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The ability to reliably evaluate the impact of interventions and changes in hyperten-
sion prevalence and control is critical if the burden of hypertension-related disease is 
to be reduced. Previously, a World Hypertension League Expert Committee made rec-
ommendations to standardize the reporting of population blood pressure surveys. We 
have added to those recommendations and also provide modified recommendations 
from a Pan American Health Organization expert meeting for “performance indica-
tors” to be used to evaluate clinical practices. Core indicators for population surveys 
are recommended to include: (1) mean systolic blood pressure and (2) mean diastolic 
blood pressure, and the prevalences of: (3) hypertension, (4) awareness of hyperten-
sion, (5) drug-treated hypertension, and (6) drug-treated and controlled hypertension. 
Core indicators for clinical registries are recommended to include: (1) the prevalence 
of diagnosed hypertension and (2) the ratio of diagnosed hypertension to that ex-
pected by population surveys, and the prevalences of: (3) controlled hypertension, (4) 
lack of blood pressure measurement within a year in people diagnosed with hyperten-
sion, and (5) missed visits by people with hypertension. Definitions and additional in-
dicators are provided. Widespread adoption of standardized population and clinical 
hypertension performance indicators could represent a major step forward in the 
effort to control hypertension.

1  | BACKGROUND

Increased blood pressure (BP) is the leading risk factor for death 
and disability globally.1,2 Hence, in the context of the noncommu-
nicable disease global monitoring framework,3 a specific target was 

established by the World Health Organization (WHO) to reduce by 
25% the prevalence of raised BP (defined as a BP of ≥140/90 mm Hg) 
by 2025.2 That critical target, reducing raised BP or “uncontrolled 
hypertension,” provides a priority call to action to national govern-
ments and hypertension-related health and scientific organizations. 
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However, to measure progress towards the achievement of the tar-
gets, a key issue is the identification of further performance indicators 
that are needed to help guide hypertension control efforts at a popu-
lation and a healthcare organization level.4,5

This paper discusses a set of standardized performance in-
dicators that could be used for continuous quality improve-
ment, to help prioritize the most cost-effective of interventions, 
and for good governance in the effort to reduce the burden of 
hypertension-related disease. Performance indicators are provided 
for both clinical hypertension control interventions and for pop-
ulation BP control programs. The World Hypertension League’s 
(WHL’s) mission is devoted to hypertension prevention and con-
trol in the population.6 The paper is based on WHL guidance for 
analyzing hypertension surveys as well as a Pan American Health 
Organization (PAHO) meeting on hypertension metrics, and ex-
periences in optimizing BP control from communities and clinic-
based programs.7–9 We hope this manuscript will stimulate others 
to implement standardized performance indicators into hyperten-
sion programs as a critical component of the effort to successfully 
control hypertension.

2  | INDICATORS FOR HYPERTENSION 
CONTROL AT A POPULATION LEVEL

The WHL expert committee recommended a set of “core” (Table 1) as 
well as “expanded” and “optional” indicators to be used in population BP 
surveys.9 The indicators were made in part to standardize approaches to 
developing and analyzing hypertension surveys, thus facilitating com-
parison between surveys. The standardization is essential for population 
hypertension control programs to evaluate their progress towards the 
global target, to reduce uncontrolled hypertension, to identify best prac-
tices that can be shared between hypertension control programs, and to 
provide a global basis for comparison. A primary data source for popula-
tion BP is the STEPwise approach to Surveillance (STEPS) from the WHO, 
which is designed to assess chronic disease risk factors including BP.10

2.1 | Core indicators

The prevalence of hypertension and the distribution of BP across 
the population are the major indicators necessary to assess the 

TABLE  1 Summary of definitions for recommended core performance indicators at a population level in population-based surveysa

Performance indicator Numerator Denominator

Core performance indicators

Mean systolic blood 
pressure

Sum of valid average systolic blood pressure in the blood 
pressure surveya

Total number of respondents aged 18–69 y 
who had a valid blood pressure reading

Mean diastolic blood 
pressure

Sum of valid average diastolic blood pressure in the blood 
pressure surveya

Total number of respondents aged 18–69 y 
who had a valid blood pressure reading

Prevalence of hypertension Respondents who have systolic blood pressure ≥140 mm Hg or 
diastolic blood pressure ≥90 mm Hg or who report currently 
taking medication for the treatment of high blood pressure 
(definition A) 
Respondents who have systolic blood pressure ≥140 mm Hg or 
diastolic blood pressure ≥90 mm Hg or who report currently 
taking medication for the treatment of high blood pressure or 
who report having been diagnosed with hypertension by a 
health professional (definition B)

Respondents aged 18–69 y

Prevalence of awareness of 
hypertension

Respondents who report either having been diagnosed with high 
blood pressure or who report being currently treated with 
medication for high blood pressure

Respondents with hypertension according to 
definition A

Prevalence of treatment of 
hypertension

Respondents who report being currently treated with medication 
for high blood pressure

Respondents with hypertension according to 
definition A

Prevalence of drug-treated 
and controlled 
hypertension

Respondents who report being currently treated with medication 
for high blood pressure and have systolic blood pressure 
<140 mm Hg and diastolic blood pressure <90 mm Hg

Respondents with hypertension according to 
definition A

Prevalence of controlled 
hypertension

Respondents who report being currently treated with medication 
for high blood pressure or have been diagnosed with hyperten-
sion and have systolic blood pressure <140 mm Hg and diastolic 
blood pressure <90 mm Hg

Respondents with hypertension according to 
definition B

Reproduced from reference.9 Standard deviations of mean systolic and diastolic blood pressure and 95% confidence intervals for the proportions should 
be calculated. Each of these core performance indicators can be reported overall and by age group (18–29, 30–49, and 50–69 years) and sex, with crude 
and age-standardized (to the World Health Organization World standard) changes tracked over time.
Reporting core indicators among people with diabetes, those with isolated systolic hypertension, and among sociodemographic groups is recommended as 
expanded analyses.
aIn the STEPwise approach to Surveillance system, average systolic and diastolic blood pressure are calculated from two of three blood pressure readings, 
taken 3 minutes apart, with preference given to the last two measurements.10
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effectiveness of policies and interventions to prevent and treat hy-
pertension. Health system and community-level interventions that 
reduce population BP will also have a significant impact on hyperten-
sion treatment and control rates by reducing the BP of patients with 
hypertension, even in individuals who may not be aware or treated.11 
For example, in Canada, it was estimated that reducing dietary salt 
towards recommended targets would reduce the prevalence of hyper-
tension by 30% and also double the rate of hypertension control with 
no change in drug treatment.11 The WHL expert committee recom-
mended that prevalence be assessed by two methods (Table 1). The 
usual definition used in national surveys is to define hypertension as 

people with blood pressure ≥140 mm Hg systolic or 90 mm Hg dias-
tolic or taking medications to treat hypertension. A second more in-
clusive definition, prevalence of awareness of hypertension, uses the 
same criteria as the first method but also includes patients diagnosed 
with hypertension by a healthcare professional.

Hypertension “awareness,” treatment, and control rates were rec-
ommended to assess the impact of efforts to reduce uncontrolled BP 
in populations (see Table 1). Hypertension awareness assesses the 
effectiveness of healthcare organizations and community programs 
to diagnose hypertension. Hypertension treatment and control rates 
assess primarily, the effectiveness of the healthcare system to provide 

TABLE  2 Performance indicators for use in clinics and at the healthcare organizations

Performance indicator Numerator Denominator

Core performance indicators

Prevalence of diagnosed 
hypertension

Patients who have systolic blood pressure ≥140 mm Hg or diastolic 
blood pressure ≥90 mm Hg or who report currently taking 
medication for the treatment of high blood pressure

Adult patients in the adult clinic 
population

Ratio of prevalence of diagnosed 
hypertension to the expected 
prevalence of hypertension

Prevalence of diagnosed hypertension Expected age-adjusted prevalence of 
hypertension in the populationa

Cardiovascular risk assessmentb Registrants with a recorded cardiovascular risk assessment within 5 y Registrants with hypertension

High calculated cardiovascular riskb Registrants with calculated cardiovascular disease risk ≥20% in 10 y, 
systolic blood pressure ≥140 mm Hg or diastolic blood pressure 
≥90 mm Hg, and taking antihypertensive medication

Registrants with hypertension

High calculated cardiovascular 
riskb

Registrants with calculated cardiovascular disease risk ≥20% in 10 y, 
systolic blood pressure ≥140 mm Hg or diastolic blood pressure 
≥90 mm Hg, and not taking antihypertensive medication

Registrants with hypertension

Prevalence of controlled 
hypertension

Respondents who report being currently treated with medication 
for high blood pressure and have systolic blood pressure 
<140 mm Hg and diastolic blood pressure <90 mm Hg

Registrants with hypertension aged 
18–69 y

Lack of opportunity No recorded blood pressure in the past year Registrants with hypertension

Missed visits Registrants who have missed a hypertension-related appointment Registrants with hypertension

Optional performance indicators

Uncontrolled hypertension 1 Registrants with systolic blood pressure ≥140 mm Hg or diastolic 
blood pressure ≥90 mm Hg and cardiovascular disease, renal 
disease, or diabetes mellitus

Registrants with hypertension

Uncontrolled hypertension 2 Registrants with systolic blood pressure ≥160 mm Hg or diastolic 
blood pressure ≥100 mm Hg and not taking antihypertensive 
medication

Registrants with hypertension

Uncontrolled hypertension 3 Registrants with systolic blood pressure ≥160 mm Hg or diastolic 
blood pressure ≥100 mm Hg taking antihypertensive medication

Registrants with hypertension

Use of recommended  
antihypertensive drugsc

Registrants prescribed “core-recommended” antihypertensive drugs Registrants with hypertension

 “Resistant” hypertensiond Registrants with blood pressure ≥160/100 mm Hg treated with 
three or more antihypertensive drugs

Adult patients with hypertension

Appropriate treatment of black 
patients

Registrants who are black and being treated with medications that 
do not include either a diuretic or calcium channel–blocking 
antihypertensive medication

Registrants with hypertension who 
are black

aThe observed prevalence of hypertension will need to be restricted to the same age range as the population survey for this indicator as hypertension 
prevalence rises with age.
bThe performance indicator is the use of a validated cardiovascular risk assessment tool with the registrant’s risk recorded.
cThis performance indicator requires that the clinic has established a core set of medications. The core medications are selected to facilitate a standard 
approach to hypertension treatment with cost-effective and appropriate antihypertensive drugs.
dThis definition of resistant hypertension is modified for a primary care low-resource setting.
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antihypertensive drugs to people with hypertension and to control 
hypertension respectively, and the effectiveness of population health 
interventions (eg, dietary salt reduction policies).

2.2 | Expanded and optional indicators

Expanded indicators are optional and may not be feasible in all 
settings. The WHL expert committee recommended the “core” 
hypertension indicators to be evaluated in patients with isolated 
systolic hypertension and patients with both hypertension and 
diabetes. Other recommended expanded indicators were antihy-
pertensive drug treatment among persons aware of having hyper-
tension, control among antihypertensive drug-treated patients, 
adherence to lifestyle recommendations, and the proportion of 
the population with prehypertension. It was recommended to 
assess relevant ethnic and sociodemographic characteristics in 
analyses of the core and expanded indicators. The specific defini-
tions of these indicators are provided in the original publication, 
which also provides recommendations for a variety of optional in-
dicators as well as recommendations for research on hypertension 
indicators.9

In addition to the suggested analyses in the WHL report, we 
propose performance indicators to specifically address “clinical 
care gaps.” These care gaps include the proportions of patients 
defined as having hypertension using the usual definition that 
are: (1) undiagnosed, (2) not treated with antihypertensive drugs 
(“untreated”), and (3) treated with antihypertensive drugs but not 
controlled (“uncontrolled”). Although these “care gap” indicators 
are the inverse of the previously suggested core indictors, the care 
gap indicators can be examined by major sociodemographic charac-
teristics (eg, age, sex, ethnicity, and socioeconomic status) to facil-
itate developing interventions to reduce the care gap. An example 
of the utility of examining care gaps occurred in the Canadian 
Hypertension Education Program where analysis revealed that 
most persons with undiagnosed hypertension were young men 
who were unlikely to be accessing the healthcare system.12 This 
fact suggested that efforts to reduce undiagnosed hypertension 
through increased assessment of BP within the traditional health-
care system would not be likely to be effective at targeting this 
specific population, but that programs such as assessing BP out-
side the traditional healthcare delivery model (eg, in the workplace) 
would be more likely to be effective.

3  | PERFORMANCE INDICATORS 
FOR HYPERTENSION CONTROL AT 
HEALTHCARE ORGANIZATIONS

PAHO hosted a workshop in December 2015 to start discussions to 
identify specific performance indicators that could be used for moni-
toring hypertension management at the healthcare facility level. The 
discussions were informed by the experience in developing perfor-
mance indicators to facilitate controlling BP among individuals in the 
Kaiser Permanente Northern California healthcare delivery system.8 
Several other groups have also advocated for performance indica-
tors to assess hypertension control efforts at the healthcare organi-
zation level.13–17 Table 2 provides modified recommendations from 
the PAHO workshop, and Table 3 indicates the data that are required 
to be collected for the core performance indicators. Assessing per-
formance indicators requires the clinic as well as the healthcare or-
ganization to have a registry of persons diagnosed with hypertension 
that documents the patient data pertinent to the performance indica-
tors. Clinical performance indicators are selected to assess progress 
towards specific goals to enhance the quality of care in the specific 
clinical population that is being served and hence may be different 
than population indicators.

Core analysis performed in healthcare organizations is suggested 
to include the prevalence of hypertension in the clinic registry. The 
registry prevalence should be compared as a ratio to the expected 
prevalence in the population as an indirect assessment of the number 
of people with undiagnosed hypertension in the clinical population (ie, 
if the registry prevalence of hypertension is lower than the expected 
prevalence based on population surveys, the difference may reflect 
undiagnosed hypertension). The prevalence of controlled hyperten-
sion assesses the key performance indicator for reducing the burden of 
hypertension clinically and we have recommended a simplified perfor-
mance indicator (BP <140 mm Hg systolic and 90 mm Hg diastolic for 
those registered as having hypertension). A wide variety of expanded 
performance indicators may assist clinics in assessing hypertension 
control in vulnerable or high-risk populations and in guiding treatment 
for those most likely to experience the greatest benefit (Table 2).

4  | DISCUSSION

This commentary from the WHL, PAHO, the US Centers for Disease 
Control and Prevention (CDC), and other partners is intended to pro-
mote discussion around a standardized approach to hypertension 
indicators to augment the single WHO indicator of a 25% relative 
reduction in the prevalence of raised BP and to facilitate planning 
of interventions to improve prevention and control of hypertension. 
We have advocated expansion of the previous WHL expert commit-
tee recommendations9 to include performance indicators assessing 
clinical care gaps at a population as well as a healthcare organiza-
tion level. The performance indicators are intended to facilitate pri-
oritization of interventions to populations and communities where 

TABLE  3 Recommended data to be obtained for the core 
performance indicators for use at the healthcare organizations

Age (date of birth)

Sex

Systolic blood pressure (mm Hg)

Diastolic blood pressure (mm Hg)

Antihypertensive medication use (yes, no)

Blood pressure recorded in the past year (yes, no)

Missed last follow-up appointment (yes, no)
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significant opportunities for care improvement exist and may provide 
useful information to enable policy change or system implementa-
tion designed to reduce the burden of hypertension-related disease. 
We note that the definition of “uncontrolled hypertension” or “raised 
blood pressure” is largely based on the efficacy of drug therapy to re-
duce cardiovascular events and is subject to change based on emerg-
ing research. For example, hypertension was previously defined as a 
systolic BP >160 mm Hg before research demonstrated the efficacy 
of antihypertensive drug treatment to reduce cardiovascular disease 
at lower BP levels.18

In addition, the commentary is intended to promote discussion on 
clinical hypertension performance indicators. The development and 
implementation of performance indicators for clinical practice are envi-
sioned to be integrated into efforts to systematically improve the quality 
and consistency of hypertension care, and, eventually, to improve the 
quality of care of other prevalent chronic conditions. The performance 
indicators can also be used to track clinical interventions that are most 
cost-effective, for example by developing metrics to track the use of 
specific medications that have been identified as being effective, afford-
able, and well tolerated. Assessing performance indicators in clinical 
practice is only feasible with a hypertension registry that is preferably 
linked to an electronic medical record. However, the use of an electronic 
health record in a population is not an indispensable requirement for 
the creation of a useful hypertension registry. For example, the Kaiser 
Permanente Northern California hypertension program began by using a 
paper registry for 6 years before transitioning to electronic registry data 
capture.6 In other words, electronic medical records are not a prerequi-
site even though they are desirable and the availability of an electronic 
medical record is not a “rate limiting step” to starting a program.

The participants in the PAHO workshop recommended that both 
systolic and diastolic BP be used in the registry; however, if greater 
simplicity was necessary, then only systolic BP could be used and 
would likely identify the majority of people with hypertension. It was 
recognized that the fewer and more important “core” performance in-
dicators that were selected, the more likely clinicians were to enter 
data into the registry. Nevertheless, it was understood that the perfor-
mance indicators could be tailored to each unique clinical environment; 
hence, a menu of “optional” performance indicators is provided to help 
guide the selection of performance indicators of greatest practice im-
portance. Optional indicators included the frequency of use of “rec-
ommended” drugs. Within the PAHO-CDC hypertension initiative,19 
recommended drugs are included under PAHO’s Strategic Fund, which 
provides high-quality medication at very competitive prices.20 Within 
the Kaiser Permanente program, “recommended” drugs are included 
in a standardized care algorithm designed to improve hypertension 
control. Another optional analysis is based on examining hypertension 
control in people with a calculated cardiovascular risk at 10 years of 
over 20%. Clinics may wish to select this performance indicator to in-
clude patients with a calculated risk at a lower level (eg, >10% risk at 
10 years) to identify those with hypertension where therapy is cost-
effective in their resource setting. Although using cardiovascular risk 
as an indicator was indicated to require more research to be integrated 
into population surveys, the PAHO expert meeting recommended its 

consideration as a clinical performance indicator. Most people with 
hypertension in clinics are at much higher risk than the general popula-
tion and the cost-effectiveness of drug treatment is highly dependent 
on baseline cardiovascular risk.

Performance indicators should be regularly evaluated at the 
healthcare organization level to assess progress in improving BP con-
trol rates and to identify care gaps where changes to ongoing inter-
ventions may be required. When common performance indicators are 
used they can also be used to compare different practice settings and 
share best practices. The experience of the authors suggests initiat-
ing hypertension registries with very few performance indicators (eg, 
prevalence, diagnosis, treatment and control, missed appointments, 
and lack of BP readings in the preceding year) to simplify program 
implementation and analysis of the performance indicators. Once the 
clinical team becomes comfortable with reviewing and assessing these 
indictors, an expanded set may be incorporated.

In general, each selected hypertension performance indicator at 
the population or healthcare organization level should have an asso-
ciated target and a timeline for the target to be achieved. As part of 
continuous quality improvement processes, serial evaluation can as-
sess progress towards the target and be used to identify interventions 
that need to be adjusted and modified. For many metrics, a target of 
100% is both unachievable and clinically inappropriate, and perhaps 
even counterproductive, as interventions need to be tailored to the 
unique characteristics of each patient. For example, in individuals with 
white-coat hypertension, controlling clinic BP is not recommended. 
Performance metrics based on BP control for specific subgroups based 
on hypertension stage and global cardiovascular risk would facilitate 
prioritization of treatment strategies especially in low-resource 
environments.1,9

5  | CONCLUSIONS

As the global population ages, hypertension management will remain 
a major health issue globally and clinical performance measurements a 
critical component to understand the global burden and to assess the 
impact of interventions. These metrics need to be further enhanced 
with input from all regions of the world.

CONFLICTS OF INTEREST

NC has a contract with Novartis Foundation to assist in hyperten-
sion control interventions in low-resource settings. The other authors 
declare no financial conflicts of interest with the content of this 
manuscript.

DISCLAIMER

The contents of this publication are solely the responsibility of the 
authors and do not necessarily represent the official views of the US 
Centers for Disease Control and Prevention and the Pan American 
Health Organization.



     |  461CAMPBELL et al.

REFERENCES

	 1.	 World Health Organization. A global brief on hypertension: silent 
killer, global public health crisis. World Health Day 2013. Geneva, 
Switzerland: World Health Organization; 2013:2013.

	 2.	 Campbell NR, Lackland DT, Niebylski ML; World Hypertension 
League Committee; International Society of Hypertension Executive 
Committee. High blood pressure: why prevention and control are ur-
gent and important: a 2014 fact sheet from the World Hypertension 
League and the International Society of Hypertension. J Clin Hypertens 
(Greenwich). 2014;16:551–553.

	 3.	 World Health Organization. NCD Global Monitoring Framework; 
2016.

	 4.	 Ordunez P, Campbell N. Global health metrics and non-communicable 
diseases: the case of hypertension. Lancet Diabetes Endocrinol. 
2015;3:763.

	 5.	 Ordunez P, Campbell NR. Beyond the opportunities of SDG 
3: the risk for the NCDs agenda. Lancet Diabetes Endocrinol. 
2016;4:15–17.

	 6.	 Campbell NC, Lackland DT, Lisheng L, et al. The World Hypertension 
League: a look back and a vision forward. J Clin Hypertens (Greenwich). 
2015;17:5–6.

	 7.	 Mozheyko M, Eregin S, Vigdorchik A, et al. Changes in hypertension 
treatment in the yaroslavl region of Russia: improvements observed 
between 2 cross-sectional surveys. J Clin Hypertens (Greenwich). 
2013;15:918–924.

	 8.	 Jaffe MG, Lee GA, Young JD, Sidney S, Go AS. Improved blood pres-
sure control associated with a large-scale hypertension program. 
JAMA. 2013;310:699–705.

	 9.	 Gee ME, Campbell N, Sarrafzadegan N, et al. Standards for the uni-
form reporting of hypertension in adults using population survey 
data: recommendations from the World Hypertension League Expert 
Committee. J Clin Hypertens (Greenwich). 2014;16:773–781.

	10.	 World Health Organization. WHO STEPS Surveillance Manual: The 
WHO STEPwise Approach to Chronic Disease Risk Factor Surveillance. 
Geneva, Switzerland: WHO Press, World Health Organization; 
2005.

	11.	 Joffres M, Campbell NRC, Manns B, Tu K. Estimate of the bene-
fits of a population-based reduction in dietary sodium additives on 

hypertension and its related health care costs in Canada. Can J Cardiol. 
2007;23:437–443.

	12.	 Campbell NR, McAlister FA, Quan H. Monitoring and evaluating ef-
forts to control hypertension in Canada: why, how, and what it tells 
us needs to be done about current care gaps. Can J Cardiol. 2013;29: 
564–570.

	13.	 Sennett C. Implementing the new HEDIS hypertension performance 
measure. Manag Care. 2000;9(4 suppl):2–17.

	14.	 Suija K, Kivisto K, Sarria-Santamera A, et  al. Challenges of audit of 
care on clinical quality indicators for hypertension and type 2 diabetes 
across four European countries. Fam Pract. 2015;32:69–74.

	15.	 New York City Health and Hospitals Corporation. Adult Hypertension 
Clinical Practice Guidelines: Managing High Blood Pressure. New York 
City, NY: New York City Health and Hospitals Corporation; 2013.

	16.	 McColl A, Roderick P, Gabbay J, Smith H, Moore M. Performance in-
dicators for primary care groups: an evidence based approach. BMJ. 
1998;317:1354–1360.

	17.	 Rogers T, Chappelle EF, Wall HK, Barron-Simpson R. Using DHDSP 
Outcome Indicators for Policy and Systems Change for Program 
Planning and Evaluation. Atlanta, GA: Centers for Disease Control and 
Prevention; 2011.

	18.	 Whitworth JA. 2003 World Health Organization (WHO)/International 
Society of Hypertension (ISH) statement on management of hyper-
tension. J Hypertens. 2003;21:1983–1992.

	19.	 Patel P, Ordunez P, DiPette D, et  al. Improved blood pressure con-
trol to reduce cardiovascular disease morbidity and mortality: the 
standardized hypertension treatment and prevention project. J Clin 
Hypertens (Greenwich). 2016;18:1284–1294.

	20.	 Ordunez P, Luciani S, Barojas A, Fitzgerald J, Hennis AJ. A public 
health approach to hypertension. Lancet. 2015;385:1833.

How to cite this article: Campbell N, Ordunez P, Jaffe MG, 
et al. Implementing standardized performance indicators to 
improve hypertension control at both the population and 
healthcare organization levels. J Clin Hypertens. 2017;19: 
456-461. https://doi.org/10.1111/jch.12980

https://doi.org/10.1111/jch.12980

