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Family Physicians’ Quality Interventions and
Performance Improvement for Hypertension
through Maintenance of Certification
Lars E. Peterson, Brenna Blackburn, James C. Puffer, Robert L. Phillips Jr.

Purpose
Maintenance of Certification (MOC) was
adopted by all American Board of Medical Spe-
cialties (ABMS) member boards over a decade
ago with the goal of improving health and
the quality of healthcare. The American Board
of Family Medicine (ABFM) was one of the
first certifying boards to implement MOC, and
ABFM diplomates must assess the quality of
care they provide, report it, plan and execute
an intervention, and then remeasure and re-
port their outcomes to meet Part 4 (assessment
of performance in practice) requirements for
MOC for Family Physicians (MC-FP). Because
many practicing physicians may not be famil-
iar with quality improvement (QI), the ABFM
developed its Part 4 modules to include a tu-
torial with a robust array of resources to guide
the physician through the QI process. Through
MC-FP, family physicians complete a Part 4 ac-
tivity at least once every 3 years to reinforce their
knowledge and routine practice of QI. Since
the introduction of the ABFM’s web-based Part
4 modules—the Performance in Practice Mod-
ules (PPMs)—in 2005, family physicians have
completed over 53,000 ABFM-produced Part 4
modules, of which hypertension is the second
most frequently completed. Our specific aims
were (1) to understand whether MC-FP tools
can be used by family physicians to improve
the quality of care they provide and (2) to in-
vestigate associations between how QI projects
are structured and whether they are associated
with changes in quality. The objectives of our
study were (1) to determine if QI projects car-
ried out as part of the ABFM hypertension PPM
improved the quality of care and (2) to deter-
mine associations between physician and QI
project characteristics and any demonstrated
improvement.

Review of the Literature
Hypertension is a major source of morbid-
ity (Cushman, 2003; Ong, Cheung, Man, Lau,
& Lam, 2007) and a commonly encountered
problem in ambulatory care with 67 million
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Americans currently afflicted (Centers for Dis-
ease Control & Prevention, 2011). The direct
costs of treating hypertension were estimated
at 69.9 billion dollars in 2010 and are pro-
jected to nearly double by 2020 (Heidenreich
et al., 2011). Despite well-known treatment
guidelines (Chobanian et al., 2003), the qual-
ity of care for hypertension (Asch et al., 2005;
McGlynn et al., 2003) and the percentage of
patients with controlled blood pressure (Egan,
Zhao, Axon, Brzezinski, & Ferdinand, 2011) re-
main surprisingly low. Physicians and health-
care organizations are under increasing pres-
sure to measure and report on the quality
of care they provide, including hypertension
and related comorbidities and health behaviors
that contribute to cardiovascular disease. Per-
formance on these measures and the demon-
stration of QI are increasingly being used to
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adjust payments (Mayes, 2011; Rosenthal, Fer-
nandopulle, Song, & Landon, 2004) and to
steer patients to providers who demonstrate
high-quality care (Chernew, Mechanic, Lan-
don, & Safran, 2011; Draper, Liebhaber, &
Ginsburg, 2007).

Study Design and Methods
Quality Measures
To complete their Part 4 requirement, diplo-
mates gather quality measures from at least
10 patients with hypertension. The ABFM hy-
pertension PPM uses National Quality Fo-
rum endorsed measures, including: (1) systolic
and diastolic blood pressure measurement, (2)
lipids measurement, including both low-density
lipoprotein (LDL) and high-density lipopro-
tein (HDL) levels, (3) low sodium dietary coun-
seling, (4) exercise counseling, (5) smoking
cessation counseling, and (6) discussion of an
overall plan of care. Additionally, patients com-
plete a questionnaire that included the follow-
ing items: (1) when you see your doctor, is your
blood pressure checked; (2) do you know your
goal blood pressure; (3) have you had your
cholesterol checked in the last 5 years; (4) has
your doctor talked to you about an exercise
plan; (5) has your doctor talked to you about
a low salt diet; (6) for smokers, whether your
doctor asked about quitting; and (7) has your
doctor talked to you about a complete plan to
keep you healthy.

To assess compliance with guideline recom-
mendations in place during the time period
studied, we operationalized physician gathered
continuous quality variables into dichotomous
variables. We combined blood pressure con-
trol intervention choices (diastolic or systolic)
into one variable. Blood pressure control was
present if systolic <140 mm Hg and diastolic
<90 mm Hg (Chobanian et al., 2003). An LDL
value of <130 mg/dl indicated control; without
data on patient comorbidities, we could not se-
lect patient-specific LDL control values; such as
<100, <160, or <70 mg/dl (National Choles-
terol Education Program Expert Panel on De-
tection, & Treatment of High Blood Choles-
terol in Adults, 2002). Using <130 mg/dl was
the conservative choice as <160 mg/dl would
misclassify patients with additional cardiovascu-
lar risk factors as being in control and <100
or <70 mg/dl would also misclassify those with
few or intermediate risk factors as being uncon-

trolled (National Cholesterol Education Pro-
gram Expert Panel on Detection, & Treatment
of High Blood Cholesterol in Adults, 2002). For
the three counseling measures, physicians re-
ported on the presence or absence of record-
ings of these on the chart.

Completion of PPM
The PPM is completed online and has a sepa-
rate log in from the physician’s secure portfo-
lio, which enables other clinical staff to enter
quality data into the PPM without having access
to confidential physician information. To pro-
tect against legal discoverability of quality data,
limited physician demographic information is
contained in the ABFM PPM database. Data
not available include scope of practice informa-
tion, examination performance, and other MC-
FP activities completed. Once the PPM is com-
plete, the link between the physician and PPM
data is broken. This necessary step makes it dif-
ficult to study relationships between outcomes
and physician and practice characteristics as po-
tentially available data cannot be linked to PPM
data.

The PPM structure is based on a Plan-Do-
Study-Act (PDSA) cycle. First, the physician, or
assigned clinical staff, gathers data on 10 pa-
tients with hypertension from the chart and the
corresponding patient survey data, and enters
them on templates in the web-based PPM. Sec-
ond, the physician is provided a “quality dash-
board” that shows his/her performance on all
six chart-derived quality measures compared to
the performance of other physicians who previ-
ously completed the hypertension PPM. Third,
physicians select quality measures for improve-
ment, choosing at least one of the six measures.
Fourth, the physician creates a QI plan that
includes at least one intervention in at least
two of the six Chronic Care Model domains
(Wagner, Austin, & Von Korff, 1996). The “QI
Wizard” within the PPM provides many options
for interventions with examples and links to re-
sources. An example of an intervention is cre-
ating a disease registry of all the patients with
hypertension within the practice. The registry
could then be used to keep track of whether rec-
ommended services have been provided (e.g.,
cholesterol monitoring) and what recent blood
pressure measurements have been. After the
physician implements their chosen interven-
tions, collection of chart and survey data from
the next 10 patients they see with a diagnosis of
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hypertension is repeated. After completion of
data entry for this set of patients, the physician
is provided with pre- and postintervention com-
parisons as well as comparisons to the mean
quality scores for all physicians who have previ-
ously completed the PPM.

Physician Demographic Variables
As stated previously, to ensure confidentiality of
the quality data, at completion of the module,
the link between the physician and the PPM is
broken; however, a restricted set of physician
demographic variables are retained with PPM
data. The retained physician variables are age
in years, gender, zip code, date of residency
graduation, years in practice, and number of
recertifications.

Analytic Strategy
We analyzed data from all hypertension PPMs
completed from July 2006 to 2013. Exclusion
criteria included physicians with incomplete
quality data and those residing outside the
United States. Urban, large rural, small ru-
ral, and isolated locations were determined by
linking the physician’s zip code to the Rural-
Urban Commuting Area Codes (RUCA) ver-
sion 2.0 (WWAMI Rural Health Research Cen-
ter, 2013).

Descriptive statistics characterized physician
demographics and calculated the mean or pro-
portion of quality measures, counts of quality
measures, Chronic Care Model category, and
interventions chosen. Statistical tests for differ-
ences between pre- and postinterventions were
performed using either t tests or chi-square
tests.

To test for associations between characteris-
tics of QI projects and improvement in qual-
ity measures, we performed separate multiple
regression analyses for blood pressure control,
LDL control, whether smoking cessation coun-
seling, low sodium diet counseling, or exer-
cise counseling were individually provided. For
each of these measures, the percentage of pa-
tients meeting a quality goal was calculated
for both pre- and postintervention, physician-
reported quality measures and the change in
percentage (between 0 and 1) was used as the
outcome in linear regression models. Regres-
sion models included all available physician
characteristics and days to PPM completion.
The variable days to PPM completion was cate-

gorized into 7–14 days, 15–30 days, 31–60 days,
61–90 days, and 90+ days to investigate associa-
tions between time to complete the PPM and
outcomes. Physicians cannot enter postinter-
vention data earlier than 7 days after the inter-
vention is started. All six Chronic Care Model
domains were included in the models, with self-
management support as the reference. To de-
termine if choosing the measure was associated
with improvement, we included a variable for
each quality measure, indicating if that measure
was chosen for improvement. Specific interven-
tions were included if they were chosen in at
least 5% of the PPMs for that specific quality
measure. To account for differences in base-
line performance, we included in each regres-
sion, the mean value of the regressed, prein-
tervention quality measure. We also included
dummy variables, indicating the number of out-
comes selected for improvement and the num-
ber of interventions chosen. All analyses were
conducted in SAS Version 9.2 (Cary, NC).

Institutional Review Board Approval
The American Academy of Family Physicians In-
stitutional Review Board determined that this
study did not constitute human subjects re-
search, and did not require review, based on
the use of previously deidentified data.

Results
We identified 8,028 completed hypertension
PPMs, reflecting quality measures for between
80,000 and 160,000 patients. After excluding
modules completed by physicians not residing
in the United States (n = 93), those with missing
demographic information (n = 1), those with
zip codes that could not be linked to a RUCA
code (n = 47), and those with incomplete qual-
ity data (n = 568), our final sample was 7,319
PPMs (Table 1). The mean age of physicians
completing the modules was 47.9 years, 59.8%
were male, mean time in practice was 14.2 years,
and 78.9% were located in urban areas. The
mean time to complete the module was 134.9
days; 9.2% completed the PPM in 7–14 days,
55.3% in 90 or more days with the range among
the top 1% being 780–2770 days.

In slightly over half of the PPMs (52.4%),
physicians selected lipid control for improve-
ment, followed by counseling for exercise
(39.1%) and diet (17.4%). Systolic and diastolic
blood pressures were chosen for improvement
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Table 1. Demographics of Physicians Completing the American Board of
Family Medicine Hypertension Performance in Practice Modules,
June 2006 to 2013

Variable (n = 7,319, Completed Modules) Percentage or Mean (SD)

Age in years 47.9 (9.2)
Gender (% male) 59.8
Years in practice 14.2 (9.1)
Number of recertifications 1.4 (1.4)
Days to complete Performance in Practice Modules (PPM)

7–14 9.2
15–30 11.7
31–60 14.3
61–90 9.5
91+ 55.3

Urbana 78.9
Large rural 10.6
Small rural 6.9
Isolated 3.6

aGeographic location adapted from the Rural-Urban Commuting Area Codes version 2.0.

Table 2. Hypertension Quality Measures Selected by Physicians for
Improvement When Completing the American Board of Family
Medicine Hypertension Performance in Practice Modules, June 2006
to 2013

n = 7,319, Completed Modules Percentage

Lipids 52.4
Exercise counseling 39.1
Blood pressure (either SBP or DBP) 19.6

Systolic blood pressure (SBP) 17.5
Diastolic blood pressure (DBP) 8.4

Low sodium diet counseling 17.4
Smoking cessation 7.8

Note. Physicians may choose more than one indicator for improvement.

by 17.5% and 8.4%, respectively, and 19.6%
of physicians chose to improve at least one of
the blood pressure measurements (Table 2).
In a majority of PPMs, physicians selected self-
management support as their Chronic Care
Model category for intervention (Table 3). In-
terventions chosen in over 30% of PPMs were
patient education (57.4%), standing orders
(39.0%), and flow sheets (33.0%).

With the exception of mean LDL and HDL
cholesterol values, all chart-derived hyperten-
sion quality measures demonstrated statistically
significant improvement after completion of
the PPM (Table 4). Mean systolic and dias-
tolic blood pressures decreased from 2.3 to 1.2
mm Hg, respectively, and the percentage of

patients with their blood pressure in control in-
creased from 87.4% to 92.6%. Although no sig-
nificant differences were seen with mean LDL
and HDL cholesterol levels pre- and postinter-
vention, the percentage of patients with an LDL
<130 mg/dl increased from 75.9% to 77.9%
(p < .05). Rates of physician-reported counsel-
ing for low sodium diet, exercise, and smoking
cessation were all above 90% postintervention.
Changes in the responses to the questions in
the patient questionnaire corroborated chart-
derived outcomes data for each of the quality
indicators in both magnitude and in reported
improvement (Table 5). For example, patient-
reported exercise counseling increased from
78.1% to 89.5% and low salt diet counseling
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Table 3. Chronic Care Model Category of Intervention and Practice Changes
Implemented during Hypertension Performance in Practice Modules
of the American Board of Family Medicine, June 2006 to 2013

n = 7,319, completed modules Percentage

Overall Chronic Care Model Categories
Self-management support 82.5
Delivery system design 39.8
Decision support 33.7
Health system 19.3
Community resources and policies 17.9
Clinical information systems 12.4
Interventions
Patient education 57.4
Standing order 39.0
Flow sheets 33.0
Patient care card 23.0
Exercise prescription 20.8
Diet prescription 18.0
Referral to services 14.1
Patient and physician communication aids 13.5
Reminder systems (low and high tech) 11.0
Physician/staff education 8.4
Registry 3.6
Group visits 3.6
Plan of care cards 3.2
Medication/treatment assistance 2.9
Staff in-service training on blood pressure checks 2.6
Referral to counseling/services 2.5
Counseling tools 2.1
Community services and organizations 1.6
Community action resources 1.1
Support groups 0.9

from 71.9% to 87.1%. Small increases were seen
for quality measures that were already at high
levels prior to the intervention with the percent-
age of patients who reported receiving smoking
cessation counseling increasing from 92.5% to
96.1% and having their cholesterol checked in
the last 5 years from 94.4% to 96.9%.

In regression analyses, we found no variable
was consistently associated with improvement
across quality measures, despite all measures
improving (Table 6). Large rural and isolated
RUCA status were both associated with small
magnitude improvements in LDL control and
exercise counseling. Shorter PPM completion
time was associated with increased improve-
ment with 7–14 days being significant and 15–
30 days being significant in three of five re-
gressions compared to >90 days completion
time. For example, PPMs completed in 7–14
days were associated with a 3.3% increase in
low sodium diet counseling, those completed

in 15–30 days with a 2.9% increase, and those
completed in 31–60 days with a 1.8% increase
compared to PPMs completed in greater than
90 days.

Discussion
Family physicians who chose hypertension as
the focus of their QI activity to meet MC-
FP requirements had significant and meaning-
ful improvements in blood pressure control
and related quality measures. Patient ques-
tionnaire responses supported improvements
reported in chart-derived quality measures
in both hypertension-related counseling and
changes in physician/clinic behaviors. Reports
from other studies suggest that blood pres-
sure for upwards of half of patients with hy-
pertension is not adequately controlled (Egan
& Laken, 2011). This contrasts starkly with our
finding that 87.4% of patients in our study had
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Table 4. Pre- and Postintervention Chart-Derived Quality Measures from
American Board of Family Medicine Hypertension Performance in
Practice Modules, June 2006 to 2013

Percentage or mean (SD)

Variable (n = 7,319, Completed Modules) Pre Post

Systolic blood pressure (SBP) in mm Hg, 132.8 (7.8) 130.5 (6.9)∗

Diastolic blood pressure (DBP) in mm Hg, 79.0 (5.4) 77.8 (4.7)∗

Blood pressure controlled 87.4 92.6∗

SBP <140 mm Hg and DBP <90 mm Hg
Low-density lipoprotein (LDL) in mg/dl 108.3 (16.1) 108.0 (15.6)
High-density lipoprotein (HDL) in mg/dl 49.1 (7.0) 49.2 (6.9)
LDL <130 mg/dl 75.9 77.9∗

Low sodium diet counseling 75.1 92.7∗

Exercise counseling 82.4 94.4∗

∗p-value for t test or chi-square <.05.

Table 5. Patient Reported Pre- and Postintervention Quality Measures from
American Board of Family Medicine Hypertension Performance in
Practice Modules, June 2006 to 2013

(Percent answering yes)

Variable (n = 7,319, Completed
Modules)

Pre Post

When you see your doctor, is your
blood pressure checked?

99.7 99.8∗

Do you know your goal blood
pressure (the blood pressure you
should have for good health)?

82.5 90.9∗

Have you had your cholesterol
checked in the last 5 years?

94.4 96.9∗

Has your doctor talked to you about
an exercise plan?

78.1 89.5∗

Has your doctor talked to you about
a low salt diet?

71.9 87.1∗

For smokers: has your doctor talked
to you about quitting?

92.5 96.1∗

Has your doctor talked to you about
a complete plan to keep you
healthy?

72.9 85.1∗

∗p-value chi-square <.05.

adequate blood pressure control at baseline;
however, our findings are within range for the
baseline control reported in a recent trial to im-
prove hypertension care (Petersen et al., 2013).
We were also surprised to find that QI projects
of the shortest duration had significantly bet-
ter outcomes. This finding may suggest that a
conscious effort to institute rapid cycle change
may be associated with better improvement. It
may also be an indication that QI is difficult to

sustain if not integrated into the culture and sys-
tems of care. This finding reinforces the need
for MOC activities to be a continuous and re-
curring effort.

The mean reductions of systolic blood pres-
sure (SBP) by 2.3 mm Hg and diastolic blood
pressure (DBP) by 1.2 mm Hg across all PPMs
seem small but are in line with those found
in a meta-analysis of hypertension QI inter-
ventions: SBP 4.2 mm Hg (95% CI, 1.8–6.6)
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and DBP 1.9 mm Hg (95% CI, 0.7–3.1; Walsh
et al., 2006). Small reductions in mean blood
pressure across populations may have large im-
pacts on morbidity and mortality. For instance,
one study estimated that lowering DBP by even
2 mm Hg may lower the risk of coronary heart
disease by 6% and that of stroke or transient is-
chemic attacks by 15% (Cook, Cohen, Hebert,
Taylor, & Hennekens, 1995). Reducing SBP by
2 mm Hg was found to be associated with 7%
lower mortality from vascular causes and with
10% lower mortality from stroke (Lewington
et al., 2002).

Despite improvement in all quality measures,
regression analyses did not find any consistent
associations between QI and physician and QI
project characteristics. A systematic review of QI
efforts to improve blood pressure control found
that team changes, such as including nurses or
pharmacists in guiding care, were associated
with improvement, but similar to our study,
no consistent relationships were seen (Walsh
et al., 2006). This same study reported that al-
most half of the trials included patient educa-
tion or self-management interventions (Walsh
et al., 2006). In our study, patient education was
the most commonly selected intervention, re-
gardless of the specific quality measure selected
for improvement, indicating that the physicians
were relying on commonly employed interven-
tions. However, our regression results did not
find an association between patient education
and improvement in quality outcomes.

Adherence to process of care, quality mea-
sures for hypertension has been found to
have mixed associations with lowering blood
pressure (Wong, Smalarz, Wu, Boulanger, &
Wogen, 2011), which supports our findings of
no consistent associations between the struc-
ture of QI interventions and outcomes. Fur-
ther research into what specific components of
QI interventions are more effective is needed.
However, an alternate interpretation of our
findings is that simply participating in the QI
process may be associated with improvement,
regardless of the specific components or inter-
ventions used.

With increasing emphasis on quality by both
payers and patients, physicians will need to
learn and embrace QI strategies, and eventu-
ally demonstrate improvement. Engagement in
MC-FP is one way in which family physicians
can demonstrate participation in QI and subse-
quent improvement in the quality of care they
deliver. Assuring delivery of quality care and

commitment to improvement are both impor-
tant responsibilities of a self-regulated profes-
sion, which dates back as far as 1803 (Lesser
et al., 2010; Percival, 1803). Participation in
MC-FP by family physicians and MOC programs
designed by other ABMS boards for their physi-
cians, not only offers regular reporting oppor-
tunities as part of this professional responsibil-
ity, but also offers tools, benchmarking, and
periodicity that support QI that will hopefully
make it both a societal and cultural norm in
healthcare. As the number of entities monitor-
ing physician outcomes grows, aligning these
with MOC can reduce reporting burden and
strengthen the incentives to make QI a routine
part of care (Conway & Cassel, 2012). Value-
based purchasing, Medicare Patient Quality Re-
porting System requirements, and other qual-
ity certifying options could work with certifying
boards to better develop alignment and poten-
tially reach agreement to accept each other’s
activities reciprocally.

Limitations
Certain limitations may affect our findings.
First, we used physician reported data and
physician administered patient surveys to as-
sess quality of care that raises the possibility
of bias. In testing their own Part 4 QI activ-
ity, the American Board of Internal Medicine
(ABIM) demonstrated that physicians can re-
liably and accurately abstract and report data
from their medical records (Holmboe et al.,
2006). We found much higher rates of blood
pressure control than what is reported in the lit-
erature (Egan et al., 2011), which may suggest
that physicians “cherry picked” the patients they
reported. However, ABIM found no evidence of
such behavior by physicians (Duffy et al., 2008).
Second, due to concerns over legal discoverabil-
ity of quality measures, we were unable to link
PPM data to any other physician-specific data,
such as additional physician and practice demo-
graphics or other MC-FP activities completed.
Finally, we used data collected from 10 patients
pre- and postintervention to assess quality of
care; this limited number of patients may not
accurately capture the true quality of care de-
livered by the physician.

Directions for Future Research
Future work will need to use larger patient sam-
ples, perhaps whole-panel measures, to further
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test for associations between MC-FP participa-
tion and quality of care. Achieving this fuller ca-
pacity to assess and reward quality will require
IT-supported solutions and legal protections
for certifying boards that hold and analyze iden-
tified quality measures. Additionally, longer
study periods covering multiple QI cycles are
needed to study sustained practice change.

Implications for Practice
Our study of over 7,000 hypertension QI
projects done by family physicians, as a part of
MC-FP, found success in improving the quality
of care and adds to the evidence base for inte-
gration of QI into practice. MC-FP is one way
for family physicians to build QI skills in order
to continuously monitor quality and further im-
prove the care they provide. Payers and federal
agencies should become fully engaged partners
with certifying boards in aligning QI efforts to
better support physicians and reduce report-
ing burden. Leveraging MC-FP to improve the
quality of care family physicians provide to pa-
tients with hypertension may be one pathway
to reduce the considerable burden and costs of
treating hypertension.
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