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Objective. To assess a quality improvement disparity reduction intervention and its
sustainability.
Data Sources/Study Setting. Electronic health records and Quality Index database
of Clalit Health Services in Israel (2008–2012).
StudyDesign. Interrupted time-series with pre-, during, and postintervention dispari-
ties measurement between 55 target clinics (serving approximately 400,000 mostly low
socioeconomic, minority populations) and all other (126) clinics.
Data Collection/Extraction Methods. Data on a Quality Indicator Disparity Scale
(QUIDS-7) of 7 indicators, and on a 61-indicator scale (QUIDS-61).
Principal Findings. The gap between intervention and nonintervention clinics for
QUIDS-7 decreased by 66.7 percent and by 70.4 percent for QUIDS-61. Disparity
reduction continued (18.2 percent) during the follow-up period.
Conclusions. Quality improvement can achieve significant reduction in disparities in
a wide range of clinical domains, which can be sustained over time.
Key Words. Health disparities, intervention, quality improvement

Eliminating disparities in health and health care has been a long-standing
goal of health care systems worldwide (Marmot et al. 2010). A promising
approach that has been suggested for reducing health disparities by health
care organizations is quality improvement (QI) (Fiscella et al. 2000; Lurie,
Jung, and Lavizzo-Mourey 2005; Chin and Chien 2006). Chin et al. (2012)
have outlined a five-step roadmap for reducing racial and ethnic disparities
in health care by incorporating targeted interventions into QI efforts—from
recognition of disparities, to implementation, evaluation, and finally,
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achievement of sustainability. Yet implementing effective interventions to
reduce disparities is challenging (Haws et al. 2007; Peek, Cargill, and Huang
2007; Chin 2010; Cooper et al. 2013). Consequently, most interventions
have been limited to specific settings or health conditions (Miranda et al.
2003; Sequist et al. 2010; McPheeters et al. 2012), thereby reducing their
real-world application (Koh et al. 2010). Also, although many have noted its
significance, assessment of sustainability has been largely limited to studies
focused on one or two health conditions (Ziemer et al. 2006; Chin et al.
2007); it has yet to be demonstrated if interventions can sustain positive
results for a broad array of health conditions.

The aim of this study was to evaluate the ability of a 3-year organization-
wide, locally tailored disparity reduction strategy implemented within a QI
framework to reduce health disparities while improving the quality of care
among disadvantaged populations. We further examine whether results of the
intervention were sustainable after the focused top-down activities were
halted, and if there were spillover effects that impacted measures beyond the
focus areas. In a previous paper, we reported on the development and initial
implementation of the QI disparity reduction strategy undertaken by a large
health care organization in Israel covering and providing care for over half of
the population (Balicer et al. 2011). We hereby present the findings of the
3-year intervention, as well as the results from a 1-year follow-up measuring
sustainability.

METHODS

Setting

Clalit Health Services (Clalit), Israel’s largest not-for-profit health fund
(insurer and provider), serves over 4 million people in a context where health
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insurance is universal and mandatory. The health fund system in Israel is pri-
mary care-based, which emphasizes community-delivered care and preven-
tive care (OECD 2012).

Study Design and Data Collection

This was an interrupted time-series study assessing and comparing a compos-
ite quality score measured at 55 target primary care Clalit clinics and 126
other medium-large clinics, serving at least 1,500 members each. The score
was calculated for the preintervention phase (December 2007–December
2008), the active intervention phase (December 2008–December 2011), and
after its completion (December 2011–December 2012). Data were compiled
from the organization’s Quality Index database, derived from demography,
laboratory, medication, and primary care clinical and administrative data
sources in Clalit’s central data warehouse of electronic health records. The
Institutional Review Board of Clalit Health Services approved this research,
approval #K-172/2011.

Population

The 55 targeted primary care clinics that serve about 10 percent of Clalit’s
total enrolled population nation-wide are predominantly classified as clinics
serving low socioeconomic and minority populations according to area-level
categorizations of Israel’s Central Bureau of Statistics (2008). These clinics
had at baseline (2008) low scores on seven quality process and outcome mea-
sures (detailed below), which were selected as they represented clinical areas
in which there were identified disparities between low socioeconomic status
(SES) and minority patients and the overall Clalit population (detailed in our
previous report: Balicer et al. 2011).

Intervention

Clalit’s strategy followed Chin’s five-step roadmap (Chin et al. 2012), involv-
ing top-down and bottom-up complementary components. The top-down
approach sought to enhance general care management skills, effective team-
work, proactive patient engagement, and health information technology sup-
port tools among medical professionals and other clinic staff. This was
implemented through quality target setting and monitoring and direct
involvement of the chief executive officer. The bottom-up approach incorpo-
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rated clinic-specific policy changes, intraorganizational professional training
in teamwork and specific clinical areas, and culturally tailored interventions
according to the specific needs of the local population. Details of specific types
of interventions are provided in Appendix SA2. Both components were
implemented during the intervention period (December 2008–December
2011), with the structured top-down effort (monitoring and feedback) ending
in December 2011.

Outcomes

A composite weighted score incorporating seven quality indicators, called the
Quality Indicator Disparity Scale (QUIDS-7), was developed for assessing
clinics’ average quality indicator attainment. Details on the QUIDS-7 weight-
ing scheme are provided in our earlier publication (Balicer et al. 2011). In
short, the QUIDS-7 includes the following indicators: (1) diabetes control,
measured as HbA1c <9 percent mg/dl; (2) blood pressure control, defined as
≤160/100 mmHg; (3) lipid control, with LDL <100 mg/dl; (4) the percentage
of infants age 9–18 months with hemoglobin levels above 105 g/l; and the
performance of (5) a mammography test once every 2 years in women age
50–74 years; (6) a FOBT once every year in all adults age 50–74 years who
did not perform a colonoscopy; and (7) an influenza vaccination once every
year for members age 65 years or older, or who were chronically ill, defined
as having at least one of 34 chronic diagnoses listed in the Clalit chronic dis-
ease registry.

To determine whether there was a farther-reaching effect on quality
outside of these seven domains, a 61-indicator composite quality score
(QUIDS-61) was also examined. These 61 indicators are routinely measured
throughout all clinics as part of continuous organization-wide QI (not specifi-
cally focused on disparity reduction) and are updated annually according to
changes in guidelines. As the organizational guidelines for LDL targets were
changed midway through the intervention to maintain consistency, the
QUIDS scores were evaluated based on the lipid control quality criteria in
place at baseline (LDL <100 mg/dl).

Analysis

The seven indicators were examined individually by calculating the per-
centages of people who met the guideline criteria for each indicator
among the relevant at-risk population. The change in these proportions
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over the preintervention period, active intervention period, and postinter-
vention period was also assessed. To determine the average annual
improvement during each of the active intervention years, we calculated
the cubic-root annual change. Differences between the QUIDS scores
were compared for the three time periods, and the percent change in these
differences over time was calculated to assess the degree to which baseline
(2008) gaps were minimized.

Linear regression was employed to model the disparity in the QUIDS-7
score for the period, using year and phase and phase-year interaction as pre-
dictors. With this analysis, a significant phase-year interaction would demon-
strate that the program has a significant effect. The linear regression analysis
was also performed for the QUIDS-61 score.

RESULTS

There were 397,188 members in the target clinics and 2,188,950 in the non-
intervention clinics at baseline (December 2008). Target clinics were those
serving predominantly low SES and minority populations (82 and 74 per-
cent of target clinics compared to 48 and 33 percent, respectively, in all
other clinics) (Balicer et al. 2011). Population characteristics differed
between the intervention and nonintervention clinics, yet, as the composite
quality measure was determined according to specific indicators, attainment
was always calculated as a percent of the target population for each indica-
tor (as detailed above).

In the intervention clinics, the QUIDS-7 demonstrated a 10.7 percent
increase over the course of the active intervention (Table 1a), while in the non-
intervention clinics, the QUIDS-7 score increased by 2.7 percent during the
same period (Table 1b). The change in QUIDS-7 was 2.5, 3.7, and 1.6 percent
in intervention clinics and 1.8, 0.9, and 0.9 percent in nonintervention clinics
at the preintervention, 3-year annual average active intervention, and postin-
tervention phases, respectively.

During the preintervention period (December 2007–December 2008),
there were slight improvements in most of the indicators in the 55 target clin-
ics. Increases in the percentages for six of the seven indicators (all but LDL
control) were considerably more pronounced during the intervention phase
(Table 1a), with the largest differences observed in the process measures. Con-
trol of diabetes and LDL demonstrated the smallest change from baseline to
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the end of the active intervention period, with a 1.7 and 0.4 percent increase,
respectively. It should also be noted that most of the change during the active
intervention period occurred during the first year (December 2008–Decem-
ber 2009). During the postintervention follow-up period, results were sus-
tained, with even further improvement observed for all measures except
mammography tests, which decreased by 1.4 percent. Percentages of all indi-
cators remained above the preintervention rates.

Six of the seven quality indicators measured at the nonintervention clin-
ics improved slightly from 2008 through 2011, demonstrating a trend similar
to that observed in the intervention clinics (Table 1b). Minimal change in the
quality indicators was observed in the nonintervention clinics during the post-
intervention phase.

During the course of the intervention, the gap in the composite QUIDS-
7 score for all seven quality indicators decreased by 66.7 percent (p < .001).
The slope of the decline in the disparity gap was significantly steeper during
the intervention period (�0.01383 95 percent CI:�0.01384 to�0.01383) than
in the preintervention (4.3 percent; �0.00440, 95 percent CI: �0.00442 to
�0.00439) and postintervention (18.2 percent; �0.00664, 95 percent CI:
�0.00666 to �0.00663) periods. Overall, both intervention and noninterven-
tion clinics showed improvement in the focus quality indicators (QUIDS-7)
over the time of the study, with the intervention clinics improving at a
significantly faster rate (Figure 1). When the larger set of 61 quality indicators
was examined, a similar trend of improvement and reduction in disparities
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Figure 1: Intervention and Nonintervention Clinics’QUIDS-7 Score
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was observed (Figure 2). Furthermore, the gap for the QUIDS-61 narrowed
significantly by 70.5 percent (p < .001) from baseline to the end of 2011
(results not shown).

DISCUSSION

We have demonstrated that a disparity reduction strategy implemented within
a QI framework in a large health care organization achieved considerable
improvements in quality indicators and a sustained reduction in health dispar-
ities between target intervention clinics serving primarily underprivileged
populations and nonintervention clinics serving the general population. After
3 years of intervention, the gap between intervention and nonintervention
clinics was reduced by 67 percent. Moreover, the reduction was sustained and
further narrowed during the year postintervention, after the top-down activi-
ties of the disparity reduction program ended.

Quality Improvement Coupled with Disparity Reduction

The importance of applying disparity reduction efforts across multiple dis-
eases, conditions, and processes has been highlighted (Chin 2010) due to the
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Figure 2: Intervention and Nonintervention Clinics’ Composite Score of
Sixty-One Quality Measures
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overlapping nature of risk factors between health conditions and the poten-
tially limited impact of intervening for single diseases (Gorin et al. 2012). Of
the seven quality indicators, the greatest overall improvement was seen
among the prevention-focused process measures, likely because clinical pro-
cesses are more easily influenced by systematic interventions than clinical out-
comes (Ziemer et al. 2006; Chin 2010). Other studies were also able to
increase the rates of influenza vaccination and cancer screening among disad-
vantaged populations as a result of a targeted intervention; however, most had
small sample sizes (<2,000 patients in intervention groups) and interventions
that were focused only on the target disease area (Beach et al. 2007; Humiston
et al. 2011; Lasser et al. 2011; Hendren et al. 2013).

Despite the inherent difficulties in achieving improvements in outcome
(Chin 2010), the observed modest change in blood pressure control and infant
anemia prevention may be due to a ceiling effect with little room for improve-
ment. The change in the lipid control, however, exhibited consistently low
levels of attainment. This is likely due to controversies regarding the appropri-
ateness of target levels for lipid control (Keaney, Curfman, and Jarcho 2014),
as is reflected in the change in organizational guidelines for target LDL levels
that occurred during the study period.

Closing Gaps and Sustainability

While previous health disparity interventions have also demonstrated
improvements in quality health indicators, their results have not always sus-
tained beyond the completion of the supervised intervention (Davis et al.
2007; Peek, Cargill, and Huang 2007; Bray et al. 2009). Our study shows
that not only were achievements sustained after the focused 36-month inter-
vention period but gaps also continued to narrow, for a total reduction of 72.7
percent of the gap from the preintervention period to the end of the follow-up
period.

The fact that most of the change occurred during the first year of inter-
vention perhaps indicates the ability to concentrate top-down efforts during a
shorter period while still achieving longer term effects. This possibility, how-
ever, should be further tested. Sustained improvements in the quality of care
with simultaneous lasting reductions in disparities between intervention and
nonintervention clinics may be attributable to the design of the strategy,
which balanced between standardization and large-scale implementation
within a closed payer–provider system (top-down) and tailoring interventions
to the local population (bottom-up). Through the top-down approach,
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managerial-driven programs potentially have a trickledown effect that
creates organizational change and improves overall performance as well as
health outcomes (Davis et al. 2007; Peek, Cargill, and Huang 2007). This
change may have affected the overall reduction in gaps in the 61-indicator
measure, which, prior to the focused seven-indicator intervention period,
remained constant (with target and nonintervention clinics improving at a
similar rate).

Limitations

Several limitations should be noted. First, changes to QI measures are an
uncontrollable function of implementing an intervention in a real-world set-
ting. These changes in criteria (e.g., LDL target levels) ultimately have an
impact on the consistency of outcomes measured in long-term follow-up
phases of research studies. Second, both the SES and minority designations
for Clalit members were defined at the clinic level. Although grouping
patients into SES levels defined at the clinic level may contribute to a small
percentage of mis-categorized members, area-level SES is useful for a clinic-
level analysis (Hammouche, Holland, and Steel 2011) as performed in this
study and has been shown to be related to individual-level SES measures
(Shadmi et al. 2011). Lastly, the design of the evaluation precludes determina-
tion of causality. Nonetheless, as our pre- and postintervention trends show, it
is likely that, without targeted disparity reduction efforts, improvement would
have continued in all clinics, but gaps would have remained and potentially
even widened.

Implications for Other Contexts

As health care legislation in the United States and other countries is put forth
to encourage the creation of interventions to improve health care for disad-
vantaged populations, health organizations can aim to target disparity reduc-
tion within a framework of QI similar to the strategy employed in this study’s
program. This is particularly timely given the establishment of payer–pro-
vider organization partnerships, such as accountable care organizations and
other integrated paradigms that are gaining traction as viable models to
improve care delivery (Song and Lee 2013; Epstein et al. 2014) because of the
“collective responsibility” assumed for the delivery of care among the provid-
ers and the inherent financial incentive to achieve sustained QI (Epstein et al.
2014).
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CONCLUSION

In conclusion, the 36-month disparity-reduction efforts yielded scalable
improvement in health outcomes and process measures, a narrowed health
disparity gap (of about two-thirds of the gap) from the preintervention period,
and sustainable results that were measured 1 year postintervention. This
health care organization-led disparity reduction program within a QI frame-
work was able to achieve a balance between standardization and large-scale
implementation within a closed payer–provider system and demonstrated sus-
tained reduction in gaps in a wide-array of health and care indicators.
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SUPPORTING INFORMATION

Additional supporting information may be found in the online version of this
article:

Appendix SA1: AuthorMatrix.
Appendix SA2: Strategies and Interventions to Minimize Disparities

Employed by Target Clinics at the Patient, Community, or Organization
Level.
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