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Executive Summary

Introduction
In January of 2017, Harvard Catalyst submitted to the Massachusetts Department of Public
Health (MDPH) its Final Evaluation Report on the Prevention and Wellness Trust Fund (PWTF).
The Harvard evaluation findings were suggestive of PWTF’s positive impact on outcomes, costs,
and systems innovations in spite of the brief intervention period and shortcomings of data
sources available for the report. PWTF partnerships made important strides in linking clinical and
community strategies, for all four priority conditions, in nine distinct communities. The number
and percentage of people screened for hypertension increased, and combined with observed
reductions in blood pressure levels, were predictive of leading to reductions in heart disease
events and strokes. Screening for falls risk increased substantially and there was an increase
among Massachusetts community health centers in recording smoking status. Prevalence of
pediatric asthma among 0 to 9 year-olds dropped in PWTF communities at higher rates than the
state average. Led by the hypertension results, several PWTF interventions appeared to be highly
cost-effective.
To update the Final Evaluation Report and further examine potential effects of the PWTF and
who benefited from the interventions, Harvard undertook a series of supplemental analyses
beginning in late April of 2017. This supplemental work focused on four key areas of interest:
1. Updating key findings from the Final Evaluation Report using an additional six to nine
months of intervention data;
2. Examining key hypertension findings with respect to four co-morbidities: diabetes,
obesity, treated depression, and smoking;
3. Examining key hypertension findings as they relate to health equity and reducing health
disparities; and
4. Re-evaluating cost-effectiveness and return on investment based on additional
expenditure reports, community intervention data, and updated hypertension findings.
Harvard utilized several of the data sources from the main evaluation for this supplemental work,
including: an updated electronic health records data set containing nearly five million records
provided by participating PWTF clinical sites; data from MDPHnet; and updated spending and
community intervention data from MDPH. These data sources were previously described in the
January 2017 report.
Key Findings
The supplemental analyses conducted by the Harvard team revealed a number of findings with
considerable promise for both outcomes and costs. These findings include:
 Continued success in controlled hypertension: Data from MDPHnet through March 31,
2017 show that PWTF intervention communities continue to perform well with respect
to controlled hypertension. Massachusetts’ average rate of controlled hypertension
increased from 60.8% in January 2012 to 65% in April 2017, and PWTF communities in the
aggregate matched that rate. Considering that communities were selected for PWTF in
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part because they included vulnerable populations with higher prevalence of the priority
conditions, this is an encouraging finding.
Higher rates of blood pressure screening and controlled hypertension among
populations with co-morbidities: Among the aggregated PWTF communities, as well as
in comparison communities, individuals with diabetes, obesity, and treated depression
are receiving blood pressure screening at rates substantially higher than individuals
without those conditions. Furthermore, in the aggregate, the PWTF intervention
communities are outperforming their aggregated comparison communities in controlling
hypertension among hypertensives with those co-morbidities.
Increasingly positive changes in blood pressure among hypertensives: Consistent with
the MDPHnet data showing improvements in controlled hypertension, analyses of
additional EHR patient-level data showed continued improvements in systolic blood
pressure (SBP) among hypertensives seen at PWTF clinical sites. The January 2017 Final
Evaluation Report showed an overall reduction of 0.945 mmHg in SBP. The updated
analysis of this data set showed an overall reduction of 2.21 mmHg using the same
baseline definition and a reduction as high as 3.30 mmHg using a slightly expanded
intervention period definition. On a population scale, these levels of declines are
significant.
Reductions in blood pressure across age levels and racial/ethnic groups: Benefits of the
hypertension interventions appear to increase with age across all racial/ethnic groups;
this may be because SBP usually increases with age, so treatment is more likely to yield
greater reductions in older people. In each age group, benefits appear to result for all
racial/ethnic groups. Further analysis regarding age adjustment and significance levels is
in process.
Further improvements in preventing CVD events: Utilizing the new SBP reduction figure
noted above, an updated run of the Harvard CVD-PREDICT model showed even greater
potential reductions in cardiovascular disease, ischemic heart disease (IHD), and
cerebrovascular accident (CVA) events (i.e., strokes). While the January 2017 Final
Evaluation Report noted 58 prevented IHD deaths and 193 prevented CVA deaths per one
million people over the lifetime of the population, the updated model projections show
119 to 209 prevented IHD deaths and 445 to 655 prevented CVA deaths.
Increasing intervention reach in PWTF communities: Additional community intervention
data and STEADI (Stopping Elderly Accidents, Deaths & Injuries) clinical data suggest that
PWTF interventions continue to reach more individuals within their target populations.
o Several PWTF partnerships showed marked increases in referrals, enrollments,
and completions, particularly in the July 2016 to September 2016 period.
o School-based asthma interventions showed consistent increases in participation
and care management course completion from July 2016 to March 2017.
o Between April 2016 and September 2016, the percent of patients with a positive
falls risk screen who received a gait, strength, and balance assessment increased
from 15% to 46%.
o The percent of patients with a positive falls risk screen who had a plan of care
documented and received a multifactorial risk assessment showed an overall
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increase from 35% in the April—June 2016 period to 68% in the January—March
2017 period.
Continued cost-effectiveness and return on investment of PWTF interventions: While
some specific spending information is missing from this analysis, a review of available
spending reports by PWTF partnerships, and interviews with two additional partnerships,
suggest that the interventions continue to operate at cost-effective levels and even
improve on their performance as previously reported. Specifically, spending on the falls
interventions, which was seen as potentially inflated in the initial report, appears to be
much lower than previously calculated. Combined with what appears to be an
acceleration of intervention reach, the falls interventions are generating increasingly costeffective results, and have essentially doubled the number of prevented falls (440),
hospitalizations (14) and other injuries (82) since the January 2017 report. Most
dramatically, the new data on blood pressure reduction is predicted to be not only costeffective, but cost-saving.

Conclusion
The supplemental analyses conducted by Harvard reinforce and extend findings from the January
2017 Final Evaluation Report. These new findings suggest that as the PWTF interventions
continue to mature, positive outcomes are increasing, costs are stabilizing, and participating sites
seem to be integrating effective evidence-based strategies more and more into their daily
operations. There are also indications that PWTF hypertension interventions are benefitting
people in all racial and ethnic groups, and those with diabetes, obesity, and treated depression
as co-morbidities; that the longer people participate in the interventions, the more their blood
pressure declines; and that, to date, PWTF appears to be a very sound investment from the point
of view of improving outcomes and controlling costs.
In addition to the quantitative analyses presented in this supplemental document, the Harvard
team has met with most of the PWTF partnerships in recent months to discuss the findings in the
Final Evaluation Report and ask the partnerships what those findings might mean within their
respective communities. It is apparent that the successes and challenges of PWTF have been as
diverse as the communities engaged in the work; and that their commitment to the vision of
PWTF in strengthening the connection between clinical and community-based resources and
roles is consistently strong and increasingly fruitful.
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Scope and Data Sources

Scope of Work
In consultation with MA Department of Public Health (MDPH), Harvard Catalyst conducted
additional analyses to supplement findings in its January 2017 PWTF Final Evaluation Report. The
Supplement analytic plan developed by Harvard and approved by MDPH focused on:
1. Extended Intervention Period Analysis: Harvard updated its initial analyses for MDPHnet
data by an additional six months and EHR data by an additional nine months for key
hypertension findings. Additional data from the EHR analyses were also used to update
findings from the Harvard CVD-PREDICT model, including cardiovascular accident (CVA)
and ischemic heart disease (IHD) events. Areas analyzed in these data sets include the
following:
 Prevalence of Blood Pressure Measurement
 Prevalence of Hypertension
 Prevalence of Controlled Hypertension
 Changes in Blood Pressure Over Time
2. Co-Morbidities: Harvard performed a limited analysis of the prevalence of certain comorbidities within the EHR data set among both hypertensives and non-hypertensives.
Primarily, however, Harvard worked with Harvard Pilgrim Health Care Institute (HPHCI) to
run additional analyses utilizing MDPHnet data to explore how selected co-morbidities
affected the change over time in the fraction of the population with blood pressure
recorded within the preceding year, as well as the change over time in the rate of
controlled hypertension among hypertensives, in aggregated PWTF intervention vs.
aggregated comparison communities. Blood pressure measurement and controlled
hypertension rates were analyzed amongst the following populations:
 All adults
 Adults with depression versus those without depression
 Adults with diabetes versus those without diabetes
 Adults with BMI ≥30 versus those with BMI <30
 Adult smokers versus non-smokers
3. Health Equity and Disparities: In addition to the extended intervention period analyses,
Harvard also stratified the EHR hypertension data to examine not only what changes may
have taken place over time, but also who may have benefited from those changes. These
analyses were conducted with respect to both hypertension prevalence and changes in
systolic blood pressure and include the following stratifications:
 Race and Ethnicity
 Preferred Language
 Insurance Status
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4. Cost Effectiveness and Return on Investment (CE/ROI): Harvard conducted detailed
expenditure allocation interviews with two additional PWTF partnerships with a high
volume of asthma interventions and updated analyses of expenditure by disease area
accordingly across all PWTF partnerships. Harvard also incorporated new MDPH
community intervention data also through March 31, 2017 into its analyses, including
additional data on intervention referrals, enrollments, and completions, as well as
updated financial/spending data through March 31, 2017. This new information enabled
the Harvard team to update the CE/ROI analysis of cost per unit of service delivered as
well as projections for possible future impact.
Data Sources and Time Frames
Data sources utilized to conduct these analyses included: MDPHnet for PWTF intervention and
comparison communities; an updated electronic health record (EHR) data set; updated
community intervention data; and updated quarterly expense reports (QERs) from grantee
partnerships. Harvard and MDPH agreed on a time frame of September 2012 through March
2017 for MDPHnet data and September 2013 through March 2017 for EHR data while community
intervention data and QERs cover a period from approximately September 2014 through the end
of March 2017.
Much of the supplemental analyses focused on data from MDPHnet and the EHR data set. While
there are some commonalities between the two sources, it is important to distinguish between
them. The following table illustrates the similarities and differences between the two sources.
Table 1: Comparison of MDPHnet and Electronic Health Record Data Sources
DOMAIN
Time Frame:
January 2017
Final Evaluation Report
Time Frame:
June 2017 Supplement to the
Final Evaluation Report
Data Source

Coverage Area
Analysis of Comparison
Communities
Patient Origin
Analysis Type
Adjustments for Age, Gender,
Race/Ethnicity

MDPHnet Data

EHR Data Set

September 1, 2012 – September 30, 2016

September 1, 2013 – June 30, 2016

September 1, 2012 – March 31, 2017
(Additional Six Months)

September 1, 2013 – March 31, 2017
(Additional Nine Months)

EHR Data from Atrius Health, Cambridge
Health Alliance, and the MA League of
Community Health Centers
Communities in Eight PWTF Partnerships;
Varying Degrees of Coverage
of the Population

EHR Data from DRVS and Other Individual Clinical Sites
More Than Two Dozen Clinical Sites Participating in
PWTF Interventions; Varying Number of Sites and
Records for Each of the Nine PWTF Partnerships

Yes

No

Patient Residential Zip Code
Aggregate Data

Clinical Site Zip Code
Patient-Level Data
Changes in mean SBP and DBP Adjusted by Age;
CVD-PREDICT Model Utilizes
Population Sample of 1 Million Adults

Yes

As noted in the January 2017 Final Evaluation Report, MDPHnet queries electronic health record
data from three large practice groups in Massachusetts to provide timely surveillance data on
approximately 20% of the state population. Estimates of disease prevalence derived from
MDPHnet align well with the Behavioral Risk Factor Surveillance System (BRFSS). The comparison
communities were selected through MDPHnet based on a number of factors (described in the
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Final Evaluation Report) designed to make them comparable to the intervention communities.
However, it is possible that the intervention communities represent populations that are sicker
or different in some way that was not adequately accounted for in the matching process.
The EHR data set came by way of more than two dozen clinical sites engaged in intervention
activities within the PWTF communities. The majority of these data come from the Azara Data
Reporting and Visualization System (DRVS) data network in partnership with the Massachusetts
League of Community Health Centers. However, there were additional extracts from other PWTF
clinical sites not on DRVS. For this supplement, MDPH provided Harvard with an updated EHR
data set covering a period of time from September 2013 through March 2017. It contains
approximately 4.86 million rows of data with each row representing an individual encounter at a
participating PWTF clinical site.
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Updated Data Extending the Intervention Period for Key Findings

Introduction
The Final Evaluation Report submitted in January 2017 included several time-series figures
illustrating data from MDPHnet covering a period of time from January 2012 through September
2016. HPHCI has generated an additional six months of data (through March 2017) for the state
of Massachusetts and communities within eight intervention partnerships as well as their
comparison communities. In this section, we have included a handful of consolidated figures of
interest with respect to hypertension covering this extended time period.
Prevalence of Hypertension
The figure below illustrates the prevalence of hypertension among adults ages 20 and older for
Massachusetts and seven PWTF intervention partnerships. As noted earlier, Berkshire data is not
included because of inadequate coverage in the MDPHnet practices. In this figure, data from
another partnership is not included because it is highly anomalous and internally inconsistent.
Figure 1: Prevalence of Hypertension in Adults (Ages 20+) in Massachusetts and Seven PWTF
Intervention Partnerships
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There were considerable differences in rates among the PWTF partnerships at different periods
in time; as expected, almost all had higher prevalence than the state average and many had
slopes consistent with the state average. Several partnerships had modest declines, and one had
a pronounced increase in prevalence, which may in part be an indication of increased screening
rates and identification of previously undiagnosed individuals as suggested later in this section.
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Prevalence of Controlled Hypertension
The figure below illustrates the prevalence of controlled hypertension (percent of diagnosed
hypertensives aged 20+ with last measured systolic blood pressure under 140/90) for
Massachusetts and eight PWTF intervention partnerships using MDPHnet data.
Figure 2: Rate of Controlled Hypertension in Adults (Ages 20+) in Massachusetts and Eight
PWTF Intervention Partnerships
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The Massachusetts average increased gradually from 60.8% in January 2012 to 64.3 in April 2014
and 65% in April 2017. During the same period, two PWTF partnerships remained consistently
above the State average and a third saw an increase from 56.8% to 67.5%, exceeding the State
average in the final months of the intervention period. Another partnership saw a gradual
increase from 53.8% to 63.8%, just shy of the State average. Data on two other partnerships was
not available until July 2014; one saw a modest and inconsistent increase from 52.1% to 55.8%
while the other increased slightly and then declined again.
There is further discussion of rates of controlled hypertension in the next section, which
addresses hypertension co-morbidities. Suffice it to say here that the continuing improvement in
controlled hypertension is a highly encouraging finding and is consistent with the most dramatic
finding in this report, the reduction in systolic blood pressure in hypertensives, described in a
later section.
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Prevalence of Blood Pressure Measurement
The figure below illustrates the prevalence of blood pressure measurements among adults ages
20 and older for Massachusetts and eight PWTF intervention partnerships using MDPHnet data.
Figure 3: Prevalence of Measured Blood Pressure in Adults (Ages 20+) in Massachusetts and
Eight PWTF Intervention Partnerships
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The Massachusetts average dipped modestly and consistently from 66.8% in January 2012 to
63.6% in October 2014 (when PWTF interventions began), to 60% in July 2016 and continuing
steady through April 2017. Three PWTF partnerships maintained screening rates above the State
average during the whole period while a fourth partnership, which also saw an increase in
hypertension prevalence shown in the previous figure, improved its screening rate beginning
when PWTF started, and climbed higher than the State average beginning in April 2015, where it
remained for the next two years. Aggregated screening rates in PWTF communities declined
consistently beginning in April to July 2015, reaching a rate of 58% in April 2017, slightly below
the state average, while the rate for their comparison communities was 62%.
Three of the partnerships had data that was too internally inconsistent to be considered reliable
to report for the entire time period. Specifically, we observed a sudden decrease in the
prevalence of measured blood pressure in one partnership from 66% to 44% from July 2014 to
July 2015 after which the level stabilized again. Likewise, the observed prevalence of measured
blood pressure in another partnership decreased from 69% to 26% between April 2015 and July
2016 and thereafter stabilized. (There is an analogous transient drop in another partnership,
though less severe than the other two.) Lastly, useable data for a third partnership did not
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become available until April 2014. The lines for three of these partnerships have been truncated
accordingly in the figure above.
Sudden and dramatic decreases of this magnitude are very unlikely to be due to changes in
clinical practice but more likely related to interruptions in the completeness of vital sign data
transmitted to DRVS and thus MDPHnet. We have alerted Mass League about these observations
and are working with them to try to rectify the problem. Notably, the measured rates of
controlled hypertension in all three of these communities are relatively stable across these
periods reflecting our analytic strategy wherein a patient’s most recent measured value is carried
forward, thus making this measure relatively refractory to transient data disruptions.
We also reviewed the EHR data set for blood pressure measurement rates among the PWTF
clinical sites. There were a number of challenges with these data (e.g. not all sites provided data
for all months of the baseline and intervention periods, respectively) that make them less reliable
than MDPHnet, but in general, the same patterns emerged. The EHR data show each PWTF
community to have highly consistent rates of BP measurement across the observed time period.
Variation in rates among the nine PWTF communities slightly exceeded the variation found in
MDPHnet. Three communities had measurement rates of more than 80%, three were in the 60%
to 80% range, and three were in the 40% to 50% range. It is probable that the definitions and
recording of “encounters” varied more across sites submitting EHR data than in the MDPHnet
health records. However, the variation we observed across PWTF sites in measurement of blood
pressure may at least in part reflect actual measurement practices, as this level of variation is not
unusual.
We hesitate to draw conclusions from these blood pressure measurement data. Changes in the
rate of measurement for the population in general require further study to understand how
much is attributable to variations in practice and how much to differences in documentation and
data. It may be possible that in some sites some of the decline in measurement is appropriate;
for example, practices may decline to measure patients during incidental visits who were
measured within the past year and were in normal range, given that the frequency for screening
according to standard of care guidelines is no more frequent than annually for those with normal
blood pressures. Data on measurement in the presence of co-morbidities, discussed in the next
section, are on firmer ground. However, due to the need for greater clarity about blood pressure
measurement, we do not consider the slight declines in PWTF (and MA) to be key findings in this
report.

14 | P a g e

Analysis of Hypertension Co-Morbidities

Introduction
We analyzed the prevalence of measured blood pressure and controlled hypertension among
those with and without select co-morbidities. The selection of the two outcomes and
comorbidities was in consultation with MDPH. These analyses were conducted for MA as a whole,
across PWTF intervention communities, and across the comparison communities. In consultation
with MDPH, we chose to aggregate the eight PWTF partnerships into a single group and all eight
comparison communities into a separate group. (As previously discussed, MDPHnet does not
have sufficient coverage of Berkshire, so neither they nor a comparison community were
included in this analysis.) The purpose of this analysis was to determine what, if any, differences
exist with respect to blood pressure measurement and controlled hypertension among
individuals with and without the following co-morbidities:
 Obesity (BMI > 30)
 Type 2 Diabetes
 Depression
 Smoking
This analysis included both a “snapshot” view in April 2017 of the entire state, the aggregated
PWTF communities, and the aggregated comparison communities, as well as a time-series
analysis for each variable/co-morbidity from January 2013 through April 2017.
Prevalence of Measured Blood Pressure in Patients with Co-Morbidities
The figure below illustrates the prevalence of blood pressure measurement in April of 2017 for
patients with and without selected co-morbidities.
Figure 4: Prevalence of BP Measurement Among All Massachusetts Patients With and Without
Selected Co-Morbidities (April 2017)
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As seen in Figure 4, patients with obesity, diabetes, or treated depression had substantially higher
prevalence of recorded blood pressure than patients without these conditions. The same is not
true, however, for smokers compared with non-smokers.
Higher prevalence of BP measurement among people with co-morbidities is most likely due to
the fact that people with these conditions go to the doctor more often, or see more clinicians for
their various conditions at each visit, and therefore have more opportunities to have their BP
measured. Data from MDPHnet that shows the mean and median number of lifetime encounters,
and encounters over the last 2 years, for patients with relevant co-morbidities compared to those
without these co-morbidities, support this interpretation (see Table 2 below). Diabetics have four
times the median number of encounters in the last two years compared with non-diabetics;
patients with treated depression had median number of encounters between four and ten times
those of patients not being so treated; and obese patients more than twice the median number
of encounters as non-obese patients.
Table 2: Patient Encounters in the Last Two Years Among MDPHnet Partners for Patients With
and Without Selected Co-Morbidities
Diabetes

Mean
Median

57
36

Mean
Median

62
48

Mean

65

Median

45

No
Diabetes

Treated
Depression

No Treated
Depression

Obese

Not
Obese

Massachusetts League of Community Health Centers (MLCHC)
21
78
20
42
22
9
49
10
24
8
Atrius Health
21
59
21
39
21
12
43
11
26
10
Cambridge Health Alliance (CHA)
20
92
19
50
19
6

68

6

31

4

Smoker

Not
smoker

35
14

22
10

29
15

23
12

31

21

8

7

Figure 5 on the next page illustrates the prevalence of blood pressure measurements among
PWTF intervention communities and their comparison communities in April of 2017 for patients
with and without the same four co-morbidities.
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Figure 5: Prevalence of BP Measurement in PWTF Intervention Communities and Comparison
Communities Among Patients With and Without Selected Co-Morbidities (April 2017)

Intervention Communities | Comparison Communities

Those with obesity, diabetes, and treated depression had higher rates of blood pressure
measurement than those without those conditions, whether they lived in PWTF or comparison
communities. But the aggregated comparison communities showed consistently higher rates of
measured blood pressure than the aggregated PWTF intervention communities overall, and for
patients with and without obesity and treated depression (but not for Type 2 diabetes or
smoking). Table 3 below summarizes this data.
Table 3: Comparison of Measured Blood Pressure Prevalence in Massachusetts, PWTF
Intervention Communities, and Comparison Communities Among Patients with Selected CoMorbidities (April 2017)
DOMAIN
Non-Smoking
Smoking
BMI < 30
BMI > 30
No T2 Diabetes
T2 Diabetes
No Depression
Depression
Overall

MA
60
61
56
76
59
73
59
80
60

PWTF
57
61
52
72
56
71
56
77
58

COMPARISON
62
61
55
79
60
72
77
81
62

A time-series view of these data shows that, beginning in January 2013, the aggregate PWTF
communities tend to show rates of measured blood pressure that are either slightly above or on
par with the state average and the comparison communities for patients both with and without
the co-morbidities. Over time, however, the PWTF rate gradually declines and dips slightly below
both the state and comparison group rates around April 2016, remaining at the lower rate
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through April 2017. Figure 6 on the next page illustrates that pattern for patients without treated
depression and the same pattern was observed for patients with and without other comorbidities. The declines in measured BP in PWTF communities began at different points for each
co-morbidity. Measured BP in the eight PWTF communities ranged between 51 to 70% in April
2014 and between 46 to 68% in April 2017. These time-series figures are included in the
Appendix.
Figure 6: Prevalence of Measured Blood Pressure Among Patients Without Treated Depression
in Massachusetts, PWTF Intervention Communities, and Comparison Communities

Prevalence of Controlled Hypertension in Hypertensives with Co-Morbidities
Figure 7 on the next page illustrates the prevalence of controlled hypertension among all
Massachusetts residents with active hypertension (i.e., patients with active hypertension whose
most recent blood pressure was <140/90) in April of 2017 for patients with and without the same
four co-morbidities.
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Figure 7: Prevalence of Controlled Hypertension Among All Massachusetts Patients With and
Without Selected Co-Morbidities (April 2017)

Though the differences are less pronounced than was observed for blood pressure measurement,
hypertensives with obesity, diabetes, or treated depression had somewhat higher prevalence of
controlled hypertension compared with those without those conditions. Once again, smoking
was the exception: hypertensive patients who smoked exhibited lower prevalence of controlled
disease than non-smokers. The figure below illustrates the prevalence of controlled hypertension
among PWTF intervention communities and their comparison communities in April of 2017 for
patients with and without selected co-morbidities.
Figure 8: Prevalence of Controlled Hypertension in PWTF Intervention Communities and
Comparison Communities Among Patients With and Without Selected Co-Morbidities (April
2017)

Intervention Communities | Comparison Communities
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Once again, in both PWTF and comparison communities, patients with obesity or treated
depression (but not diabetes or smoking) had somewhat higher prevalence of controlled
hypertension. Diabetics with hypertension had higher rates of control than those without
diabetes in PWTF but not in comparison communities. Additionally, the combined PWTF
communities showed consistently higher prevalence of controlled hypertension than the
combined comparison communities for both the individual co-morbidities as well as controlled
hypertension overall. In comparing the April 2017 performance of the PWTF intervention
communities against both the comparison group and the state as a whole, we find that the PWTF
tend to have prevalence of controlled hypertension on par with the state and consistently greater
than their comparison communities. The table below illustrates those results.
Table 4: Comparison of Controlled Hypertension Prevalence in Massachusetts, PWTF
Intervention Communities, and Comparison Communities Among Patients with Selected CoMorbidities (April 2017)
DOMAIN
Non-Smoking
Smoking
BMI < 30
BMI > 30
No T2 Diabetes
T2 Diabetes
No Depression
Depression
Overall

MA
66
61
64
67
64
69
64
70
65

PWTF
66
61
64
66
64
70
64
70
65

COMPARISON
63
58
60
64
61
60
61
66
62

A time-series view of these data shows a trend consistent with these figures. In the period from
January 2013 to April 2017, the rate of controlled hypertension among the aggregated PWTF
communities is slightly above the comparison communities and close to the overall state average.
As noted in Table 4 above, the greatest difference occurred in the “Controlled Hypertension &
Diabetes” category. As illustrated in Figure 9 on the next page, beginning in January 2015, the
aggregated comparison communities began to decline while the aggregated PWTF communities
saw a slight increase in controlled hypertension during the same time.
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Figure 9: Prevalence of Controlled Hypertension Among Patients With Type 2 Diabetes in
Massachusetts, PWTF Intervention Communities, and Comparison Communities

The full array of these time-series figures are included in the Appendix.
It is interesting to note that the aggregated PWTF intervention communities showed a lower
prevalence of blood pressure measurement compared to both the aggregated comparison
communities as well as the overall state average, but showed a higher rate of controlled
hypertension than the same comparison group (and a rate consistent with the State average). In
fact, the aggregated PWTF intervention communities saw a gradual increase in the rate of
controlled hypertension from April 2015 through April 2017 that was slightly in excess of the
state average and well in excess of the aggregated comparison communities, which saw an
overall decline during the same period.
Such a dichotomy (i.e., a lower rate of BP screening but a higher rate of controlled hypertension)
could be attributable to the PWTF’s efforts to not only identify new hypertensives, but to also
bring under control the hypertension of the existing population through both clinical and
community-based programs. Given that the BP measurement data comes exclusively from
clinical sites, while controlled hypertension could also result from increased community-based
efforts (in addition to clinical efforts), such a disparity is not entirely unexpected. While more
data would be required to draw definitive conclusions in this area, the signs are encouraging that
the PWTF intervention communities continue to make progress in the area of hypertension.
Further, measurement data may not be directly correlated with screening data as those with
normal blood pressure within a year do not require repeated measurements with the same year
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if the patient is not hypertensive and this could possibly explain some of the difference in
measurement rates over time in clinics focused on close monitoring of hypertensive patients.
Prevalence of Co-Morbidities within the EHR Data Set
We sought to determine the overall prevalence of certain co-morbidities among the EHR data
set. The definitions for these conditions used in this analysis are as follows:
 Hypertension: Prescription for anti-hypertension medication or measured SBP > 140
mmHg or measured DBP > 90 mmHg or ICD9/10 code or SNOMED code.
 Diabetes: ICD9/10 or SNOMED codes provided by MDPH.
 Substance Abuse: ICD9/10 or SNOMED codes provided by MDPH.
 Depression: ICD9/10 or SNOMED codes provided by MDPH.
Table 5 illustrates the distribution among each grantee partnership based on the presence of
hypertension, diabetes, substance abuse, and depression within the electronic health record
database provided by MDPH to Harvard.
Table 5: Summary of Co-Morbidities Among Nine PWTF Intervention Partnerships in the
Electronic Health Record (EHR) Data
SUMMARY OF CO-MORBIDITIES AMONG NINE PWTF PARTNERSHIPS (EHR DATA)
PWTF PARTNERSHIPS
HYPERTENSION
DIABETES
SUBSTANCE ABUSE
DEPRESSION
Count
57,510
14,067
10,371
25,870
PWTF PARTNERSHIP 1
Percent
19.74
4.83
3.56
8.88
Count
56,956
15,431
1,967
8,606
PWTF PARTNERSHIP 2
Percent
35.06
9.50
1.21
5.30
Count
190,200
59,400
17,780
60,636
PWTF PARTNERSHIP 3
Percent
13.35
4.17
1.25
4.25
Count
131,566
51,398
26,518
114,184
PWTF PARTNERSHIP 4
Percent
17.47
6.83
3.52
15.16
Count
35,073
21,620
34,235
85,097
PWTF PARTNERSHIP 5
Percent
5.58
3.44
5.45
13.54
Count
10,692
4,389
421
4,806
PWTF PARTNERSHIP 6
Percent
12.08
4.96
0.48
5.43
Count
66,811
31,040
4,942
11,656
PWTF PARTNERSHIP 7
Percent
25.44
11.82
1.88
4.44
Count
117,345
26,432
13,291
16,315
PWTF PARTNERSHIP 8
Percent
27.85
6.27
3.15
3.87
Count
93,635
44,759
9,670
38,527
PWTF PARTNERSHIP 9
Percent
15.78
7.54
1.63
6.49
Count
759,788
268,536
119,195
365,697
ALL PWTF
Percent
16.42
5.80
2.58
7.90

The above table summarizes the prevalence of particular co-morbidities across each PWTF
partnership based solely on what appeared in the electronic health records provided by the
participating clinical sites. We do not believe that these prevalence rates are necessarily an
accurate indication of the status of their respective communities as co-morbidity designations
could have been made at a single encounter only during a patient visit that may have included
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multiple encounters. However, these data do illustrate the frequency with which these comorbidities appear in the data set being analyzed.
Table 6 summarizes the September 2013 and March 2017 prevalence of diabetes, treated
depression, and substance abuse among both hypertensives and non-hypertensives.
Table 6: Prevalence of Co-Morbidities Among Hypertensives and Non-Hypertensives:
September 2013 and March 2017
Co-Morbidity
Diabetes
Treated Depression
Substance Abuse
Diabetes
Treated Depression
Substance Abuse

September 2013
March 2017
Hypertensives
17.55
22.21
5.02
4.83
2.11
2.43
Non-Hypertensives
4.78
7.63
3.99
5.33
1.52
2.8

Overall
19.23
5.04
2.29
6.07
5.14
2.26

For each co-morbidity, hypertensives generally saw higher prevalence rates then nonhypertensives (with the exception of substance abuse and treated depression in March 2017 as
well as the overall rate of treated depression). Further, while the rates of depression and
substance abuse were relatively similar across both groups, hypertensives saw much higher rates
of diabetes than non-hypertensives as would be physiologically expected. Lastly, with the
exception of the rate of depression among hypertensives, each group saw absolute increases
from September 2013 to March 2017 for each co-morbidity.
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Health Equity and Disparities Utilizing Electronic Health Record (EHR) Data

Introduction
In late April, MDPH provided Harvard with an updated EHR data set covering a period of time
from September 2013 through March 2017. The raw data file contained 4,862,446 individual
rows of data for 738,340 individual patients. After removing duplicate rows of data and restricting
the time frame for the evaluation to September 1, 2013 through March 31, 2017 (12 months of
baseline data and 31 months of intervention data), there were 4,755,127 rows of data remaining.
We then prepared a data set for analyzing hypertension by applying the exclusion criteria listed
below and converting multiple rows of data sharing the same patient ID and visit date to single
visits with a unique patient ID and unique visit date. This resulted in a data set with 2,472,330
distinct visits for 503,280 individual patients. Exclusion criteria for hypertension data set are as
follows:
a. No Patient ID
b. No Valid Gender
c. No Age
d. Age < 18
e. Both SBP and DBP values missing from a record
f. Restrict SBP range to 70-300 mmHg
g. Restrict DBP range to 40-200 mmHg
h. No rows of data outside of the date range: September 1, 2013 to March 31, 2017
In the January 2017 report, we utilized two different definitions in our analysis of changes in
blood pressure: Definition 1 used a patient’s last visit in the baseline period and the last visit in
the intervention period, while Definition 2 used the mean of all visits in the baseline period and
the last visit in the intervention period. For the supplemental analyses, we have elected to focus
on Definition 2 (now known as 2A) and have included a slight variation on that method (2B).
These new definitions are as follows:
Definition 2A: Last Intervention Visit Less Mean of All Baseline Visits
Definition 2B: Mean of Visits in Last Three Study Months Less Mean of All Baseline Visits
In order to apply Definition 2A for the mean changes in blood pressure on an individual patient
basis (subtracting the blood pressure means of all baseline visits from blood pressure recorded
at the last intervention visit), we further restricted our hypertension data set to exclude persons
who had baseline visits only. This provided 2,407,421 individual visits from which to create a data
set for assessing blood pressure differences using Definition 2A. The final data set for analyzing
blood pressure changes using Definition 2A contained 744,901 visits for 463,620 distinct patients.
Lastly, the relative sparsity of the data for health insurance status, substance abuse, and mental
health conditions precluded performing analyses on an individual basis related to the impact of
these comorbidities on hypertension. For example, of the 2,472,300 distinct visits, less than 3%
had substance abuse noted and less than 5% had mental health conditions noted using either
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ICD9/10 or SNOMED diagnoses codes. In contrast, age and race information had very little
missing data, allowing us to adjust for the impact of these factors on blood pressure changes. In
the end, we were able to conduct a robust analysis around changes in blood pressure, including
a detailed stratification based on race/ethnicity, and conducted a series of higher-level analyses
for preferred language and insurance status.
Changes in Mean Systolic and Diastolic Blood Pressure (SBP and DBP)
Similar to our analysis for the Final Evaluation Report submitted in January 2017, we looked at
the overall changes in blood pressure among unique patients in the hypertension-specific subset
of EHR data. In our original report, these mean changes in systolic blood pressure were entered
into the Harvard CVD-PREDICT model to generate a series of projected outcomes around
myocardial infarction, cerebrovascular incidents, and ischemic heart disease events. Using the
updated EHR data set, we have once again calculated the changes in both systolic blood pressure
and diastolic blood pressure and used the changes in systolic blood pressure values1,2 to generate
an updated series of projections as part of the cost-effectiveness and return on investment
analysis covered later in this report.
In all of the analyses, we see an increase in systolic blood pressure in the non-hypertensive
population that is consistent with what is expected with age. In the hypertensive population we
see declines in blood pressure. It is this sum of the decline observed plus the anticipated increase
in age that we calculate as the overall decline in systolic blood pressure in the hypertensive
population. In the analysis for the January 2017 PWTF Report, we saw a mean decrease of 0.945
mmHg in systolic blood pressure (SBP) between hypertensive and non-hypertensive persons. This
result was obtained by measuring the individual-level changes in blood pressure between the last
visit in the intervention period (September 2014 to June 2016) and the mean of all baseline visits
(September 2013 to August 2014). With the addition of nine months of new data (July 2016 to
March 2017) available for analysis, we determined that a further reduction in mean SBP had
occurred, from 0.945 mmHg to 2.21 mmHg, over the 43 months of the study period.
To assess the impact of length of time spent in the intervention on blood pressure reductions,
we further refined our definition of mean blood pressure changes. Specifically, we subtracted the
mean blood pressure measurements for all baseline visits from the mean blood pressure for all
visits for a given individual that occurred during the last quarter of the PWTF intervention
(January 2017 to March 2017). We chose this time frame to capture individuals who were most
likely to have been spent the maximum possible amount of time exposed to the intervention
from September 2014 to March 2017. We anticipated that a greater length of time spent exposed
to the intervention would result in further reductions in blood pressure and this was reflected by
an even greater reduction in mean SBP of 3.3 mmHg using this refined approach.
Table 7 on the following page illustrates the various results described above.

1
2

D'Agostino, R.B., Sr., et al., General Cardiovascular Risk Profile for Use in Primary Care: The Framingham Heart Study. Circulation, 2008. 117(6): p. 743-753.
Anderson, K.M., et al., An updated coronary risk profile. A statement for health professionals. Circulation, 1991. 83(1): p. 356-62.
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Table 7: Changes in Systolic Blood Pressure (SBP) and Diastolic Blood Pressure (DBP): January
2017 and June 2017
JANUARY 2017
FINAL EVALUATION REPORT

JUNE 2017 SUPPLEMENTAL ANALYSES

DEFINITION 2A:
LAST INTERVENTION VISIT
LESS MEAN OF BASELINE VISITS

DEFINITION 2A:
LAST INTERVENTION VISIT
LESS MEAN OF BASELINE VISITS

Mean
Change
(mmHg)

Mean
Change
(mmHg)

Hypertensives
SBP
DBP
Hypertensive Females
SBP
DBP
Hypertensive Males
SBP
DBP
Non-Hypertensives
SBP
DBP
Non-hypertensive
Females
SBP
DBP
Non-hypertensive Males
SBP
DBP
Difference in mean
SBP values for
HTN+ and HTN-

Hypertensives
SBP
DBP
Hypertensive Females
SBP
DBP
Hypertensive Males
SBP
DBP
Non-Hypertensives
SBP
DBP
Non-hypertensive
Females
SBP
DBP
Non-hypertensive Males
SBP
DBP
Difference in mean
SBP values for
HTN+ and HTN-

-0.843
-0.897
-0.666
-0.758
-1.04
-1.05
0.102
0.0242

0.184
0.0701
-0.0602
-0.0658
-0.945

-0.246204
-0.4987159
-0.1574474
-0.4127586
-0.3448064
-0.5942086
1.9634682
0.8251978

1.8314419
0.7994206
2.1894443
0.869318
-2.2096722

DEFINITION 2B:
MEAN OF VISITS DURING
LAST THREE STUDY MONTHS
(JANUARY TO MARCH 2017)
LESS MEAN OF BASELINE VISITS
Mean
Change
(mmHg)
Hypertensives
SBP
-1.2999063
DBP
-1.2488656
Hypertensive Females
SBP
-1.1101639
DBP
-1.0144287
Hypertensive Males
SBP
-1.5161854
DBP
-1.5160901
Non-Hypertensives
SBP
2.0035639
DBP
0.7260213
Non-hypertensive
Females
SBP
1.9558787
DBP
0.8146382
Non-hypertensive Males
SBP
2.0924747
DBP
0.5607918
Difference in mean
SBP values for
-3.3034702
HTN+ and HTN-

Next, we conducted an analysis of the overall change in SBP by age, race, and ethnicity. The
following table illustrates those findings.
Table 8: Mean Blood Pressure Changes for Individual Patients by Race and Age
Race
ASIAN
(n)
SBP Change (mmHg)
DBP Change (mmHg)
BLACK
(n)
SBP Change (mmHg)
DBP Change (mmHg)
HISPANIC
(n)
SBP Change (mmHg)
DBP Change (mmHg)
OTHER
(n)
SBP Change (mmHg)
DBP Change (mmHg)
WHITE
(n)
SBP Change (mmHg)
DBP Change (mmHg)

Age Category (Years)
46-55
56-65

18-25

26-35

36-45

66-75

76-85

>85

TOTAL

3,420
1.410686
-0.73722

4,277
-1.81486
-1.23149

4,334
-0.20713
-0.18681

4,195
-1.06285
-0.49598

3,676
-1.44779
-0.62418

2,544
0.306279
-0.40774

969
-2.16393
-0.75087

189
-10.4261
-1.73744

23,604
-0.37575
-0.56109

13,743
-1.90996
-0.88999

17,026
-1.73287
-0.84514

13,294
-1.10534
-0.90954

13,034
-1.51099
-1.03564

9,640
-1.78372
-0.85777

4,911
-2.49612
-0.88486

2,151
-3.18939
-1.10649

610
-5.65324
-0.72383

74,409
-1.36402
-0.94592

20,108
-3.19542
-1.31908

25,068
-1.89968
-1.18824

20,766
-1.88081
-1.31584

17,377
-2.14099
-1.15207

11,625
-2.89701
-1.50797

5,926
-2.52538
-1.01255

2,224
-4.98663
-1.85829

522
-2.09045
-1.18482

103,616
-1.75459
-1.26901

5,588
-1.01917
-0.87954

8,329
-2.10665
-1.35286

6,091
-3.08511
-2.1885

5,149
-2.50441
-1.65531

3,957
-2.00839
-1.02942

1,949
-2.2898
-0.35765

886
-3.63246
-2.14307

326
-4.38687
0.417929

32,275
-1.96651
-1.34906

26,044
-2.68665
-1.34889

39,741
-2.025
-0.84709

32,264
-2.37514
-1.52388

40,577
-2.92258
-1.69135

38,851
-3.4499
-1.68459

25,507
-4.38193
-1.58902

16,520
-5.51139
-1.94486

10,212
-5.20793
-1.76923

229,716
-2.94154
-1.5354
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An increase of approximately 1.86 mmHg in systolic blood pressure was observed among nonhypertensives from the original reporting period to the supplemental reporting period. This is
consistent with changes in blood pressure that we would expect to observe as a population ages.
To account for confounding by age in our results, we adjusted for age in all these analyses for
blood pressure changes on an individual level. Among hypertensives, we continue to see a
reduction in systolic blood pressure, with greater reductions resulting from applying Definition
2B, compared to reductions resulting from applying Definition 2A. This is consistent with
anticipating an increase in reductions for persons who spent a longer period of time participating
in an effective intervention.
Additional information on changes in SBP over time stratified by race and ethnicity appears in
the Appendix.
In the Final Evaluation Report submitted in January 2017, utilizing the measured changes in SBP
generated from our analysis of the EHR data, we conducted an analysis using the Harvard CVDPREDICT model to estimate the stroke and ischemic heart disease events that could be
prevented, and the overall changes in quality-adjusted life expectancy. Those results were as
follows.
Table 9: Predicted Cardiovascular Disease (CVD) Outcomes Compared to Usual Care
(Hypertension): January 2017
Decrease in SBP - Low
SBP decrease of 0.515 units
for those starting out with
SBP > 140.
Life Expectancy
Number MI events
Lifetime
Number CVA events
TOTAL IHD deaths
TOTAL CVA deaths
Number MI events
1-Year
Number CVA events
CVD deaths
Number MI events
5-Year
Number CVA events
CVD deaths
SBP:
Systolic Blood Pressure (mmHg)
MI:
CVA:
Cerebrovascular Accident (stroke) IHD:
All events are per millions persons

0.0032
-81
-444
-32
-95
-4
-18
-7
-21
-96
-28
Myocardial Infarction
Ischemic Heart Disease

Decrease in SBP - High
SBP decrease of 0.945 units
for those starting out with
SBP > 140.
0.0054
-140
-784
-58
-193
-5
-42
-12
-28
-145
-48

The January 2017 report utilized two different inputs for the decrease in SBP (0.515 mmHg and
0.945 mmHg) that were derived from our analysis of the original EHR data set using two different
baseline definitions for blood pressure (i.e., last visit in the baseline period and the mean of all
visits in the baseline period.) In this supplemental analysis, and as illustrated earlier in Table 7,
we have elected to utilize only the second definition (Definition 2A) as well as a variation of this
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definition (Definition 2B). Using the new SBP reduction values of 2.21 mmHg and 3.30 mmHg, we
are able to update our findings accordingly as illustrated in Table 10 below.
Table 10: Predicted Cardiovascular Disease (CVD) Outcomes Compared to Usual Care
(Hypertension): June 2017
Decrease SBP 2.21
SBP decrease of 2.21 units for
those starting out with SBP > 140.
Change from Usual Care
Life Expectancy
0.0126
Number MI events
-305
Lifetime
Number CVA events
-1633
TOTAL IHD deaths
-119
TOTAL CVA deaths
-445
Number MI events
-11
1-Year
Number CVA events
-68
CVD deaths
-28
Number MI events
-64
5-Year
Number CVA events
-314
CVD deaths
-102
SBP:
Systolic Blood Pressure (mmHg)
MI:
Myocardial Infarction
CVA:
Cerebrovascular Accident (stroke) IHD:
Ischemic Heart Disease
All events are per millions persons

Decrease SBP 3.30
SBP decrease of 3.30 units
for those starting out with SBP >
140.
0.0182
-516
-2415
-209
-655
-13
-105
-35
-106
-499
-139

Increases in the number of CVD events and deaths averted are consistently observed, regardless
of the level of change in systolic blood pressure, with the biggest number of events and deaths
averted among those who experienced the highest mean changes in systolic blood pressure. For
example, 209 ischemic heart disease deaths are averted over a lifetime among one million
persons when the SBP reduction is 3.30 mmHg, compared to 119 deaths averted when the SBP
reduction is 2.21 mmHg and 58 deaths averted when the SBP reduction is 0.945 mmHg as seen
in the January 2017 analysis. This is probably the single most important finding in this report.
Mean Systolic Blood Pressure Stratified by Race and Ethnicity
To understand who benefited from changes over time in systolic blood pressure (SBP), we
stratified the hypertension-specific subset of data by self-reported race and ethnicity across each
month from September 2013 to March 2017. We also conducted an analysis to measure the
PWTF partnership-specific breakdown of SBP readings and stratified those results by race and
ethnicity as well. Figure 10 on the next page illustrates the mean SBP by race and ethnicity among
each of the nine PWTF grantee partnerships in the following five groups: Asian, Black, Hispanic,
White, and Other. In all but one community, as would be expected, mean SBP is highest among
Blacks and lowest among Asians. It should be noted that the scale of the Y-axis may make
differences appear more substantial than they are.
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Figure 10: Mean SBP in Nine PWTF Grantee Partnerships by Race and Ethnicity
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We then analyzed the changes in SBP, over time, and stratified those results by race and ethnicity
as well as gender and age. Figures 11 and 12 illustrate the mean SBP for women and men by age.
Figure 11: Mean SBP by Race and Age (Women)

29 | P a g e

Figure 12: Mean SBP by Race and Age (Men)

Mean Systolic Blood Pressure Stratified by Preferred Language
We stratified the hypertension-specific subset of data by preferred language across each month
from September 2013 to March 2017. Figure 13 on the next page illustrates the average SBP by
preferred language among each of the nine PWTF grantee partnerships in the following three
groups: English, Spanish, and Other.
English and Spanish were listed as the preferred language for 86% of participants, with the
remaining 14% comprising 98 other languages. In all but two communities, as would be expected
from national data, mean SBP was lower among those whose preferred language was Spanish
compared with those whose preferred language was English. Please note that these mean SBP
levels by preferred language reflect the mean of measurements for all individual visits that
occurred in a given month, rather than the mean for individual patient and are therefore not an
accurate reflection of mean blood pressure changes from month to month for individual
participants.
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Figure 13: Mean SBP in Nine PWTF Grantee Partnerships by Preferred Language

We then further stratified the mean SBP by gender and age. Figures 14 and 15 illustrate the mean
SBP for women and men by age for given spoken languages reported.
Figure 14: Mean SBP by Language and Age (Women)
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Figure 15: Mean SBP by Language and Age (Men)

Please refer to the Appendix for additional information with respect to changes in SBP over time
stratified by preferred language.
Lastly, we stratified the hypertension-specific subset of data by insurance status across each
month from September 2013 to March 2017. We also conducted an analysis to measure the
PWTF partnership-specific breakdown of SBP readings and stratified those results by insurance
status as well. Our initial analysis included all insurance designations, which reflected a
substantial amount of missing data for the CHIP, Dual-Eligible Medicare/Medicaid, Other Public,
and Unmapped fields. We therefore constructed a secondary analysis that restricts the data to
those fields having more complete data available, limiting the insurance fields of interest to
Medicaid, Medicare, Private, and Uninsured.
Figure 16 on the next page illustrates the mean SBP by insurance status among eight PWTF
grantee partnerships (insurance data for the ninth partnership was not available) in the four
insurance groups of interest. As expected, mean SBP in all communities is highest among those
insured by Medicare. Differences among the other three categories of insurance (Medicaid,
Private, and Uninsured) were negligible.
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Figure 16: Mean SBP in Eight PWTF Grantee Partnerships by Insurance Status

We then analyzed the changes in SBP, over time, and stratified those results by insurance status
as well as gender and age. Figures 17 and 18 illustrate the mean SBP for women and men by age.
Figure 17: Mean SBP by Insurance and Age (Women)
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Figure 18: Mean SBP by Insurance and Age (Men)

Please refer to the Appendix for additional information with respect to changes in SBP over time
stratified by insurance status.
Prevalence of Hypertension Stratified by Race and Ethnicity
We also stratified the prevalence of hypertension by race and ethnicity across each month from
September 2013 to March 2017. While we believe the analyses conducted around changes in
blood pressure are more meaningful and yield more reliable results, we nonetheless conducted
a high-level analysis of the prevalence of hypertension within the EHR data set.
From these data, we observed that the overall distribution among the hypertensive population
identified in the data set shifted slightly: the non-white population increased by a weighted
average change of 4.17% while the white population decreased by the same amount. Among
non-hypertensives, the shift was predominantly among the Hispanic and “other” populations,
which saw weighted average increases of 3.65% and 1.58%, respectively, while the Asian, black,
and white populations all saw slight declines. It is difficult to draw definitive conclusions from
these figures, but the increase in the percentage of the non-white population among the
hypertensive group could be the result of increased screening efforts targeted at these
populations in an effort to reduce racial and ethnic disparities. In other words, increased
attention toward reducing such disparities may have led to greater outreach efforts and an
attempt to identify previously-undiagnosed hypertensives among racial and ethnic minority
populations, thus resulting in a modest shift in the overall hypertensive population’s distribution.
Please refer to the Appendix for more information.
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Prevalence of Hypertension Stratified by Preferred Language
We also stratified the prevalence of hypertension by preferred language across each month from
September 2013 to March 2017. Similar to our observations of the stratification by race and
ethnicity, we observed a slight shift in the hypertensive population with respect to preferred
language, with the English-speaking population declining slightly by a weighted average change
of 0.73% while non-English speaking population increased by roughly the same amount. Among
the non-hypertensive population, the results were slightly more pronounced, with the Englishspeaking population declining by a weighted average change of 1.91% while the Spanish-speaking
population increased by 2.5%. Again, without drawing definitive conclusions, it is possible that a
greater focus on previously underserved and vulnerable populations could have led to a slight
increase in the identification of previously-undiagnosed hypertensives among the non-English
speaking populations, thus causing a re-alignment of the population’s distribution. Please refer
to the Appendix for more information.
Prevalence of Hypertension Stratified by Insurance Status
Next, we stratified the prevalence of hypertension by insurance status across each month from
September 2013 to March 2017. As noted above, our initial analysis included all insurance
designations, which reflected a substantial amount of missing data for the CHIP, Dual-Eligible
Medicare/Medicaid, Other Public, and Unmapped fields, and we therefore constructed a
secondary analysis that restricts the data to those fields having more complete data available,
limiting the insurance fields of interest to Medicaid, Medicare, Private, and Uninsured. This
analysis showed a re-alignment of the hypertensive population similar to what was observed in
the stratification analyses by race/ethnicity and preferred language. In this case, the Medicaid
and uninsured populations made up a greater share of the hypertensive population at the end of
the intervention period than it did at the beginning of the baseline period, showing a weighted
average increase of 4.53% and 4.23%, respectively, while the Medicare and Privately-insured
populations saw decreases during the same period. The non-hypertensive population saw a
greater shift, with the Medicaid population increasing by a weighted average change of 10.32%
and the uninsured population by 4.68%. Once again, both the Medicare and Privately-insured
populations saw decreases during the same period. Please refer to the Appendix for more
information.
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Updated Cost-Effectiveness and Return on Investment (CE/ROI) Calculations

Introduction
The Final Evaluation Report submitted in January 2017 included a cost-effectiveness and return
on investment (CE/ROI) analysis of the PWTF interventions based on data through June 30, 2016.
As part of this process, Harvard reviewed community intervention data provided by the individual
PWTF community and clinical sites engaged in the delivery of condition-specific interventions.
This information was then consolidated and made available by MDPH. Harvard also reviewed
quarterly expense reports for the nine grantee partnerships and conducted in-depth interviews
with three coordinating partners in an effort to approximate the resources devoted to specific
conditions. As articulated in the Final Evaluation Report, these efforts were limited to the data
available, and estimates for the asthma interventions in particular were likely skewed to the lowend as a result of having detailed information from only one partnership. Through this
supplemental work, we gathered data from additional partnerships, particularly around asthmarelated spending, and updated our CE/ROI estimates accordingly.
Cost-Effectiveness Ratios and Quality-Adjusted Life Years
As discussed in the Final Evaluation Report, it is important to draw a distinction between a costeffectiveness analysis (CEA) and a return on investment (ROI) analysis. A CEA seeks to determine
the cost per unit of health benefit produced (regardless of savings) whereas an ROI analysis is
concerned only with the financial impact of the activity in question. It is further important to
note, per the figure below, which appeared in the New England Journal of Medicine in 2008, that
fewer than 20% of preventive measures and treatments for existing conditions are actually found
to be cost-saving.
Figure 19: Cost-Effectiveness Ratios for Preventive Measures and Treatments for Existing
Conditions

Source: Cohen JT et al. N Engl J Med 2008;358:661-663.
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The figure below provides some additional information with respect to selected interventions in
the Medicare population. Again, it is important to note that few interventions are actually costsaving. What is of equal, if not greater relevance, is the spread of costs associated with QualityAdjusted Life Years (QALY), which is essentially the cost associated with generating an additional
year of “good health” for an individual by addressing and treating certain chronic conditions.
Figure 20: Cost-Effectiveness and Use of Selected Interventions in the Medicare Population

Source: Neumann PJ et al. N Engl J Med 2005;353:1516-1522.

Additional Community Intervention Data
As described above, a key component of our ability to estimate the per-capita cost of PWTF
condition-specific interventions was the determination of the overall reach of these
interventions. In other words, we set out to determine how many individuals benefited from
PWTF activities and efforts. To update the per capita costs associated with the interventions, we
reviewed an additional nine months of both community intervention data and STEADI (Stopping
Elderly Accidents, Deaths, and Injuries) data, covering a period from July 2016 through March
2017.
Tables 11, 12, and 13 on the following page illustrate the additional intervention reach figures
utilized in this updated CE/ROI analysis. It should be noted that the “Total Enrolled” and “Total
Completed” columns reflect the fact that, in addition to those referred to community
interventions by participating PWTF clinics, eligible people entered the interventions through
community networks and other avenues. This was most pronounced for falls interventions.
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Table 11: Community Intervention Data: July 2016 to September 2016
Sum of # PWTF
Sum of # PWTF
Sum of # PWTF
Referred
Enrolled
Completed
Depression
*
*
*
Diabetes
205
92
25
Falls
1,118
495
269
Hypertension
1,460
709
314
Obesity
30
11
*
Substance Use
266
194
194
Tobacco
281
127
129
Asthma
83
66
51
* Per MDPH confidentiality rules, cells with values < 5 are suppressed.

Sum of Total #
Enrolled
*
158
1,169
1,181
11
230
345
66

Condition

Sum of Total #
Completed
*
77
564
470
*
230
244
51

Table 12: Community Intervention Data: October 2016 to December 2016
Sum of # PWTF
Sum of # PWTF
Sum of # PWTF
Referred
Enrolled
Completed
Depression
*
*
*
Diabetes
83
69
28
Falls
511
298
211
Hypertension
1,056
608
434
Obesity
43
19
*
Substance Use
188
160
160
Tobacco
500
101
65
Asthma
100
90
64
* Per MDPH confidentiality rules, cells with values < 5 are suppressed.

Sum of Total #
Enrolled
21
80
1,007
957
73
196
110
127

Condition

Sum of Total #
Completed
20
39
583
657
*
196
108
99

Table 13: Community Intervention Data: January 2017 to March 2017
Sum of # PWTF
Sum of # PWTF
Sum of # PWTF
Referred
Enrolled
Completed
Depression
7
6
*
Diabetes
293
130
21
Falls
684
308
183
Hypertension
992
628
421
Obesity
62
10
*
Substance Use
217
172
158
Tobacco
334
107
54
Asthma
129
113
80
* Per MDPH confidentiality rules, cells with values < 5 are suppressed.

Sum of Total #
Enrolled
20
171
954
925
10
204
171
113

Condition

Sum of Total #
Completed
9
26
488
632
*
190
125
80

Table 14: School-Based Asthma Education Program Data: July 2016 to March 2017
Period
July 2016 to September 2016
October 2016 to December 2016
January 2017 to March 2017

# of Students that
Participated in
Education
Programs
18
15
71

# of Students
that Completed
Education
Programs
11
15
51

# of Students that
Participated in
Care Management

# of Students that
Completed Care
Management

44
56
283

37
56
225

# Students
with Assessed
Control (Last
12 Months)
186
514
1,320

Table 15: STEADI Data: July 2016 to March 2017
Period

# Unique
Patients
65+ Seen
on Average
(Yearly)

# Patients
65+ Seen
over Past
Three
Months

# Patients
with
History of
Falls

# Patients
Screened
for Fall
Risk

# Patients
Screening
Positive for
Risk of Fall

# of Patients
Screening
Positive who
Received GSB
Assessment

# of Patients
Screening
Positive with
Documented
Care Plan and
MF Risk
Assessment

# of Patients
Referred to
PWTF Falls
Intervention

July 2016 to September 2016
October 2016 to December 2016
January 2017 to March 2017

5,954
9,636
21,399

12,230
15,676
13,421

919
893
643

6,936
8,162
5,756

1,419
1,683
1,228

652
368
387

734
444
840

507
341
359
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Additional Spending Data and Intervention Cost Estimates
In the January 2017 Final Evaluation Report, we provided an estimate of per capita spending
based on funds budgeted through June 2016, interviews conducted with three coordinating
partners, and an extrapolation process based on the actual spending figures provided by those
three partnerships and applied to the other six. The following table appeared in the January 2016
report:
Table 16: PWTF Grantee Spending by Condition (in $1,000s) through June 2016
Grantee/Partnership
Grantee/Partnership
Grantee/Partnership
Grantee/Partnership
Grantee/Partnership
Grantee/Partnership
Grantee/Partnership
Grantee/Partnership
Grantee/Partnership
Grantee/Partnership

Asthma(1)

Falls

HTN

Tobacco

Diabetes

Substance
Use

Obesity(2)

Recurring
Total

$398
$638
$1,244

NonRecurring
(Startup) (3)
$458
$494
$622
$492
$498
$624
$671
$518
$617

TOTAL

$811
$594
$1,803
$2,260
$438
$481
$291
$1,823
$2,317
$196
$855
$2,295
$2,917
$124
$538
$591
$562
$1,814
$2,306
$101
$1,094
$357
$271
$1,824
$2,322
$140
$885
$608
$668
$2,300
$2,924
$531
$351
$715
$135
$638
$2,371
$3,042
$107
$680
$467
$657
$1,911
$2,430
$195
$1,233
$847
$2,275
$2,891
$5,27
Total
$863
$6,702
$2,726
$1,020
$1,295
$562
$18,415
$4,994
$23,409
3
Overall
4%
29%
23%
12%
4%
6%
2%
79%
21%
(1) Asthma spending is based on data provided only by one site and their spending level was notably lower than what would be expected if funds were distributed
evenly across conditions.
(2) We based obesity spending on an assumption that the community spent ~1/4th of their funds on obesity, since we had no direct observation of the allocation
to obesity.
(3) Non-recurring startup funds includes capacity-building grants as well as other spending that program managers judged to be non-recurring investments
necessary to develop infrastructure to deliver the PWTF programs.
Shaded items indicate the three partnerships that took part in the cost-estimate survey.

For this updated analysis, we reviewed a number of Quarterly Expense Reports (QERs) provided
by MDPH for each of the nine partnerships. While we are still missing several quarters’ worth of
data for some partnerships (two in particular), we conducted an updated spending analysis based
on the reports that were provided as well as interviews conducted with two additional
partnerships (with a focus on asthma spending) and a third partnership that also participated in
the first analysis. The following table illustrates the findings from that process.
Table 17: PWTF Grantee Total Spending Through March 2017
Grantee/Partnership

Expended
Through
March 31, 2017
($1,000s)

Startup /
Non-Recurring
($1,000s)

Non-Startup
Expenditures
($1,000s)

Expended per Capita
(Total Population)
Through
March 31, 2017

Non-Startup Expended per
Capita (Total Population)
Through March 31, 2017
(Annualized)

Grantee/Partnership
Grantee/Partnership *

$2,463
$2,300

$458
$494

$2,005
$1,806

$22.29
$17.52

$7.26
$5.50

Grantee/Partnership **

$1,713

$622

$1,091

$13.90

$3.54

Grantee/Partnership

$2,761

$492

$2,269

$69.23

$22.76

Grantee/Partnership

$3,424

$498

$2,926

$24.44

$8.35

Grantee/Partnership *

$3,400

$624

$2,776

$37.64

$12.29

Grantee/Partnership

$2,628

$671

$1,957

$22.26

$6.63

Grantee/Partnership *

$1,467

$518

$949

$15.43

$3.99

Grantee/Partnership **
Overall

$1,006
$21,162

$617
$4,994

$389
$16,168

$11.08
$22.53

$1.71
$6.89

24%

76%

* We believe these actual spending figures are low based on missing QER data.
** We believe these actual spending figures are very low based on missing QER data.
Bold indicates community-specific data available. Non-bold indicates values that were imputed.
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Based on the updated intervention reach figures, and data from the available QERs and partner
interviews, we updated the spending associated with each condition area across the PWTF
partnerships. The following table illustrates those new figures.
Table 18: PWTF Grantee Total Spending and Spending by Condition (in $1,000s) through
March 2017
Total Expenditure from
QERs Through March 31, 2017
($1,000s)

Startup /
Non-recurring
($1,000s)

Recurring Total
Through
March 31, 2017
($1,000s)

Grantee/Partnership

$2,463

$458

$2,005

$443

Grantee/Partnership *

$2,300

$494

$1,806

$614

Grantee/Partnership **

$1,713

$622

$1,091

$248

$461

$382

Grantee/Partnership

$2,761

$492

$2,269

$724

$993

$367

Grantee/Partnership

$3,424

$498

$2,926

$163

$1,755

$573

$435

Grantee/Partnership *

$3,400

$624

$2,776

$493

$918

$761

$604

Grantee/Partnership

$2,628

$671

$1,957

$438

$290

$590

Grantee/Partnership *

$1,467

$518

$949

$153

$285

$236

Grantee/Partnership **

$1,006

$617

$389

$88

$164

$136

$21,162

$4,994

$16,168

$1,868

$5,078

$4,783

$2,400

$1,052

$802

$185

100%

24%

76%

12%

31%

30%

15%

7%

5%

1%

Grantee/Partnership

Total

Recurring Cost Through March 31, 2017
Asthma

Falls

HTN

Tobacco

Diabetes

$902

$0

$661

$509

$404

$280

Substance
Abuse

Obesity

$185

$111

$527
$275

* We believe these actual spending figures are low based on missing QER data.
** We believe these actual spending figures are very low based on missing QER data.

Lastly, we compared the spending per target population data from the January 2017 Final
Evaluation Report with the new calculations. As expected, based on the additional information
with respect to spending on asthma interventions, the per capita costs of the interventions have
re-aligned in that asthma spending has increased while spending on the other conditions,
particularly falls, has decreased. The following table summarizes those differences and also
includes annualized figures (i.e., adjusting for the different number of quarters).
Table 19: Spending per Target Population: January 2017 and June 2017 Calculations
Grantee/Partnership
Asthma
Falls
Hypertension*
Tobacco
Population Base (U.S. Census 2010)
<18
65+
18+
35+
18+
Overall (Population weighted)
January 2017
$5.78
$51.49
$7.32
$10.33
$6.76
June 2017
$12.51
$39.01
$6.64
$9.37
$5.95
Change
+6.73
-12.48
-0.68
-0.96
-0.81
Annualized
January 2017
$3.30
$29.42
$4.18
$5.90
$3.86
June 2017
$5.00
$15.60
$2.66
$3.75
$2.38
Change
+1.70
-13.82
-1.52
-2.15
-1.48
* Two different calculations were performed for the hypertension interventions: one for 18+ and one for 35+

Diabetes
35+
$4.58
$4.73
+0.25
$2.62
$1.89
-0.73

Updated Cost Effectiveness of Falls Interventions
Based on these updated figures, the PWTF interventions continue to operate at levels suggestive
of cost-effectiveness. Further, while spending on the falls interventions were seen as being
inflated in the initial analysis, the updated extrapolation has reduced the original figure by nearly
25%. For example, in the January 2017 Final Evaluation Report, we estimated that between 5,486
and 11,020 individuals were reached by both the STEADI and community falls interventions, and
at a total cost of $6.7 million on falls interventions, the per-person rate was between $608 on
the low end and $1,221 on the high end. The updated figures noted above show a total
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community intervention reach of an additional 3,130 enrollees and an additional 20,854
individuals screened for falls risk via the STEADI interventions, of which 4,330 screened positive.
Further, based on the extrapolation calculations using the actual spending data reported in the
QERs we received from MDPH, we now estimate total falls spending to be closer to $5 million.
We therefore can now calculate a per-person figure for just the individuals reached by falls
interventions (as opposed to the overall target population) as illustrated in the following tables.
Table 20: Falls Intervention Spending: Low-End Estimates
Community Intervention Enrollments
STEADI Screening – All
Total Reach
Total Spending
Per-Person Spending

January 2017 Report:
Data Through June 30, 2016
3,295
7,725
11,020
$6.7 million
$608

June 2017 Report:
Data Through March 31, 2017
6,425
28,579
35,004
$5 million
$143

Table 21: Falls Intervention Spending: High-End Estimates
Community Intervention Enrollments
STEADI Screening – Positive Screens
Total Reach
Total Spending
Per-Person Spending

January 2017 Report:
Data Through June 30, 2016
3,295
2,191
5,486
$6.7 million
$1,221

June 2017 Report:
Data Through March 31, 2017
6,425
6,521
12,946
$5 million
$386

The updated figures around individuals reached, combined with a lower total spending figure of
$5 million, yields a per-person spending range of $143 on the low end and $386 on the high end,
which are not only much lower than the initial estimates, but are also much more in line with the
per-person costs of the other conditions. Again, however, we do believe that the lack of certain
spending data has resulted in somewhat lower figures for some individual partnerships, which
will have a ripple effect across the other extrapolated findings.
As articulated in the January 2017 Final Evaluation Report, if all 136,000 seniors (age 65+) living
in the PWTF communities had received a community-based PWTF falls intervention, a total of
between 18,600 and 37,100 falls, and between 4,525 and 9,050 fall-related injuries could have
been prevented, ranging from mild scrapes and bruises to very serious hip fractures. Preventing
4,525 such injuries (a low-end estimate) would avoid the need for medical care in about 980 cases
(22% of injurious falls) and would avoid 136 inpatient hospitalizations (3% of injurious falls).
An analysis of Community Intervention data through June 30, 2016, conducted for the Final
Evaluation Report, suggested that 3,295 enrollments occurred in community-based falls
intervention programs supported by the PWTF (approximately 2.4% of the target age population
in PWTF communities). Thus, as of July 2016, the PWTF may have produced at least the following
fall-related benefits: about 220 fall-related injuries prevented, including about 48 that would
have required medical care, seven of which would have required hospitalization. Further,
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preventing falls averts injury-related medical spending, and if we were to assume that each of
seven hospital admissions cost $20,000 ($140,000 total) and each of the 41 other episodes of
medical care not involving hospitalization costs $1,000 ($41,000 total), the total costs averted
would have been $181,000.
The updated analysis of community intervention data yielded an additional 3,130 total
enrollments in community-based falls intervention programs from July 1, 2016 through March
31, 2017. When combined with the 3,295 enrollments counted through June 30, 2016, the total
number of enrollments is 6,425, which represents 4.7% of the total population of interest noted
above (6,425/136,000). As the initial analysis utilized a figure of 2.4%, it is fair to note that the
falls interventions have nearly doubled their performance since the January 2017 report, and
thus, the total numbers of potential falls prevented would also double to 440, which would have
resulted in 96 averted case requiring medical attention of which 14 would have resulted in
hospitalizations. If we again assume that each hospital admissions costs $20,000 and each of the
other episodes of medical care not involving hospitalization costs $1,000, the total costs averted
would be $362,000.
The January 2017 Final Evaluation Report also included an analysis around the impact on patient
quality of life via the potential reduction in the fear of falling. Our updated analysis assumes total
falls spending to be around $5 million. To compare favorably to a cost-effectiveness threshold of
$50,000/QALY, the program will have had to have gained 100 QALYs, or 0.016 QALY per
enrollment in falls interventions (100/6,425). As noted in the original report, one study found
that 597 QALYs were lost per 10,000 women due to fear of falling, or 0.0597 QALYs each. If 1,675
PWTF participants in the clinical or community interventions had a fear of falling eliminated by
the intervention, this alone would translate to enough QALYs for the interventions to be
considered cost-effective (100/0.0597). One would also expect some QALY gain associated with
preventing an estimated fourteen fall-related hospitalizations, which would further improve the
value of the interventions.
Speculating further, if we were to take the 6,521 individuals who received a positive screen
during a STEADI intervention through March 2017 (2,191+4,330) and the 6,425 (3,295+3,130)
individuals who received a falls intervention in the community through the same time period, we
would have 12,946 individuals who were both reached by an intervention and who have the
potential to benefit. If we assume that $50,000 per QALY is a good value, consistent with the
hypertension-related interventions, and if we assume that the PWTF spent $5 million on falls
interventions, we would need to generate 100 QALYs among the 12,946 people reached, or a
rate of 0.0077 QALYs per benefiting participant, which is 2.82 Quality-Adjusted Life Days each, or
the equivalent of extending their life in perfect health by 2.82 days each. Given this relatively low
threshold, and based on anecdotal evidence supplied by the grantees in terms of the positive
effects these interventions have had on their target populations, the falls interventions are
generating increasingly positive results and operating at improved cost-efficiency.
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Updated Cost Effectiveness of Hypertension Interventions
In the January 2017 report, using the outputs from the Harvard CVD-PREDICT model in
conjunction with the estimated per capita cost of the hypertension interventions, we generated
the following table illustrating the associated QALYs and incremental cost effectiveness ratios
(ICER).
Table 22: Cost-Effectiveness of Hypertension Interventions Comparing Increased Screening and
Changes in Systolic Blood Pressure to Usual Care: January 2017
CEA
Base Case: Cost of Intervention = $3.86 per capita
Scenario 1: Usual Care Compared to SBP Decrease (0.515 mmHg)
Usual Care
SBP Decrease (0.515 mmHg)
Scenario 2: Usual Care Compared to SBP Decrease (0.945 mmHg)
Usual Care
SBP Decrease (0.945 mmHg)

Cost ($)

QALY

ICER ($/QALY)

19,981.20
20,027.30

15.8957
15.8978

21,952

19,981.20
20,013.80

15.8957
15.8992

9,314

Using the updated change in SBP figured derived from the supplemental analysis, in conjunction
with the updated cost estimates for the hypertension interventions, we have updated the
QALY/ICER findings accordingly as reflected in the following table. Of particular note is that,
based on these figures, the hypertension interventions are not only cost-effective, but costsaving as well. The change in ICER findings between the January 2017 report and these new
results are largely due to the decreased costs of the hypertension intervention ($3.75) as well as
the increased level of blood pressure decline.
Table 23: Cost-Effectiveness of Hypertension Interventions Comparing Increased Screening and
Changes in Systolic Blood Pressure to Usual Care: June 2017
CEA
Cost ($)
QALY
ICER ($/QALY)
Base Case: Cost of Intervention = $3.75 per capita
Scenario 1: Usual Care Compared to PWTF Hypertension Guidelines Implementation and Self-Management Program
Usual Care
19,998.00
15.8961
-SBP Decrease (2.21 mmHg)
19,987.90
15.9043
Cost saving
Scenario 1: Usual Care Compared to PWTF Hypertension Guidelines Implementation and Self-Management Program
Usual Care
19,998.00
15.8961
-SBP Decrease (3.30 mmHg)
19,948.80
15.9081
Cost saving

As noted in the January 2017 report, if we compare the PWTF interventions for hypertension to
other interventions used in public health or health systems, we see the cost-effectiveness results
are well in line with other highly effective interventions already in place and approved. The costeffectiveness ratio of the PWTF hypertension interventions were on par with beta-blockers after
myocardial infarction, mammography for breast cancer, colon cancer screening, cholesterol
management, and management for depression with antidepressant medications, and well below
other interventions approved for care by Medicare and Medicaid such as implantable
defibrillators and dialysis for those with kidney failure. With the new results using the EHR data
through March 2017, the cost-effectiveness ratios for the PWTF intervention are cost-saving on
par with influenza and pneumococcal vaccines. In other words, not only are PWTF interventions
in-line with other cost-effective interventions, but in some cases, they are more so.
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Conclusion

The goals of PWTF, as it was implemented to fulfill the mandate of the Chapter 224 legislation,
were to improve outcomes for specified conditions; reduce health disparities and move towards
greater health equity; and contribute to cost control by demonstrating cost effectiveness and
positive return on investment. The mechanism PWTF relied upon to achieve these goals – strong
and purposeful connection between clinical and community-based programs and providers with
both prevention and chronic disease management objectives – was PWTF’s organizing principle
and its overriding goal.
Outcomes: This report restricts itself to hypertension (HTN) outcomes. We observed relatively
little change in the prevalence of blood pressure (BP) measurement in PWTF communities.
MDPHnet data combined across eight of the nine PWTF communities showed slightly lower
prevalence of measurement than in combined comparison communities and in the
Commonwealth as a whole. Time-series analyses in both MDPHnet and the EHR datasets show a
slight but steady decline in measurement statewide and in PWTF communities during the
intervention period.
We found internal consistency in BP measurement within each of the PWTF sites, and across sites
with respect to the higher rates of measurement in the presence of co-morbidities. This suggests
that the variation we observed across PWTF sites in measurement of blood pressure, with some
sites consistently at 40 to 50%, some at 60 to 70%, and some above 80%, at least in part reflects
actual measurement practices. It is not unusual to find this level of variation. However, we need
to be cautious about drawing conclusions from the analysis of BP measurement using EHR data
(including in MDPHnet) because it is difficult to know who is not being measured when, and why.
Consequently, we do not regard blood pressure measurement among the key findings of this
report.
The other two measures of HTN outcomes are more meaningful and reliable. The proportion of
hypertensives whose HTN is controlled continues to rise in PWTF communities and exceeds that
of their comparison communities. Consistent with that finding, EHR data tracking individual
patients over time found clear evidence that systolic blood pressure continues to decline among
hypertensives in PWTF communities, and it declined in all racial/ethnic groups. Further analysis
is needed to determine the significance and compare these declines. Furthermore, in our sample
we find that SBP increases at appropriate increments (0.5 to 1.0 mmHG per year) in nonhypertensives, as it should.
The increase in SBP with age is largely consistent, regardless of race or preferred language or
gender (though men start out higher than women, as would be expected). All of this is to say that
we can put a good deal of confidence in our findings on blood pressure reduction, and they figure
prominently in projections of the prevention of adverse events and their costs in both dollars and
quality-adjusted years of life, as noted below.
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Outputs from the Harvard CVD-PREDICT model, utilizing the new and higher SBP reduction
figures, show an associated increase in the number of prevented CVA and IHD events. The data
also suggest that the longer people were exposed to the PWTF HTN interventions, the better
blood pressure they registered; every additional three months of data brought a reduction in
about 1 mmHg. This finding suggests the integration of practice improvement resulting in benefit
to patient management.
The consistent increase in screening for falls risk among those 65 and over (STEADI), and the
strengthening over time of the further testing and referral, enrollment, and completion of
evidence-based falls prevention programs in the community, indicates perhaps the most
important PWTF systems change in clinical practice and in clinical-community linkage. Moreover,
these changes in addressing risk of falls, impossible to measure within our brief time span and
with current EHRs, have major implications for projected cost-effectiveness and return on
investment.
Health Equity: Looking solely at HTN, PWTF communities are doing better at controlling HTN
among those hypertensives with obesity, diabetes, or depression than are their comparison
communities. This is especially the case with diabetic hypertensives, where the difference
between rates of controlled hypertension between PWTF and comparison communities are
increasing since the interventions started. This may in part be a result of diabetes programs
among PWTF partnership members such as the YMCA, which we did not study.
Analyses of the HTN measures by race/ethnicity, preferred language and insurance status
indicate modest changes that may be suggestive of a gradually increasing reach by PWTF into
minority and lower income populations. These data are less definitive than other findings, but
their consistent direction across HTN and demographic measures is encouraging.
Cost Effectiveness and ROI: We were able to gather more data on expenditures and
interventions from original and additional partnerships over the extended time period of this
report, and our projections of impact, cost effectiveness and return on investment reinforce and
enlarge the very promising results we saw in the Final Evaluation Report. For both hypertension
and falls among the elderly, implementation of the PWTF evidence-based interventions) seem to
yield excellent value for people and for systems. For example, with the updated data our CVD
PREDICT model forecasts a lifetime reduction of as many as 209 ischemic heart disease deaths
per million people, rendering the PWTF HTN interventions not only cost-effective but also costsaving.
Further, additional interviews with two PWTF partnerships, and a third interview with a
previously-participating partnership, yielded greater information with respect to spending on
asthma-related interventions. Combined with available QER spending data provided by MDPH,
we determined that the falls interventions are operating at per-person spending levels much
lower than previously reported, due in no small part to the continued reach of the interventions
themselves, particularly in terms of the STEADI clinical activities.
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Systems Change: The scope of the entire PWTF evaluation, and of this supplement, did not
include an attempt to measure systems change; and in any event, the metrics for system change
are still developing and may not be well adaptable to the short PWTF time frame. However, the
data we report on here seems to substantiate impressions we have consistently received from
our implementation and process evaluation, and from our discussions over time with the various
partnerships. A great deal was learned about how to connect clinical and community partners
and make seemingly modest yet meaningful and potentially sustainable changes in each as
partnerships moved along the road toward a unified health system. Consolidating, synthesizing,
better understanding, and disseminating the data on these strategies, for the PWTF
communities, the rest of the Commonwealth, and the nation, should be the next stage for PWTF.
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Appendix

Percent of Hypertensives by Race and Ethnicity (EHR)

Percent of Non-Hypertensives by Race and Ethnicity (EHR)
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Percent of Hypertensives by Preferred Language (EHR)

Percent of Non-Hypertensives by Preferred Language (EHR)
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Percent of Hypertensives by Insurance Status: All Fields (EHR)

Percent of Non-Hypertensives by Insurance Status: All Fields (EHR)
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Percent of Hypertensives by Insurance Status: Select Fields (EHR)

Percent of Non-Hypertensives by Insurance Status: Select Fields (EHR)
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Change in Systolic Blood Pressure (SBP) by Race and Ethnicity (Women) (EHR)

Change in Systolic Blood Pressure (SBP) by Race and Ethnicity (Men) (EHR)
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Change in Systolic Blood Pressure (SBP) by Preferred Language (Women) (EHR)

Change in Systolic Blood Pressure (SBP) by Preferred Language (Men) (EHR)
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Change in Systolic Blood Pressure (SBP) by Insurance Status (Women) (EHR)

Change in Systolic Blood Pressure (SBP) by Insurance Status (Men) (EHR)
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Prevalence of Blood Pressure Measurement in Massachusetts, PWTF Intervention
Communities, and Comparison Communities Among Patients With Treated Depression

Prevalence of Blood Pressure Measurement in Massachusetts, PWTF Intervention
Communities, and Comparison Communities Among Patients Without Treated Depression
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Prevalence of Blood Pressure Measurement in Massachusetts, PWTF Intervention
Communities, and Comparison Communities Among Patients With Type 2 Diabetes

Prevalence of Blood Pressure Measurement in Massachusetts, PWTF Intervention
Communities, and Comparison Communities Among Patients Without Type 2 Diabetes
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Prevalence of Blood Pressure Measurement in Massachusetts, PWTF Intervention
Communities, and Comparison Communities Among Patients With BMI > 30

Prevalence of Blood Pressure Measurement in Massachusetts, PWTF Intervention
Communities, and Comparison Communities Among Patients BMI < 30
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Prevalence of Blood Pressure Measurement in Massachusetts, PWTF Intervention
Communities, and Comparison Communities Among Smoking Patients

Prevalence of Blood Pressure Measurement in Massachusetts, PWTF Intervention
Communities, and Comparison Communities Among Non-Smoking Patients
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Prevalence of Controlled Hypertension in Massachusetts, PWTF Intervention Communities,
and Comparison Communities Among Patients With Treated Depression

Prevalence of Controlled Hypertension in Massachusetts, PWTF Intervention Communities,
and Comparison Communities Among Patients Without Treated Depression

58 | P a g e

Prevalence of Controlled Hypertension in Massachusetts, PWTF Intervention Communities,
and Comparison Communities Among Patients With Type 2 Diabetes

Prevalence of Controlled Hypertension in Massachusetts, PWTF Intervention Communities,
and Comparison Communities Among Patients Without Type 2 Diabetes
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Prevalence of Controlled Hypertension in Massachusetts, PWTF Intervention Communities,
and Comparison Communities Among Patients With BMI > 30

Prevalence of Controlled Hypertension in Massachusetts, PWTF Intervention Communities,
and Comparison Communities Among Patients With BMI < 30
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Prevalence of Controlled Hypertension in Massachusetts, PWTF Intervention Communities,
and Comparison Communities Among Smoking Patients

Prevalence of Controlled Hypertension in Massachusetts, PWTF Intervention Communities,
and Comparison Communities Among Non-Smoking Patients
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Summary: Measured Blood Pressure and Controlled Hypertension Among Patients With and
Without Treated Depression

Summary: Measured Blood Pressure and Controlled Hypertension Among Patients With and
Without Type 2 Diabetes
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Summary: Measured Blood Pressure and Controlled Hypertension Among Patients With BMI
> 30 and BMI < 30

Summary: Measured Blood Pressure and Controlled Hypertension Among Smoking and NonSmoking Patients
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