 
education was 
offered in senior 
centers and 
religious 
organizations. A 
nutritional toolkit 
was also developed 
to address healthy 
food and to reflect 
cultural/ethnic diets. 
Assorted other 
educational media 
and interventions 
were also 
conducted including 
radio advertising.  
Intervention 
target: 
Patients and 
providers 
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Mahotiere et al., 
2006 
(continued) 

 Groups: 
G1: African-
American Medicare 
fee-for-service 
(FFS) beneficiaries 
with diabetes 
residing in Bronx, 
Kings, New York 
and Queens 
counties.  
G2: White non-dual 
enrolled Medicare 
fee-for service 
beneficiaries in 
Bronx, Kings, New 
York and Queens 
counties 
G3: all White 
Medicare fee-for-
service 
beneficiaries with 
diabetes in Bronx, 
Kings, New York 
and Queens 
counties 
N at enrollment: 
G1: 12,510 
G2: 14,490 
G3: 22,487 
N at followup:  
G1: 16,140 
G2: 15,526 
G3: 26,923 
Length of 
followup: 
Remeasurement 
was in 3/31/02-
3/31/04 
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Author:  
Arean et al., 
2005 
Region/State: 
5 U.S. states  
Setting: 
Primary care 
clinics 
Enrollment 
period: 
NR 
 
Funding: 
John A. Hartford 
Foundation; 
California 
Healthcare 
Foundation; 
Hogg 
Foundation; 
Robert Wood 
Johnson 
Foundation 
 
Conflict of 
Interest:  
NR 
 
Design:  
RCT (secondary 
analysis) 
 

Condition: 
Depression 
Inclusion 
criteria:  
• 60 years or 

older  
• Met criteria for 

major 
depression or 
dysthymia 
according to 
SCID 

 
Exclusion 
criteria:  
See inclusion 
Disparity: 
Race/ethnicity 
(Black and 
Latino)  
 
Referent group:  
Internal; White  
Subgroup or 
secondary 
analysis 
description: 
Randomization 
not stratified by 
race/ethnicity; 
post hoc 
subgroup 
analysis 
conducted to 
compare 
outcomes in each 
race/ethnic group 
between 
intervention and 
control 
 

Quality 
improvement 
intervention(s): 
Collaborative care 
model, including 
stepped care 
approach to 
managing 
depression; primary 
care provider 
education; 
depression clinical 
specialist/ 
depression care 
manager works 
with patient and 
primary care 
provider, 
medication 
monitoring and brief 
psychotherapy; use 
of clinical 
information tracking 
system; ready 
access to a 
psychiatrist 
Intervention 
target: Appropriate 
management of 
depression 
Groups: 
G1a: Collaborative 
care, White patients 
G1b: Collaborative 
care, Black patients 
G1c: Collaborative 
care, Latino 
patients 
G2a: Usual care, 
White patients 
G2b: Usual care, 
Black patients 
G2c: Usual care, 
Latino patients 
 
N at enrollment: 
G1a+G2a: 1388 
G1b+G2b: 222  
G1c+G2c: 138 
N at followup:  
G1a+G2a: 1208  
G1b+G2b: 186  
G1c+G2c: 119  

Clinical: 
HSCL-20 
depression score 
(range 0-4), 
mean ± SD: 
G1a+G2a:  
1.7 ± 0.6 
G1b+G2b:  
1.5 ± 0.6 
G1c+G2c:  
1.8 ± 0.7 
Process:  
Any 
antidepressant 
use in the past 3 
months, n (%): 
G1a+G2a:  
594 (43) 
G1b+G2b:  
91 (41) 
G1c+G2c:  
62 (45) 
 
Any specialty 
mental health 
visits or 
psychotherapy in 
the past 3 
months, n (%): 
G1a+G2a:  
123 (9) 
G1b+G2b:  
9 (4) 
G1c+G2c:  
12 (9) 
 
Satisfaction with 
depression care 
(excellent/very 
good; only 
assessed in 
those reporting 
depression care 
in past 3 
months), n (%): 
G1a+G2a:  
226 (50) 
G1b+G2b:  
52 (60) 

Clinical: 
Response (>50% 
decrease in HSCL-
20 depression score 
from baseline), 
adjusted %: 
G1a: 42 
G1b: 54 
G1c: 42 
G2a: 19 
G2b: 23 
G2c: 14 
G1a vs. G2a: 
p<0.001 
G1b vs. G2b: 
p<0.001 
G1c vs. G2c: 
p<0.001 
 
Remission (HSCL-20 
depression score 
<0.5), adjusted %: 
G1a: 24 
G1b: 33 
G1c: 25 
G2a: 8 
G2b: 8 
G2c: 9 
G1a vs. G2a: 
p<0.001 
G1b vs. G2b: 
p<0.001 
G1c vs. G2c: 
p=0.014 
 
HSCL-20 depression 
score (range 0-4), 
mean: 
G1a: 1 
G1b: 0.9 
G1c: 1 
G2a: 1.39 
G2b: 1.4 
G2c: 1.4 
G1a vs. G2a: 
p<0.001 
G1b vs. G2b: 
p<0.001 
G1c vs. G2c:  

Disparity before 
intervention: 
Any specialty 
mental health visits 
or psychotherapy in 
the past 3 months, 
n (%): 
G1a+G2a: 123 (9) 
G1b+G2b: 9 (4) 
G1c+G2c: 12 (9) 
p=0.06 
Disparity after 
intervention: 
Intervention effects 
on measures of 
depression and 
health-related 
functioning were of 
similar magnitude 
among minorities as 
among Whites. 
 
No significant 
interactions 
between 
intervention and 
ethnic group for 
clinical outcomes, 
including measures 
of depression and 
health related 
functioning. 



 

I-24 

Evidence  Tab le  I-1. Charac te ris tics  and  ou tcom es  from s tud ies  o f qua lity im provement 
in te rven tions  addre s s ing  d is parities  in  h ea lth  ou tcomes  (con tinued) 

Study 
Description Population  Intervention(s)  

Baseline 
Characteristics Outcomes Disparity 

Arean et al., 
2005 
(continued) 

 Length of 
followup: 12 
months 
Measure of 
fidelity:  
NR 
 

G1c+G2c:  
21 (48) 

p=0.002 
Overall functional 
impairment (range 0-
10), mean: 
G1a: 3.6 
G1b: 3.7 
G1c: 3.9 
G2a: 4.5 
G2b: 4.7 
G2c: 4.7 
G1a vs. G2a: 
p<0.001 
G1b vs. G2b: 
p=0.005 
G1c vs. G2c: 
p=0.089 
Process: 
Any antidepressant 
use, adjusted %: 
G1a: 66 
G1b: 62 
G1c: 68 
G2a: 50 
G2b: 46 
G2c: 44 
G1a vs. G2a: 
p<0.001 
G1b vs. G2b: 
p=0.036 
G1c vs. G2c: 
p=0.016 
 
Any psychotherapy 
or specialty mental 
health visits, 
adjusted %: 
G1a: 55 
G1b: 35 
G1c: 42 
G2a: 16 
G2b: 14 
G2c: 12 
G1a vs. G2a: 
p<0.001 
G1b vs. G2b: 
p=0.01 
G1c vs. G2c: 
p=0.005 
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Arean et al., 
2005 
(continued) 

   Satisfaction 
(excellent/very good) 
with depression 
care, adjusted %: 
G1a: 76 
G1b: 72 
G1c: 71 
G2a: 49 
G2b: 42 
G2c: 50 
G1a vs. G2a: 
p<0.001 
G1b vs. G2b: 
p=0.001 
G1c vs. G2c: 
p=0.035 

 

No disparity measured at outset of study; numbers for depression related baseline values look similar 
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Author: 
Ferreira et al., 
2005  
Region/State: 
Illinois 
Setting: 
General 
medicine 
primary care 
outpatient firms 
at a Veterans 
Affairs Medical 
Center 
Enrollment 
period: 
May 2001-
December 2002 
Funding: 
Department of 
Veterans Affairs 
Health Services 
Research 
Division and 
National 
Institutes of 
Health grants  
Conflict of 
Interest:  
None 
Design:  
RCT 
 

Condition: 
Colorectal cancer 
(CRC) screening 
Inclusion 
criteria:  
• Male veterans 
• 50 years or 

older 
• Scheduled to 

be seen by a 
provider from 
the two 
outpatient firms 
at the study 
medical center 

Exclusion 
criteria:  
• Personal or 

family history of 
colorectal 
cancer or 
polyps 

• Personal 
history of 
inflammatory 
bowel disease 

• Home FOBT in 
the previous 
year 

• Flexible 
sigmoido-scopy 
or colonoscopy 
(FS/COL) in 
the previous 5 
years 

Disparity 
indicator(s): 
Health literacy 
(Limited health 
literacy) 
Referent group: 
Internal 
original RCT 
participants had 
completed in the 
literacy 
assessment)  

Quality 
improvement 
intervention: 
Health care 
provider-directed 
intervention 
including education 
and feedback 
Intervention 
target: 
Appropriate 
screening for 
colorectal cancer 
Groups: 
G1: participants 
treated at firm 
randomized to 
intervention 
G1a: high literacy, 
intervention 
G1b: limited 
literacy, 
intervention 
G2a: high literacy, 
usual care 
G2b: limited 
literacy, usual care 
N at enrollment:  
G1a: 118 
G1b: 79  
G2a: 125 
G2b: 60 
N at followup*:  
G1a: 118 
G1b: 79 
G2a: 125 
G2b: 60 
Length of 
followup: 
6 - 18 months after 
index visit 
 

Clinical: 
NA 
Process:  
Eligible 
participants did 
not have a FOBT 
in the previous 
year or FS/COL 
in the previous 5 
years. 

Clinical: 
NA 
Process:  
Colorectal cancer 
screening 
recommended: 
G1a: NR 
G1b: NR 
G2a: NR 
G2b: NR 
Colorectal cancer 
screen test 
completed: 
FOBT only (%): 
G1a: 21.2 
G1b: 30.4 
G2a: 15.2 
G2b: 6.7 
FS/COL only (%): 
G1a: 12.7 
G1b: 17.7 
G2a: 16.8 
G2b: 21.7 
Both FOBT and 
FS/COL (%): 
G1a: 5.1 
G1b: 7.6 
G2a: 4.0 
G2b: 1.7 
Any screening (%): 
G1a: 39.0 
G1b: 55.7 
G2a: 36.0 
G2b: 30.0 
G1a vs. G1b: 
p=0.35 
G1b vs. G2b: 
p=0.002 

Disparity before 
intervention: 
NA; all eligible 
participants did not 
have a FOBT in the 
previous year, or 
FS/COL in the 
previous 5 years. 
Disparity after 
intervention: 
No significant 
difference in overall 
CRC screening 
incidence between 
intervention and 
usual care among 
patients with high 
literacy. 
 
Individuals with 
limited literacy in 
the intervention 
group were more 
likely to complete 
any CRC screening 
tests than 
individuals with 
limited literacy in 
the intervention 
group.  
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Ferreira et al., 
2005 
(continued) 

Subgroup or 
secondary 
analysis 
description: 
Exploratory 
analysis of 
individuals with 
limited (<9th 
grade level) 
versus high 
literacy (> 9th 
grade level) as 
measured by the 
REALM 
instrument  

Measure of 
fidelity:  
• 15 of the 60 

providers in the 
intervention firm 
did not participate 
in the initial 
workshop.  

• 84% of the 
physicians and 
nurse 
practitioners 
attended at least 
one of the four 
feedback 
sessions.  

 

   

*N at baseline is derived from the N at followup. 
N at baseline indicates 185 in the control firm completed health literacy assessment, and 197 in the intervention firm completed 
health literacy assessment. Authors state that data was available for all patients included in the study.  
Patients who died during followup are not included in the final analysis 
Randomization was at the outpatient clinic level (one intervention clinic and one usual care clinic) 
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Author: 
Sherbourne et 
al., 2004 
Region/State: 
Across U.S. 
Setting: 
Six 
nonacademic 
managed 
Healthcare 
Organizations 
Enrollment 
period: 
June 1996- 
March 1997 
Funding: 
AHRQ, National 
Institute of 
Mental Health, 
John D. and 
Catherine T. 
MacArthur 
Foundation 
Conflict of 
Interest: 
NR 
Design: 
RCT 
 

Condition: 
Depression 
Inclusion 
criteria: 
• Intended to use 

clinic as source 
of care for next 
year 

• Older than 17 
• No acute 

medical 
emergency 

• Spoke English 
or Spanish 

• Insurance or 
public-pay 
arrangement to 
cover 
intervention 
care  

Exclusion 
criteria: 
See inclusion  
Disparity: 
Sex 
Referent group:  
Internal 
Subgroup or 
secondary 
analysis 
description: NR 
Measure of 
fidelity: 
NR 

Quality 
improvement 
intervention(s): 
QI- MEDS, QI- 
THERAPY; in-kind 
resources, local 
expert and staff 
nurses training 
Intervention 
target: 
Increase 
access/adherence 
with any form of 
appropriate care for 
depression; 
Improved health 
and employment 
outcomes among 
ethnic minorities. 
Groups: 
G1: QI-Meds 
G2: QI-Therapy 
G3: Usual care 
(UC) 
N at enrollment:  
1358 
N at followup 
(completed > 1 
followup 
questionnaire):  
Women: 941 
Men: 358 
N at 24 months: 
NR 
Length of 
followup: 
24 months 

Clinical: 
MCS-12, mean: 
Women: 34.0 
Men: 36.39 
PCS-12, mean: 
Women: 45.06 
Men: 44.66 
CESD, mean: 
Women: 45.59 
Men: 43.09 
 

Clinical: 
Probable unmet 
need for 
appropriate care at 
24 months, %*:  
QI-Meds, women: 
53 
QI-Meds, men: 52 
QI-Therapy, women: 
54 
QI-Therapy, men: 57 
UC, women: 45 
UC, men: 57 
UC vs. QI-Meds, 
women: p=0.13 
UC vs. QI-Therapy, 
women: p=0.10 
QI-Meds vs. QI-
Therapy, women: 
p=0.92 
UC vs. QI-Meds, 
men: p=0.53 
UC vs. QI-Therapy, 
men: p=0.96 
QI-Meds vs. QI-
Therapy, men: 
p=0.59 
 
Mental HRQOL at 
24 months, mean: 
QI-Meds, women: 
40.18 
QI-Meds, men: 40.25 
QI-Therapy, women: 
41.10 
QI-Therapy, men: 
41.41 
UC, women: 39.22 
UC, men: 38.47 
UC vs. QI-Meds, 
women: p=0.41 
UC vs. QI-Therapy, 
women: p=0.01 
QI-Meds vs. QI-
Therapy, women: 
p=0.56 

Disparity before 
intervention:  
NR 
Disparity after 
intervention: 
Significant main 
effect for gender: 
t=3.97, p=0.0001 
 
Probable unmet 
need for appropriate 
care, 3 way 
interaction model 
(sex X time X 
intervention): 
F=2.16, p=0.028 
 
Mental HRQOL, 3 
way interaction 
model (sex X time X 
intervention): 
F=2.12, p=0.031 
 
Employment status, 
3 way interaction 
model (sex X time X 
intervention): 
F=1.99, p=0.044 
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Sherbourne et 
al., 2004 
(continued) 

   UC vs. QI-Meds, 
men: p=0.32 
UC vs. QI-Therapy, 
men: p=0.12 
QI-Meds vs. QI-
Therapy, men: 
p=0.55 
 
Working at 24 
months, %*: 
QI-Meds, women: 
65 
QI-Meds, men: 57 
QI-Therapy, women: 
53 
QI-Therapy, men: 59 
UC, women: 60 
UC, men: 56 
UC vs. QI-Meds, 
women: p=0.23 
UC vs. QI-Therapy, 
women: p=0.10 
QI-Meds vs. QI-
Therapy, women: 
p=0.00 
UC vs. QI-Meds, 
men: p=0.90 
UC vs. QI-Therapy, 
men: p=0.61 
QI-Meds vs. QI-
Therapy, men: 
p=0.71 
 
Process: 
NR 

 

*Percent derived from proportion 
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Author: 
Miranda et al., 
2003 
Region/State: 
Across U.S. 
Setting: 
Six 
nonacademic 
managed 
Healthcare 
Organizations 
Enrollment 
period: 
June 1996- 
March 1997 
Funding: 
AHRQ, National 
Institute of 
Mental Health, 
John D. and 
Catherine T. 
MacArthur 
Foundation 
Conflict of 
Interest: 
NR 
Design: 
RCT 
 

Condition: 
Depression 
Inclusion 
criteria: 
• Intended to use 

clinic as source 
of care for next 
year 

• Older than 17 
• No acute 

medical 
emergency 

• Spoke English 
or Spanish 

• Insurance or 
public-pay 
arrangement to 
cover 
intervention 
care  

Exclusion 
criteria: 
See inclusion 
criteria 
Disparity: 
Race/ethnicity 
(African 
American, Latino) 
Referent group: 
Internal; Non-
minority 
Subgroup or 
secondary 
analysis 
description: NR 
Measure of 
fidelity: 
NR 
 

Quality 
improvement 
intervention(s): 
QI- MEDS, QI- 
THERAPY; in-kind 
resources, local 
expert and staff 
nurses training 
Intervention 
target: 
Increase 
access/adherence 
with any form of 
appropriate care for 
depression; 
Improved health 
and employment 
outcomes among 
ethnic minorities. 
Groups: 
G1a: Latino, 
intervention 
G1b: African 
American, 
intervention 
G1c: White, 
intervention 
G2a: Latino, usual 
care 
G2b: African 
American, usual 
care 
G2c: White, usual 
care 
N at enrollment: 
G1a+G2a: 398 
G1b+G2b: 93 
G1c+G2c: 778 
N at followup:  
6 month:  
All: 1150-1156 
12 month: 
All: 1075-1126 
Length of 
followup: 
Self-administered 
mail surveys: 
baseline and every 
six months for two 
years 

Clinical: 
MCS-12, mean ± 
SD 
G1a+G2a: 36.9 
11.1  
G1b+G2b: 38.3 
± 11.0 
G1c+G2c: 35.0 ± 
10.3 
PCS-12, mean ± 
SD 
G1a+G2a: 44.1 ± 
11.2  
G1b+G2b: 45.5 
± 9.9 
G1c+G2c: 45.4 ± 
12.0 
Process:  
Appropriate 
care, N* (%) 
G1a+G2a: 51 
(12.8) 
G1b+G2b: 28 
(29.4) 
G1c+G2c: 275 
(35.3)  
G1a+G2a vs. 
G1c+G2c, 
p<0.001 
Employment 
status, N* (%) 
G1a+G2a: 243 
(60.9) 
G1b+G2b: 69 
(42.3) 
G1c+G2c: 502 
(64.5) 

Clinical: 
6 months, 
Appropriate care %, 
(95% CI) 
G1a: 30.0 (23.9-36.2) 
G2a: 21.8 (12.9-30.7) 
p=0.13 
G1b: 43.1 (33.0-53.2) 
G2b: 28.8 (19.1-38.5) 
p=0.04 
G1c: 47.7 (41.6-53.8) 
G2c: 38.9 (32.1-45.7) 
p=0.05 
12 months, 
Appropriate care %, 
(95% CI) 
G1a: 39.4 (31.7-47.1) 
G2a: 26.4 (17.3-35.5) 
p=0.03 
G1b: 55.7 (27.1-84.4) 
G2b: 35.2 (7.8-62.6) 
p=0.33 
G1c: 62.1 (57.2-67.1) 
G2c: 53.7 (45.7-61.7) 
p=0.07 
Process: 
6 months, Working, 
% (95% CI) 
G1a: 59.2 (52.4-66.1) 
G2a: 60.0 (52.5-67.6) 
p=0.80 
G1b: 64.7 (52.3-77.0) 
G2b: 66.1 (54.7-77.5) 
p=0.84 
G1c: 68.0 (60.8-75.3) 
G2c: 61.5 (53.7-69.2) 
p=0.01 

Disparity before 
intervention: 
Disparity after 
intervention:  
No significant 
interaction 
between 
intervention and 
ethnic group for 
the rate of 
appropriate care or 
work status 
(Latinos and 
African Americans 
combined and 
compared with 
White patients). 
 
Significantly more 
improvement 
under 
interventions 
among the two 
minority groups as 
compared with 
White patients 
(p=0.02) at 6 
months. 
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Miranda et al., 
2003 
(continued) 

   12 months, Working, 
% (95% CI) 
G1a: 60.1 (51.3-68.8) 
G2a: 56.6 (47.1-65.9) 
p=0.38 
G1b: 70.3 (56.2-84.4) 
G2b: 75.6 (67.1-84.0) 
p=0.43 
G1c: 66.0 (58.1-73.8) 
G2c: 59.8 (51.6-68.0) 
p=0.02 
Counseling or 
antidepressant use 
at appropriate dose, 
controls vs. 
intervention, 6 
months,%: 
G1a+G1b+G1c: 50.9 
G2a+G2b+G2c: 39.7 
p<0.001 
Counseling or 
antidepressant use 
at appropriate dose, 
controls vs. 
intervention, 12 
months,%: 
G1a+G1b+G1c: NR 
G2a+G2b+G2c: 
NR 
p=0.006 
Ethnicity x 
Intervention 
interaction; 
p=0.02 

 

*N calculated 
N varies for appropriate care and working data in outcome (1150-1156, 6 months) and (1075-1126, 12 months).  
The N for each ethnicity is not broken down further, hence percentages are used.  
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Author:  
Barr et al., 2001 
Region/State: 
Northeast U.S. 
Setting: 
Large group-
model HMO 
Enrollment 
period: 
October 1995* 
Funding: 
CDC 
Conflict of 
Interest: 
NR 
Design: 
RCT 
 

Condition: 
Breast cancer, 
screening 
Inclusion 
criteria:  
• Women aged 

50-75 years 
• Bilateral 

mammography 
in 1st quarter 
1994 with no 
subsequent 
mammogram 
18-21 months 
after initial 
mammogram 

• Continuously 
enrolled in the 
health plan 
from April 1, 
1994 through 
March 31, 1996 

Exclusion 
criteria:  
See inclusion 
criteria 
Disparity: 
Insurance status 
(Medicaid or 
Medicare) 
Referent group: 
Internal/Commer
cial insurance 
 
Subgroup or 
secondary 
analysis 
description: 
analysis of 
outcomes within 
each insurance 
status by 
intervention 
group; analysis 
of overall 
likelihood of 
followup 
mammography 
by insurance 
status 

Quality 
improvement 
intervention(s): 
Mail or telephone 
reminders  
Intervention 
target: subsequent 
bilateral 
mammogram (after 
onset of 
intervention and 
within 2 years after 
initial mammogram) 
Groups: 
G1: Mail reminder 
G1a: commercially 
insured , mail 
reminder  
G1b: Medicare, 
mail reminder  
G2: telephone 
reminder 
G2a: commercially 
insured, telephone 
reminder  
G2b: Medicare, 
telephone reminder  
G3: usual care 
G3a: commercially 
insured, usual care 
G3b: Medicare, 
usual care  
N at enrollment:  
G1: 630 
G1a: 448 
G1b: 158 
G2: 653 
G2a: 437 
G2b: 195 
G3: 625 
G3a: 421 
G3b: 180 
 

Clinical: 
NA 
Process:  
Bilateral 
mammogram, 
%:‡ 
G1a: 0 
G1b: 0 
G2a: 0 
G2b: 0 
G3a: 0 
G3b: 0 
 

Clinical: 
NA 
Process: 
Subsequent bilateral 
mammogram, %: 
G1a: 44.4 
G1b: 43.6 
G2a: 55.6 
G2b: 56.4 
G3a: 39.4 
G3b: 42.7 
G1a vs. G2a vs. 
G3a: p=0.001 
G1b vs. G2b vs. 
G3b: p=0.01 

Disparity before 
the intervention: 
NR 
Disparity after the 
intervention:  
Estimated 
relative risk of 
subsequent 
mammography
, RR (95%CI):  
G1b+G2b+G3b vs. 
G1a+G2a+G3a: 
1.04 (0.93-1.14).  
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Barr et al., 2001 
(continued) 
 

 Length of 
followup:  
5 months† 
N at followup:  
G1: 630 
G1a: 448 
G1b: 158 
G2: 653 
G2a: 437 
G2b: 195 
G3: 625 
G3a: 421 
G3b: 180 
Measure of 
fidelity:  
79% of women 
randomized to 
telephone 
reminders were 
reached by phone 

   

Medicaid groups were all < 50 patients, and were excluded from the table. 
*The sample was defined and randomized initially in October 1995, though eligibility was assessed from the 1st quarter of 1994.  
† Followup began 10/24/1995 and ended 3/30/1996, two years after the last initial mammogram ( 3/30/1994). 
‡ Per the sample definition, none had a subsequent mammogram at the start of the followup period 
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Author: 
Connett et al., 
1984  
Region/State: 
18 U.S. cities 
Setting: 
Clinical centers 
Enrollment 
period: 
1973-1975 
Funding: 
National Heart, 
Lung and Blood 
Institute 
Conflict of 
Interest:  
NR 
Design: 
RCT 
 

Condition: 
Coronary heart 
disease, 
prevention 
Inclusion 
criteria:  
• Men, ages 35-

57  
• Elevated CHD 

risk 
(Framingham 
score in top 10-
15%) 

Exclusion 
criteria: 
• Known CHD, 

diabetes, 
diastolic blood 
pressure ≥ 115, 
total cholesterol 
≥ 350, use of 
lipid-lowering 
drugs, body 
weight ≥ 150% 
desirable, 

• dietary 
restrictions 
incompatible 
with study 

• underlying 
condition likely 
to interfere with 
study 
participation 

Disparity 
indicator(s): 
Race/Ethnicity 
(Black) 
Referent group: 
Internal; White 

Quality 
improvement 
intervention(s): 
MRFIT 
multifactorial 
intervention (Blood 
pressure 
management, 
dietary counseling, 
smoking cessation 
counseling)  
Usual care  
Intervention 
target: 
CHD risk factor 
control 
Groups: 
G1: MRFIT 
intervention 
G1a: White, 
intervention 
G1b: Black, 
intervention 
G2: usual care 
G2a: White, usual 
care 
G2b: Black, usual 
care 
N at enrollment: 
G1: 6,428 
G1a: NR 
G1b: NR 
G2: 6,438 
G2a: NR 
G2b: NR 
G1a+G2a: 11,935 
G1b+G2b: 931 
N at 6th annual 
followup:  
G1: 5754 
G1a: 5338 
G1b: 416 
G2: 5638 
G2a: 5227 
G2b: 411 
G1a+G2a: 10,565 
G1b+G2b: 827 

Clinical: 
Diastolic blood 
pressure, mean 
mm Hg ± SD: 
G1a+G2a: 90.7 ± 
8.7 
G1b+G2b: 94.0 ± 
9.2 
 
Systolic blood 
pressure, mean 
mm Hg ± SD: 
G1a+G2a: 135.4 
[14.1] 
G1b+G2b: 138.5 
± 14.9 
 
Smokers, % ± SD: 
G1a+G2a: 63.0 ± 
48.2 
G1b+G2b: 68.7 ± 
46.4 
 
Serum cholesterol 
(1st screening 
visit), mean mg/dl 
± SD: 
G1a+G2a: 254.2 ± 
36.4 
G1b+G2b: 245.7 
± 37.8 
 
Plasma 
cholesterol (2nd 
screening visit), 
mean mg/dl ± SD: 
G1a+G2a: 240.8 ± 
36.7 
G1b+G2b: 236.4 
± 38.4 
 
Plasma HDL 
cholesterol,  
mean mg/dl ± SD: 
G1a+G2a: 41.6 ± 
11.2 
G1b+G2b: 48.8 ± 
15.8 

Clinical: 
Diastolic blood 
pressure, mean 
mm Hg: 
G1a: 80.4  
G1b: 81.3 
G2a: 83.5 
G2b: 85.6 
 
Systolic blood 
pressure, mean 
mm Hg: 
G1a: 121.4 
G1b: 122.3 
G2a: 126.5 
G2b: 129.4 
 
Smokers, %: 
G1a: 33.3 
G1b: 38.0 
G2a: 43.8 
G2b: 42.9 
 
Serum cholesterol, 
mean mg/dl: 
G1a: 235.8 
G1b: 231.0 
G2a: 240.5 
G2b: 237.3 
 
Plasma 
cholesterol, mean 
mg/dl: 
G1a: 228.5 
G1b: 224.4 
G2a: 233.3 
G2b: 230.2 
 
Plasma HDL 
cholesterol, mean 
mg/dl: 
G1a: 41.3 
G1b: 46.0 
G2a: 41.4 
G2b: 47.6 
 
 

Change in disparity: 
Diastolic blood 
pressure, % change 
in mean mm Hg: 
G1a: -11.4 
G1b: -13.6 
G2a: -7.9 
G2b: -8.1 
 
Systolic blood 
pressure, % change 
in mean mm Hg: 
G1a: -10.3 
G1b: -11.7 
G2a: -6.4 
G2b: -5.8 
 
Smokers, % change:  
G1a: -46.2 
G1b: -43.0 
G2a: -29.0 
G2b: -22.5 
 
Serum cholesterol, % 
change in mean 
mg/dl: 
G1a: -7.3 
G1b: -6.0 
G2a: -5.6 
G2b: -3.7 
 
Plasma cholesterol, 
% change in mean 
mg/dl: 
G1a: -6.4 
G1b: -6.5 
G2a: -4.5 
G2b: -4.3 
 
Plasma HDL 
cholesterol, % 
change in mean 
mg/dl 
G1a: -2.6 
G1b: -6.5 
G2a: -2.6 
G2b: -4.8 
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Evidence  Tab le  I-1. Charac te ris tics  and  ou tcom es  from s tud ies  o f qua lity im provement 
in te rven tions  addre s s ing  d is parities  in  h ea lth  ou tcomes  (con tinued) 

S tud y 
Des crip tion Popula tion  In te rven tion(s )  

Bas e line  
Charac te ris tic s  Outcomes  Dis parity 

Connett et al., 
1984 
(continued) 
 

Subgroup or 
secondary 
analysis 
description:  
Secondary 
analysis of Black 
and White* 
participants from 
the Multiple Risk 
Factor 
Intervention Trial 
(MRFIT) to 
identify 
intervention 
effects for 
reducing CHD 
risk factors 
 

Length of 
followup: 
6-8 years, average 
length of followup 7 
years 
Measure of 
fidelity:  
NR  
 

Plasma LDL 
cholesterol, 
mean mg/dl ± 
SD: 
G1a+G2a: 160.1 
± 35.8 
G1b+G2b: 158.8 
± 39.1 
 
Plasma 
triglycerides, 
mean mg/dl ± 
SD: 
G1a+G2a: 198.2 
± 147.2 
G1b+G2b: 143.9 
± 97.0 
 
Weight, mean lb 
± SD: 
G1a+G2a: 189.1 
± 27.1 
G1b+G2b: 190.4 
± 28.5 
Process: 
NA 

Plasma LDL 
cholesterol, mean 
mg/dl: 
G1a: 148.7 
G1b: 148.3 
G2a: 152.8 
G2b: 153.8 
 
Plasma triglycerides, 
mean mg/dl: 
G1a: 200.9 
G1b: 153.9 
G2a: 203.0 
G2b: 147.1 
 
Weight,  
mean lb: 
G1a: 187.7 
G1b: 192.3 
G2a: 190.1 
G2b: 190.1 
Process: 
Overall missed visit 
rate per year (%): 
G1a: 7.0 
G1b: 6.0 
G2a: 8.0 
G2b: 10.8 
 

Plasma LDL 
cholesterol, % 
change in mean 
mg/dl: 
G1a: -8.6 
G1b: -8.5 
G2a: -6.4 
G2b: -5.4 
 
Plasma 
triglycerides, % 
change in mean 
mg/dl: 
G1a: +1.7 
G1b: +7.2 
G2a: +3.3 
G2b: +4.0 
 
Weight, percent 
change in mean lb: 
G1a: -0.7 
G1b: -0.2 
G2a: +0.7 
G2b: +0.7 
 

*White group includes 376 participants (2.9%) identified as an ethnic/racial group other than black or white 
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Appendix J. Strength of Evidence for Outcomes 
Table J1. Strength of evidence for outcomes in studies addressing disparities associated with 
race or ethnicity 

Outcome/ 
In te rven tion 

Number o f 
S tud ies  (N) 

S tud y Des ign  

Ris k of 
Bias  Cons is tenc y Direc tnes s  Prec is ion Overa ll SOE 

Colorectal cancer 
screening 

      

Multifaceted patient 
education/self 
management with limited 
language concordance 
and patient reminders 

11 (465) 
RCT 

High Unknown Indirect Imprecise Insufficient 
 
 

Depression Severity Score (HSCL-20)        
Collaborative care model 
plus clinical information 
tracking 

12 (1748) 
RCT 
 

High Inconsistent  Direct  Imprecise Insufficient 
 

Mental Health Inventory        
Collaborative care with 
medication adherance 
support.  

13 (474) 
RCT 

High Inconsistent Direct Imprecise Insufficient 
 

Collaborative care with 
cognitive behavioral 
therapy 

13 (474) 
RCT 

High Inconsistent Direct Imprecise Insufficient 
 

Depression symptoms       
Collaborative care model  14 (396) 

RCT 
Moderate Inconsistent Direct Imprecise Insufficient 

 
Probable depressive disorder       
Collaborative care with 
medication adherance 
support. 

25-7 (1269) 
RCT 

 High Inconsistent  Direct Imprecise Insufficient 
 

Collaborative care with 
cognitive behavioral 
therapy 

25-7 (1269) 
RCT 

 High Inconsistent  Direct Imprecise Insufficient 
 

Use of antidepressant medications       
Collaborative care model 
plus clinical information 
tracking 

12 (1748) 
RCT 

 High Inconsistent   Indirect  Imprecise Insufficient 
 

Collaborative care model 14(396) 
RCT 

Moderate Inconsistent   Indirect  Imprecise Insufficient 
 

HbA1c goal <7% achieved       
Patient education 
(cultural competency 
training) 

18 (3773) 
RCT 

Low Unknown Indirect Imprecise Insufficient 
 

BP goal achieved       
Patient education 
(cultural competency 
training) 

18 (3773) 
RCT 

Low Unknown Indirect Imprecise Insufficient 
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Table J-1. Strength of evidence for outcomes in studies addressing disparities associated with 
race or ethnicity (continued) 

Outcome/ 
In te rven tion 

Number o f 
S tud ies  (N) 

S tud y Des ign  

Ris k of 
Bias  Cons is tenc y Direc tnes s  Prec is ion Overa ll 

SOE 

LDL cholesterol level 
goal achieved 

      

Patient education 
(cultural competency 
training) 

18 (3773) 
RCT 

Low Unknown Indirect Imprecise Insufficient 
 

HbA1c test       

Patient reminder 19 (37425) 
Cohort 

High Unknown Indirect Imprecise Insufficient 
 

Lipid test    

Multifaceted provider 
and community 
intervention 

110 (28650) 
Cohort 

Moderate Unknown Indirect Imprecise Insufficient 
 

Smoking cessation        

Patient education/self-
management 

111 (11392) 
Cohort 
 

Moderate Unknown  Indirect Imprecise Insufficient 
 

Frequency of PCI, CABG, and cardiac catheterization        

Multifaceted patient and 
provider education 
intervention and AMI 
GAP impementation 

112 (2857) 
Cohort 

High Unknown  Indirect  Imprecise Insufficient 
 

Decreased systolic and diastolic blood pressure        

Patient education/self-
management 

113 (636) 
RCT 

Moderate Unknown  Direct  Imprecise Insufficient 
 

Achieving diastolic blood pressure goal        

Patient education/self-
management 

111 (11392) 
Cohort 

Moderate Unknown  Direct Imprecise  Insufficient 
 

Abbreviations: AMI=acute myocardial infarction; BP=blood pressure; GAP=American College of Cardiology’s AMI 
Guidelines Applied in Practice; HbA1c=glycosylated hemoglobin; LDL=low density lipoprotein; PCI=percutaneous coronary 
intervention; RCT=randomized controlled trial; SOE=strength of evidence 

  



 

J-3 

Table J2. Strength of evidence for outcomes in studies addressing disparities associated with 
insurance status 

Outcome/ 
In te rven tion 

Number o f 
S tud ies  (N) 

S tud y Des ign  

Ris k of 
Bias  Cons is tenc y Direc tnes s  Prec is ion Overa ll 

SOE 

Colorectal cancer screening       

Multifaceted patient 
education/self 
management with limited 
language concordance 
and patient reminders 

11 (465) 
RCT 

High Unknown Indirect Imprecise Insufficient 
 

Breast cancer screening        

Patient reminder system 
plus scheduling 

114 (3034) 
RCT 

High Unknown Indirect Precise Insufficient 

Abbreviations: RCT=randomized controlled trial; SOE=strength of evidence  
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Table J3. Strength of evidence for outcomes in studies addressing disparities associated with 
language 

Outcome/ 
In te rven tion 

Number o f 
S tud ies  (N) 

S tud y Des ign  

Ris k of 
Bias  Cons is tenc y Direc tnes s  Prec is ion Overa ll 

SOE 

Colorectal cancer screening       

Language concordant 
patient education/self-
management 

115 (1070) 
RCT 

Moderate Unknown Indirect Imprecise Insufficient 
 

Multifaceted patient 
education/self 
management with 
limited language 
concordance and patient 
reminders 

11 (465) 
RCT 

High Unknown Indirect Imprecise Insufficient 
 

Breast cancer screening       

Language concordant 
patient education/self-
management  

115 (1346) 
RCT 

Moderate Unknown Indirect Imprecise Insufficient 
 

Abbreviations: RCT=randomized controlled trial; SOE=strength of evidence  
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Table J4. Strength of evidence for outcomes in studies addressing disparities associated with 
health literacy 

Outcome/ 
In te rven tion 

Number o f 
S tud ies  (N) 

S tud y Des ign  

Ris k of 
Bias  Cons is tenc y Direc tnes s  Prec is ion Overa ll 

SOE 

Colorectal cancer screening       

Multifaceted patient and 
provider education and 
reminder intervention 
with audit and feedback 

116 (1978) 
RCT 

High Unknown Indirect Imprecise Insufficient 
 

Abbreviations: RCT=randomized controlled trial; SOE=strength of evidence  
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Table J5. Strength of evidence for outcomes in studies addressing disparities associated with 
socioeconomic status 

Outcome/ 
In te rven tion 

Number o f 
S tud ies  (N) 

S tud y Des ign  

Ris k of 
Bias  Cons is tenc y Direc tnes s  Prec is ion Overa ll 

SOE 

Use of antidepressant medications       

Collaborative care 
model plus clinical 
information tracking 

117(1801) 
RCT 

Moderate Inconsistent   Indirect  Precise Insufficient 
 

Collaborative care 
model 

14(396) 
RCT 

Moderate Inconsistent   Indirect  Imprecise Insufficient 
 

Depression Severity Score (HSCL-20)       

Collaborative care 
model plus clinical 
information tracking 

117 (1801) 
RCT 

Moderate Inconsistent  Direct  Precise Insufficient 
 

HbA1c test       

Patient reminder 19 (37425) 
Cohort 

High Unknown Indirect Imprecise Insufficient 
 

Abbreviations: HbA1c=glycosylated hemoglobin; RCT=randomized controlled trial; SOE=strength of evidence 
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Table J6. Strength of evidence for outcomes in studies addressing disparities associated with sex 

Outcome/ 
In te rven tion 

Number o f 
S tud ies  (N) 

S tud y Des ign  

Ris k of 
Bias  Cons is tenc y Direc tnes s  Prec is ion Overa ll 

SOE 

Probable depressive disorder        

Collaborative care with 
medication adherance 
support. 

118 (1299) 
RCT 

Moderate Inconsistent  Direct Imprecise Insufficient 
 

Collaborative care with 
cognitive behavioral 
therapy 

118 (1299) 
RCT 

Moderate Inconsistent  Direct Imprecise Insufficient 
 

Use of mental health services       

Collaborative care with 
medication adherance 
support. 

118 (1299) 
RCT 

Moderate Inconsistent  Indirect Imprecise Insufficient 
 

Collaborative care with 
cognitive behavioral 
therapy 

118 (1299) 
RCT 

Moderate Inconsistent  Indirect Imprecise Insufficient 
 

Abbreviations: RCT=randomized controlled trial; SOE=strength of evidence  
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Table J7. Strength of evidence domains and domain definitions 
Domain Defin ition  and  e lements  Score  and applica tion 

Risk of bias Risk of bias is the degree to which the 
included studies for a given outcome or 
comparison have a high likelihood of 
adequate protection against bias (i.e., 
good internal validity), assessed through 
two main elements: 
• Study design (e.g., RCTs or 

observational studies) 
• Aggregate quality of the studies under 

consideration. Information for this 
determination comes from the rating of 
quality (good/fair/poor) done for 
individual studies 

Use one of three levels of aggregate risk of bias: 
• Low risk of bias 
• Medium risk of bias 
• High risk of bias 

Consistency The principal definition of consistency is 
the degree to which reported effect sizes 
from included studies appear to have the 
same direction of effect. This can be 
assessed through two main elements: 
• Effect sizes have the same sign (that is, 

are on the same side of “no effect”) 
• The range of effect sizes is narrow. 

Use one of three levels of consistency: 
• Consistent (i.e., no inconsistency) 
• Inconsistent 
• Unknown or not applicable (e.g., single study) 

 

Directness The rating of directness relates to whether 
the evidence links the interventions directly 
to health outcomes. Evidence is indirect if: 
• It uses intermediate or surrogate 

outcomes instead of health outcomes.  
• It uses two or more bodies of evidence 

to compare interventions A and B. 

Score dichotomously as one of two levels of 
directness: 
• Direct 
• Indirect 

 
. 

Precision Precision is the degree of certainty 
surrounding an effect estimate with respect 
to a given outcome (i.e., for each outcome 
separately). 

Score dichotomously as one of two levels of 
precision: 
• Precise 
• Imprecise 
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Appendix K. Applicability Tables 
Table K-1. Applicability of evidence from cancer screening studies 

Domain Des crip tion of app licab ility o f evidence   

Population 

Studies included patients cared for at community clinics in New York City, men treated at two 
Veterans Affairs clinics in Chicago, low-income primary care patients, men and women patients of 
a large urban primary care practice, and women enrolled in a large group model HMO in the 
northeastern US. As the populations were varied, study results may or may not be applicable to 
other areas. 

Intervention 

The studied interventions included provider education, audit and feedback, and patient education 
that was sensitive to low health literacy; mailed or telephone reminders to undergo screening; a 
targeted intervention by mail or mail intervention plus telephone reminders to encourage screening; 
patient navigator based education to undergo screening; and language-concordant patient 
education and care management. With the exception of mailed reminders (which were ineffective), 
these interventions required significant organizational resources to develop and implement and 
may not be feasible in other settings.  

Comparators The studies employed usual care as the comparator, which may differ in other settings. 

Outcomes 

Studies focused on process measures, namely, performance of breast, cervical, and colorectal 
cancer screening during follow-up. Included studies did not assess clinical outcomes, such as 
diagnosis of malignancies, leaving the long-term clinical impact unclear. 

Setting 

Studies were conducted in community clinics in New York City, VA clinics in Chicago, community 
health centers and public hospitals in Massachusetts, an academic primary care practice in 
Philadelphia, and a large group model HMO in the Northeast.  
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Table K-2. Applicability of evidence from cardiovascular disease studies 

Domain Des crip tion of app licab ility o f evidence   

Population 

Studies of CAD risk factor control included men enrolled at clinical centers in 18 US cities and 
patients cared for at two university-affiliated primary care clinics in North Carolina. A study of AMI 
treatment included patients at academic and community hospitals in Michigan. The results of the 
latter two studies are applicable to ambulatory and hospitalized patients, respectively. However, 
the 18-city study, involving men only, has limited applicability to women. 

Intervention 

Interventions for CAD risk factor control included intensive patient education and self-management. 
The intervention for AMI treatment involved provider education, practice feedback, and a toolkit. 
The CAD risk factor interventions required significant institutional resources, and may or may not 
be feasible outside the research setting. The AMI intervention is part of a national guideline 
implementation initiative and has been applied in both research and clinical contexts.  

Comparators Usual care served as the comparator, which may differ in other settings. 

Outcomes 

Studies of CAD risk factor control reported intermediate clinical outcomes (blood pressure, 
cholesterol, smoking, weight). The study of AMI treatment assessed numerous process and 
utilization measures (prescription of evidence-based medications, smoking cessation counseling, 
use of the toolkit, echocardiography, cardiac catheterization, PCI, CABG), as well as proximal 
adverse clinical events (hypotension, shock, heart failure, pulmonary edema, stroke, renal 
insufficiency, bleeding). None of these studies reported subsequent health care utilization or 
longer-term clinical outcomes such as myocardial infarction (or reinfarction), or mortality, leaving 
the effect of the interventions on such issues unclear. 

Setting 

Among studies to improve CAD risk factor control, one was conducted in university-affiliated 
clinics; its results are applicable to academic primary care practices and may or may not be 
applicable to other outpatient primary care and subspecialty clinics. The other occurred in 
community clinics in 18 cities around the US, but enrolled patients between 1973 and 1975 and 
has limited applicability to present day practice. The AMI treatment intervention took place in 
academic and community hospitals, and is applicable to those settings. 
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Table K-3. Applicability of evidence from depression care studies 

Domain Des crip tion of app licab ility o f evidence   
Population Two of the three studies focused on elderly patients in primary care. One included a range of ages 

in adulthood. All included both men and women and were racially diverse. Nonetheless, this 
represents a small proportion of the individuals who struggle with depression. It is unclear whether 
the observed results apply to apply to patient populations who receive their primary and mental 
health care outside of a managed care system, or to harder to reach individuals not receiving 
regular medical care. Given the settings in which the study took place, they also may not apply to 
vulnerable populations receiving care through public health systems. 

Intervention The intervention in all cases was some variation on a collaborative care model that included a care 
manager, usually a nurse. The interventions were all intensive in terms of demand on resources 
and required strong communication between care providers. One study had two interventions: one 
focused on providing training to the practice in medical management and one on therapy. Patients 
and their physicians, however, could also select any approach to managing their depression.  

Comparators All of the studies compared the intervention to usual care, although usual care was not ever 
completely described and therefore would be expected to vary.  

Outcomes Generally speaking, outcomes were appropriate and reflected those that would and could be used 
in practice. They included changes in depressive symptoms, incidence of probably depressive 
disorder, mental health related quality of life, functional impairment, and receipt of appropriate 
depression care. 

Setting All of the studies were conducted in primary care practices associated with larger healthcare 
organizations. It is unclear whether results would therefore apply to other settings, including 
individual practices without the resources of a larger organization, or assisted living facilities 
(pertinent because of the focus on the elderly population).  
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Table K-4. Applicability of evidence from diabetes care studies 
Domain Des crip tion of app licab ility o f evidence   

Population 

Studies included people cared for by primary care clinicians in ambulatory health centers in eastern 
Massachusetts, diabetes disease management program members living in socioeconomic 
disparate areas throughout the U.S., and Medicare patients in New York State. Therefore, the 
results may or may not be applicable to other populations in other regions.  

Intervention 

Interventions evaluated included cultural competency training for clinicians and race-stratified 
performance reports with recommendations for Black diabetic patients, patient telephone 
reminders in Health Disparity Zones, defined as one with diabetes prevalence above the national 
average for minorities, and Medicare New York State Quality Improvement Organization (IPRO) 
multifaceted provider and community interventions. The interventions may not be available in other 
regions and settings, since they required significant programmatic and implementation resources. 

Comparators 

Comparators included usual care, process measures in Non-Health Disparity Zones; statewide 
interventions that IPRO implemented for the Physician Office Quality Improvement Project 
(POQIP). The usual care described in these studies may not be applicable to other settings and 
regions. 

Outcomes 

Studies reported surrogate clinical outcomes (HbA1c control), clinical risk factors for diabetes 
comorbidities (BP and lipid control), and process measures (HbA1c and LDL measurements). 
Duration of studies was generally 12 months. No studies reported any critically important clinical 
outcomes of diabetes such as death or micro-vascular and/or macro-vascular complications. 
Results from surrogate outcomes may not apply to important long-term clinical outcomes in people 
with diabetes. 

Setting 

Studies were conducted in ambulatory health centers in eastern Massachusetts, in diabetes 
disease management programs across the United States, and in New York state. As much of 
diabetes care is delivered in primary care ambulatory settings, the evidence would be applicable. 
However, specialty clinic settings were not reported and the evidence may not apply. 
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Appendix L. Excluded Papers 
Table L-1. Excluded papers: exclusion code, exclusion reason, and count 
Exclusion 

code Exclusion reason Count 

X-1 Not original research (e.g. review articles, systematic reviews, editorials, 
commentaries, letters to editor, etc.) 

763 

X-2 Does not include an intervention 2,880 

X-3 Does not include individuals receiving health care within the U.S. 1, 123 

X-4 The number of participants enrolled is less than 50 per group 2,758 

X-5 Does not address a pre-specified condition* 669 

X-6 Does not include individuals from a target population with selected characteristics 
known to be associated with health disparities† 

1,937 

X-7 Does not address a quality improvement strategy or intervention (i.e. a 
systematic process designed to improve the quality of care)  

534 

X-8 Intervention does not originate from or occur within a health care setting (i.e. 
hospital, clinic, or provider office) 

59 

X-9 Does not include a qualifying referent group‡  863 

X-10 Does not addresses an outcome of interest (i.e. health outcome, process 
outcome, harm, or unanticipated adverse effect) 

92 

X-11 Does not include a control group for the intervention 19 

X-12 Not a qualifying study design 8 

X-13 Unable to obtain 7 
Notes: 
*Included: asthma; colorectal cancer (including screening); breast cancer (including screening); cardiovascular disease (including 
congestive heart failure, coronary artery disease, and hypertension); cystic fibrosis; depression (major depressive disorder only); 
diabetes mellitus; end stage renal disease; pregnancy; pneumonia (including pneumococcal vaccination); and pregnancy. 
†Included: race or ethnicity, socioeconomic status, insurance status, sex, sexual orientation, health literacy/numeracy, and 
language barrier. 
‡A qualifying referent group was from either an internal (i.e., within study referent group) or external (i.e., data from a referent 
group not included in the study) source and had to provide adequate data (i.e. baseline characteristics and post-intervention 
outcome data) to facilitate an actual measure of disparity. Data from external referent groups needed to have been collected 
within four years of the enrollment of the target group and be from a source that was at the state or local level. 

1. A study of women’s awareness and use of mammograms. J Ky Med Assoc. 1987 
Sep;85(9):553-5. PMID: 3668368. X-2, X-4 

2. Hypoglycemia and employment/licensure. Diabetes Care. 1990 May;13(5):535. PMID: 
2190777. X-1, X-2, X-3, X-4, X-5, X-6 

3. Testimony of the American Dietetic Association: non-insulin-dependent diabetes 
mellitus--an unrelenting but undeserved threat to the health of minorities. J Am Diet 
Assoc. 1992 Jun;92(6):671-2. PMID: 1607556. X-1, X-2, X-3, X-4, X-6 

4. The effects of nonpharmacologic interventions on blood pressure of persons with high 
normal levels. Results of the Trials of Hypertension Prevention, Phase I. JAMA. 1992 
Mar 4;267(9):1213-20. PMID: 1586398. X-6 
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5. SSI (Supplemental Security Income) for premature infants. Continuum. 1995 Jul-
Aug;15(4):17-8. PMID: 10145060. X-1, X-2, X-3, X-4, X-5, X-6 
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