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Abstract
Physical therapists are increasing their autonomous practice, which includes direct patient referral without a provider first assessing the patient. The Guide to Physical Therapist Practice recommends that every patient being seen for physical therapy should have a cardiopulmonary system review. Review of literature shows that physical therapists are not routinely performing blood pressure (BP) and heart rate screenings on their patients. The purpose of this DNP project was (1) to educate physical therapists the importance of measuring BP and heart rate values for patients being seen for physical therapy (2) to establish a policy and procedure for BP and heart rate assessments prior to physical therapy sessions, (3) and to teach physical therapists steps for healthcare provider referrals and steps for interprofessional communication for abnormal BP and heart rates. Methods included (1) BP and heart rate screening and related analysis education for providers, (2) policy and procedure development and education for the clinic (3) healthcare provider referrals and interprofessional communication education, (4) and development of a BP and heart rate audit tool for providers. Results showed that the methods implemented did not change frequency of blood pressure and heart rate screenings. Results did show physical therapists stopping sessions and performing provider referrals based on BP and heart rate values. Implications of this project were safe practice and the importance of BP and heart rate screenings before physical therapy because BP and heart rate readings could be contraindications for physical therapy.
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Blood Pressure and Heart Rate Screenings in Physical Therapy:
An Interprofessional DNP Project
Chapter I: Introduction
Background and Significance 
Physical therapists are increasing their autonomous practice, which includes direct patient referral without a provider first assessing the patient (American Physical Therapy Association [APTA], 2016). Physical therapists are essential providers of rehabilitation, performance enhancement, prevention, and risk reduction services (APTA, 2014). The physical therapists’ examination of the patient includes a history, review of systems, and performing tests and measures to identify new or existing problems (APTA, 2014). These examinations help the physical therapist develop a diagnosis, prognosis, and plan of care (APTA, 2014). Physical therapists synthesize this information to determine if the identified problems are within in their scope of practice or if a referral to a health care provider is indicated (APTA, 2014). 
Physical therapists have minimum skills they need to meet to perform entry-level jobs. One skill that needs to be met is a complete systems review. Physical therapists need to be able to recognize positive signs and symptoms of the complete review and to identify when a provider referral is warranted (APTA, 2013). The Guide to Physical Therapist Practice recommends that every patient being seen for physical therapy should have a cardiopulmonary system review. The review includes a screening of the patient’s blood pressure (BP), heart rate, and respiratory rate (APTA, 2014). However, many physical therapists are not measuring vital signs during a patient’s initial or subsequent treatment sessions (Thistle, Basskin, Shamus, & Jeffreys-Heil, 2016). 
Physical therapists’ evaluations and treatments can cause stress on a patient’s physiological and cardiovascular systems (Thistle et al., 2016). Exercise is a common treatment in physical therapy (van Teeffelen, de Beus, Mosterd, Bots, & Mosterd, 2009).  Physiologic stress is a force that disturbs equilibrium in the body (Venes & Taber, 2009). Performing exercise with an underlying health condition can cause adverse cardiac events such as cardiac arrest or myocardial infarction (van Teeffelen et al., 2009).  Therefore, routine vital sign screenings provide physical therapists information about a patient’s current status (Thistle et al., 2016). Although the Guide to Physical Therapist Practice recommends screening respiratory rate, the current research and literature review in practice focuses on BP and heart rate screenings in physical therapy (APTA, 2014). Thus, the focus of this quality improvement project was to determine vital sign screenings of BP and heart rate related to physical therapy practice. 
Blood pressure and heart rate screenings should be conducted before physical therapy since abnormal vital signs can be contraindications for treatment (APTA, 2006) (Appendix A).  BP and heart rate deviant values can be indications for physical therapists to act upon and provide physician referral. Hypertensive emergency is described as a BP reading of 180/120 or greater with associated symptoms of chest pain, shortness of breath, back pain, numbness, weakness, changes in vision, or difficulty speaking. Hypertensive urgency is described as a BP reading of 180/120 or greater without associated symptoms (AHA, 2017).  Primary care providers should be notified with each of these hypertensive disorders. The physical therapists should call 9-1-1 for the patient to be transported to the nearest Emergency Department during a hypertensive emergency (American Heart Association [AHA], 2017).  


Significance of Chronic Disease
Chronic diseases are one of the most common, costly, and preventable of all health problems (Centers for Disease and Control [CDC], 2017). As of 2012, 117 million people had one or more chronic health problems (CDC, 2017). Heart disease and stroke account for 46% of deaths in the United States (CDC, 2017).  In addition, heart disease and stroke can cause serious illness, disability, decrease quality of life, and billions of dollars of economic loss each year (Healthy People 2020, 2017). Healthy People 2020 (2017) provides science-based health objectives for improving the health of all Americans. One of the goals of Healthy People 2020 (2017) is to improve cardiovascular health and quality of life through prevention, detection, and treatment for heart attacks and strokes. 
Significance of Chronic Disease: Cardiovascular Disease
Cardiovascular disease (CVD) refers to heart conditions that involve narrowed or blocked blood vessels. Additional CVD conditions include myocardial infarctions or heart attacks, strokes, arrhythmias (heart beat irregularities), and heart valve problems (AHA, 2017). CVD is the leading cause of death for both men and women in the United States (US). Statistics show that 1 in every 4 deaths is from cardiovascular disease (CDC, 2017). Risk factors for cardiovascular disease are hypertension, high blood cholesterol, diabetes, prediabetes, overweight, obesity, smoking, physical inactivity, family history of early heart disease, preeclampsia, unhealthy diet, and advanced age (National Heart, Lung, and Blood Institute, 2017).  Currently 49% of Americans have at least one of these risk factors (CDC, 2017).



Cardiovascular Disease Risk factor: Hypertension
Stage one hypertension is defined as systolic pressure 130-139 mmHg or a diastolic pressure 80-89 mmHg (AHA, 2017). Stage two hypertension is defined as a systolic pressure 140 mmHg or greater or a diastolic pressure 90 mmHg or greater (AHA, 2017). Hypertension is diagnosed when the BP is elevated on two readings on two different occasions (AHA, 2017). Seventy-five million or 1 out of 3 Americans have hypertension (CDC, 2016). Only 54% of people with hypertension have it controlled (CDC, 2016). Hypertension has no signs or symptoms, so most people are unaware they have this condition. When patients are not diagnosed or are poorly managed, hypertension can cause heart disease and strokes, which are the leading causes of death in the United States (CDC, 2016). 
Cardiovascular Indicators 
BP and heart rate readings are two indicators of a person’s cardiovascular health (AHA, 2016). Kasinskas, Wood, and Koch (2011) conducted a study to assess if patients seen at outpatient physical therapy had undiagnosed or poorly controlled hypertension.  The study showed that of 87 patients, 27 patients had prehypertension and 27 patients had undiagnosed hypertension (Kasinskas, Wood, & Koch, 2011).
Cardiovascular Indicator: Heart Rate
Heart rate is a factor of myocardial oxygen demand, coronary blood flow, and myocardial performance (Bohm, Reil, Deedwania, Kim, & Borer, 2015). An epidemiological study has shown that heart rate is directly correlated with survival; higher heart rates indicate lower survival rates in the general population (Bohm et al., 2015). Heart rate is a marker of disease severity and is correlated with cardiovascular outcomes, hypertension, coronary artery disease, and heart failure (Bohm et al., 2015). Hypertension studies have shown that a baseline high heart rate that increases with follow up visits is associated with mortality risk; whereas a heart rate that decreases overtime is associated with lower cardiovascular mortality (Bohm et al., 2015).
An adult’s normal resting heart rate is between 60-100 bpm. Factors that affect heart rate are air temperature, body position, emotions, body size, and medication use. Being a well-trained athlete and people who take medications, such as beta-blockers, can lower a person’s heart rate to 40-60 bpm (AHA, 2016). Electrical changes can affect a person’s resting heart rate. Changes in electrical impulses can cause the heart to beat too fast, too slow, or erratically. Such changes cause the heart to pump ineffectively, which may result in cardiac arrest, strokes, and organ damage (AHA, 2016). A study by Diaz, Bourassa, Guertin, and Tardif (2005) concluded that a resting heart rate greater than 83 bpm was a strong indicator for cardiovascular death.  In addition to high heart rate, age, male gender, hypertension, diabetes, smoking habits, and triple vessel disease were all independently associated with risk of death (Diaz et al., 2005). 
Problem Statement
The purpose of the DNP project was to educate physical therapist providers the importance to measure BP and heart rate for every patient being seen for physical therapy. Additionally, the project aimed to establish a policy and procedure for BP and heart rate assessments prior to physical therapy sessions. Finally, the project aimed to educate physical therapists to implement healthcare provider referrals and interprofessional communication for abnormal BP and heart rate values. 




Project Questions
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The clinical questions for the DNP project are: Does BP and heart rate education for physical therapists in an outpatient setting increase frequency of BP and heart rate screenings among patients? Does a BP and heart rate policy and procedure facilitate communication to healthcare primary care providers? Does the new (1) BP and HR procedure pathway and (2) BP and heart rate screenings on adult patients’ policy process help the practice? If BP and/or heart rate are elevated, do the physical therapists follow the policy for provider referral and communication? Do the physical therapists continue with the session if the BP and heart rate are too high or too low? Do the physical therapists call the provider immediately? Do the physical therapists call the provider at all if the BP and heart rate are abnormal? Do the physical therapists activate the emergency action plan if BP and heart rate are abnormal and patient complains of cardiovascular symptoms?
Justification of Project
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]An extensive literature review concluded that physical therapy interventions impact the cardiovascular system to some extent. Physical therapists are not performing vital sign screenings on patients (Thistle et al., 2016). Physical therapists, at this author’s site, did not perform BP and heart rate screenings prior to project implementation. The clinic site champion stated, “physical therapists use clinical judgment for vital sign screenings” (personal communication, January 19, 2018). Based on this communication, a retrospective patient chart analysis was performed for January 2018 by the site champion. Patients’ ages ranged from 18-83 years of age and had varying orthopedic and neuromuscular complaints. The chart review showed that physical therapists did not routinely screen BP and heart rates on patients. The review indicated a need for the project. This data reviewed by the site champion was only used to justify the need for the project. 
Theoretical and Conceptual Framework
The theoretical framework for this project was based Kurt Lewin’s Planned Change Theory. The theory provided a basis for planned change. Planned change occurs by design, rather than spontaneous change. Effective change is possible when Lewin’s theory is implemented correctly (McEwen & Wills, 2011). The conceptual model was based on Donabedian’s Quality of Care Framework. Donabedian’s model stated that the role of a quality manager is to find the most efficient process to arrive at greatest benefit at the least patient cost (Butts & Rich, 2015). Donabedian thought that quality health care is defined by structure, process, and outcomes. Donabedian’s model considered the difficulty of standardizing care-caused variances among healthcare providers. Donabedian believed that different clinical practices could achieve the same outcomes using this model (Butts & Rich, 2015). 
Assumptions
	Assumptions of this project were that physical therapists would correctly take BP and heart rate screenings for each patient session. The physical therapists would make referrals and communicate with the primary care physicians when BP and heart rate screenings were abnormal based on the policy and procedure. Physical therapists would activate the emergency action plan with abnormal BP and heart rate screenings or if a patient complained of cardiovascular symptoms. BP and heart rate would be obtained with each patient encounter.



Definition of Terms
Physical Therapy: services provided by a physical therapist to develop, maintain, and restore maximum movement and function (APTA, 2016).
Vital Signs: measurement of the body’s temperature, pulse, respirations, and BP (John Hopkins, 2017). “Physical signs concerning functions essential to life: pulse, rate of respiration, blood pressure, and temperature.” (Venes & Taber, 2009, p. 2127).
Blood pressure (BP): measure of pressure of blood against arteries (Cleveland Clinic, 2017). “The tension exerted on the walls of arteries by the strength of the contraction of the heart.” (Venes & Taber, 2009, p. 288).
Heart Rate (Pulse): number of times heart beats per minute (Cleveland Clinic, 2017). “Rate, rhythm, condition of arterial walls, compressibility and tension, and size and shape of fluid wave of blood traveling through the arteries as a result of each heartbeat.” (Venes & Taber, 2009, p. 1938-1937). 
Target Heart Rate: measured during physical activity. Heart rate should be 50-70% of maximum heart rate for moderate activity and 70-85% for vigorous activity based on age. Age – 220 = Maximum Heart Rate (Centers for Disease Control and Prevention, 2015). 
Direct Access: removal of the physician referral to access physical therapist’s services for evaluation and treatment (APTA, 2016).


Chapter II: Review of Literature 
Review of Literature
A paucity of literature relating to physical therapy and physical therapists’ referrals of abnormal BP and heart rate screening exists. The search strategy was created using the following keywords: physical therapy, vital signs, blood pressure, heart rate, and referral. The review was limited to 15 years 2002-2017 and to English language research. The search strategies were replicated in PubMed, The Cumulative Index to Nursing and Allied Health Literature (CINAHL), and Google Scholar as equivalently as possible (See Appendix B). The initial exclusions included studies not pertaining to subject matter. Secondary exclusion included terminology not in title or abstract, textbooks, commentary, pilot study, unclear titles, and letters to the editor. Eligible articles for project review included all systematic reviews, meta-analysis, surveys, original research, and non-randomized and randomized research (See Appendix C). Literature was graded based on Melnyk and Fineout-Overholt (2011) rating system for the hierarchy of evidence (See Appendix D)
Current Physical Therapy Practice Literature Summaries
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]The Guide to Physical Therapist Practice recommends that every patient seen for physical therapy should have a cardiopulmonary system review. The systems review includes BP, heart rate, and respiratory rate screening (APTA, 2014). However, the research reviewed focuses on BP and heart rate screenings.
Frese, Richter, and Burlis (2002) conducted a survey of 387 physical therapist clinical instructors on heart rate and BP measurements in their clinical practice. Of the respondents, 59.5% reported that measuring vital signs should be included in physical therapy screening. However, 38% of respondents admitted to not taking heart rate measurements, and 43% said they never take BP measurements on new patients. Only 6% of respondents said they always perform heart rate and BP measurements on new patients. Additionally, only 2.3% of respondents always used vital sign measurements for progression of interventions. When asked why respondents did not routinely assess vital signs, 52.3% of the physical therapists chose the option “not important for my patient population” (Frese, Richter, & Burlis, 2002).
Peters’ (2014) survey determined if physical therapists routinely assess vital signs on patients. Out of the 45 respondents, the majority of the respondents determined it was extremely important for BP (44.4%) and heart rate measurements (46.6%) with cardiovascular disease for each visit. However, 0.8% of the respondents thought it was necessary to perform BP and heart rate measurements for each patient at every visit.  In addition, 40% of respondents said they did not perform vital sign measurements because it was not important to their patient population. The most common reason respondents did not screen vital signs was because “not important for my patient population” and “lack of time.” Furthermore, none of the respondents chose “lack of skill in taking these measurements.” Only 28.9% of respondents stated their work place had a policy regarding vital sign screenings.
Millar et al. (2016) conducted an observational study to determine if physical therapists were measuring heart rate and BP on patients. The study concluded that out of 74 patient sessions, pre-activity vitals were recorded on two patients and post-activity vitals were recorded on one patient. Even though the physical therapists were aware they were being monitored, vital sign measurement were not performed. The study showed that physical therapists, in this sample, were not taking regular BP and heart rate measurements during initial, follow-up, or discharge visits (Millar et al, 2016). 
In another study, Scherer et al. (2011) conducted an analysis of physical therapist's practices regarding the frequency of vital sign screenings and how the vital sign response altered the therapist’s interventions.  A total of 56.3% of patients had their vital signs recorded. Of the vital signs recorded, 24.9% had an abnormal vital sign screening on day 1, while 29% had an abnormal vital sign screening on the fourth day of the session. There was a statistically significant difference between vital sign response on day one and day four. The study showed a significant correlation between normal vital sign screenings, patient education, and gait training. Additionally, a majority of patients were receiving gait training without pre- treatment vital sign screenings. 65.8% of patients, over the course of four days, were receiving gait training without pre- treatment vital sign screenings (Scherer et al., 2011). These findings are significant because a patient is at increased risk of falls when the patient has an abnormal heart rate and rhythm, abnormal blood pressure, or abnormal blood pressure and heart rate responses to postural changes (APTA, 2007).
Allen and Mulderink (2014) conducted a survey to determine 61 physical therapists’ views on 27 items regarding height, weight, vital signs, demographics, and factors that may influence vital sign assessment. Responses revealed 41% of physical therapists rarely assessed heart rate and 36% rarely assessed BP. Results exposed 69% of physical therapists surveyed did not assess these measures because a “patient did not have a current cardiorespiratory pathology.” Lack of equipment was not a barrier to obtaining these measures. 
Arena, Reyes, Rolf, Schlagel, & Peterson (2018) conducted a survey to determine 313 physical therapists’ views on 28 items regarding BP attitudes, practice behaviors, and knowledge that may influence obtaining BP measurements. Responses revealed that 51.8% of respondents did not feel measuring BPs during evaluation were important. Furthermore, 85% of respondents did not routinely measure BP during their evaluations. In addition, respondents performed a BP measurement less than half the time before physical therapy. Therapists did not measure a BP 96.1% of the time before therapy and did not measured BP 97.8% after therapy. Twenty-three percent of respondents correctly identified a hypertensive SBP reading, while 25.5% of respondents correctly identified a hypertensive DBP reading. A total of 70.5% of respondents reported no barriers to measuring a BP. The respondents that reported barriers included time (20.1%) and inadequate equipment (10.2%) as barriers to obtaining a BP.
Physical Therapists’ Referral to Medical Providers Literature Summaries
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Patients can be evaluated by physical therapists without a referral for physical therapy from their primary care provider. Advocates for direct access to physical therapists stated this direct accessibility increased patients’ choice of health care providers, improved patients’ services, and reduced delays in receiving physical therapy (APTA, 2016).  However, opponents of direct access expressed physical therapists may overlook serious medical conditions because they are not trained to medically diagnose (APTA, 2013). The autonomy of direct access necessitates further evidence to guide physical therapists’ clinical decision making regarding BP and heart rate screenings (Thistle et al., 2016). 
Jette, Ardleigh, Chandler, and McShea (2006) conducted a survey to discern if physical therapists had the ability to make decisions for physical therapy intervention or provider referral in patients seeking direct access physical therapy services. The researchers distributed 399 surveys with 12 case scenarios and received 394 completed surveys. The scenarios had three management choices to choose from: providing physical therapy intervention to the patient without medical referral, providing intervention and then referring the patient to a medical professional, or referring the patient to a medical professional before any physical therapy intervention 
 The study showed 98% of respondents collected a routine medical history on all patients, 94% collected medication information for more than 75% of their patients, and 7% measured vital signs on more than 75% of their patients. The study concluded that physical therapists made correct medical decisions in 87% of musculoskeletal conditions, 88% for noncritical medical decisions, and 79% for critical medical decisions. For the critical scenario, less than 80% of physical therapists acknowledged the need for immediate referral. This data suggests that physical therapists may require more education related to screening for medical conditions and red flag symptoms (Jette, Ardleigh, Chandler, & McShea, 2006).
	Screening for medical referral is an essential component in a physical therapist's assessment. However, there are very few studies that examine medical screening across physical therapy practice. Mount, Graham, Clark, Morris, and Foley (2016) examined if physical therapists in different practice settings would screen for a medical referral. The study created eight vignettes that were distributed to 214 physical therapists.  The vignettes consisted of critical medical outpatient settings, noncritical medical settings, and traditional outpatient settings. According to the vignettes, the mean correct management decision was selected for 90.5% of cases. The mean correct answer for traditional vignettes was 89.5%, noncritical vignettes were 90.25%, and a critical vignette was 92%. The total mean for respondents that made correct decisions for 100% of the vignettes was 47.1%. The percent of respondents that made correct decisions for 100% of the vignettes was 79.6% for traditional, 69.9% for non-critical, and 86% for critical vignettes. Physical therapists with more practice years of experience performed better on the vignettes than recent graduates with formal medical referral curriculum. Almost all the respondents in the study reported making a health care provider referral in the last 60 days (Mount et al., 2016).
Thistle et al. (2016) conducted a survey with 17 physical therapists to determine their clinical decision-making in response to patients’ vital signs. Respondents stated sources of reference for cardiovascular risk included clinical experience (29.4%), education (17.6%), and patient presentation (70.6%). Respondents stated factors that influenced decision to treat or refer patient included patient history (35.3%) and clinical experience (47.1%). 
The studies reviewed that related to medical referral found physical therapists are not screening their patients, including performing BP and heart rate screenings on all patient visits. Additionally, the studies supported evidence that physical therapists use many aspects to make informed medical decisions regarding when to treat or refer a patient when BP and heart rate are taken. Since physical therapists can have direct access to patients without going through their primary care physicians/providers, and most of physical therapy sessions involved exercising, which could have a strain on the body: the measurement of BP and heart rate becomes even more important in clinical settings. These studies confirmed physical therapists have the knowledge to discern how to respond if a patient presents with abnormal BP and heart rate, however only a limited number of physical therapists assess a patient’s BP and heart rate prior to treatment. This can cause adverse CV events. 





Synthesis of Literature
 	Physical Therapy and Vital Sign Screening Surveys
Three surveys were reviewed on physical therapist’s practice of vital sign screenings (Frese, Richter, and Burlis (2002), Peters (2014), & Allen & Mulderink (2014)). Frese, Richter, and Burlis (2002) selected 2,663 clinical instructors at education sites of the Department of Physical Therapy, Saint Louis University and the Program of Physical Therapy, Washington University. Both programs are located in Saint Louis, MO. A total of 387 surveys were completed. Not all questions were completed in the survey, so a subset of sample sizes based on responses ranged from 350-387. To reduce bias, the investigator, who selected instructors, was not a clinical educator. The survey contained questions about heart rate measurements, BP measurements, and demographics. A Likert-like scale was used to assess frequency.  Based on the respondents, most physical therapists believed heart rate and BP should be assessed on all patients, but very few assessed these screenings. Limitations to this survey included systematic bias of respondents since only clinical instructors were surveyed. Additional limitations of this study included a non-random sample selection. Further research was needed to assess education programs on clinical decision-making and determine if and how heart rate and BP measurements are used in clinical decision-making interventions. In future studies, Frese, Richter, and Burlis (2002) suggested using random samples of physical therapists working in a variety of settings to generalize findings. 
Peters’ (2014) research was a non-experimental quantitative survey study using a convenience sample of 45 Florida Physical Therapy Association members. The participants had at least six months of practice in adult outpatient settings. A response rate was not calculated for the study. Twenty-eight percent of respondents worked in a setting that had a policy regarding vital sign measurements. No respondent stated a lack of skill because they did not perform vital sign screenings.  Peters (2014) found that the majority of physical therapy practices do not have a vital sign screening policy in place (28.9%). The limitations of this study included the small, non-randomized sample of participants from the same region. Further future research was needed to examine physical therapy’s use of vital sign screenings in outpatient clinics. 
Allen and Mulderink (2014) distributed a survey on vital sign screenings to 268 Illinois outpatient physical therapists through APTA member’s list. Only 61 (23%) physical therapists completed the survey. Results showed 36% (22) of respondents measured BP, while 41% (25) measured heart rate. Additionally, 69% (42) believed their patients did not have a cardiorespiratory disease; therefore, they did not evaluate heart rate and BP.  Findings from Allen and Mulderink (2014) indicated that education and equipment were not barriers to obtaining blood pressure and heart rate screenings. Limitations to this study included a small, non-randomized sample from the same region. Allen and Mulderink (2014) found further research was needed to examine the use of vital sign screenings in outpatient physical therapy clinics. Additional studies were necessary to obtain random samples of physical therapists working in a variety of regional settings to generalize findings. 
Arena et al. (2018) distributed a survey on vital sign screenings, self-reported attitudes, practice behaviors, and knowledge to 1440 Midwestern outpatient physical therapists through APTA member’s list. A total of 313 (21.9%) physical therapists completed the survey. Results showed that 51.8% of respondents did not feel measuring BPs during evaluation were important. Furthermore, 85% of respondents did not routinely measure BP during their evaluations. In addition, respondents performed a BP measurement less than half the time before physical therapy. Therapists did not measure a BP 96.1% of the time before therapy and did not measured BP 97.8% after therapy.  Twenty-three percent of respondents correctly identified a hypertensive SBP reading, while 25.5% of respondents correctly identified a hypertensive DBP reading. A total of 70.5% of respondents reported no barriers to measuring a BP. Arena et al. (2018) indicated that education is a barrier for physical therapists obtaining BP readings in outpatient settings. Limitations to this study included a small non-randomized sample from the same region. Arena et al. (2018) found further research was needed to assess regression techniques to predict why a therapist performs a BP measurement. Additional studies are necessary to obtain random samples of physical therapists working in different regions to generalize findings. 
Physical Therapy and Vital Sign Screening Observational Studies
One observational study reviewed physical therapists’ practices for heart rate and BP screenings (Millar et al., 2016). Physical therapists from six area clinics in the southwest region of Michigan were observed in this study by their supervisors. All six of the clinics were outpatient orthopedic physical therapy settings. A total of 15 licensed physical therapists that performed 74 patient sessions were observed.  Frequency of physical therapists’ measuring heart rate and BP during initial assessment and follow-up sessions was recorded. The observational study determined that out of 74 patients seen for physical therapy, only two patients had pre-session visit vital sign screenings.  Limitations included one-region sample, one outpatient orthopedic clinic, and one practice area. The supervisors who observed the therapists could have influenced study conduct by the Hawthorne effect. 




Physical Therapy and Vital Sign Screening Analysis
	One analysis of using an outcome tracker of physical therapists’ practices in vital sign screening was reviewed (Scherer et al., 2011). Regis University Doctor of Physical Therapy students analyzed 323 patients in an acute care setting during their acute care clinicals. An acute care outcome tracker was developed for data collection in this study. Therapy students collected data during acute care clinicals. Results indicated that 65.8% of patients who were not screened for HR and BP still received gait training. The analysis showed the physical therapists are not routinely monitoring vital signs in acute care settings. Limitations included researcher bias and small sample sizes Students collected the data during their clinicals perhaps undue influence, with possible violation of their autonomy. Researchers found that bias-free research was needed to assess vital sign screenings and physical therapists’ interventions.
Literature Support for Component One of the DNP Project
Four studies found that physical therapists rarely assess their patients’ BP and heart rate (Peters (2014); Frese, Richter, & Burlis (2002); Allen & Mulderink (2014); and Arena et al. (2018). Their surveys indicated that the majority of physical therapists did not perform patient BP and heart rate screenings because it was not important to their patient population. Two other studies observed that physical therapists did not perform BP and heart rate screenings on patients (Millar et al. (2016) and Scherer et al. (2011).
 All six studies found that physical therapists performed patient therapy sessions without BP or heart rate assessment. These studies support the need for 1) the need for BP and heart rate screenings, 2) BP and heart rate education, and 3) BP and heart rate policy and pathway development as a component of the DNP project design. 

Physical Therapy Medical Referral Case Descriptions
Mount et al., (2016) reviewed clinical case descriptions of physical therapists’ screening for medical referrals. Random samples of 1,100 APTA members were contacted to complete the survey. Of that sample, 214 (19.4%) members completed the survey. The total mean for one hundred (47.1%) respondents made correct decisions for 100% of the vignettes. There were several limitations to this survey. The sample size for the survey was small. Clinical vignettes do not “capture” actual provider history and examination behaviors. The vignettes used were brief. Additional research is needed to assess (1) accuracy of screening for medical referral and (2) factors that affect clinical decisions.
Physical Therapists’ Decision Making for Provider Referral Surveys
	Two surveys on physical therapists’ decision making for provider referral were reviewed (Jette et al., 2006 & Thistle et al., 2016). Jette et al. (2006) collected a random sample of 1,000 members of the Private Practice Section through APTA. The sample only included physical therapists that were members of both the Private Practice Sector and the APTA. The random sample received a survey by mail to complete as a paper or an online survey. Three hundred and ninety-four surveys were completed. The study concluded that physical therapists made correct medical decisions in 87% of musculoskeletal conditions, 88% for noncritical medical decisions, and 79% for critical medical decision. Of the completed surveys, 40% chose to refer to provider before physical therapy intervention when presenting with musculoskeletal conditions and having chest pain symptoms. For the critical scenario, less than 80% of physical therapists acknowledged the need for immediate referral. Case scenarios had limited information. Short scenarios could have prevented the respondents from performing additional patient history and examination. Thus, short scenarios could have skewed results on correct management decision. The small response rate may reflect a volunteer bias for persons to decide to take part in the survey and then a response bias for persons seeking to please response reviewers. Respondents who found the scenarios difficult might not have participated fully, compared to those respondents with more knowledgeable of the scenarios. The bias was indicated based on respondents’ years of experience and board certification status. Further research is needed to assess accuracy of physical therapists’ assessment and clinical decision-making interventions. 
Thistle et al. (2016) distributed a survey to 17 physical therapists through snowball sampling. The survey was created by the researchers and peer reviewed by two faculty members of the College of Health Professions and Social Work at Florida Gulf Coast University.  The survey included demographic questions, questionnaire related to clinical decision-making, and two clinical scenarios. Participants were licensed physical therapists who had practiced for the last six months. Respondents stated factors that influenced decisions to treat or refer patients included patient history and presentation (35.3%), clinical experience (47.1%), and various other parameters (29.4%).  This study found that cardiovascular education needed to be added to methods. It confirmed communication with referring physician was needed to determine if the patient could continue treatment.  Limitations to this study were the small sample size and from one region. Further research was needed to examine physical therapists’ clinical decision-making interventions in a larger sample size.  
Literature Support for Component Two of the DNP project
Three studies found physical therapists made correct medical screening decisions for the majority of patient seen in their sessions (Mount et al. (2016); Jette et al. (2006); and Thistle et al. (2016). All three studies concluded that medical screenings should be performed on all patients. Decisions that affect medical screenings include patient history, clinical presentation, practice history, education, and abnormal vital signs. These studies support the need for (1) medical screening education for physical therapists, and (2) physical therapists’ decision-making to continue with therapy or to refer a patient to a primary care provider as a component of the DNP project design. 
Literature Synthesis Conclusion
Most of this literature review supports the need for (1) blood pressure and heart rate education, (2) policy and pathway development, and (3) provider communication and referral to increase vital sign screenings (Peters, 2014; Frese, Richter, and Burlis, 2002; Allen & Mulderink, 2014; Millar et al., 2016; and Scherer et al., 2011). These studies supported blood pressure and heart rate screening education as an important component of this DNP project (Peters, 2014; Frese, Richter, & Burlis, 2002; Allen & Mulderink, 2014; Millar et al., 2016; and Scherer et al., 2011). Peters’ (2014) stated that development of a BP and heart rate policy should be added to physical therapy practice methods. Thistle’s et al. (2016), wrote that communication with referring physician is needed to determine if patients can continue physical therapy treatment or require a health care provider referral.  Furthermore, findings from the Mount et al. (2016); Jette et al. (2006); and Thistle et al. (2016), studies indicated that medical screening education and physical therapist’s decision making to continue with therapy session or refer a patient needed to be in the project design. 
The literature review found that physical therapists do not perform BP and heart rate screenings consistently. There is limited research in physical therapy practice on blood pressure and heart rate education, policy development, and provider communication and referral for abnormal patient vital sign screenings. There is a gap in the literature on the effect of combining these factors to determine if BP and heart rate screening would increase in physical therapy sessions. This interprofessional QI project provided information to the physical therapy community on combining these components. The impact of assessing BP and heart rate on patients in one physical therapy clinic resulted in higher quality of patient care. 
Theoretical and Conceptual Frameworks
Lewin’s Planned Change Theory is based on the process of moving the human capitalist to change. The framework of the theory is on Lewin’s development of the force field analysis (FFA). The FFA identifies and evaluates the factors or forces that influence a situation. Factors are defined as either driving or hindering the situation (Shirey, 2013). Factors in the Planned Change Theory are unfreezing, moving, or refreezing. Unfreezing is the first stage of the theory, which entails a person realizing the need for change and moving others to see the need for change.  Which leads into the second stage of the theory. The moving stage looks at change as a process rather than an event. This stage involves creating a plan of action and engaging people to try out the proposed changed. This stage is the most difficult because people are fearful of change and will meet it with resistance (Shirey, 2013). Coaching and clear communication can help people overcome their fears. Refreezing, the third stage, insists stabilizing the change so that it becomes ingrained in the culture, practice, and policies. When refreezing the change, this produces an equilibrium, which is now recognized as the higher level of performance (Shirey, 2013).  The strengths of this theory are versatility, practicality, and ease of use. The theory is considered to be most effective with the change coming from senior management. Limitations of the theory are it being too simple, static, and linear. Since change is often complex, it cannot always be fixed into unfreezing, moving, and refreezing (Shirey, 2013).  A diagram was created to show Lewin’s theory use in this project (Appendix E). 
Donabedian’s conceptual model describes the triad of structure, process, and outcome to evaluate the quality of health care. Donabedian defines structure as the settings, qualifications of the providers, and administrative systems where care takes place. Process is defined as the components of care delivered, while outcome is defined as the recovery, restoration of function, and survival. These components serve as the foundation of the model (Ayanian & Markel, 2016). Settings where care is delivered are the structures. Processes are whether good practices are followed. Outcomes are the impact of care on health status. The model proposes that the structure in which care is delivered affects the processes and outcomes. While, outcomes indicate the effects of structure and processes, a particular outcome is chosen to measure a particular process. System redesigns will correct deficiencies, thus improving quality of care.  Additionally, continued performance-monitoring keeps a high quality of care (McQuestion, 2006). A diagram was created to show this Donabedian’s conceptual model’s use in this project (Appendix F).

Chapter III: Methodology 
Design
This project was a quality improvement project using the Plan-Do-Study-Act (PDSA) rapid cycle of improvement for policy and procedure development, and evaluation of practice implementation. It was a performance improvement project based on a need in one physical therapy clinic. The project received a site letter of support from the clinic prior to commencing the interventions (Appendix G). The implementation date started April 30, 2018 and ended June 22, 2018 (Appendix H). PDSA workflow steps were amended over the eight-week implementation (Appendix I). The anticipated ideas for implementation based on the synthesis of evidence and team consensus included the following: (1) BP and heart rate screening and related analysis education for providers, (2) Policy and procedure development for the clinic, (3) Policy and procedure education, (4) Healthcare provider referrals and interprofessional communication education, (5) Development of a BP and heart rate audit tool for providers, and (6) Weekly tool auditing. Team feedback and PDSA results were shared weekly during the eight-week implementation. PDSA workflow was modified during routine communication over the eight-week implementation if changes were needed for improvement.
Setting and Sample
	The setting took place in an Outpatient Orthopedic Physical Therapy Clinic in the central region of North Carolina. There were three full time physical therapists and two physical therapy assistants in the clinic. They saw an average of 45 patients a day, averaging 225 patients per week, and 900 patients per month. Patient conditions ranged from orthopedic, sport, wellness, and neurologic disorders. 

Methods
The methods of this project were based on the PDSA process. The PDSA is a process used to accelerate movement (Appendix I & Appendix J). The process consisted of planning interventions, testing interventions, studying results, and acting on what was learned (IHI, 2017). Education materials outlining steps to correctly screen BP and heart rate were distributed to the physical therapists at the clinic. A policy and procedure for BP and heart rate screenings was created using evidence-based practice guidelines in conjunction with the site champion (See Appendix K and Appendix L). Communication with the site champion included emails, telephone calls, and face-to-face meetings. A PowerPoint presentation on BP and heart rate screening was developed and presented to staff so their knowledge of normal and abnormal BP, and heart rate values and correct BP and heart rate skill measurements would increase. The PowerPoint included significance of BP and heart rate screenings on patients, health care provider referrals, and health care provider communication. It also discussed an emergency action plan, and how to discern when to continue with therapy or refer a patient (See Appendix M). A BP and heart rate screening audit tool were created for the physical therapists to document measurements and interventions taken (See Appendix N). A tally tool was created for the physical therapists to document the number of BP and heart rate screenings and patients seen per day (See Appendix O).
Protection of Humans
	Organizational approval and waiver from an Institutional Review Board (IRB) was obtained (Appendix P and Q). An email exchange and Epirate documentation indicated that the project met IRB exemption for the university. An email exchange with the site champion and the site’s IRB representative confirmed there was no need for IRB approval. 
Instruments
	The clinic uses manual sphygmomanometers (blood pressure cuffs). Welch Allyn (2014) non-automated sphygmomanometers are noninvasive blood pressure measurement devices used in conjunction with a stethoscope and an inflatable cuff for pediatric and adult patients. Welch Allyn sphygmomanometers have a +/- 3 mmHg measurement accuracy (Welch Allyn, 2014). Welch Allyn recommends a calibration check every two years (2014). The clinic uses manual radial pulse check or a pulse oximetry to measure heart rate. 
Data Collection and Analysis
The project was implemented over eight weeks. The frequency of BP and heart rate screenings was evaluated before and after education. The frequency of abnormal BP and heart rate readings was also analyzed. The range used for safe exercise therapy at rest was BP systolic BP 90-180 mmHg, diastolic <110 mmHg, and heart rate 60-100 bpm. The patient also had to have no cardiovascular complaints to continue with therapy session. The interventions taken after BP and heart rate screenings was counted and analyzed. The frequency of healthcare provider referrals, continuation with therapy session without communication with primary care provider, communication with primary care provider, and participation in emergency action plans for BP and heart rate screenings was evaluated before and after policy and procedure development and education. These interventions were based on the PDSA process (IHI, 2017). Using the PDSA, only one change was made to the project upon evaluation. The author went back and provided one-on-one education to each physical therapist since there were some tally sheets received back that had no BP or heart rate screenings recorded. Based on the PDSA, the decision was made that the therapists needed additional education to discuss the importance of BP and heart rate screenings, policy, and action plan. Microsoft Excel was used to document and graph frequencies. Descriptive statistics were used to determine frequencies of BP and heart rate screenings, treatment, provider referrals, provider communication, and emergency action plan participation. 
Resources Used
	Resources used in this project were minimal. Clipboards, copies of education materials, and copies of tally sheets were purchased. The site had a manual BP cuff and pulse oximetry at the clinic. Total spent on the project was $208. Expenses included $180 on gas, $20 on copies of education materials and tally sheets, and $8 on clipboards.


Chapter IV: Results
Sample and Setting Characteristics
The project started with two physical therapists and two physical therapy assistants. The final size of the project was two physical therapists and one physical therapy assistant (Appendix R). The setting was in an outpatient physical therapy clinic in central North Carolina.  	
Results
The results were entered and analyzed into excel worksheets. The worksheets were organized by pre-education and post-education. The worksheets were then further organized weekly. The number one was entered for when a participant performed an item on the tally sheet. The number zero was entered for when a participant did not perform an item on the tally sheet. The participants each saw an average of ten patients daily. 
The pre-education data showed that the participants performed seven BPs and eleven heart rates on patients over two weeks (Appendix S). A total of sixteen BPs were performed during the eight weeks. A total of 21 heart rates were performed during the eight weeks (Appendix T).
The emergency action plan was never activated during the eight weeks of the project. Two sessions were stopped, and three provider referrals were completed during the eight weeks. The two sessions were stopped based on the BP and Heart Rate Procedure Pathway (Appendix K). The physical therapists said the blood pressures for each of these patients was above the recommended resting reading. Two provider referrals were completed because of the blood pressure readings were above the recommended based on the BP and Heart Rate Procedure Pathway (Appendix K). One provider referral was completed because the patient’s BP was elevated, but the session was continued. The blood pressure and heart rate readings were not recorded by the physical therapists on the tally sheets. The providers did not set up the provider referral, however told each patient to follow up with their primary care provider. 
Each week is displayed in a bar chart (Appendix U). During week seven none of the physical therapists performed BP or heart rates on the patients. Thus, the physical therapists did not complete the tally sheets.

Chapter V: Implications for Healthcare
Practice Implications
	DNP essentials are eight foundational competencies that are essential for graduates of a DNP program. DNP essentials outline elements and competencies that must be present in DNP programs. These essentials are the foundation for competencies for all advanced practice roles regardless of specialty (American Association of Colleges of Nursing [AACN], 2006). Below are the identified DNP essentials that relate to this project and how each can be used in future practice.
Essential I: Scientific Underpinnings of Practice
Scientific underpinnings of DNP education reflect the complexity of practice and the foundation of nursing. DNP graduates have the ability to quickly and effectively translate research into practice. The DNP program prepares nurses to integrate nursing science, use science-based theories and concepts, and develop and evaluate new practice approaches based on theories (AACN, 2006). Scientific underpinnings of practice were completed through extensive literature research regarding BP and heart rate screenings in physical therapy practice. In addition, extensive literature research was done on physical therapists’ decision making for provider referral. The literature results assisted in the development of an evidence-based quality improvement project in an outpatient physical therapy clinic. Theory was researched and applied to the quality improvement project. This essential translated into Advance Practice Nurses’ (APN) practice by using evidence-based practice research and guidelines to improve physical therapy practice and improve patient care. APNs can work with physical therapists to create quality improvement projects based on evidence-based research. 

Essential II:  Organization and systems leadership for quality improvement and systems thinking
This essential is critical for DNP graduates to improve patient and healthcare outcomes. DNP graduates promote patient safety, promote excellence in practice, and eliminate health disparities using this essential in practice (AACN, 2006). This essential was used throughout the project to promote patient safety and improve the physical therapists’ practice. The author implemented the APTA’s blood pressure and heart rate guidelines in the physical therapy clinic to promote excellence in practice. This project incorporated Essential II by assessing the risks and needs of the outpatient physical therapy clinic. This project showed that organizational and systems leadership can either aid or hinder practice change. APNs work with directors, managers, and supervisors, colleagues to aid in quality improvement throughout healthcare. 
Essential III: Clinical Scholarship and Analytic Methods for Evidence-Based Practice
DNP graduates use scholarship and analytical methods to translate research into practice, evaluation of practice, improvement in practice, and participation in collaborative research (AACN, 2006). This project focused on implementing the evidence-based research and the APTA guidelines into practice. An important implication for APNs is to evaluate other techniques to determine why physical therapists are not performing BP and heart rate screenings. Process and culture change can be hard to evoke, and evidence-based practice methods can be examined and implemented into practice with the help of APNs.



Essential IV: Information Systems/Technology and Patient Care Technology for Improvement and Transformation of Health Care
DNP graduates use information systems and technology to support and improve patient care and health systems. Information systems and technology provide leadership within health care and academic settings (AACN, 2006). Communication with the site champion, professors, and site manager was done through email and telephone calls. Data was entered and analyzed through a protected excel spreadsheet. Literature review was completed through online search databases. Review of this essential determined APNs should have access to patients’ electronic health records (EHR) to help monitor patients’ blood pressure, heart rate, therapy sessions, provider referrals, and outcomes. This access would help transform physical therapy practice, which is a key component of this essential. 
Essential V: Health Care Policy for Advocacy in Health Care
This essential is important for DNP graduates since health care policies are crucial in creating a health care system that meets the needs of all people. DNP graduates are prepared to design, influence, and implement health care policies. DNP graduates are prepared to advocate and analyze health care policies (AACN, 2006). This project investigated and created a vital sign screening policy that was implemented in the clinic. Education of staff on the implemented policy, guidelines, and pathway was an important part of this essential. APNs are leaders in policy change throughout healthcare. Review of this essential showed that APNs should assist other healthcare providers and colleagues to transition policy into practice. 



Essential VI: Interprofessional collaboration for improving patient and population health outcomes
This essential is important for DNP graduates because of the multi-tiered healthcare system. DNP graduates are prepared in established an interprofessional team, participating in the work of the team, and assuming leadership of the team when appropriate (AACN, 2006). Components of this essential are (1) effective communication and collaboration, (2) leadership of an interprofessional team, and (3) consultation with interprofessionals to create change in healthcare (AACN, 2006). This essential was used throughout the project from project conceptualization, planning, implementation, and dissemination. This project was a true interprofessional collaboration because of the different disciplines working to improve physical therapists’ practice. Interprofessional collaboration has shown to provide better outcomes for patients and providers (Green & Johnson, 2015). As APNs it is imperative to work closely with other professions to provide excellent care for patients.
Essential VII: Clinical Prevention and Population Health for Improving Nation’s Health
The DNP graduate has a foundation in clinical prevention and population health. This foundation enables DNP nurses to analyze data in the development, implementation, and evaluation of clinical prevention and population health (AACN, 2006).  This essential was used throughout the project from the idea development, design, and implementation of the project. The goal of this project was to improve physical therapy practice, which would improve this patient population’s health. 
Practice implications of this project should focus on screening all patients for BP and heart rate. One of the goals of Healthy People 2020 (2017) is to improve cardiovascular health and quality of life through prevention, detection, and treatment for heart attacks and strokes. BP and heart rate screenings are important components of an APN’s assessment. APNs can use their knowledge and skill to educate other healthcare providers to improve patients’ care.
Essential VIII: Advanced Nursing Practice
Increased knowledge and complexity of the health care system has resulted in specialization in nursing to accommodate the complexity of practice. This essential specifies the foundational practice competencies. DNP graduates are able to (1) perform comprehensive assessment in complex situation, (2) design, implement, and evaluate therapeutic interventions, (3) develop and sustain therapeutic relationships, (4) demonstrate advanced levels of clinical judgment, (5) guide, support, and mentor other nurses, (6) educate and guide others in complex transitions, and (7) use conceptual and analytical proficiencies to evaluate practice, organizational, population, fiscal, and policy issues (AACN, 2006). This project completed an inclusive and systematic review of blood pressure and heart rate screenings by physical therapists. The systematic review included provider referral and decision making by physical therapists. A quality improvement project was designed and implemented based on evidence-based practice research. The results were analyzed using PDSA model during and after implementation. At the end of the project, all results were analyzed and interpreted with the intention of improving physical therapy practice. 
Providing resources and being able to recreate this project helped fulfill Essential VIII. The DNP student performed a needs assessment on the physical therapy clinic. Then, designed, implemented, and evaluated a quality improvement project based on evidence-based research. Additionally, the author educated and guided interprofessional colleagues throughout the quality improvement project. One of the main aspects of this project was interprofessional collaboration and education. APNs can use this project to assist in creating interprofessional education, relationships, and mentorships.


Chapter VI: Final Conclusions
Significance of Findings
	The results showed that at the beginning of the implementation period physical therapists measured more blood pressure and heart rates than compared to the end of the implementation period. Based on pre-implementation data collected, physical therapists did not improve the frequencies of blood pressure and heart rate screenings after education session. Data showed there was a downtrend in the number of vital signs being done as the weeks progressed. Comparing the pre-education data to the final eight-week data, physical therapists did not improve the frequencies of blood pressure and heart rate screenings after education session. Using the PDSA only one change was made to the project upon evaluation. After the staff meeting, there was additional education provided individually to each therapist participating in the project because there were tally tools received without any BP or heart rate screenings completed during the first two weeks of the project.
Project Strengths
	Strengths of this project were active involvement of site champion and project participants. Strengths also included using the BP and Heart Rate Pathway to determine if the patients’ BP and/or heart rates were in the acceptable range to continue a therapy session. The physical therapists used this pathway to stop two sessions when performing BP and heart rate before a physical therapy session. Additionally, one of the project’s main strengths was interprofessional collaboration. Incorporating interprofessional learning and care provides positive outcomes for patients and providers (Green & Johnson, 2015). This leads back to the Triple Aim of improving patients’ health, improving patients’ care experience, and lowering costs (IHI, 2018).
Project Limitations
There were many limitations in this project. Limitations included a participant quitting the project, time, distance traveling to the clinic, small sample size, and never obtaining an automatic blood pressure cuff. The total sample size was three participants, which was small. Pre-education data could be biased and skewed because the manager was educating staff on importance of blood pressure and heart rates before the student presented education materials to participants. There was no access to patient charts to analyze blood pressure and heart rate screenings from charts by the author. Therefore, it was contingent on physical therapists to accurately and efficiently complete tally sheets. This hindered having actual blood pressure and heart rate readings to determine if the physical therapists were using the BP and Heart Rate Procedure Pathway (Appendix K). It prevented the author from assessing notes to see if and how the physical therapists were performing provider referrals. One participant quit the project during the pre-education implementation. The physical therapy assistant did not participate in the study because they did not want to change their practice.  This decreased the sample size from four to three. The clinic was two hours away and it was difficult to visit the clinic each week. The clinic was visited every other week due to these limitations. 
The clinic never obtained an automatic blood pressure cuff. During the pre-education implementation the manager of the clinic stated an automatic blood pressure cuff would be obtained based on the physical therapists’ feedback that this would make obtaining BP screenings easier. Thus, results showed that BP screenings did not increase from pre-implementation data obtained.	


Recommendations
	Recommendations for future projects include being able to access patient charts to obtain blood pressure and heart rate readings. Accessing charts would provide real time data on blood pressures, heart rates, session notes, and provider referrals. These components would be essential in future projects to help determine if physical therapists are following the project guidelines. Additionally, a BP and heart rate reminder box or required documentation stop could be placed on patients’ charts. Recommend visiting the site weekly to gather tally sheets and talk to participants. This would have helped to change project based on PDSA earlier in the process. Furthermore, recommend obtaining an automated blood pressure cuff per participants’ request. Another recommendation would be to create an education module, so the therapists would be more involved in their own education. This would allow therapists to gain knowledge and continuing education hours. 
Final Summary
	Physical therapy guidelines and research recommends that every patient being seen for physical therapy have a cardiopulmonary system review. Review of literature shows that physical therapists are not routinely performing BP and heart rate screenings on their patients. The purpose of this quality improvement project was to improve physical therapists’ practice. Results showed that the methods implemented did not change frequency of BP and heart rate screenings. Results did show physical therapists stopped sessions and performed provider referrals based on BP and heart rate values. Future projects and research are recommended to improve BP and heart rate screenings in physical therapy clinics.
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Appendix A
Contraindications and Reasons to Terminate Physical Therapy Session

	Contraindications for Treatment

	Heart Rate
	Blood Pressure

	Resting heart rate greater than 100 bpm or less than 50 bpm
	Resting systolic pressure greater than 180 mmHg or less than 90 mmHg, and resting diastolic pressure greater than 110 mmHg

	Sudden heart rate drop of greater than 15 bpm

	Systolic pressure exceeds 180 mmHg or drops to less than 90 mmHg, systolic pressure drops greater than 10 mmHg from resting or increasing exercise,

	Patient exceeds target heart rate
	Diastolic pressure is greater than 110 mmHg

	Indications to Terminate Physical Therapy

	Heart Rate
	Blood Pressure

	Heart rate >100 bpm
	Systolic BP >180 mmHg or < 90 mmHg
And/or Diastolic BP >110 mmHg





Appendix B
Literature Search
	Database
	Keyword Search
	Limits
	Number of Citations found/kept
	Rationale for Inclusion / Exclusion

	PubMed
	Physical Therapy AND Blood Pressure
	5-15 year period
	2 found used 1
	
used articles directly related to clinical question


	PubMed
	Physical Therapists OR Physical Therapist OR Physiotherapist OR Physiotherapists)) AND (Heart Rate OR Heart Rates OR Pulse Rate OR Pulse Rates OR Cardiac Chronotropy OR Cardiac Chronotropism OR Heart Rate Control)) AND (Blood Pressure OR Pressure Blood OR Diastolic Pressure OR Diastolic Pressures OR Pulse Pressure OR Pulse Pressures OR Systolic Pressure OR Systolic Pressures)) AND (Outpatient OR Hospital Outpatient Clinic OR Hospital Outpatient Clinics OR Outpatient Clinic Hospital OR Ambulatory Care Facilities OR Ambulatory care OR Ambulatory Care Facility)
	5 year period
	6 found used 2
	used articles directly related to clinical question

	PubMed
	Outpatient OR Hospital Outpatient Clinic OR Hospital Outpatient Clinics OR Outpatient Clinic Hospital OR Ambulatory Care Facilities OR Ambulatory care OR Ambulatory Care Facility)) AND (Blood Pressure OR Pressure Blood OR Diastolic Pressure OR Diastolic Pressures Or Pulse Pressure OR Pulse Pressures OR Systolic Pressure OR Systolic Pressures)) AND (Heart Rate OR Heart Rates OR Pulse Rate OR Pulse Rates OR Cardiac Chronotropy Or Cardiac Chronotropism OR Heart Rate Control)) AND (Physical Therapy OR Physical Therapy Specialty OR Physiotherapy Specialty OR Physiotherapy OR Physical Therapy Department OR Physical Therapy Departments)) AND (Physical Therapists OR Physical Therapist OR Physiotherapist OR Physiotherapist
	5 year period
	4 found 0 kept
	2 redundant articles, 2 not related to topic

	Google Scholar
	Physical Therapy AND Vital Signs
	5 year period
	20 found 3 used
	3 redundant, used articles directly related to clinical question

	Google Scholar
	Physical Therapy AND Referral
	5 year period
	5 found used 1
	
used articles directly related to clinical question


	Google
	Physical Therapy
	5 year period
	used 2
	used articles from American Physical Therapy Association and Guide to Practice

	American Physical Therapy Association
	Direct Access
	5 year period
	3 found used 2
	used articles directly related to direct access definition

	Google
	Vital Sign Definition
	5 year period
	used 2
	used definition from accredited site


	Google
	Heart Rate 
	5 year period
	used 3
	used articles from accredited site for heart rate background


	Google
	Cardiovascular Disease
	5 year period
	Used 4
	used articles from accredited site related to cardiovascular disease background


	Google
	Donabedian AND framework
	5-10 year period
	used 1
	used articles directly related to describing framework

	Google
	Kotter AND Framework
	20 year period
	used 1
	used articles directly related to describing framework

	Google Scholar
	Kotter AND Framework
	5 year period
	used 1
	used updated steps from Kotter International website

	CINHAL
	Provider AND Referral AND Evidence Based
	5 year period
	4 found 1 used
	used articles directly related to clinical question

	CINHAL
	Frequency AND Vital Signs
	5-15 year period
	23 found 0 used
	Redundant articles, articles not directly related to clinical question

	CINHAL
	Physical therapy AND refer
	5-15 year period
	5 found 1 used
	used articles directly related to clinical question

	CINHAL
	Vital signs AND physical therapy practice
	5-15 year period
	3 found 1 used
	used articles directly related to clinical question

	CINHAL
	Vital signs AND physical therapy assessment
	5-15 year period
	4 found 0 used
	Articles not directly related to clinical question

	CINHAL
	Vital signs AND education AND physical therapy
	5-15 year period
	1 found 0 used
	Not directly related to clinical question

	CINHAL
	Vital signs AND physical therapy AND interventions
	5-15 year period
	4 found 0 used
	Redundant articles, articles not directly related to clinical question

	CINHAL
	Physical therapy AND heart rate AND blood pressure
	5-15 year period
	7 found 0 used
	Redundant articles

	CINHAL
	Physical Therapists OR Physical Therapist OR Physiotherapist OR Physiotherapists)) AND (Heart Rate OR Heart Rates OR Pulse Rate OR Pulse Rates OR Cardiac Chronotropy Or Cardiac Chronotropism OR Heart Rate Control)) AND (Blood Pressure OR Pressure Blood OR Diastolic Pressure OR Diastolic Pressures Or Pulse Pressure OR Pulse Pressures OR Systolic Pressure OR Systolic Pressures)) AND (Outpatient OR Hospital Outpatient Clinic OR Hospital Outpatient Clinics OR Outpatient Clinic Hospital OR Ambulatory Care Facilities OR Ambulatory care OR Ambulatory Care Facility
	5 year period
	67 found 0 used
	3 redundant, other articles not related to clinical question

	Cardiopulmonary Journal
	Blood pressure OR Heart rate
	1 year period
	5 found 1 kept
	Kept article related to clinical question






Appendix C
PRISMA
(Moher, Tetzlaff, Altman, & PRISMA Group, 2009)
Studies included in quantitative synthesis (meta-analysis) 
(n =0)
Studies included in qualitative synthesis 
(n = 9)
Full-text articles excluded, with reasons 
(n =19)
Full-text articles assessed for eligibility 
(n = 28)
Records excluded 
(n =19)
Records screened 
(n = 47)
Records after duplicates removed 
(n =47)
Additional records identified through other sources 
(n =0)
Identification
Eligibility
Included
Screening
Records identified through database searching 
(n =81)

Appendix D
Evidence Based Matrix
	Article (APA)
	Level of Evidence (I to VII)
	Data/Evidence Findings
	Conclusion
	Use of Evidence in EBP Project Plan

	Allen, A. & Mulderink, B. (2014). Vital signs monitoring in outpatient physical therapy practice. Cardiopulmonary Physical Therapy Journal, 25(4), 136-137. Retrieved from http://journals.lww.com/cptj/Citation/2014/12000/VITAL_SIGNS_MONITORING_IN_OUTPATIENT_PHYSICAL.58.aspx.
	Level III
	Survey regarding height, weight, vital signs, demographics, and factors that may influence vital sign assessment.

	41% rarely assessed pulse and 36% rarely assessed blood pressure. The respondents showed that 69% did not assess these measures because “patient did not have a current cardiorespiratory pathology.” Lack of equipment was not a barrier to obtaining these measures. 
	Indicated that differential education and equipment were not barriers to obtaining vital sign screenings. Determined that cardiovascular education should be added to methods.  Limitations to this study were non-randomized sample and small sample size. Additionally, the participants were from the same region.



	Arena, S., Reyes, A. Rolf, M., Schlagel, N., & Peterson, E. (2018). Blood pressure attitudes, practice behaviors, and knowledge of outpatient physical therapists. Cardiopulmonary Physical Therapy Journal 29(1), 3-12 doi: 10.1097/CPT.0000000000000068

	Level III
	Survey to determine 313 physical therapists’ views on 28 items regarding BP attitudes, practice behaviors, and knowledge that may influence obtaining BP measurements
	51.8% of respondents did not feel measuring BPs during evaluation were important. Furthermore, 85% of respondents did not routinely measure BP during their evaluations.  A total of 70.5% of respondents reported no barriers to measuring a BP. The respondents that reported barriers included time (20.1%) and inadequate equipment (10.2%) as barriers to obtaining a BP.

	Indicated that the majority of physical therapists did not perform patient BP and heart rate screenings because it was not important to their patient population. Indicated need for BP and HR education and need for screenings. Limitations to this study included a small non-randomized sample from the same region

	Frese, E.M, Richter, R.R., & Burlis, T.V. (2002). Self-reported measurement of heart rate and blood pressure in patients by physical therapy clinical instructors. Physical Therapy, 82(12), 1192-1200.  Retrieved from https://doi.org/10.1093/ptj/82.12.112

	Level IV
	59.5% of PT said vital signs should be performed for screening patient. 38% do not take heart rate, 43% do not take BP. Only 6% take vitals every time. 2.3% use vitals for progression of interventions
	Majority of PT think vital signs should be performed but only 6% actually perform heart rate and BP on every patient each visit
	Vital sign screening education on all patients
Limitations to this survey included systematic bias of respondents because only clinical instructors were surveyed. Also, non-random sample was used.

	Jette, D.U., Ardleigh, K., Chandler, K., & McShea, L. (2006). Decision-making ability of physical therapists: Physical therapy intervention or referral. Physical Therapy, 86(12), 1619-1629. Retrieved from https://academic.oup.com/ptj/article/86/12/1619/2805064/Decision-Making-Ability-of-Physical-Therapists

	Level III
	physical therapists have the ability to make decisions for physical therapy intervention or provider referral in patients seeking direct access physical therapy services
	Physical therapists made correct medical decisions in 87% of musculoskeletal conditions, 88% for noncritical medical decisions, and 79% for critical medical decisions. 7% measured vital signs on more than 75% of their patients
	Education for medical screening and interventions taken 
Sample only included physical therapists that were members of both the Private Practice Sector and the APTA

	Millar, A.L, Village, D., King, T., McKenzie, G., Lee, J., & Lopez, C. (2016). Heart rate and blood pressure assessment by physical therapists in the outpatient setting: An observational study. Cardiopulmonary Physical Therapy Journal, 27(3), 90-95. doi: 10.1097/CPT.0000000000000033

	Level III
	observational study was conducted to determine if physical therapists were measuring heart rate and blood pressures on patients
	Out of 74 patients, 2 patients had pre vitals recorded
	Vital sign screening education on all patients.  Limitations to this study were an extremely low sample size. The sample was from only one region and only in outpatient orthopedic settings.


	Mount, H.E., Graham, C., Clark, D., Morris, D., & Foley, K. (2016). An investigation of screening for medical referral by physical therapists. Internet Journal of Allied Health Sciences and Practices, 14(2). Retrieved from http://nsuworks.nova.edu/cgi/viewcontent.cgi?article=1582&context=ijahsp

	Level III
	Determine if physical therapists in different practice settings would screen for a medical referral.
	Physical therapists made a correct management decisions in 90% of cases presented in the study.
	Medical screening education 
The sample size for the survey was small. Clinical vignettes prevent providers from performing a thorough history and examination. The vignettes used in this study were brief and only two vignettes reach 100% consensus by the expert panel.

	Peters, J.J. (2014). Self-reported use of vital signs in the adult outpatient physical therapy setting. Retrieved from https://fgcu.digital.flvc.org/islandora/object/fgcu%3A27274/datastream/OBJ/view/Self-Reported_Use_of_Vital_Signs_in_the_Adult_Outpatient_Physical_Therapy_Setting_.pdf

	Level IV
	Physical therapists believe routine vital sign screenings are appropriate, but 40% of PT did not perform vital sign screenings on patients
	PT’s believe it’s important to perform vital sign screenings but only 60% of PT self- report obtain vital signs.0% of the respondents chose “lack of skill in taking these measurements.” Also, only 28.9% of respondents had a policy regarding vital sign screenings.
	Cardiopulmonary education and development of vital sign screening policy should be added to the methods. Additionally, vital sign screening skills was not indicated.
The limitations of this study were non-randomized sample and small sample size. Additionally, the participants were all from the same region

	Scherer, S., Anemaet, W.K, Briggs, B., Bulter, C., Foucrier, J., Haia, C., Stockham, K., & Weiss, E. (2011). Analysis of practice in acute care physical therapy: Vital signs monitoring. Cardiopulmonary Physical Therapy Journal, 22(4), 26-27. Retrieved from http://journals.lww.com/cptj/Citation/2011/22040/ANALYSIS_OF_PRACTICE_IN_ACUTE_CARE_PHYSICAL.15.aspx
	Level III
	An analysis of physical therapist's practices regarding the frequency of vital sign screenings and how the vital sign response altered the therapist’s interventions

	A mean of 56.3% of patients had their vital signs recorded. Of the vital signs recorded, 24.9% had an abnormal vital sign screening on day 1, while 29% had an abnormal vital sign screening on day 4.

	Many patients who are not receiving vital sign screenings are still receiving gait training. Vital sign screening education on all patients.
Limitations of this study include participant bias and small sample size



	Thistle, V.G., Basskin, A.L., Shamus, E., & Jeffreys-Heil, R. (2016). Clinical decision making regarding the use of vital signs in physical therapy. Physical Therapy Rehabilitation, 3(7). doi: 10.7243/2055-2386-3-7 
	Level III
	Examine clinical decision-making process involved in vital sign screening by physical therapists
	Cardiovascular risk included clinical experience (29.4%), education (17.6%), and patient presentation (70.6%). Respondents stated factors that influenced decision to treat or refer patient included patient history and presentation (35.3%), clinical experience (47.1%), and various parameters (29.4) %)

	Determined that cardiovascular education needs to be added to methods. Also determined that increased communication with referring physician needed to be conducted to determine if patient can continue treatment or referral. Extremely small sample size and from one region. 






Appendix E
Lewin’s Planned Change Theory Diagram
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Appendix F
Donabedian’s Conceptual Model Diagram
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Site Letter of Support
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Appendix H
DNP Timeline
	Elyse Bullock BSN-DNP Family Concentration 

	Table for DNP Project Timeline

	Date
	Task
	Incomplete/Complete

	August 21-Sept 8, 2017
	Research Project Topic
	Complete

	August 28.2017
	CITI Training
	Complete

	September 5-8, 2017
	DNP Intensives
	Complete

	September 15, 2017
	Project Proposal First Draft submitted
	Complete

	September 29, 2017
	Final Project Topic submitted
	Complete

	October 31, 2017
	Project Approved Proposal
	Complete

	November 17, 2017
	2nd Team Member CV and Approval Form
	Complete

	November 17, 2017
	Project Site Contract and Project Site Approval Letter
	Complete

	November 2017
	Vital Sign Documentation tool completion
Complete Education Materials for staff
---Handouts
---PowerPoint
Complete Referral Process Policy for site with collaboration with site champion
	Complete

	January 2018
	Completion of literature Synthesis and Matrix
	Complete

	January 2018
	Start IRB approval process
	Complete

	January 2018
	Expansion of Budget and Implementation Timeline
	Complete

	January 2018
	New project site contract, project site approval letter, new team member CV and approval form
	Complete

	February 19-23, 2018
	DNP Intensives
	Complete

	March 2018
	IRB Approval and Site Authorization Letters
	Complete

	April 2018
	Complete Design of Project and approval to start implementation
	Complete

	April 16, 2018
	Distribute pre-education tally sheets to staff
	Complete

	April 26, 2018
	Distribute Handouts and present PowerPoint to staff. Provide education on project, BP, HR, policy, and tally sheets
	Complete

	April 30, 2018-June 22, 2018
	Implementation of Project
	Complete

	June 11-15, 2018
	DNP Intensives
	Complete

	June 22, 2018-July 20, 2018
	End of implementation. Collect and analyze final data
	Complete

	August 20, 2018-Novemeber 1, 2018
	Create Poster 
	Complete

	September 10-11, 2018
	DNP Intensives
	Complete

	November 8, 2018
	Present Poster
	Complete

	November 30, 2018
	Upload Final Paper in ScholarShip
	Complete

	December 1, 2018
	Withdraw appropriate IRB Approvals 
	Complete








Appendix I
PDSA Template
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PDSA Worksheet adapted from Institute for Healthcare Improvement (IHI), 2018. 


Appendix J
PDSA Diagram






Appendix K
BP and HR Procedure Pathway
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Appendix L
Policy Name: Vital Sign Screenings on Adult Patients
Date Effective: May 1, 2018
Responsible for Content: Licensed Physical Therapists
Table of Contents
I. Description
II. Rationale
III. Policy and Procedure
IV. References
I. Description
Describe requirements for collecting and documenting vital sign screenings in the outpatient physical therapy clinic.
II. Rationale
This document serves to communicate general policy addressing this basic and critical data relative to all adult patients in the outpatient physical therapy clinic. Vital signs are a critical component in providing quality care and delivering important information for the treatment of chronic conditions and a reference point for acute changes while providing treatments. 	
III. Policy and Procedure
1. Policy
1. Clinical decision-making at the clinic will directly benefit from vital sign screenings on all adult patients at every visit. 
1. Procedure
1. Staff will collect vital signs on all adult patients at every visit. Those taking the vital signs will also be responsible for documenting the vital signs in the electronic medical record.
2. At minimum, vital sign screenings will include blood pressure and heart rate. Other vital signs to be considered are respirations, temperature, pulse oximetry, height, and/or weight. Providers are encouraged to obtain additional information relative to their scope of practice, patient’s clinical condition, and patient’s presentation.
3. When vital signs are out of normal range, check equipment and recheck vital signs
4. When vital signs are out of normal range on second check. Stop treatment and notify patient’s primary care provider or activate emergency action pathway
5. Document referral to primary care provider in electronic medical record. 
IV. References
American Physical Therapy Association. (2014). Guide to Physical Therapy Practice. Retrieved from http://guidetoptpractice.apta.org
Frese, E.M., Fick, A., & Sadowsky, H.S. (2011). Blood pressure measurement guidelines for physical therapists. Cardiopulmonary Physical Therapy Journal, 22(2), 5-12. Retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3104931/
Thistle, V.G., Basskin, A.L., Shamus, E., & Jeffreys-Heil, R. (2016). Clinical decision making regarding the use of vital signs in physical therapy. Physical Therapy Rehabilitation, 3(7). doi: 10.7243/2055-2386-3-7



Appendix M
PowerPoint Education Materials
Current Guidelines
· Guide to Physical Therapy recommends physical therapists perform a cardiopulmonary system review on every patient.
· The cardiopulmonary review includes measuring a patient’s blood pressure, heart rate, and respiratory rate
· However, there is limited research on respiratory rate screenings
· Clinic practice should include blood pressure and heart rate screenings on all patients
(APTA, 2014)
Hypertension
· Defined as systolic of 130 or greater and a diastolic of 80 or higher. 
· Seventy-five million or 1 out of 3 Americans have hypertension 
· Only 54% of people with hypertension have it controlled 
· Can cause heart disease and strokes, which are the leading causes of death in the United States 
(CDC, 2016).
Heart Rate
· Normal 60-100 bpm
· Determinant of myocardial oxygen demand, coronary blood flow, and myocardial performance. 
· Directly correlated with survival in the general population and that higher heart rates indicates lower survival rates.
(Bohm, Reil, Deedwania, Kim, & Borer, 2015). 
Step to Measuring Blood Pressure
1. Patient seated in chair with both feet flat on floor
2. Choose cuff size that matches appropriate size of arm
3. Place the cuff 1 inch above elbow crease on patient’s bare arm
4. Arm should be supported by antecubital at heart level
5. Blood pressure should be taken in both arms at the first visit
(Frese, Frick, & Sadowsky, 2011)
Contraindications for Treatment
· Blood pressure and heart rate screenings should be conducted before physical therapy interventions because blood pressure and heart rate values can be contraindications for treatment (APTA, 2006).
	Contraindications for Treatment

	Heart Rate
	Blood Pressure

	resting heart rate greater than 100 bpm or less than 50 bpm
	resting systolic pressure greater than 180 mmHg or less than 90 mmHg, and resting diastolic pressure greater than 110 mmHg

	sudden heart rate drop of greater than 15 bpm

	systolic pressure exceeds 180 mmHg or drops to less than 90 mmHg, systolic pressure drops greater than 10 mmHg from resting or increasing exercise,

	patient exceeds target heart rate
	diastolic pressure is greater than 110 mmHg


(APTA, 2006) and (AHA, 2017)
Continue with Therapy Session
· Systolic BP 90-180 mmHg and Diastolic <110 mmHg at rest
· Heart rate 60-100 bpm at rest
· No complaints on cardiovascular symptoms: chest pain, shortness of breath, back pain, numbness, weakness, changes in vision, or difficulty speaking
(APTA, 2006) and (AHA, 2017)
When to Refer and Stop Treatment
· Systolic BP >180 mmHg or < 90 mmHg
· And/or Diastolic BP >110 mmHg
· And/or Heart rate >100 bpm
(APTA, 2006) and (AHA, 2017)
Continue, Refer, or Emergency Action Plan
· Stop therapy and call the patient’s primary care physician (PCP)
· Wait to hear if PCP says to continue with therapy or stop therapy
· If PCP says to stop therapy, then proceed with the referral procedure for patient
· If patient has complaints of cardiovascular symptoms: chest pain, shortness of breath, back pain, numbness, weakness, changes in vision, or difficulty speaking
· Stop treatment and call 9-1-1 and contact patient’s primary care physician
(APTA, 2006) and (AHA, 2017)
Make Referrals Easy
· Refer to providers who coordinate care with you
· Do not rely on patients to relay information
· Educate patient on why they need the referral
· Offer to make appointment for patient
· Follow up on referral
(Agency for Healthcare Research and Quality, 2015)


Appendix N
Blood Pressure and Heart Rate Screening Audit Tool
	BP Done
(Y/N)
	HR Done
(Y/N)
	Stop Session
(Y/N)
	Continue Session (Y/N)
	Refer to PCP (Y/N)
	Activate Emergency Action Plan (Y/N)

	
	
	
	


	
	

	
	
	
	


	
	

	
	
	
	


	
	

	
	
	
	


	
	

	
	
	
	


	
	

	
	
	
	


	
	

	
	
	
	


	
	

	
	
	
	


	
	

	
	
	
	


	
	

	
	
	
	


	
	

	
	
	
	


	
	

	
	
	
	


	
	

	
	
	
	


	
	



Appendix O
BP and Heart Rate Screenings and Number of Patients Seen per Day Tally
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Approval Page
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Appendix R
Descriptive Sample

	Physical Therapists
	2

	Physical Therapy Assistants
	1

	Female
	3

	Male
	0





Appendix S
Pre-education Data



Appendix T
Total Eight Week Data 



Appendix U
Data by Each Week

Plan
-Created plan


Study
-Analyzed Data
  -Reported Results


Act
-Created and changed plan


Do
-Implemented Project
-Obtained data


Number of Patients Seen per Day	
Pre-Education	112	BP	
Pre-Education	7	HR	
Pre-Education	11	

BP	
Totals	16	HR	
Totals	21	Stop	
Totals	2	Continue	
Totals	28	Refer	
Totals	3	Emergency Plan	
Totals	0	

BP	Week 1	Week 2	Week 3	Week 4	Week 5	Week 6	Week 7	Week 8	7	4	1	1	1	1	0	1	HR	Week 1	Week 2	Week 3	Week 4	Week 5	Week 6	Week 7	Week 8	7	8	0	0	3	0	0	3	Stop	Week 1	Week 2	Week 3	Week 4	Week 5	Week 6	Week 7	Week 8	1	0	0	0	0	0	0	1	Continue	Week 1	Week 2	Week 3	Week 4	Week 5	Week 6	Week 7	Week 8	10	10	1	1	3	1	0	2	Refer	Week 1	Week 2	Week 3	Week 4	Week 5	Week 6	Week 7	Week 8	2	0	0	0	0	0	0	1	Emergency Plan	Week 1	Week 2	Week 3	Week 4	Week 5	Week 6	Week 7	Week 8	0	0	0	0	0	0	0	0	
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Aim: (overall goal you wish to achieve)

Every goal will require multiple smaller tests of change

Describe your first (or next) test of change: Person When to | Where to
responsible  be done | be done
Plan
List the tasks needed to set up this test of change Person ‘When to | Where to
responsible | be done | be done
Predict what will happen when the test is carried | Measures to determine if prediction succeeds
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Do Describe what actually happened when you ran the test

Study  Describe the measured results and how they compared to the predictions

Act Describe what modifications to the plan will be made for the next cycle from what you learned
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Perform blood
pressure (BP) and
heart rate on every
patient at each visit

Blood pressure and heart
rate at Rest:

Systolic BP >180 mmHg or
<90 mmHg

And/or
Diastolic BP >110 mmHg
And/or

Heart rate >100 bpm

Check equipment and
recheck BP and heart rate

If BP and heart rate are the
same after recheck, STOP
therapy and contact Primary
Care Physician. If patient has
chest pain, shortness of
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During Therapy
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resting heart rate
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STOP therapy and
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