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INTRODUCTION  

Problem Description 

High blood pressure is a global health problem that affects many people seen in primary 

care.1  Globally, hypertension afflicts approximately 40 percent of the population and 34 percent 

of the adult US population. 2, 3 Annual worldwide and US direct and indirect costs associated 

with high blood pressure are estimated at $500 and $46 billion dollars, respectively 2,7  Poor 

control of blood pressure can increase the risk of mortality and comorbid conditions, such as 

cerebral vascular accidents, kidney disease, and cardiovascular disease.2  In 2014, inadequately 

managed blood pressure in the US contributed to approximately 400,000 deaths with around 

73,000 attributed to hypertension alone.2, 3  With a large portion of the population being at risk 

for comorbid conditions and mortality, demonstrating improved efforts to effectively treat and 

manage hypertension is imperative.4  

The rates of high blood pressure are staggering in the city of Memphis, which 

encompasses Shelby County, as compared to the rest of the US population. As compared to 38.5 

percent of adult Tennesseans in 2015, 41.8 percent of Shelby County residents were diagnosed 

with hypertension in 2009.5, 6  Part of this increase in hypertension rates is due to the aging 

population.3 

Available Knowledge 

Continued dedication to a hypertension treatment plan will improve health outcomes and 

decrease spending associated with high blood pressure. The risk for cerebrovascular accidents 

and myocardial infarctions can be decreased with the proper management of hypertension.  
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Primary care providers should tackle obstacles preventing pharmacologic adherence and healthy 

lifestyle behaviors.  Multiple strategies must be implemented to facilitate patient agreement and a 

commitment to the proposed treatment plan.8   

Individualized patient coaching is fundamental to ensure medication adherence to 

antihypertensive drugs.  Discontinuation of medications by patients, without the direction of the 

prescriber, will result in poor control of hypertension. Education must be directed toward 

improving the patients’ knowledge of medications and understanding that any changes to 

pharmacologic therapy should be addressed with the healthcare professional.9 

Implementing improvement programs to advance the management of hypertension may 

be difficult due to limited resources.  Guidelines created for hypertension management should be 

focused on accurately controlling the condition through clinical decision making.  An education 

plan directed towards healthy lifestyles, medication compliance, tobacco cessation, and weight 

loss will help to prevent the worsening of hypertension and risk for comorbidities. Appropriate 

evaluation of hypertension management is necessary to confirm patients are following the 

treatment plan to help improve outcomes in the hypertensive population.10  

Patients that felt empowered during the hypertension treatment plan made healthier 

lifestyles choices and experienced lower blood pressure readings.11 Discovery, problem solving, 

control, and commitment can all be used to empower hypertensive patients.  With effective 

collaboration between patients and healthcare providers, development in patients’ self-care 

behaviors improved, ultimately improving the hypertensive population’s health outcomes.  The 

added responsibility helped patients to comprehend more about the condition and the 

consequences of treatment noncompliance in hypertension.11 
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Rationale 

Hypertension is one of the top preventable contributors to comorbidity and mortality.12, 13 

The Joint National Committee (JNC) developed the guidelines to improve management of 

hypertension by analyzing research that focuses on pharmacologic therapy and improving patient 

outcomes.12 The guidelines have evolved over the years to better suit the current state of 

healthcare. Since the inception of JNC guidelines, blood pressure awareness, treatment, and 

control have improved.12 Using JNC guidelines in practice can help decrease the burden of 

illness on patients and support clinicians’ clinical judgement through evidence-based 

knowledge.13  

Clinical research shows that effectively treating hypertension can reduce the incidence of 

stroke, myocardial infarction, and heart failure.12 Improvements of these conditions will help 

improve patient outcomes and decrease the likelihood of mortality. JNC 7 guidelines discussed 

and recommended lifestyle modifications such as weight loss, DASH diet, sodium reduction, 

exercise, and alcohol consumption reduction, while JNC 8 guidelines did not address them.12,13 

JNC 8 guidelines had fewer categories for hypertensive medication selection and discussed 

strategies for dosing, which aided in the ease of use.13  

Specific Aims 

The aim of the hypertension management program is to decrease systolic blood pressure 

by five percent and diastolic blood pressure by three percent in men aged 45-65 within 15 weeks 

at the primary care clinic in Memphis, TN.  

Of those qualifying and participating in the study,  
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-Medication compliance will improve by 75 percent within 15 weeks. This improvement will be 

demonstrated through monthly pill counts performed by medical assistants and pre-program and 

post-program Hill-Bone HBP Compliance Scale.14 

-Knowledge and education of patients’ blood pressure goals, medications, and lifestyle 

modifications will improve by 75 percent by the end of the 15-week period. This will be 

evidenced by improvement of the Hypertension Evaluation of Lifestyle. 

-Use JNC 7 and JNC 8 guidelines in 75 percent of patients by the end of the 15-week period will 

improve. This will be evidenced by retrospective chart reviews of participants. 

METHODS 

Context 

Aggressive hypertension management is needed to improve the health and outcomes of 

the clinic patients to decrease the risk of comorbidities and death. The clinic is a privately-owned 

office with one physician and one nurse practitioner. This busy clinic was looking for an efficient 

cost-effective way to address the issues of hypertension plaguing this clinic and area, thus the 

birth of this process improvement project was developed. The clinic’s population consists mostly 

of patients who fall into the lower socioeconomic status, complicating access to care, 

medications, and transportation.  Most of the clinic’s patients are on Medicare or Medicaid. The 

hospital closest to the clinic and most often the primary inpatient facility for these patients is 

transitioning to a psychiatric hospital, requiring patients to travel farther for procedures or 

inpatient stays when transportation is difficult at best.   

The sample was comprised of 31 men between the ages of 45–65 with hypertension, who 

voluntarily agreed to participate in the project after responding to a flyer pasted in the clinic.  49 
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subjects began the project but did not continue. Of those not able to continue; two participants 

lost insurance, two participants experienced blood pressure elevations that warranted 

hospitalization, and the other 14 did not complete monthly visits. Women, men younger than 45, 

men older than 65, cognitive impairment, those with multiple complex debilitating health 

conditions, substance abuse disorders and those who are not insured were excluded from the 

study.  

Interventions 

-Provide education to providers, employees, and patients regarding guideline usage. 

-Initiate pharmacologic treatment in patients age 60 and over with BP > 150/90 and patients 18-

59 with BP >140/90 to treat hypertension timely to decrease risk of complications. 

-Adjust medication (increase or add medication) if BP is not at goal within one month after 

beginning treatment to decrease complications associated with hypertension. 

-Select medication therapy based on race and comorbidities. General black population will begin 

treatment with thiazide diuretic, CCB, ACEI, or ARB. Chronic kidney disease patients will be 

treated with ACEI or ARB to improve kidney outcomes. 

-Recommend lifestyle modifications per JNC 7 guidelines (diet, exercise, limit alcohol intake, 

etc.) to all hypertensive patients to assist in improving health. 

Study of the Interventions 

Experiments allow for the testing of interventions and provides data on the effects of the 

interventions. The study followed a quasi-experimental design with a convenience sample of 

participants meeting the criteria and willing to cooperate in the study. The study design evaluated 
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if a change was observed in treatment by administering a before and after questionnaire, monthly 

pill counts, retrospective chart reviews assessing JNC 7 and JNC 8 use, and blood pressure 

readings.16 

The hypertension evaluation of lifestyle and management (HELM) knowledge scale and 

Hill-Bone compliance to high blood pressure therapy scale was used to assess patient knowledge 

and compliance. Permission was granted through Wiley copyright to use copies of the scales for 

the research project. The HELM scale demonstrates reliability and validity to assess 

hypertension knowledge evidence by positive Pearson’s correlation.15 The Hill-Bone scale 

demonstrates validity through statistical significance to predict blood pressure status.14  

Measures 

Lowering the blood pressure of hypertensive patients was the primary objective that was 

evaluated. The goal blood pressure is 140/90 for men under 60 and 150/90 for men over 60 years 

of age. Improved lifestyle behaviors and pharmacologic therapy compliance are outcome 

measures that helped to evaluate the quality improvement project.17  

Every participant had vital signs collected at each visit. Comorbidities, allergies, and race 

determined how each participants’ hypertension is managed. Discussion about the diagnosis and 

treatment plan of hypertension was reviewed at each encounter and at the completion of the 

study. Self-care promoting behaviors, such as lifestyle changes, will help patients be more 

involved in participating with care.  

Analysis 

The evaluation of the program was directly related to the treatment of hypertension and 

its effectiveness.  Qualitative measures evaluate outcomes by ideas such as interviews or 
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observations.  Qualitative measures included the HELM and Hill-Bone scales evaluation of 

hypertension treatment, knowledge, and compliance.  Quantitative measures evaluate outcomes 

in calculable data such as record or checklist numbers.  Quantitative measures were pill counts 

and the measurement of blood pressure to goal and how many patients who did or did not meet 

the goal. The data showed a decrease in hypertensive patients’ blood pressure to goal.18 

The nurse practitioner, along with the help of a statistician, used the Statistical Package 

Social Sciences (SPSS) to analyze data for the project. The Fisher’s exact test compared answers 

in the pre-tests and post-tests. A t test was used to compare the mean decrease in systolic and 

diastolic blood pressures. A regression analysis was used to evaluate the effects of pill counts on 

diastolic and systolic blood pressures. A p-value less than 0.05 is considered significant.19 

Ethical Considerations 

The study upheld ethical standards, beneficence, justice, and respect for persons. The 

study did not produce any harm to participants, explained voluntary participation, and did not 

single out vulnerable participants. The primary investigator received training in ethics involving 

human subjects prior to initiation of the study.20  This Quality Improvement Project received an 

approval form from the University of South Alabama Institutional Review Board (IRB) prior to 

beginning. The board felt that this study posed less than minimal risk and all participants and all 

patients voluntarily consented prior to participation. Consent was also obtained from the practice 

owner before beginning this project.  

RESULTS 

Results 

Table 1 Hill-Bone Compliance Scale14 Results PRE/POST 
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Table 2 HELM Knowledge Scale15 Results PRE/POST                                                              

Table 3 Changes in BP from PRE to POST                                                                                

Table 4 Monthly Pill Counts  

The data collection process began immediately once patients joined the quality 

improvement project by collecting baseline blood pressure readings, administering pre-

intervention HELM and Hill-Bone questionnaires, reviewing medications, discussing educational 

information in patient packets, and determining blood pressure goals. Chart reviews were utilized 

to collect blood pressure measurements, medication changes, and education documented at each 

visit. Of the 31 project participants, 25 participants (80%) followed strict JNC 8 guidelines for 

hypertension management. One participant refused to take medications and only followed 

lifestyle changes, 2 participants refused to take more than 1 medication, and 3 participants 

refused to take more than 2 medications. Post-intervention HELM and Hill-Bone scales were 

completed by all participants and answers were analyzed.  

See Table 1 for results. The Hill-Bone scale helped to determine compliance in some 

patients, but more details as to the reason behind not taking medications or making appointments 

would help to further analyze the problems with treatment compliance. All patients were not 

truthful on the pre Hill-Bone Compliance Scale, which is evident by significant p-value analysis, 

fluctuating blood pressures, and inaccurate pill counts. The lack of truthfulness of the 

questionnaire helped to expose gaps in care such as: poor patient follow-up, not picking up 

prescriptions from the pharmacy, not taking medications, and poor dietary choices. In the 

comparison of pre and post Hill- Bone Compliance Scale, significant p-values were noted for 

questions: 

2. How often do you decide not to take your high blood pressure medicine? 
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6. How often do you make the next appointment before you leave the doctor’s office? 

8. How often do you forget to get prescriptions filled? 

10. How often do you skip you high blood pressure medicine before you go to the 

doctor? 

11. How often do you miss taking your high blood pressure pills when you feel better? 

12. How often do you miss taking your high blood pressure pills when you feel sick? 

13. How often do you take someone else’s high blood pressure pills? 

14. How often do you miss taking your high blood pressure pills when you are careless?14 

 The difference in pre and post values shows that participants answered more truthfully on the 

post questionnaire.  

See Table 2 for results. The HELM knowledge scale results showed that the participants 

had a better understanding from pre to post intervention. Significant p-values were noted when 

comparing pre and post answers on questions: 

 2. Most people can tell when their blood pressure is high because they feel bad. 

 3. Uncontrolled blood pressure can lead to which of the following: 

 5. People with hypertension do not need to take medicine if they exercise regularly. 

 6. Which of the following statements about blood pressure medicine is true? 

9. An overweight 60-year-old man has hypertension. He drinks one bottle of beer and 4 

cups of regular coffee a day. He adds regular table salt to his food at most meals. Which 

one of the following changes is the most likely to lower his blood pressure? 
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12. A man reports that his blood pressure is 148/78 when he checks it using the blood 

pressure machine in the pharmacy, 144/66 in his family doctor’s office, and 132/74 when 

he checks it at home. Which of the following statements is TRUE? 

13. When measuring your blood pressure at home, you should: 

14. Blood pressure is measured with two numbers, an upper number and a lower number. 

It is usually written as upper/lower. If someone is told that their goal blood pressure is 

126/76, when have they reached that goal?15 

 The participants’ knowledge of 8 out of 14 questions statistically improved, which shows that 

education during the study was beneficial. 

See Table 3 for results. Among all 31 subjects, the mean systolic blood pressure 

decreased by 3.935% with a standard deviation of 23.59. A t-test showed that the change in SBP 

is not significant at level 0.05 (p-value=0.3604). Among all 31 subjects, the mean diastolic blood 

pressure decreased 1.29% with a standard deviation of 10.161. A t-test showed that the change in 

DBP is not significant at level 0.05 (p-value=0.5408).  

See Table 4 for results. Pill counts were not done on all patients at each visit because 

some patients did not bring in bottles. The pill counts reveal noncompliance in a few patients 

because the dates on prescription bottles did not match the dates prescriptions were written or 

pill amounts did not match days in between visits. A regression analysis was performed to 

evaluate the effects on pill counts compliance on SBP. We found that a patient with pill counts 

compliance in month 1 can decrease SBP by an average of 17.63 which is significant with p-

value 0.0137; while compliance in month 2 can decrease SBP by 25.49 on average with p-value 

=0.0023. Compliance in month three is not significant. We also performed a regression analysis 
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to evaluate the effects on pill counts compliance on DBP. We found that a patient with pill 

counts compliance in month 1 can decrease DBP by an average of 6.28 which is not significant 

at level 0.05 (p-value 0.0641); while compliance in month 2 can decrease DBP by 6.43 on 

average with p-value= 0.0165. Compliance in month three is not significant.  

DISCUSSION  

Summary 

A decrease in blood pressures was the ultimate goal of the study and was observed by a 

mean decrease of systolic blood pressure by 3.935 and diastolic by 1.29. This would likely have 

been an even greater decrease if subject had complied better with the treatment (see table 3). 

Improving medication compliance directly correlates to lowering blood pressures; if patients do 

not take medications the condition will never be controlled. The more understanding patients 

have of the condition hypertension, the better management will be due to awareness. Strict 

guideline usage in all patients was not possible due to side effects of medications, allergies, 

comorbidities, and patient refusal. Utilizing evidence-based guidelines helped to strengthen the 

study and validate the use of guidelines in practice. Better understanding of patient perspectives 

and barriers to compliance were discovered during the study, which will help our practice 

improve care delivery by proactively tackling these and other issues in which close medication 

and life style adherence are vital. Baseline questionnaires provided direction to exactly which 

areas of education needed to be addressed with each patient.  

Interpretation 

The patients appeared to like the folders that included educational material on JNC 7 and 

JNC 8 guidelines, medication list, and blood pressure goals. Some patients asked for additional 
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educational information on the next visit, while some did not keep up with the materials in the 

folder. The management of the folder by patients demonstrated positive correlation to improved 

compliance and knowledge of the condition. Even though folder management was not a 

designated aim of the study, this provides insight to providing empowerment and responsibility 

to patients. 

In some patients, there was poor motivation to actively participate in care, as evidenced 

by missing appointments, fluctuating blood pressures, not taking medications, or not bringing in 

bottles. Bridging the gap from lack of drive to helping patients be willing and motivated to 

participate in care and improve outcomes would be beneficial in all aspects of health care, but 

can be difficult due to various reasons for each individual. Improving hypertension management 

can improve the quality of life by decreasing the chances of comorbidities and mortality. Lower 

blood pressures can decrease health care costs and lessen missed days of work due to disability. 

Limitations 

This quality improvement project can be used in other primary care practices. Limitations 

of the study include a small sample size of 49 male patients, with only 31 completing the project; 

also, the majority of participants were African-American thus limiting the generalizability of the 

study.  Comprehension of material was discovered to be problematic for some patients. 

Participants were unable to read the questionnaire were read the questions and asked to select the 

corresponding answer. Frustration with length of time to complete the questionnaires in lower 

literacy patients was observed. Therefore, it is difficult to determine if the questions were 

understood and answered appropriately in this subpopulation. Many participants are already on 

hypertensive medications and compliance was the main issue for elevated readings. Having a 

population of more medication naïve patients could have strengthened the study. 
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Conclusions 

The advanced nurse practitioner’s quality improvement (QI) project can help to decrease 

patient’s cardiovascular risk, comorbidities, and cost related to hypertension while increasing 

patient’s awareness of treatment compliance.  Through the use of this QI project strategy 

hypertension was more effectively managed for the patients of this clinic; as evidenced by 

lowering blood pressure, increasing understanding and compliance of medications and a heart 

healthy lifestyle. The QI project can be sustained because results proved that hypertension 

readings improved which in turn will improve patient outcomes through the proposed 

interventions. The the practice change can be fully implemented in the entire hypertensive 

population in the clinic.  
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