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ABSTRACT
Hypertension is an important modifiable risk factor for
cardiovascular disease in patients with diabetes. Despite
established guidelines, the percentage of patients meeting
the target blood pressure (BP) of <140/90 mm Hg in clinic
remains suboptimal. In this project, we sought to improve
BP measurement in an outpatient diabetes clinic.
Two interventions were performed: (1) Changes were
made to the timing of BP measurement during patient
intake and (2) An electronic medical record (EMR) alert
reminded staff to repeat BP if the initial reading was above
target. Baseline data were collected on 4764 patients, with
72.5% meeting their BP target. After implementation of
changes to the timing of BP measurement during patient
intake, 73.3% of patients met the target (no significant
change). However, after implementation of the EMR
alert, there was a statistically significant improvement in
patients meeting the target BP at 76.8% (p<0.01). This
reduction was driven by the high percentage of patients
with an initially elevated BP measurement that came
down into goal range on repeat measurement. Those who
remained above target despite multiple readings could be
referred to a new pharmacist-led hypertension clinic to
ensure adequate follow-up and medication adjustment.
It is important to ensure that in clinic BP measurements
are taken correctly and adhere to best practices. Use
of a single in-clinic BP measurement may result in
overtreatment of hypertension. While timing of BP
measurement during patient intake was not important,
repeating high BP measurements did improve the number
of patients in an outpatient diabetes clinic meeting their
BP target.

PROBLEM
Blood pressure (BP) is an important modifiable risk factor for serious cardiac morbidity
and mortality. The 2017 Healthcare Effectiveness Data and Information Set (HEDIS)
quality measure from the National Committee
for Quality Assurance defines a BP target of
<140/90 in patients 18–85 with diabetes and
a diagnosis of hypertension.1 The percentage
of patients meeting their target nationally remains suboptimal with rates in 2017
ranging from 54.5% to 72.0% for commercial Preferred Provider Organization (PPO)

insurance and Medicare Health Maintenance
Organization (HMO), respectively.1
The Michigan Medicine Metabolism,
Endocrinology and Diabetes (MEND) clinic
is a large university affiliated endocrinology
clinic which includes approximately 30 board
certified endocrinologists as well as eight
endocrine fellows. An initial data review
using BP measurements performed by our
clinic during calendar year 2016 found that
only 72.6% of patient with diabetes had a BP
<140/90 mm Hg at their most recent visit.
During the planning phase for this project
existing workflows for BP measurement and
management were reviewed. We identified
three specific, actionable areas for improvement with the current processes:
►► Problem #1: BP measurements were being
performed in intake bays on arrival. This
has led some patients to report that their
readings were erroneously high due to the
stress of getting to the appointment, exertion walking in from the parking lot to the
clinic, and the anxiety of having a finger
stick haemoglobin A1c (HbA1C). These
measurements were not in accordance
with existing guidelines which recommend a period of rest prior to taking BP
measurement.
►► Problem #2: Single in clinic BP measurements were being taken rather
multiple measurements. While BPs could
be repeated at the discretion of the
performing medical assistant (MA) or the
physician, this was only happening in a
small minority of cases. Previous studies
have called into question the reproducibility of in clinic BP measurement,2 and
current guidelines recommend that when
in clinic measurements are used multiple
measurements are taken to ensure accuracy.3 4
►► Problem #3: For patients with a high BP
measurement in clinic, follow-
up was
often inadequate. Diabetes follow-
up
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visits are typically scheduled for 3-
month intervals
so if treatment intensification was recommended by
the physician, patients were not being seen back in a
timely manner to confirm that the medication adjustments were adequate.
This project aimed to increase the percentage of patients
with type 1 or type 2 diabetes who have a BP of <140/90
mm Hg at their most recent MEND clinic visit to 75%.
This goal was selected based on the HEDIS 90th percentile and also aligns with our own institutional ambulatory
care benchmarks. The project included all patients seen
in the Michigan Medicine adult endocrinology clinic
during the specified time interval. The intervention was
limited to the primary clinical site and satellite clinic locations were excluded. While all patients seen in the clinic
were impacted by the changes to clinic workflow, only
patients age 18–85 with a diagnosis of type 1 or type 2
diabetes were used for the final data analysis and primary
outcome measure.
BACKGROUND
Hypertension is an important risk factor for stroke,
myocardial infarction, heart failure, vascular disease and
is one of the leading causes of cardiovascular mortality.3
Hypertension is common among patients with diabetes
and it is recommended by the American Diabetes Association that BP be checked at every routine clinical visit.5
While the ideal BP target for patients with diabetes has
been debated in recent years, it is clear that a target of
at least <140/90 for patients with diabetes is beneficial in
terms of prevention of cardiovascular events and microvascular complications.5 6
In order to accurately identify patients with elevated BP,
correct measurement technique must be used. Guidelines
from the American College of Cardiology (ACC) and the
American Heart Association (AHA) recommend that
patients sit calmly for at least 5 min and avoid caffeine,
exercise and smoking for at least 30 min prior to measurement. The BP device must be calibrated and appropriate
cuff size should be used. Repeat measurements should
be separated by 1–2 min. The average of at least two
measurements performed on two or more separate days
is used to diagnose hypertension.3 Although a seemingly
straightforward procedure, in the busy outpatient clinic
strict adherence to these guidelines can be challenging
to achieve. Discrepancies between recommended technique and usual care can have a significant impact on BP
measurements and may result in patients being inappropriately classified as above goal.7
Barriers to adequate BP measurement in the outpatient setting include improper patient preparation,
lack of appropriate training and knowledge by the staff
performing these measurements, accuracy of selected BP
measurement device (cuff size, automated vs manual), and
workflow constraints such as perceived lack of time due
to multitasking and need for multiple measurements.8–11
Clinic measurements may be significantly different from
2

home BP readings or ambulatory BP monitoring (with
home measurements typically lower than office measurements) making appropriate diagnosis and management
of hypertension more challenging.10 12–14 Self-monitoring
BP at home has some advantages compared with
measuring BP in clinic including ability to get multiple
measurements, vary the frequency of measurements and
detect white coat/masked hypertension.14 15 However, it
still requires appropriate equipment, technique, and a
willingness from the patient to perform and document
measurements. Despite concerns about the accuracy and
limitations of in-clinic BP measurements, there are very
few studies that address quality improvement strategies to
effectively improve in-clinic BP measurements in the real-
world setting.

MEASUREMENT
There were 4764 unique patients with type 1 or type 2
diabetes seen in the Michigan Medicine endocrinology
clinic during the baseline period, which was defined as
year period prior to the implementation of the
the 1-
intervention in Plan-Do-Study-Act (PDSA) cycle #1. See
table 1 for baseline characteristics for this population.
BP measurements in clinic are performed by MAs
who receive training on appropriate measurement
technique. All BP readings were performed using a
Device for Indirect Non-
invasive Mean Arterial Pressure (DINAMAP). All BP cuffs are monitored and
maintained for calibration by a centralised, biomedical
engineering department. MAs used Epic EMR software
to enter BP readings into the medical record after the
initial and repeat measurement, if applicable. Results
of all BP readings were extracted from the EMR via the
Epic Clarity database in addition to the University of
Michigan’s internal datamart. All extractions via queries
were validated by the University of Michigan’s Quality
Analytics group. BP readings were associated using
unique visit encounter identification numbers. These
encounters were then queried to pertinent patient level
characteristics and provider information of the population. All data sources were merged into datasets using
structured query language.
Please see table 2 for baseline measurements. If a
patient was seen in clinic more than once during the
selected time period only data from the most recent visit
was used. During the baseline period, 70.6% of patients
had a BP of <140/90 mm Hg on initial check in clinic.
Of those patients with an elevated initial reading, 13.1%
were rechecked by either the MA or the physician. When
a patient had multiple readings taken at a single visit,
our institution quality metric for BP captures the most
recent BP reading. We, therefore, found that 72.5% of
patients had their most recent BP at goal (ie, they only
had one measurement taken and it was at goal or if they
had multiple measurements the more recent measurement was at goal).
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Table 1 Baseline demographics (n=4764)
 
Age

Mean
53.9

±SD
15.8

Sex

n

Per cent

 Female

2431

51.0

 Male

2333

49.0

Race

n

Per cent

 White

3818

80.1

 African American

618

13.0

 Asian

155

3.2

 Other

122

2.6

 Declined/unknown
 

51

1.1

Mean

±SD

BMI

32.4

8.1

Diabetes classification

n

Per cent

 Type 2

1671

64.9

 Type 1

3093

35.1

HbA1c (n=4157)

n

Per cent

 ≤7.0%

1194

28.7

 7.1%–8.0%

1236

29.7

 8.1%–9.0%

838

20.2

889

21.4

 >9%
Visit type

n

 Return patient visit

4433

93.1

331

6.9

 New patient visit

Per cent

Diagnosis of hypertension

n

Percent

 Yes

2660

55.8

 No

2104

44.2

Hypertension medications
n
(limited to those with diagnosis of
hypertension n=2660)
 No medication
 One antihypertensive
 Two or more antihypertensives

Per cent

201

7.6

922
1537

34.7
57.8

BMI, body mass index; HbA1C, haemoglobin A1c.

DESIGN
A quality improvement project team consisting of three
physicians, the MEND Clinic Manager, and a Project
Manager from the Department of Internal Medicine
Quality & Innovation Programme was formed to address
BP measurement protocols. Additional stakeholders that
were involved in the design and implementation of the
PDSA cycles included pharmacy, MAs and nursing. The
University of Michigan’s Quality Analytics group provided
statistical support so that results could be analysed after
each intervention cycle. The quality improvement project
team met regularly during the course of the project.
Updates were provided to physician faculty during division faculty meetings to alert them to changes in workflow
Iyengar JJ, et al. BMJ Open Quality 2021;10:e000917. doi:10.1136/bmjoq-2020-000917

and elicit feedback after each PDSA cycle. The QI project
manager and clinic leadership educated MAs on new
BP measurement protocols and during implementation
provided weekly feedback on adherence to workflow. An
assessment was done on current clinic volume and additional DINAMAP vital signs monitors had to be purchased
in order to accommodate changes in workflow without
delaying the rooming process.
STRATEGY
Interventions were performed across two PDSA cycles.
PDSA cycle #1
A new BP measurement workflow was implemented to
better align clinic BP measurements with ACC/AHA
recommended technique. Previously, BP was taken in the
intake bays at the start of the rooming process at the same
time as the HbA1C measurement. With the new workflow
BP was moved to the end of the rooming process and
patients would be seated/resting for 5 min prior to measurement being taken. We predicted that the new workflow would result in more patients meeting the BP target
on initial measurement.
PDSA cycle #2
A new EMR best practice alert (BPA) was implemented
in clinic to encourage repeat BP measurement when the
initial reading was above target. When an MA entered a BP
reading into the EMR encounter that was above the target
of 140/90 mm Hg the alert prompted the MA to recheck
the BP again prior to the end of the encounter with at
least 5 min between the two measurements. Our baseline data collection had demonstrated that a significant
percentage of patients with elevated initial BP measurements had lower readings on subsequent measurements.
We, therefore, predicted that an intervention increasing
the recheck rate would result in a greater percentage of
patients meeting their BP target.
RESULTS
Data were collected on 3244 patients seen in the 5-month
period after PDSA cycle #1 After implementation of the
new BP check workflow, 72.1% of patients had a BP of
<140/90 mm Hg on initial check in clinic, which was not
statistically significant. Mean systolic and diastolic BP was
essentially identical before and after the intervention at
132/68 vs 131/68 mm Hg. When analysis was limited to
only patients with a diagnosis of hypertension (as determined by EMR problem list), we found that fewer patients
were at goal, but there was still no significant difference
between the two time points (59.8% vs 62.5%).
Data were then collected on 3768 patients seen in the
6 months after the implementation of PDSA Cycle #2.
During PDSA cycle #2 the implementation of an EMR
reminder to recheck elevated BP readings in clinic did
significantly increase the BP recheck rate in our clinic
from 12.9% prior to the initiation of the BPA to 35.9%
3
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Table 2 Percentage of clinic patients meeting blood pressure target
Postintervention Cycle #1
(7 June 2017–31 October
2017)

Postintervention Cycle #2
(8 November 2017–31 May
2018)

No of unique patients evaluated in clinic n=4764
during specified time frame
No and % of patients with initial BP at
n=3365
goal <140/90
70.6

n=3244

n=3768

n=2338
72.1

n=2708
71.9

No and % of patients with initial BP
above goal (SBP ≥140 or DBP ≥90)

n=1399
29.4

n=906
27.9

n=1060
28.1

No and % of patients with initial
BP >140/90 who had a second BP
measurement

n=183
13.1%

n=117
12.9%*

n=381
35.9%*

Of those with a second BP
measurement, number and % where
the second reading was at goal (BP
<140/90)
No and % of patients with most recent
clinic BP at goal (ie, at goal on initial
check or if multiple measurements taken
at goal on the most recent check)

n=89
48.6

n=40
34.2

n=185
48.6

n=3454
72.5

n=2378
73.3*

n=2893
76.8*

Measures

Baseline
1 June 2016-6 June
2017)

*Statistically significant p<0.01 using χ2 test.
BP, blood pressure; DBP, Diastolic Blood Pressure; SBP, systolic blood pressure.

after the implementation of the BPA. Of the patients who
had a repeat BP measurement taken, 48.6% of the time
the second BP was in the goal range.
There was no significant improvement noted in
the overall percentage of patients meeting their BP
target after PDSA Cycle #1 (72.5% vs 73.3%). However,
after PDSA cycle #2, there was a statistically significant
improvement in patients with diabetes meeting the target
from 73.3% to 76.8% (p<0.01). There was also a statistically significant improvement when the population was
limited to those with a diagnosis of hypertension (62.2%
vs 67.9%, p<0.01) . This change was driven by the increase
in BP recheck rate with many patients coming into the
goal range on their second measurement.
Please see figure 1 for BP results and rechecked rate
on a monthly basis during the course of the project. We
note there initially seemed to be improvement in the
percentage of patients meeting the target BP in June
when the first PDSA cycle was initiated, but these results
were not sustained. The reason for the initial improvement and subsequent decline is not clear, especially as
ongoing efforts from clinic leadership and the project
manager confirmed continued adherence with the new
protocol. The second PDSA cycle created a modest but
sustained improvement over time in the BP recheck rate
which in turn improved the overall number of patients
at goal when both the first and second BP check are
included.
In order to ensure that patients with multiple high
BP readings had close follow-up a pharmacist-led hypertension clinic was also created. Entry of an elevated BP
measurement into the EMR queued an order set for the
4

2–4 weeks follow-up appointment with a clinical pharmacist that the physician could sign if appropriate. The
clinical pharmacist is a PharmD who can review home
BP measurements, educate patients on correct home BP
measurement technique, assess adherence to therapy,
address adverse effect or cost concerns, counsel on various

Figure 1 The blue line indicates the percentage of patients
who met the blood pressure target when only the first
blood pressure measurement is considered. The yellow line
indicates the combined per cent of patients who met the
blood pressure target on the first check plus those who did
not initially meet the target but came down into the goal
range on repeat measurement (second check). The per cent
of patients with two or more blood pressure measurements
recorded during their clinic visit (ie, blood pressure recheck
rate) is shown in orange.
Iyengar JJ, et al. BMJ Open Quality 2021;10:e000917. doi:10.1136/bmjoq-2020-000917
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lifestyle modification strategies to improve BP, make BP
medication adjustments via protocol, and follow-up on
electrolytes and other labs related to medication changes.
The clinical pharmacist communicates recommendations
with the physician after the patient visit. Clinical pharmacy
appointments for hypertension, type 2 diabetes or hyperlipidaemia management and polypharmacy are available
within all primary care offices across our institution, but
were not previously an option for patients being seeing
in the endocrinology specialty clinic. From January 2018
to June 2018, there were 42 patients seen in the PharmD
clinic. However, this reflects only a fraction of the patients
who were potentially eligible for referral suggesting this
resource was underused.
LESSONS AND LIMITATIONS
Reliable BP measurement is essential to appropriate
hypertension management. In our first PDSA cycle,
we adjusted the timing of BP measurement during the
patient intake and rooming process such to allow the
patient adequate rest time prior to BP measurement
in accordance with ACC/AHA guidelines. This did not
result in any significant change in the percentage of
patients meeting their BP target, nor was there a change
in the mean BP.
During our second PDSA cycle, we noted a large
percentage (48.6%) of patients who had an initially
elevated clinic BP reading came down to target when
the measurement was repeated. Previous studies have
indicated that a single clinic BP measurement is inadequate for assessing control due to significant within-
patient variability.16 Our results similarly highlight the
importance of having multiple BP readings in order
to assess whether patients have their hypertension
adequately controlled.
With the use of an EMR-based alert, we were able
to increase the frequency of BP rechecks from 12.9%
to 35.9%. However, this means that even with an EMR
reminder, less than half of patients with high BP had
a repeat measurement that was documented in the
vitals section of the EMR. This result underscores how
difficult it can be a busy outpatient practice to obtain
multiple BP readings. Feedback from the MAs indicates
that a common reason the repeat BP measurements
were missed is that there was not time to repeat the
measurement prior to the physician starting their visit,
and they were hesitant to interrupt an in-progress physician encounter for repeat BP measurement. The BP
could be repeated after the physician had completed
their visit, but patients would often forget to stay to have
the measurement retaken. Asking the physician repeat
the BP measurement during the encounter could help
solve this issue but would be challenging given physician time constraints. Furthermore, some physicians
may have repeated the BP measurement themselves and
documented it in the text of their clinic visit note, but
unless it is entered into the vitals section of the EMR it
Iyengar JJ, et al. BMJ Open Quality 2021;10:e000917. doi:10.1136/bmjoq-2020-000917

is not captured by our quality improvement metrics. In
order to address the continued suboptimal recheck rate
the clinic is currently obtaining a BpTRU BPe monitor
which takes multiple measurements automatically at
intervals of 1–5 min.17 A future PDSA cycle is planned
incorporating the BpTRU machine into existing workflows to see if the ability to take multiple measurements
without a clinician or staff member present would
increase the recheck rate without adversely affecting
clinic flow.
Use of in home BP measurements or ambulatory BP
measurements would address some of the limitations
of in clinic BP measurements including reproducibility
concerns.2 Multiple measurements could be taken
without the time constraints of the busy outpatient
clinic environment. This would also be useful in situations of suspected white coat hypertension. Currently,
patient-reported home measurements are not included
as part of the HEDIS controlling high BP performance
measure and hence were not used as part of the primary
outcome for this project. However, these readings could
still prove useful to clinicians in our clinic for hypertension diagnosis and medication adjustment and thus
could be incorporated in future quality improvement
cycles. Feedback from physicians in our clinic suggest
that many do encourage their patients to check home
BP measurements and use this data to guide clinical
decision making. Home BP measurement <140/90 mm
Hg has been identified in the literature as a reason
why providers many not intensify hypertension therapy
despite high in clinic measurement.18
For patients with repeat high BP measurements, physicians were given the option to refer to a PharmD-led
hypertension clinic. Forty-
two patients were seen in
this clinic from January 2018 to June 2018. This means
only a fraction of eligible patients completed PharmD
visits. In assessing reasons for this low rate we found
that the physician signed the referral order only about
~1/3 of the time the EMR alert was triggered. There are
various reasons why the order may have been dismissed
by the provider. A few examples include missed doses
of BP medication prior to that visit, a single elevated
BP reading in a patient who has previously been well-
controlled at visits or who reported in range home BP
measurements, primary care follow-up already scheduled in between visits, or patient declining referral.
Some patients were referred but never scheduled, and
others scheduled, but later cancelled their visit. The
PharmD hypertension clinic was limited to Friday afternoons based on clinic space and availability. The time
slots available, living distance from the specialty clinic
and lack of perceived importance may have been barriers
for some patients. More patients and a longer follow-up
period would be needed to determine if patients who
attended PharmD clinic visits were more likely to have
goal BP readings at their subsequent clinic follow-up
appointments and also to address the long-term cost
effectiveness of the PharmD hypertension clinic.
5
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CONCLUSION
We found that increasing the BP recheck rate via an EMR
alert resulted in a significant increase in the number of
patients meeting their BP target in an outpatient diabetes
clinic. A significant percentage of patients with an initially
high BP measurement came down into goal range on
repeat check suggesting that the use of a single measurement may be inaccurate and result in overtreatment.
The timing of initial BP measurement during patient
intake did not have a significant effect. Further work is
still needed to ensure the consistency and accuracy of
in clinic BP measurements and to improve follow-up of
elevated in clinic readings. Our results may be of interest
to other outpatients clinics and health centres seeking to
improve in-clinic BP measurement.
Acknowledgements We would like to thank the Michigan Medicine Quality
Department for providing statistical support for this project.
Contributors JW initiated the project and designed the interventions used in the
PDSA cycles. MJ served as project manager. He oversaw the implementation of
the PDSA cycles in the clinic and worked with clinic leadership to ensure staff
had appropriate training in new protocols and workflows. MJ also worked with
Quality Analytics to extract the data. JJI assisted with the implementation of the
PDSA cycles, communicated results of each cycle with faculty to elicit feedback
and performed the data analysis. JJI also took the lead in writing the manuscript.
JEF worked with the project team to initiate the follow-up hypertension clinic and
served as the PharmD of the clinic. She wrote sections of the manuscript pertaining
to the hypertension clinic. SK was part of the project team and assisted with the
design and implementation of the PDSA cycles and wrote the background portions
of the manuscript. Each of the authors has revised and approved the manuscript.
Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.
Competing interests None declared.
Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.
Patient consent for publication Not required.
Ethics approval The project was submitted to the Institutional Review Board of the
University of Michigan and was deemed non-regulated as a clinical quality assurance
activity (HUM00127059).
Data availability statement All data relevant to the study are included in the
article.
Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.
ORCID iD
Jennifer J Iyengar http://o rcid.org/0000-0001-6929-1836

6

REFERENCES

1 NCQA. Controlling High Blood Pressure [Internet]. Available: https://
www.ncqa.org/hedis/measures/controlling-high-blood-pressure/
[Accessed 28 Apr 2019].
2 Stergiou GS, Baibas NM, Gantzarou AP, et al. Reproducibility of
home, ambulatory, and clinic blood pressure: implications for the
design of trials for the assessment of antihypertensive drug efficacy.
Am J Hypertens 2002;15:101–4.
3 Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/
ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the
Prevention, Detection, Evaluation, and Management of High Blood
Pressure in Adults: Executive Summary: A Report of the American
College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines. J Am Coll Cardiol 2018;71:2199–269.
4 Pickering TG, Hall JE, Appel LJ, et al. Recommendations for blood
pressure measurement in humans: an AHA scientific statement from
the Council on high blood pressure research professional and public
education Subcommittee. J Clin Hypertens 2005;7:102–9.
5 American Diabetes Association. 10. Cardiovascular Disease and Risk
Management: Standards of Medical Care in Diabetes-2019. Diabetes
Care 2019;42:S103–23.
6 Bangalore S, Kumar S, Lobach I, et al. Blood pressure targets in
subjects with type 2 diabetes mellitus/impaired fasting glucose:
observations from traditional and Bayesian random-effects meta-
analyses of randomized trials. Circulation 2011;123:2799–810.
7 Burgess SE, MacLaughlin EJ, Smith PA, et al. Blood pressure rising:
differences between current clinical and recommended measurement
techniques. J Am Soc Hypertens 2011;5:484–8.
8 Muntner P, Einhorn PT, Cushman WC, et al. Blood Pressure
Assessment in Adults in Clinical Practice and Clinic-Based
Research: JACC Scientific Expert Panel. J Am Coll Cardiol
2019;73:317–35.
9 Pickering TG, Hall JE, Appel LJ, et al. Recommendations for blood
pressure measurement in humans and experimental animals.
Hypertension 2005;45:142–61.
10 McAlister FA, Straus SE. Evidence based treatment of hypertension.
Measurement of blood pressure: an evidence based review. BMJ
2001;322:908–11.
11 Hwang KO, Aigbe A, Ju H-H, et al. Barriers to accurate blood
pressure measurement in the medical office. J Prim Care Community
Health 2018;9:215013271881692.
12 Ray GM, Nawarskas JJ, Anderson JR. Blood pressure monitoring
technique impacts hypertension treatment. J Gen Intern Med
2012;27:623–9.
13 Hodgkinson J, Mant J, Martin U, et al. Relative effectiveness of clinic
and home blood pressure monitoring compared with ambulatory
blood pressure monitoring in diagnosis of hypertension: systematic
review. BMJ 2011;342:d3621.
14 Parati G, Stergiou GS, Asmar R, et al. European Society of
hypertension practice guidelines for home blood pressure
monitoring. J Hum Hypertens 2010;24:779–85.
15 Yarows SA, Julius S, Pickering TG. Home blood pressure monitoring.
Arch Intern Med 2000;160:1251–7.
16 Powers BJ, Olsen MK, Smith VA, et al. Measuring blood pressure
for decision making and quality reporting: where and how many
measures? Ann Intern Med 2011;154:781.
17 Beckett L, Godwin M. The BpTRU automatic blood pressure monitor
compared to 24 hour ambulatory blood pressure monitoring in the
assessment of blood pressure in patients with hypertension. BMC
Cardiovasc Disord 2005;5:18.
18 Kerr EA, Zikmund-Fisher BJ, Klamerus ML, et al. The role of
clinical uncertainty in treatment decisions for diabetic patients with
uncontrolled blood pressure. Ann Intern Med 2008;148:717–27.

Iyengar JJ, et al. BMJ Open Quality 2021;10:e000917. doi:10.1136/bmjoq-2020-000917

BMJ Open Qual: first published as 10.1136/bmjoq-2020-000917 on 12 January 2021. Downloaded from http://bmjopenquality.bmj.com/ on January 21, 2021 by guest. Protected by copyright.

Open access

