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 ABSTRACT 

Data reported in the United States Renal Data System’s (USRDS) 2015 Annual Report indicates 

the overall prevalence of chronic kidney disease (CKD) was 14.8 % (United States Renal Data 

System [USRDS], 2015). While progression to ESRD may not be completely preventable, 

studies have suggested the timing of renal specialty care may impact patient outcomes. 

Educating bedside nurses (RN) and primary care nurse practitioners (APRN) to identify and 

manage early stage CKD and related risk factors is crucial to optimize patient outcomes (Paige & 

Nagami, 2009). Implementation of evidence based practice guidelines that facilitate early 

identification of CKD may delay the progression to ESRD. A nephrology-specific educational 

course and guideline tool provided RNs & APRNs with the requisite knowledge, skills, and 

attitudes (KSA) on evidence-based care for patients in early stage CKD. KSA levels of RNs and 

APRNs, referral, and return to acute care facility rates (RTACF) were measured pre and post-

intervention. A significant increase in knowledge levels was found for both RNs and APRNs 

following the educational sessions. This enhanced knowledge translated into demonstrable 

increases in both nephrology referral and RTACF rates for patients with renal-related diagnoses. 

The use of organizational leadership tenets, nursing theory, change theory, and advanced nursing 

practice has resulted in the implementation and evaluation of a quality improvement project 

demonstrating enhanced nursing KSA and care of the nephrology patient. This project 

demonstrates the importance of the non-nephrology nurse’s practice in playing an essential role 

in the identification, evaluation, and management of CKD. Through the dissemination of 

evidence-based practice guidelines in a facility-based continuing education model, improvements 

in the delivery of patient care and outcomes can be recognized. 

Keywords: chronic kidney disease, end stage renal disease, early referral, and progression  
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Decreasing Chronic Kidney Disease Complications through Improved Early Identification and 

Nursing Interventions 

 Data reported in the United States Renal Data System’s (USRDS) 2015 Annual Report 

indicates the overall prevalence of chronic kidney disease (CKD) was 14.8 % with 32 to 40 % 

also having diabetes or hypertension (United States Renal Data System [USRDS], 2015).  The 

prevalence of CKD stage three has climbed from 5.4 to 6.6 % from 1999 to 2014.  The 

prevalence of end-stage renal disease (ESRD) continues to climb by approximately 21,000 cases 

per year across all ethnic groups (USRDS, 2015).  Rehospitalization rates for older Americans 

with CKD or ESRD remain higher than individuals without renal disease, 22.3, 34.8 and 15.8 %, 

respectively (USRDS, 2015).  Advance practice registered nurses (APRN) practicing as primary 

care providers (PCP) as well as bedside staff nurses can have a positive impact on outcome 

measures such as compliance of therapeutic regimen, patient knowledge of disease process, 

patient satisfaction, and quality of life (Keleher, Parker, Abdulwadud & Francis 2009).  The 

delivery of disease-specific education regarding identification, evaluation, and evidence-based 

management to these providers and development of an evidence-based protocol may have a 

positive impact on patient outcomes. 

Background 

In the role of a nephrology nurse practitioner, it is not uncommon to receive requests 

from primary care nurse practitioners and long-term rehabilitation centers for renal consultation 

care.  A recurring theme is the advanced stage of renal dysfunction and the lack of knowledge 

experienced by these patients as well as the nurses providing care to this patient population.  The 

staging of CKD has been established based on glomerular filtration rate (GFR) and the level of 

albuminuria.  There are currently six stages based on GFR: G1 >90 ml/min/1.73 m2, G2 60-89 
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ml/min/1.73 m2, G3a 45-59 ml/min/1.73 m2, G3b 30-44 ml/min/1.73 m2, G4 15-29 ml/min/1.73 

m2, and G5 < 15 ml/min/1.73 m2 (National Kidney Foundation [NKF], 2012).  With respect to 

level of albuminuria or albumin excretion rate (AER), there are three stages: A1 30 mg/24 hours, 

A2 30-300 mg/24/hours, and A3 > 300 mg/24 hours (NKF, 2012).  A decrease in GFR and/or 

AER is indicative of disease progression.  The progression of early stage CKD to ESRD can be 

measured on a scale of months depending on the presence or absence of co-morbid factors 

(Vigil, Condés, Camacho, Cobo, Gallar, Oliet, Rodriguez, Ortega, Mon, Ortiz & Herrero, 2015).  

A lack of provider knowledge of the disease process, more specifically progression, can lead to a 

negative impact on the patient’s health outcomes.  Understanding the crucial concepts of CKD 

and related co-morbid conditions is necessary to improve the progression rates of CKD to ESRD 

(Paige & Nagami, 2009).  In addition, the USRDS (2015) indicates only 2.7-2.8 % of patients 

with CKD self-reported the presence of kidney disease.  Unfortunately, in our society, providers 

do not spend enough time educating the patient about their disease process, signs and symptoms, 

or complications possibly due to primary care providers lacking the requisite knowledge, skills 

and attitudes related to the care and management of this unique patient population.   

While progression to ESRD may not be completely preventable, studies have suggested 

the timing of renal specialty care may impact patient outcomes.  A systematic review of research 

studies evaluating the outcomes in patients diagnosed with CKD indicate a reduction in mortality 

at three-months, six-months, twelve-months and five-years associated with early nephrology 

referrals (Smart & Titus, 2011).  Other quality measures associated with earlier specialist referral 

included higher hemoglobin levels, decreased erythropoietin use, and lower creatinine levels 

(Smart & Titus, 2011).  In addition, early referral was linked to shorter duration of 

hospitalizations.  An analysis of ESRD treatment modality outcomes suggests improved quality 
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of life, patient satisfaction, and patient education is also associated with early nephrology care 

(Smart & Titus, 2011). 

The USRDS (2015) reports the presence of diabetes or hypertension in approximately 40 

and 32 % of patients with CKD respectively.  Although management of diabetes and 

hypertension are well within the expertise of providers with a primary care or internal medicine 

education; in the context of early stage CKD, the ideal treatment protocols may not be 

implemented.  For example, therapies targeting inhibition of the renin-angiotensin system have 

been shown to delay the progression of CKD (Hirsch, 2006).  In addition, identification of 

markers for CKD may be overlooked in some cases.  The diagnosis of CKD should follow the 

Kidney Disease Outcomes Quality Initiative (KDOQI) guidelines which include both a decrease 

in glomerular filtration rate (GFR) and evidence of kidney damage such as proteinuria, 

electrolyte imbalances or abnormal renal histology (NKF, 2012). 

Educating primary care nurse practitioners to identify and manage early stage CKD and 

related risk factors is crucial to optimize patient outcomes (Paige & Nagami, 2009).  The primary 

care provider is at the forefront of the United States (U.S.) healthcare system and can serve as the 

entry point into required healthcare services.  Numerous studies support the role of the primary 

care provider in providing general health services access, facilitating quality of general and 

specialty care, promoting preventative interventions, and managing disease conditions in earlier 

stages (Starfield, Leiyu & Macinko, 2005). 

This project proposes to provide APRNs and bedside nurses nephrology-specific 

educational sessions and a treatment protocol guideline for care of the CKD patient in a long-

term acute care facility.  The request rates for nephrology consultation will be measured prior to 

and following the educational sessions. 
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Problem Statement 

The prevalence and incidence of CKD and ESRD continues to present a significant 

healthcare issue in the U.S.  Early identification of CKD can delay the progression to ESRD and 

improve patient outcomes such as mortality, quality of life, and patient satisfaction as well as 

decrease the need for late nephrologist intervention through increasing the knowledge, skills, and 

attitudes of the PCP in the acute renal injury stages.  Primary care and non-nephrology providers 

remain unaware of the issues surrounding early versus late renal-specific interventions or 

referrals (Huisman, 2004).  Although the medical profession has begun efforts to address this 

issue, the literature to support this practice in the nursing profession is lacking.   

Purpose Statement 

 The overarching aim of this project is to delay the progression of ESRD in patients 

diagnosed with CKD Stage 1-3.  The reduction in ESRD rates of progression may be achieved 

by developing protocols for nurses to recognize, evaluate, and treat upon admission to their 

service.  A nephrology-specific educational course and guideline tool will provide bedside nurses 

with the requisite knowledge, skills, and attitudes to provide appropriate, evidence-based care for 

patients in early stage CKD.  In addition, this project will improve their ability to recognize, 

evaluate and report co-morbid disease processes such as hypertension or diabetes that are 

common risk factors for the incidence and prevalence of CKD and/or ESRD. 

Project Questions 

 Will primary care APRNs and bedside nurses successfully identify, evaluate and report 

hypertension, hyperglycemia and dehydration in patients with CKD using a pre-post comparative 

measurement over a three-month period if given appropriate nephrology specialty training?  The 

outcome measurement for this question will be a comparison of knowledge levels for both 
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APRNs and bedside nurses pre and post nephrology-specific educational sessions along with a 

pre and post chart audit. 

 Does providing nephrology-specific education and treatment protocols to APRNs and 

bedside nurses reduce the renal-related return to acute care facilities (RTACF) as measured by 

correlating pre and post comparison of appropriate, early nephrology consultation requests with 

RTACF rates?  The outcome measurement for this question will be a comparison of the 

diagnosis of renal disease through an audit of the facility’s ICD-10 codes and the amount of 

nephrology consultation requests, pre and post nephrology-specific educational sessions. 

Objectives 

Objective 1 

 Evaluate levels of knowledge, skills, and attitudes of APRNs and bedside nurses in 

providing nephrology-specific nursing care for patients admitted to a rehabilitation facility pre 

and post nephrology-specific, patient-care education. 

Objective 2 

Provide nephrology-specific, patient-care education for APRNs and bedside nurses to 

address knowledge, skills, and attitudes for identifying and reporting co-morbid conditions 

associated with early stage CKD (Appendix A). 

 Objective 3 

Develop protocol guidelines that APRNs and bedside nurses can refer to when 

identifying signs and symptoms of hypertension, hyperglycemia, and dehydration in the early 

stage CKD patient (Appendix B). 

Objective 4 
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Increase the early referral rates to nephrologist specialty care providers over a three-month 

period. 

Literature Search 

 A thorough review of current literature was performed using the Cumulative Index of 

Nursing and Allied Health Literature (CINAHL) Plus with Full Text, Academic Search 

Complete and PubMed databases.  Search terms included keywords: chronic kidney disease, end 

stage renal disease, early referral, late referral, treatment initiation, prevention, progression, 

progression delay, nursing, nurse-driven, nurse-led, health promotion, mortality, hospitalization 

and complications.  Studies were not limited by geography or type but were limited by the most 

recent 15 years, English language, and peer-reviewed.  The Boolean phrases were used in 

various combinations with the keywords listed above in multiple search cycles to produce 

approximately thirty-five articles.  The fourteen articles used for this literature review were 

selected based on the strength of the study demonstrating the impact of the timing of nephrology-

specific interventions and evidence supporting improved patient outcomes through nurse-driven 

models of care.  

Review of Literature 

Early Nephrology-Specific Intervention 

The notion of delaying or preventing the progression of CKD to ESRD is based on 

evidence supporting the initiation of nephrology-specific care interventions in the early phases of 

the disease process.  A retrospective study of 726 patients diagnosed with moderate to late-stage 

CKD examined the impact of nephrology-specific care on slowing the progression of CKD and 

patient mortality or survival (Jones, Roderick, Harris, & Rogerson, 2006).  The authors 

demonstrated a significant decline in CKD progression, as measured by a slowing in the rate of 
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GFR.  This reduction was associated with nephrologist referral and strongly correlated with 

average lower systolic blood pressures (Jones, et. al., 2006).  The post-referral decline in GFR 

rates were also associated with a significant decrease in the risk of mortality (Jones, et. al., 

2006).  The timing of specialist interventions and the relation to patient prognosis must also be 

considered.   A meta-analysis of 20 research reports was performed measuring the mortality and 

hospitalization rates in patients diagnosed with CKD associated with the timing of nephrology-

specialist referral.  Late referral was defined as nephrology intervention within three months of 

initiation of dialysis therapy for mortality and within four months for duration of hospitalization.  

With respect to mortality, the authors identified a higher risk of death as associated with late 

nephrology referrals (Chan, Dall, Fletcher, Lu & Trivedi, 2007).  The authors also report a 

significant decrease in the length of hospital stays was associated with earlier nephrology 

interventions (Chan, et. al., 2007).  Some of these improvements in patient outcomes may be 

related to enhanced blood pressure control due to the utilization of renoprotective agents for 

hypertension which would be a nephrology-specific consideration geared towards delaying the 

progression of CKD (Hirsch, 2006; Martínez-Ramírez, Jalomo-Martínez, Cortés-Sanabria, 

Rojas-Campos, Barragán, Alfaro & Cueto-Manzano, 2006).  Smart and Titus (2011) performed a 

systemic review of 27 studies to identify the association between early or late nephrology referral 

on outcome measures such as mortality or length of initial hospitalization with the definition of 

late referral ranging between one and six months prior to the initiation of dialysis therapy.  The 

analysis indicated a decrease in the odds ratio for mortality rates at multiple time points 

associated with earlier nephrology referral (Smart & Titus, 2011).  The decreased mortality was 

calculated to be 49 percent at three months, 41 percent at six months, 45 percent at twelve 

months and 55 percent at five years (Smart & Titus, 2011).  Similarly, the duration of 
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hospitalization is correlated with referral timing.  Those patients receiving early nephrology-

specific care spent an average of 8.8 fewer days at initial hospitalization (Smart & Titus, 2011).  

In a prospective study conducted by Kim, et. al., (2013), 1,028 patients were categorized as early 

referral if nephrology-specific referral occurred more than one year prior to initiation of dialysis.  

The early referral patients experienced a significantly longer dialysis-free period compared to the 

late referral group, 62.3 months versus 2.9 months, respectively (Kim, et. al., 2013).  The authors 

reported the mortality rate in the late referral patients to be 2.4 times higher than in the early 

referral group, which included deaths related to cardiovascular events (Kim, et. al., 2013).  The 

majority of early versus late referral studies are examining the phenomenon from the perspective 

of the physician primary care provider.  Little is known regarding the knowledge, skills, and 

attitudes of the APRN with respect to nephrology-specific care in the setting of early CKD.  

Thompson-Martin, McCullough and Agrawal (2015) describe the effectiveness of an educational 

course for nephrology-specific, assessment, evaluation and management of the patient at risk for 

or diagnosed with CKD.  Using knowledge on evidence-based treatment guidelines as the 

outcome measure, the study reported an increase in core knowledge following participation in 

the educational meeting (Thompson-Martin, et. al., 2015).  The significant differences between 

the pre and post-education knowledge scores suggest the academic preparation of the primary 

care APN are not sufficient to maintain knowledge of best practices related to CKD and CKD 

progression, similar to other reports examining internal medicine or primary care physician 

knowledge (Thompson-Martin, et. al., 2015).  

Nurse-Driven Health Promotion 

 Nurse-driven patient care programs have been described throughout the literature to 

result in improved patient outcomes, enhance effectiveness of healthcare delivery, and increase 
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identification and treatment of disease conditions.  Tracey, Cossich, Bennett, Wright, & Ockerby 

(2013) described a model of care developed to enrich the delivery of local and regional renal 

care.  The program was designed to be managed by a nephrology nurse expert in collaboration a 

multidisciplinary team of healthcare providers including a nephrologist, nurse educator, 

community or clinic nurses, healthcare specialists, and administrative support personnel.  Upon 

implementation, the program proved successful in early identification of patients with CKD 

allowing for greater access to education regarding behavioral modifications and treatment 

options suggesting a potential for a reduction in CKD to ESRD progression (Tracey, et. al., 

2013).  Other benefits included an increase in health promotion activities such as screening for 

hypertension resulting in timely initiation of treatment (Tracey, et. al., 2013).  Predialysis nursing 

care is a critical component in the delivery of quality care for the CKD patient population.  

Appropriate predialysis education has been correlated with extending the time to the initiation of 

dialysis and had a positive impact on patient survival rates in patients with CKD (Devins, 

Mendelssohn, Barré, & Binik, 2003; Devins, Mendelssohn, Barré, Taub & Binik, 2005).  The 

key aspects for the role of the predialysis nurse include patient education, patient engagement, 

collaborating with multidisciplinary team members, and preventing complications (Walker, 

Abel, & Meyer, 2010).  With respect to minimizing complications of early-stage CKD, the 

predialysis nurse can play role in monitoring blood pressure trends, glycemic control, and 

monitoring of key laboratory results (Walker, Abel, & Meyer, 2010).  Knowledge of and 

addressing barriers to the effective practice of predialysis nursing should be addressed to 

maximize their contribution to improve patient outcomes (Walker, et. al., 2012).  An effective, 

collaborative relationship with the provider has been identified as one essential component for 

the practice of the predialysis nurse and can impact the quality of care the nurse is able to 
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provide (Walker, et. al., 2012).  Nurses in these roles have suggested an efficacious rapport 

facilitates an environment of trust and increases the nurse’s autonomy in providing care for the 

CKD patient, which in turn improves the quality of nursing care with respect to identifying or 

evaluating patient conditions and recommending appropriate interventions (Walker, et. al., 

2012).  Nurses practicing in a clinical specialist or advanced role have developed programs 

facilitating a linkage between general and specialist providers and care teams (Nikolajenko, 

2013).  One of the project’s aims was to increase the detection of early-stage CKD through the 

development and implementation of assessment tools for use in the primary care setting 

(Nikolajenko, 2013).  Increasing awareness of the prevalence of CKD in the practices also led to 

the discovery of knowledge gaps in the appropriate care and management of this patient 

population including, blood pressure management and other renal-specific interventions 

(Nikolajenko, 2013).  

 In summary, the literature review suggests improvements in patient outcomes for 

patients with CKD are achievable when the planned care includes nephology-specific treatment 

protocols.  Outcomes measured include decreased rates of mortality and hospitalizations as well 

as delayed initiation of dialysis treatment suggesting a slowing of the progression of CKD to 

ESRD.  Nurse’s play a fundamental role in the identification, evaluation, and management of 

chronic diseases such as CKD.  The collaborative nature of the nurse’s practice is critical to 

improving overall patient outcomes. 

Theoretical Framework 

 The theoretical framework in a research study provides a foundation by imparting a 

structured vision and organized flow throughout the project.  This framework also serves as an 

essential element for the project’s inquiry and provides organization on the chosen methodology 
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for the research.  An aim of this research project is to improve the APRN’s and bedside nurse’s 

ability to recognize, evaluate, and report co-morbid disease processes such as hypertension or 

diabetes that are common risk factors for the incidence and prevalence of CKD and/or ESRD.  In 

a survey of relevant theories to provide a framework, the particular theory that best resembles 

this author’s project is that of Patricia Benner’s novice to expert.  This theory provides 

comprehensive context to the project as it measures learning and critical thinking skills as 

practitioner’s transition from beginner to advanced nurse.  

 In the context of history, Stuart Dreyfus and Hubert Dreyfus originally posited that 

students develop expertise by passing through five stages of proficiency which reflect changes or 

improvements of individual skilled performance (as cited in Benner, 1984).  Dreyfus and 

Dreyfus described the transition as initially relying on abstract principles while progressing to 

reliance on concrete familiarities as models (as cited in Benner, 1984).  Influenced by both Stuart 

and Hubert Dreyfus as well as Virginia Henderson, Benner adapted the novice to expert theory to 

clinical nursing practice (Masters, 2015; Gobet & Chassy, 2008).  Benner’s work originally 

included seven domains and 31 competencies relating to clinical situations.  Later, Benner 

extended her work to include nine domains of learning specific to the critical care nurse.   

 Benner describes five levels of nursing experience which include, in order: 1) Novice, 2) 

Advanced beginner, 3) Competent, 4) Proficient, and 5) Expert.  The novice is considered a 

beginner with no experience and is governed by rules.  The advanced beginner recognizes 

meaningful components of patient care due to prior experiences.  The competent nurse usually 

has two to three years of experience in the same area of patient care.  The proficient nurse has a 

more holistic understanding that improves his or her decision-making skills.  Finally, the expert 

nurse has a great deal of experience, an intuitive grasp of clinical situations, and performs fluidly 
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(Benner, Kyriakidis, & Stannard 2011 & Masters, 2015).  Masters (2015) further describes the 

expert nurse as one who is able to smoothly and unconsciously perform.  Masters (2015) and 

Benner, et. al., (2011) described nine domains of critical care nursing practice that when broken 

down into the simplest of terms, means, the expert critical care nurse is easily able to practice 

reasoning while prioritizing patient and family needs by utilizing intelligent performance 

methods. 

 Benner (1984) suggests, nurses in the expert level of understanding, are able to 

distinguish minute physiological alterations in a patient’s status thereby allowing for the 

opportunity to deliver interventions that prevent further deterioration.  The ability to recognize, 

evaluate, and document subtle changes are crucial for implementation of successful 

modifications and treatment options that may promote a reduction in CKD progression.  These 

abilities are likely to be developed through professional nursing experiences that are crucial to 

the development of clinical competence (Maynard, 1996).  However, clinical experiences alone 

may have little impact on the development of one’s clinical reasoning skills when devoid of a 

situated learning environment (Field, 2004). 

 Benner (1984) identified the diagnostic and patient monitoring function as one of the 

seven domains in nursing practice.  This domain is comprised of the following competencies: “1) 

detecting and documenting significant changes in a patient’s condition, 2) anticipating 

breakdown and deterioration prior to explicit confirming diagnostic signs, 3) anticipating 

problems, 4) understanding particular demands and experiences of an illness, and 5) assessing 

the patient’s potential for wellness and for responding to various treatment strategies” (Benner, 

1984, p.97).  It is within the context of this domain and related competencies, this project is 

derived.  Through directed educational sessions to enhance the nurse’s knowledge, skills, and 



DECREASING CHRONIC KIDNEY DISEASE 18 

attitudes in providing care to the nephrology patient, APRNs and bedside nurses will more likely 

integrate this newly acquired information into clinical practice (Bell, Chelf, & Geerdes, 2000). 

Project Design 

The following DNP project is a quality improvement (QI) project.  The focus of this QI 

project is to implement evidence based practice guidelines that facilitate early identification of 

CKD to delay the progression to ESRD.  The improvement in the knowledge, skills, and attitudes 

of the bedside nurses and APRN primary care providers regarding the issues surrounding early 

versus late renal-specific interventions and referral can decrease the prevalence and incidence of 

CKD progression to ESRD.  A description of the project design, target population, sampling and 

recruitment technique, implementation procedure, statistical analysis, and human subjects’ 

protection follows.                 

The following project will employ a non-experimental, quality improvement approach 

utilizing the plan, do, study, and act (PDSA) method.  This design is appropriate for the study of 

interventions developed to improve clinical outcomes (Moran, Burson, & Conrad, 2014).  The 

project proposal includes development and implementation of a protocol guideline to serve as a 

reference tool for identifying signs and symptoms of hypertension, hyperglycemia and 

dehydration in the early stage CKD patient.  The dependent variable in the proposed project is 

the rate of readmission to the acute care setting.  This variable will be examined pre and post-

nephrology-specific educational classes. 

Setting 

The setting for the project will be a 120-bed, sub-acute rehabilitation facility.  The facility 

delivers intensive, skilled medical and nursing care to adult patients with short term 

rehabilitation and long-term restorative needs following acute care hospitalization or various 
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surgical procedures.  The average length of stay is two to four weeks depending on the 

complexity of the health condition.  The healthcare services offered at the setting provides 

patients with the transitional care necessary to return to their home environment.  Permission to 

implement the quality improvement project has been obtained by the authorized facility 

representative. 

Target Population and Stakeholders 

Target Population 

The proposed project participants consist of bedside nurses providing direct patient care 

at the facility.  In addition, APRNs providing primary care services in the diagnosis, treatment, 

and management of the patient population admitted to the facility will be included.  Individuals 

willing to participate in the project will be required to complete a web-based, pre-educational 

session survey and attend one of the sessions.   

Stakeholders 

Key stakeholders in the project include the facility: administration, nurse educators, risk 

managers, bedside nurses, associate medical providers, and the patient population at risk for or 

diagnosed with CKD at the facility.  From a patient-centered perspective, the interests of 

improving the quality of nursing care delivered to the population has the potential to enhance 

quality of life and satisfaction.  The interests of the healthcare facility are addressed through 

increasing the efficacy of the services provided by the organization as demonstrated by 

improving measurable quality outcomes.  Those practicing in the nursing profession are 

dedicated to promoting health, preventing illness, alleviate suffering, and advocating for quality 

healthcare for their patients.  Quality improvement measures such as proposed in this project 

serve to fulfill this dedication. 
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Recruitment Methods 

The overarching aim of the project is the change the practice of registered nurses (RNs) 

and APRNs providing care at the facility to improve patient outcomes surrounding CKD and/or 

ESRD through educational sessions designed to increase the knowledge, skills, and attitudes for 

identifying, reporting, and managing co-morbid conditions associated with early stage CKD and 

development of an evidence-based guideline tool.   

Registered Nurses 

 Approximately 100 bedside nurses at the facility will be offered the opportunity to 

participate in educational sessions.  Educational sessions for the bedside nurses will be mandated 

with the support of the facility administration.  Multiple sessions will be provided to 

accommodate various work schedules.  The target sample number for data analysis is 30 bedside 

nurses. 

APRNs 

 Approximately 10 primary care APRNs caring for patients at the facility are independent 

practitioners having established privileges to provide medical services; attendance at the 

educational sessions will be voluntary.  APRNs practicing at other similar facilities will be 

invited as well.  Prior to attendance at the sessions, participants will be presented with a complete 

description of the project proposal and offered the opportunity to participate in completion of the 

pre-educational session survey. 

Methods that serve to facilitate internal motivation among the participants may be more 

effective that external drivers (Kubsch, Henniges, Lorenzoni, Eckardt, & Oleniczak, 2003).  

Continuing education units will be offered to participants through a Nevada State Board of 

Nursing continuing education provider.  Other approaches to increase participant attendance 
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include providing the educational sessions convenient to work schedules, at the facility location, 

and with organizational support to address potential barriers to involvement (Katsikitis, et al., 

2013).  Examples of organization support may include facilitating the coordination of work 

schedules, providing extra staffing, or offering monetary compensation to promote nurses’ 

attendance at continuing education sessions within the facility. 

Tools and Instrumentation 

A reference tool of protocol guidelines will be developed for participants to utilize when 

providing care to patients diagnosed with acute kidney injury (AKI), renal insufficiency, and 

CKD.  The visually-enhanced reference tool will include identifying signs and symptoms of 

hypertension, hyperglycemia and dehydration in the early stage CKD patient (Appendix B).  

Measured data for the project includes: evaluation of the current level of knowledge, skills, and 

attitudes of APRNs and bedside nurses in providing nephrology-specific nursing care, referral 

rates to nephrology specialty care providers, and rates of the readmissions to an acute care 

facility with a nephrology-related primary or secondary diagnosis, such as severe acute kidney 

injury or severe electrolyte imbalance, or CKD.  An analysis of the primary diagnosis utilized as 

rationale for the readmission will be performed to reject cases where the cause of readmission is 

unrelated to renal complications.  A web-based questionnaire will be developed to assess the 

nephrology-specific knowledge, skills, and attitudes appropriate for both the bedside nurse and 

the APRN (Appendix C).  The content presented in the questionnaire will be based on published 

guidelines and standards of care (National Clinical Guideline Centre, 2014; American 

Nephrology Nurses Association, 2017; NKF, 2012).  A content validity index was calculated for 

all KSA survey items.  Seven doctorally-prepared content experts reviewed the items pertaining 

to the RN KSAs and four nephrology APRN content experts reviewed the items relevant to the 
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APRN KSAs.  The results showed a CVI (1) for all items in both surveys.  The mean total of all 

the means was 3.71 for the RN items and 3.74 for the APRN items.  This finding indicates the 

items were evaluated as moderately relevant to highly relevant (Appendix D).  A custom report 

generated from the facility’s existing electronic health record (EHR) system will be utilized to 

capture referral and readmission rates. 

Data Collection 

Knowledge Levels 

The web-based questionnaire to assess current nephrology-specific knowledge, skills, and 

attitudes will be administered via Survey Monkey.  The questionnaire will consist of eight 

knowledge-based items, four to five skills-based items, and four attitudes-based items.  

Confidentiality during data collection will be maintained throughout the project.  The survey will 

not contain any personal identifying data other than demographic information to differentiate the 

responses of the bedside nurses from the APRNs.  A web link to the survey will be provided to 

all participants in the project.  Completion of the web-based survey will be performed prior to 

attendance at the educational session at a location of the participants choosing.  Participants will 

receive a random number code to enter prior to completing each survey to match pre and post 

survey responses. 

Nephrology Referrals and RTACF 

 A chart audit tool will be developed to identify the presence of indicators suggestive of a 

diagnosis of chronic kidney disease and determine the extent of appropriate nephrology referrals 

(Appendix E).  Prior to delivery of the nephrology-specific educational sessions, a retrospective 

audit of 30 patient charts will be performed to establish a baseline for the identification of the 

indicators of CKD and appropriate early-nephrology referral.  A post-educational session audit 
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of 30 charts will be performed to determine the impact on the recognition and improvements in 

early treatment and referrals and rate of return to acute care facility (RTACF) rates (Appendix 

E). 

This project proposal will utilize a repeated measures design; that is, a variable will be 

recorded at two separate time points.  The variable, knowledge levels of RNs and APRNs, 

referral rates, and RTACF will be measured prior to and after deliver of the educational 

intervention utilizing the survey, chart audit tool, and the facility’s EHR report.  The non-

parametric statistical analyses are appropriate for smaller sample size and do not have stringent 

requirements with respect to a normal distribution of the variable of measurement (Grove, Burns, 

& Gray, 2013; Pallant, 2013).  Descriptive statistics will be obtained regarding participant’s 

licensure status (RN or APRN) and years of experience in the designated role. 

Project Timeline 

 An action plan for this project is presented in Appendix F.  The plan involves approaches 

in four general areas of strategy, people organization, process, and technology (Moran, Burson, 

& Conrad, 2014).  The time span is September 2017 through January 2018.  Strategy methods 

include utilizing a tool to assess knowledge, skills, and attitudes of bedside nurses and APRNs to 

provide appropriate, evidence-based care for patients in early stage CKD.  In addition, 

identification of the rates of nephrology consultations and the appropriateness of referrals will be 

performed prior to and following the nephrology-specific educational sessions.  Approaches that 

promote involvement of individuals in the project include utilizing visual flyers distributed 

digitally and physically in the facility to improve recruitment of participants at the educational 

sessions.  Process approaches entails CKD guideline tool development and dissemination to 

improve adherence to the patient care, quality improvement aspects of the project as well as a 
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statistical analysis of the outcome measures associated with nephrology referrals and rates of 

return to the acute care setting due to complications associated with CKD.  Finally, technology 

approaches include provision of nephrology-specific educational classes and auditing medical 

records pre and post intervention. 

Human Subject Protection 

This project proposal does not involve direct patient care activities and will not be using 

human subjects.  Therefore, an Institutional Review Board (IRB) submission will not be 

required.  Attendance at the educational sessions or completion of the KSA questionnaire will 

not be a condition of employment.  No monetary compensation will be provided to the 

participants.  Participant confidentiality will be maintained, as the web-based questionnaire 

contains no identifying data.  Responses cannot be tracked to an individual.  No patient 

identifying information will be collected throughout the project. 

Evaluation Plan 

 The quality improvement project addresses two main questions.  The identification, 

evaluation and reporting hypertension, hyperglycemia and dehydration in patients with CKD by 

bedside nurses and APRNs will be analyzed using a pre-post comparative measurement over a 

three-month period.  The outcome measurement for this question will critiqued using two 

measures: a comparison of knowledge levels for both APRNs and bedside nurses pre and post 

nephrology-specific educational sessions and a comparison of pre-post educational session chart 

audits identifying the appropriateness of and nephrology referrals. 

 The second question addresses slowing the progression of ESRD in patients diagnosed 

with early CKD as measured by pre and post comparison of early nephrology consultation 

requests.  This item will be evaluated by a comparison of the diagnosis of renal disease through 
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an audit of the facility’s ICD-10 codes, the amount of nephrology consultation requests as 

determined by chart audits, and the rates of return to the acute care facilities due to complications 

associated with a diagnosis of CKD, pre and post nephrology-specific educational sessions. 

Significance 

 This quality improvement project is aimed at optimizing patient outcomes in delaying the 

progression of CKD to ESRD through interventions appropriate to the scope of nursing practice.  

The notion of delaying the progression to ESRD through early versus late renal-specific 

interventions or referrals remains to be adequately addressed in the nursing profession.  

Implementing quality improvement measures to facilitate the ability of bedside nurses and 

APRNs to identify and manage early stage CKD and related risk factors is crucial to optimize 

patient outcomes.  The expertise of the nursing profession, both at the bedside and advanced 

practice role, must be validated through evidence-based designs that reflect nursing contributions 

that support improved patient outcomes (Smolowitz, Speakman, Wojnar, Whelan, Ulrich, Hayes, 

& Wood, 2015).  The potential positive outcomes demonstrated from this project proposal may 

contribute to this validation.  

Analysis of Results 

KSA Scores 

 Following completion of the nephrology-specific educational courses and all survey data, 

the KSA scores for both APRNs and bedside nurses pre and post nephrology-specific 

educational sessions were analyzed using the SPSS software.  All individual responses for the 

pre and post-intervention surveys were extracted into to an excel spreadsheet.  Each individual 

response was reviewed and reassigned to a one or two based on the answer to the item using the 

codebook formulation.  A score of two indicated the ideal or correct response.  The responses to 
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each item for the bedside nurses & APRNs were summated by subgroup (knowledge, skills, and 

attitudes).  This summated data was exported into SPSS along with the respondents’ years of 

experience.  Errors for each file were validated by running a descriptive statistics analysis for the 

minimum and maximum value, of which none were found.  The summated data were analyzed 

by subgroup at the two distinct time points.  The data was analyzed for normality indicating a 

non-normal distribution as evidenced by Skewness and Kurtosis value greater than or less than 

zero.  In addition, the Kolmogorov-Smirnov test of normality correlated with a violation of the 

assumption of normality.  Therefore, the statistical significance between the time points was 

generated using the non-parametric, Wilcoxon Signed Rank Test.  The effect size was calculated 

by hand dividing the reported Z value by the square root of the N for the participant group.  The 

maximum value for each subgroup was calculated to determine if the respondent achieved the 

optimal knowledge, skills, or attitudes based on the survey design.  This was completed for 44 

RN respondents and 15 APRN respondents.  Respondents were matched for the pre and post-

intervention responses based on their unique identifying code supplied prior to the nephrology-

specific classes.  Any missing values were identified and the items were coded as a zero (0).  A 

demographic frequency analysis was performed to evaluate the distribution of study participants 

based on years of experience at their current level of nursing practice (Appendix G).   

RN 

The RN participants indicated less than one year and one to three years (15.9% each), three to 

five years (11.4%), five to ten years (27.3% each), and more than ten years (29.5%).  A 

Wilcoxon Signed Rank Test demonstrated a statistically significant increase only in knowledge, 

in the care and management of the CKD patient population following participation in the 

nephrology-specific educational sessions, knowledge - z = -2.141, p < 0.05, with a moderate 
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effect size (r = 0.32).  The median score on the knowledge subgroup increased from pre-

intervention (Md = 11) to post-intervention (Md = 13).  The skills and attitude scores did not 

reach statistical significance, skills - z = -0.775, p = 0.438, and attitudes - z = -0.177, p = 0.86. 

The median score on the skills subgroup was unchanged from pre-intervention (Md = 8) to post-

intervention (Md = 8).  The median score on the attitudes subgroup increased from pre-

intervention (Md = 7) to post-intervention (Md = 8).  Partial correlation was used to explore the 

relationship between pre-intervention and post-intervention knowledge scores while controlling 

for years of experience.  There was a non-significant, weak, negative, partial correlation between 

pre-intervention and post-intervention knowledge scores controlling for years of experience, r = -

0.287, n = 44, p - 0.062.  An inspection of the zero-order correlation (r = -0.327) suggested that 

controlling for years of experience had very little effect on the strength of the relationship 

between pre and post-intervention knowledge scores. Scores (Appendix H). 

APRN 

 The majority of the APRN participants indicated less than one year (40%), followed by 

three to five years (26.7%), one to three years and five to ten years (13.3% each), and more than 

ten years (6.7%).  A Wilcoxon Signed Rank Test demonstrated a statistically significant increase 

in knowledge, skills, and attitudes in the care and management of the CKD patient population 

following participation in the nephrology-specific educational sessions, knowledge - z = -3.096, 

p < 0.05, with a large effect size (r = 0.80), skills - z = -2.382, p < 0.05, with a large effect size (r 

= 0.62), and attitudes - z = -2.332, p < 0.05, with a large effect size (r = 0.60).  The median score 

on the knowledge subgroup increased from pre-intervention (Md = 13) to post-intervention (Md 

= 15).  The median score on the skills subgroup increased from pre-intervention (Md = 9) to 

post-intervention (Md = 10).  The median score on the attitudes subgroup increased from pre-
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intervention (Md = 5) to post-intervention (Md = 8).  Partial correlation was used to explore the 

relationship between pre-intervention and post-intervention scores while controlling for years of 

experience.  There was a non-significant, weak, positive, partial correlation between pre-

intervention and post-intervention knowledge scores controlling for years of experience, r = 

0.165, n = 15, p > 0.05.  An inspection of the zero-order correlation (r = 0.170) suggested that 

controlling for years of experience had very little effect on the strength of the relationship 

between pre and post-intervention knowledge scores.  There was a non-significant, weak, 

negative, partial correlation between pre-intervention and post-intervention skills scores 

controlling for years of experience, r = -0.264, n = 15, p > 0.05.  An inspection of the zero-order 

correlation (r = -0.229) suggested that controlling for years of experience had very little effect on 

the strength of the relationship between pre and post-intervention skills scores.  There was a non-

significant, moderate, positive, partial correlation between pre-intervention and post-intervention 

attitudes scores controlling for years of experience, r = 0.386, n = 15, p > 0.05.  An inspection of 

the zero-order correlation (r = 0.105) suggested that controlling for years of experience had a 

moderate effect on the strength of the relationship between pre and post-intervention attitudes 

scores (Appendix H). 

Chart Audit 

 Randomly selected electronic medical records were reviewed to identify the presence of 

indicators suggestive of a diagnosis of CKD and to determine the extent of appropriate 

nephrology referrals utilizing a chart audit tool.  Prior to delivery of the nephrology-specific 

educational sessions, a retrospective audit of 30 patient charts was completed for comparison 

with an additional 30 patient chart to determine the impact of the nephrology-specific 

educational sessions on the recognition and improvements in early treatment and referrals 
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(Appendix I).  Pre-intervention, 26 out of 30 charts reviewed were deemed appropriate for 

nephrology referral.  However, only 14 of the 26 eligible cases reviewed were referred to a 

nephrology specialist.  This represents a consultation rate of approximately 53.8%.  In the post-

intervention chart audit, 27 out of 30 cases were deemed appropriate for nephrology referral.  In 

this group, 20 of the 27 eligible cases reviewed were referred to a nephrology specialist.  This 

represents a consultation rate of approximately 74.1%.  A chi-square goodness-of-fit test 

indicated there was a significant difference in the proportion of nephrology referrals identified in 

the post-intervention chart audit (74.1%) as compared with the value of 53.8% that was obtained 

in the pre-intervention chart audit, χ2 (1, n=27) = 4.465, p = 0.035. 

RTACF 

 Reports were generated from the facilities electronic medical record system using ICD-10 

codes to evaluate the rates of renal-related RTACF pre and post-intervention.  Data obtained for 

a 3-month period prior to delivery of the nephrology-specific educational course indicated a total 

of 58 RTACF cases with 20 having a renal-related diagnosis associated with the readmission 

reason.  This represents a rate of approximately 34.5%.  Data obtained for a 1-month period 

following the delivery of the nephrology-specific educational course indicated a total of 23 

RTACF cases with 4 having a renal-related diagnosis associated with the readmission reason.  

This represents a rate of approximately 17.4% (Appendix J).  A chi-square goodness-of-fit test 

indicated there was no significant difference in the proportion of RTACF identified in the post-

intervention sample (17.4%) as compared with the value of 34.5% that was obtained in the pre-

intervention sample, χ2 (1, n=23) = 2.875, p = 0.09. 
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Discussion 

 The prevalence and incidence of CKD and ESRD continues to present a 

significant healthcare issue in the US.  While the complex factors that may lead to the prevention 

of CKD have not been fully elucidated, there is significant evidence for measures that may 

reduce the progression of CKD to ESRD.  For example, early identification of CKD and 

evidence-based management of related co-morbidities, such as hypertension and diabetes, can 

delay the progression to ESRD (Paige & Nagami, 2009).  Increasing the knowledge, skills, and 

attitudes of the primary care APRN and bedside staff nurses caring for patients in the early stages 

of renal injury can have a positive impact on outcome measures.  In contrast to the medical 

profession, there is a lack of literature demonstrating the efforts toward improving the practice of 

the nursing professionals in the care of patients at risk for or diagnosed with CKD.  The 

diagnosis and management of CKD should follow the Kidney Disease Outcomes Quality 

Initiative (KDOQI) guidelines (NKF, 2012). 

 The purpose of this project is to delay the progression of ESRD through early diagnosis of 

CKD, improved management of CKD or co-morbid disease processes, and timely referral to 

nephrology specialists.  Through the development and dissemination of an evidence-based, 

nephrology-specific educational course and guideline tool, two questions were addressed.  

1.  Will primary care APRNs and bedside nurses successfully identify, evaluate and report 

hypertension, hyperglycemia and dehydration in patients with CKD using a pre-post 

comparative measurement over a three-month period if given appropriate nephrology 

specialty training?   

2.  Does providing nephrology-specific education and treatment protocols to APRNs and 

bedside nurses reduce the renal-related return to acute care facilities (RTACF) as 
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measured by correlating pre and post comparison of appropriate, early nephrology 

consultation requests with RTACF rates? 

This non-experimental, quality improvement project employed a repeated measures design.  The 

outcome measurements included a pre and post intervention comparison of knowledge, skill, and 

attitude levels for both APRNs and bedside nurses, the diagnosis of renal disease, the amount of 

nephrology consultation requests, and the rates of return to the acute care facilities due to 

complications associated with a diagnosis of CKD. 

KSA Scores 

 Knowledge levels increased significantly for both the APRN and bedside nurse following 

participation in the nephrology-specific educational sessions.  This finding suggests the need for 

continuing education regarding the care and management of the nephrology patient existed in the 

facility.  Supporting and facilitating specialty care expertise in a general medical-surgical care 

environment can positively impact nursing practice in the delivery of care to that unique patient 

population (Greene, et al., 2002).  Similar to the findings reported by Thompson-Martin, et al. 

(2015), exposure to evidence-based patient care guidelines improves nurse’s knowledge in the 

identification, management, and evaluation of patients at risk for or diagnosed with renal disease.  

Non-nephrology advanced practice and bedside nursing providers are a vital link to improving 

the clinical outcomes for this patient population.  Interestingly, controlling for years of 

experience practicing in the current role had little effect on participant’s knowledge scores for 

both groups.  As over half of the bedside nurse participants indicated greater than five years of 

experience, this finding is not unexpected.  However, the majority of APRN participants 

indicated less than one year of experience.  The lack of impact related to years of experience in 
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the advanced practice role may be due, in part, the participants’ combined experience as both RN 

and APRN. 

 Skills and attitudes increased significantly in the APRN population post-intervention but 

not with the bedside nurses.  In addition, attitudes in the care and management of the nephrology 

patient were moderately affected by the APRN years of experience.  As noted, the majority of 

APRN participants had only been practicing less than one year in the advanced role.  This 

finding correlates with Benner’s notion that a sense of confidence and mastery of performance 

increases as the nurse transitions from novice to expert (Thomas & Kellgren, 2017). 

Chart Audit and RTACF 

 A significant increase in nephrology referrals were noted following the educational 

sessions.  Late referral to nephrology specialists by non-nephrology providers has been 

associated with a lack of awareness and knowledge regarding evidence-based guidelines in the 

care and management of CKD patient population (Fox, Brooks, Zayas, McClellan, & Murray, 

2006).  While most studies examine the practices of the physician primary care provider, a recent 

publication demonstrated the implementation of educational sessions for medical and nursing 

providers, in conjunction with guideline reference tools at the point of care, was associated with 

a significant increase in accurate CKD diagnosis and early nephrology referrals (Regan, 2017).  

This quality improvement project focused exclusively on the practice of the nursing profession in 

this regard.  The results are consistent with other reports demonstrating the increase in early 

nephrology referral being associated with educational and reference tool interventions.  In 

addition to receiving the guideline tool during the education sessions, participants also have 

ready access to this evidence-based tool at the facility.  In the study reported by Regan (2017), 

the reference tool was integrated into the electronic medical record system.  Further 



DECREASING CHRONIC KIDNEY DISEASE 33 

improvements in early-referral rates may be realized through increasing ease of accessibility for 

such guideline recommendations. 

 The renal-related RTACF rates decreased from 34.5 to 17.4 % following the educational 

intervention.  However, this finding was not found to be statistically significant.  The translation 

of the impact of nursing practice to measureable patient outcomes, such as RTACF, may require 

more time.  Despite this fact, the absolute decrease in RTACF rates is encouraging.  This may be 

due to the improvements of the bedside nurse’s ability to identify or evaluate signs and 

symptoms of CKD-related co-morbidity complications and engage in appropriate interventions 

as well as improvements in the APRNs ability to diagnose, treat, and evaluate CKD using 

evidence-based practice.  Additionally, the increase in early nephrology referral rates may also 

be an important factor resulting in the decreased RTACF rates.  This finding is consistent with 

studies demonstrating a correlation between early nephrology referral and decreased 

hospitalization (Chan, et. al., 2007; Smart & Titus, 2011). 

Project Questions and Objectives 

 The results reported in this quality improvement project suggest a positive outcome for 

both project questions.  A significant increase in knowledge levels was found for both bedside 

nurses and APRNs following the nephrology-specific educational sessions.  This enhanced 

knowledge translated into demonstrable increases in both nephrology referral and RTACF rates 

for patients with renal-related diagnoses. 

 The project aimed to address four objectives.  The first three objectives were related to 

the project interventions.  A measurement tool for both APRN and bedside nurses was 

developed, validated, and administered to the target population.  This tool enabled the project’s 

ability to evaluate, analyze, and report the impact of an educational intervention on the 
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participant’s KSA.  Nephrology specific educational sessions were successfully delivered to the 

bedside nursing staff at the facility as well as to a significant number of non-physician providers 

furnishing primary care services in the diagnosis, treatment, and management of the patient 

population admitted to the facility.  A visually-enhanced reference tool that included identifying 

signs and symptoms of hypertension, hyperglycemia and dehydration in the early stage CKD 

patient along with evidence-based CKD guidelines was developed and disseminated to the study 

participants and the facility. 

 The final project objective was related to a patient-care quality improvement outcome, 

nephrology specialist referral rates.  The interventions proposed and implemented during the 

project resulted in a significant increase in referral rates. 

Implications for Nursing 

 This project demonstrates the importance of the nursing profession’s contributions on 

quality care and patient outcomes.  Nurses in the non-nephrology setting play an essential role in 

the identification, evaluation, and management of CKD.  Through the dissemination of evidence-

based practice guidelines in a facility-based continuing education model, improvements in the 

delivery of patient care and outcomes can be recognized.  The utilization of clinical guideline 

tools may also play a vital role in the successful implementation of improvements in nursing 

practice.  This factor should not be overlooked.  Healthcare organizations must also consider 

methods that facilitate the sustained use of evidence-based practice.  The identification of 

barriers to evidence-based utilization can guide stakeholders in the development and 

implementation of evidence-based quality improvement (Abdel-Kader, Greer, Boulware, & 

Unruh, 2014).  Overcoming ease-of-use and time limitations is one barrier to be addressed when 

implementing evidence-based guideline protocols (Abdel-Kader, Greer, Boulware, & Unruh, 
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2014).  Incorporating current guideline recommendations into the electronic medical record can 

be an effective approach to ensure quality care is provided to the CKD patient population 

(Regan, 2017). 

Limitations 

Population Sample 

Interpretation of the results are limited by the study’s sampling technique and size.  This 

study utilized a convenience sample of bedside nurses employed at the project facility.  While 

this methodology provided expedient access to participants, this may have the impact of limiting 

the generalizability of the intervention across the healthcare system.  The bedside nurse 

participants were employed at a single facility.  The results of this quality improvement process 

may be influenced by other unknown operational factors implemented at this location not 

examined or controlled for in the project.  The ability to extrapolate the impact of this specific 

intervention to other facilities is unknown.   

 The APRNs included in the study were independent contractors for the facility.  The 

number of participants was significantly less than the bedside nurses.  Recruitment of the APRN 

participants required utilization of external motivating factors such as the offering of continuing 

education units and delivery in a social setting.  It is possible all APRNs providing services at the 

facility were not captured during the recruitment phase.   

While the bedside nurse can have an influence on the early recognition and evaluation of 

the patient at risk for renal disease, it lies within the scope of practice of the APRN to suspect the 

potential CKD patient and implement evidence-based diagnostic evaluation approaches.  It is not 

clear as to how many of the patient charts audited during the data collection phases included the 

care and treatment plans provided by APRN participants.  
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The APRN participant population are not the only providers delivering care to the 

nephrology patients at the facility.  While some physician providers did attend the nephrology-

specific educational sessions, they did not participate in the KSA survey and were not 

specifically targeted for the promotion of evidence-based care in this patient population.  This 

project did not identify or control for the care provided by physician versus APRN in the chart 

audit or RTACF data collection. 

Participant Bias 

The project participants self-identified knowledge, skills, and attitudes pre and post-

educational intervention.  This data collection technique can negatively impact the internal 

validity of the results through sensitization (Polit & Beck, 2016).  The process of completing the 

pre-intervention survey tool may influence their post-intervention responses.  

 As noted, the bedside nurses were employed at the project site.  While the principal 

investigator did not hold supervisory authority over the participants, the facility administration 

and education department were collaborators in the project.  This factor can lead to the subject 

bias of social desirability (Polit & Beck, 2016).  With social desirability, the participant may 

select responses or change behavior to reflect positively towards the researcher or, in this case, 

their employer.  The participant may change their behavior to that which is expected during the 

study phase of the project and then slowly revert to prior practice over time.    

RTACF and Chart Audit 

The rates of renal-related complications may be presumably due to a complex set of 

factors, some of which may be unavoidable despite appropriate, evidence-based nursing practice.  

For example, the unpredictable course of co-morbid disease processes and pathophysiology may 

impact the validity of correlating this measurement to the changes in nursing interventions.  In 
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addition, due to the limitations in the project timeline, the true impacts of improved nursing care 

for the nephrology patient may require a longer post-intervention data collection period.  While 

significant improvements in nephrology diagnosis and early consultation were noted, this did not 

translate to a statistically significant improvement in RTACF despite the decrease in the absolute 

incidence of renal-related readmissions noted. 

 For this project, the primary investigator completed the chart audits pre and post-

educational intervention.  While the author has confidence that objective fidelity was maintained 

during all aspects of this project, a certain level of experimenter bias may still exist due to an 

unconscious prejudice ((Polit & Beck, 2016).  An independent review of chart audits was not 

feasible within the timeframe constraints of this project.     

Dissemination 

 Despite the limitations discussed, this project demonstrated statistically significant 

improvements in nursing knowledge, skills, and attitudes for the care of the nephrology patient.  

In addition, the data suggests a noted improvement in the appropriate identification, 

management, and nephrology referral for the CKD patient.  Dissemination of these findings to 

stakeholders and other individuals or entities, with a vested interest in the improvement of 

evidence-based nursing practice for the care of the nephrology patient, is critical to support the 

overall aim of this project to delay the progression of ESRD in patients diagnosed with CKD 

Stage 1-3. 

 Informal dissemination of preliminary data analysis was provided to the nursing educator 

at the project site as well as to several bedside nurses.  During these sessions, continued coaching 

and support for practice was also employed.  This may serve to facilitate the sustained 

improvement in nursing practice at the facility as the individuals received positive reinforcement 
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in their ability to improve measurable patient outcomes.  This type of internal motivation can 

nurture continued adherence to evidence-based practice (Ervin, 2005). 

 Formal dissemination is planned at the project site to include all bedside nurses and other 

facility stakeholders such as administration, nurse educators, risk managers, and associate 

medical providers.  Through this collaborative discussion, continued support of practice change 

can be elucidated for the facility stakeholders.  The inclusion of the bedside nurses along with 

organization leaders in proposing or implementing potential policy or process changes will be 

instrumental in sustaining the improvements noted in this project.   

All aspects of this project will be disseminated virtually at the sponsoring academic 

institution supporting this quality improvement proposal.  Further dissemination includes 

creation of a poster presentation to be displayed at the academic institution and submitted for 

consideration at the annual American Nephrology Nurses Association conference the following 

year. 

 Dissemination to the APRN participants, as well as nephrology physician providers, will 

occur over time based on the ability to coordinate scheduling with these individuals and the 

project author.  The utilization of web-based technology will be employed to facilitate this 

process. 

Conclusion 

 This project sought to improve the outcomes of individuals at risk for or diagnosed with 

CKD through principled actions to change the practice of nursing care at both the bedside and 

the advanced provider role in concordance with evidence-based guidelines.  The use of 

organizational leadership tenets, systems thinking, nursing theory, change theory, and advanced 

nursing practice has resulted in the development, implementation, and evaluation of a quality 
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improvement project demonstrating improvements in nursing KSA and management of the 

nephrology patient.  In addition, the reduction in RTACF rates identified in this project suggest 

improvement in a measurable patient outcome.  As early nephrology referral and management of 

the CKD patient is associated with a reduction in the progression of ESRD, it is feasible to 

presume these noted changes in nursing practice may contribute to the overarching aim of the 

project.  
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Appendix C 

Pre-Educational Session KSA Assessment 

Demographic 

1) Identify your current nursing licensure. 

a. Registered Nurse 

b. Advanced Practice Registered Nurse 

2) How many years have you been practice in this role? 

a. Less than 1 year 

b. At least 1 year but less than 3 years 

c. At least 3 years but less than 5 years 

d. At least 5 years but less than 10 years 

e. More than 10 years 

If 1) = a, then answer 3 – 18. 

If 1) = b, then answer 19 – 35. 

RN Knowledge 

3) Patients who have risk factor(s) for CKD include: (select all that apply). 

a. Administered nephrotoxins 
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b. Hypertension 

c. Diabetes  

d. Family history of CKD 

4) The goal for blood pressure management for all CKD patients is <140/90. 

a. True 

b. False 

5) The goal for glycemic control for the CKD patient is less than 5.6%. 

a. True 

b. False 

6) Which medication is administered to normotensive, diabetic patients to protect the kidneys from progressing to CKD? 

a. Beta antagonist 

b. Metformin 

c. ACEi or ARBs 

d. Ibuprofen 

7) Which two laboratory values are most important to trend when identifying a need for a nephrology consultation? 

a. Urine albumin 

b. Hemoglobin 
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c. Serum potassium 

d. Glomerular filtration rate 

e. Blood urea nitrogen 

8) Dietary education for the patient with CKD includes the following (select all that apply). 

a. Monounsaturated fat and omega 3 fatty acids 

b. Limit protein intake to 1.3g/kg/day 

c. Avoid all alcohol 

d. Limit sodium intake to less than 2 grams per day 

e. Consume complex carbohydrates instead of simple sugars 

9) Patients with CKD are at a higher risk for cardiovascular disease and cardiovascular-related events. 

a. True 

b. False 

10) Complications associated with CKD include (select all that apply). 

a. Anemia 

b. Mineral and bone disorders  

c. Electrolyte imbalances 

d. Depression 
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e. Dyslipidemias 

RN Skills 

11) I assess signs and symptoms of hypertension in patients with chronic kidney disease every 8 hours. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly agree 

12) I assess for signs and symptoms of hyperglycemia in patients with chronic kidney disease every 6 hours and as needed. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly disgree 

13) I assess for signs and symptoms of fluid volume overload or dehydration in patients with chronic kidney disease daily and as needed. 

a. Strongly disagree 

b. Disagree 
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c. Neutral 

d. Agree 

e. Strongly disgree 

14) I know when to notify medical providers regarding abnormal assessment findings in patients with chronic kidney disease. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly disgree 

RN Attitudes 

15) Rate your comfort level in assessing complications of chronic kidney disease. 

a. Not comfortable at all 

b. Not comfortable 

c. Neutral 

d. Comfortable 

e. Very Comfortable 

16) I am able to collaborate with the medical providers regarding any abnormal findings related to chronic kidney disease. 
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a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly agree 

17) Rate your comfort level in caring for patients diagnosed with chronic kidney disease. 

a. Not comfortable at all 

b. Not comfortable 

c. Neutral 

d. Comfortable 

e. Very Comfortable 

18) I believe educating patients regarding recommended lifestyle changes and behaviors modifications can positively impact the progression 

of chronic kidney disease. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 



DECREASING CHRONIC KIDNEY DISEASE 81 

e. Strongly agree 

APRN Knowledge 

19) Patients who meet the following criteria are appropriate for nephrology consultation (select all that apply). 

a. Creatinine = 2.0 

b. GFR less than 60 ml/min/1.73 m2, with or without diabetes 

c. ACR 70 mg/mmol or more, unless known to be caused by diabetes and already appropriately treated 

d. ACR 30 mg/mmol or more, together with haematuria 

e. Sustained decrease in GFR of 25% or more or sustained decrease in GFR of 15 ml/min/1.73 m2 or more within 12 months 

f. Hypertension that remains poorly controlled despite the use of at least 4 antihypertensive drugs at therapeutic doses 

g. Known or suspected rare or genetic causes of CKD 

h. Suspected renal artery stenosis 

20) Patients with the following risk factors should be tested for chronic kidney disease (select all that apply). 

a. Diabetes 

b. Hypertension 

c. Acute kidney injury 

d. Cardiovascular disease (ischaemic heart disease, chronic heart failure, peripheral vascular disease or cerebral vascular disease) 

e. Structural renal tract disease, recurrent renal calculi or prostatic hypertrophy 
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f. Multisystem diseases with potential kidney involvement – for example, systemic lupus erythematosus 

g. Family history of end-stage kidney disease (GFR category G5) or hereditary kidney disease 

h. Opportunistic detection of haematuria 

21) Patients with the following conditions are at risk for progression of chronic kidney disease (select all that apply). 

a. Cardiovascular disease 

b. Proteinuria 

c. Acute kidney injury 

d. Hypertension 

e. Diabetes 

f. Smoking 

g. African, African-Caribbean or Asian family origin 

h. Chronic use of NSAIDs 

i. Untreated urinary outflow tract obstruction 

22) Blood pressure goals for patients diagnosed with chronic kidney disease are to keep the systolic blood pressure below 140 mmHg (target 

range 120–139 mmHg) and the diastolic blood pressure below 90 mmHg. 

a. True 

b. False 
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23) Blood pressure goals for patients diagnosed with chronic kidney disease and diabetes are to keep the systolic blood pressure below 130 

mmHg (target range 120–129 mmHg) and the diastolic blood pressure below 80 mmHg. 

a. True 

b. False 

24) Blood pressure goals for patients diagnosed with chronic kidney disease and with an ACR of 70 mg/mmol or more are to keep the systolic 

blood pressure below 130 mmHg (target range 120–129 mmHg) and the diastolic blood pressure below 80 mmHg. 

a. True 

b. False 

25) Patients meeting the following parameters should be prescribed a renin-angiotensin system antagonist (select all that apply). 

a. Diabetes and an ACR of 3 mg/mmol or more (ACR category A2 or A3) 

b. Hypertension and an ACR of 30 mg/mmol or more (ACR category A3) 

c. An ACR of 70 mg/mmol or more (irrespective of hypertension or cardiovascular disease) 

26) Patients with chronic kidney disease should be prescribed a combination of renin-angiotensin system antagonists. 

a. True 

b. False 

APRN Skills 

27) I manage hypertension in patients with chronic kidney disease following evidence-based guidelines. 
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a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly agree 

28) I manage diabetes or hyperglycemia in patients with chronic kidney disease following evidence-based guidelines. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly agree 

29) I manage fluid volume status in patients with chronic kidney disease following evidence-based guidelines. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly agree 
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30) I can appropriately diagnose and classify chronic kidney disease. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly agree 

31) I order nephrology consultation for patients with the following chronic kidney disease classification (select all that apply). 

a. CKD Stage 1 

b. CKD Stage 2 

c. CKD Stage 3a 

d. CKD Stage 3b 

e. CKD Stage 4 

f. CKD Stage 5 

APRN Attitudes 

32) Rate your comfort level in diagnosing chronic kidney disease. 

a. Not comfortable at all 

b. Not comfortable 
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c. Neutral 

d. Comfortable 

e. Very Comfortable 

33) Rate your comfort level in managing hypertension in patients diagnosed with chronic kidney disease. 

a. Not comfortable at all 

b. Not comfortable 

c. Neutral 

d. Comfortable 

e. Very Comfortable 

34) Rate your comfort level in managing diabetes in patients diagnosed with chronic kidney disease. 

a. Not comfortable at all 

b. Not comfortable 

c. Neutral 

d. Comfortable 

e. Very Comfortable 

35) Rate your comfort level in managing fluid balance in patients diagnosed with chronic kidney disease. 

a. Not comfortable at all 
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b. Not comfortable 

c. Neutral 

d. Comfortable 

e. Very Comfortable
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Appendix D 

RN Assessment Item Development, Expert Rating, and Content Validity Index 
 
Purpose 
The following items were developed to evaluate levels of knowledge, skills, and attitudes of 
bedside nurses in providing nephrology-specific nursing care for patients admitted to a 
rehabilitation facility prior to and following a nephrology-specific education course.  The 
questionnaire will be comprised of eight knowledge-based items, four to five skills-based items, 
and four attitudes-based items.   
 
Objective 

1. Identify, evaluate and report hypertension, hyperglycemia and dehydration in patients 
with CKD  

 
Population 
Registered nurses providing bedside care to a diverse population of patients, including those at 
risk for or diagnosed with chronic kidney disease at a sub-acute rehabilitation facility. 
 
Scoring Procedures to be Used 
The web-based questionnaire will be administered via Survey Monkey.  Each item will be 
analyzed using a repeated designs measure comparing KSAs pre and post nephrology-specific 
educational sessions.  Only the knowledge-based items are considered to have a correct response. 
 
Item Format 
The questionnaire will be a combination of multiple choice, select all that apply, and true false 
items. 
 
Test Blueprint 
Content Knowledge Skills Attitudes 
Risk factors for CKD 1   
Treatment goals 2   
Pharmacotherapy 1   
Lab monitoring 1   
Patient Education 1  1 
Risks and complications 1   
Assessment  3 1 
Evaluation  1 1 
Collaboration   1 

 
Assessment Questions 
RN Knowledge 
4) Patients who have risk factor(s) for CKD include: (select all that apply). 

f. Administered nephrotoxins 

g. Hypertension 
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h. Diabetes  

i. Family history of CKD 

Answer: a-d 

Rationale: All listed items are common risk factors for CKD (American Nephrology Nurses 

Association, 2017). 

36) The goal for blood pressure management for all CKD patients is <140/90. 

a. True 

b. False 

Answer: b 

Rationale: Blood pressure goals for CKD with diabetes or albuminuria are <130/80 

(American Nephrology Nurses Association, 2017). 

37) The goal for glycemic control for the CKD patient is less than 5.6%. 

a. True 

b. False 

Answer: a 

Rationale: Normal range for HbA1C in CKD in <5.6% (American Nephrology Nurses 

Association, 2017). 

38) Which medication is administered to normotensive, diabetic patients to protect the kidneys 

from progressing to CKD? 

a. Beta antagonist 

b. Metformin 

c. ACEi or ARBs 

d. Ibuprofen 

Answer: c 
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Rationale: Renin-angiotensin system antagonists are indicated for the normotensive, diabetic 

CKD patient for renoprotection to slow CKD progression (American Nephrology Nurses 

Association, 2017). 

39) Which two laboratory values are most important to trend when identifying a need for a 

nephrology consultation? 

a. Urine albumin 

b. Hemoglobin 

c. Serum potassium 

d. Glomerular filtration rate 

e. Blood urea nitrogen 

Answer: a & d 

Rationale: Abnormal values for albuminuria and GFR are used for the diagnosis and 

classification of CKD (American Nephrology Nurses Association, 2017). 

40) Dietary education for the patient with CKD includes the following (select all that apply). 

a. Monounsaturated fat and omega 3 fatty acids 

b. Limit protein intake to 1.3g/kg/day 

c. Avoid all alcohol 

d. Limit sodium intake to less than 2 grams per day 

e. Consume complex carbohydrates instead of simple sugars 

Answer: All except c 

Rationale: Alcohol consumption should be limited to 1-2 drinks daily but absolute 

elimination is a recommendation (American Nephrology Nurses Association, 2017). 

41) Patients with CKD are at a higher risk for cardiovascular disease and cardiovascular-related 

events. 
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a. True 

b. False 

Answer: a 

Rationale: CKD patients are at a higher risk of MI, CAD, and sudden cardiac death 

(American Nephrology Nurses Association, 2017). 

42) Complications associated with CKD include (select all that apply). 

a. Anemia 

b. Mineral and bone disorders  

c. Electrolyte imbalances 

d. Depression 

e. Dyslipidemias 

Answer: a-e 

Rationale: CKD patients are at a higher risk for all listed conditions (American Nephrology 

Nurses Association, 2017). 

RN Skills 

43) I assess signs and symptoms of hypertension in patients with chronic kidney disease every 8 

hours. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly agree 

44) I assess for signs and symptoms of hyperglycemia in patients with chronic kidney disease 

every 6 hours and as needed. 
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a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly disgree 

45) I assess for signs and symptoms of fluid volume overload or dehydration in patients with 

chronic kidney disease daily and as needed. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly disgree 

46) I know when to notify medical providers regarding abnormal assessment findings in patients 

with chronic kidney disease. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly disgree 

RN Attitudes 

47) Rate your comfort level in assessing complications of chronic kidney disease. 

a. Not comfortable at all 

b. Not comfortable 

c. Neutral 
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d. Comfortable 

e. Very Comfortable 

48) I am able to collaborate with the medical providers regarding any abnormal findings related 

to chronic kidney disease. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly agree 

49) Rate your comfort level in caring for patients diagnosed with chronic kidney disease. 

a. Not comfortable at all 

b. Not comfortable 

c. Neutral 

d. Comfortable 

e. Very Comfortable 

50) I believe educating patients regarding recommended lifestyle changes and behaviors 

modifications can positively impact the progression of chronic kidney disease. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly agree 
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Rating instructions: For each item, please indicate the following: 
 
Please rate how relevant each item is to the overall construct of chronic kidney disease 
identification and care by the Registered Nurse by placing a number in the first box to the right 
of each item. 
 
1 = Not relevant at all 
 
2 = Slightly relevant 
 
3 = Moderately relevant 
 
4= Highly relevant 
 
Your honest feedback is appreciated and will be used to enhance the quality of this 
questionnaire. 
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Item Relevance 

Rating 
Knowledge  

Patients who have risk factor(s) for CKD include: (select all that apply). 
 

a. Administered nephrotoxins 
b. Hypertension 
c. Diabetes  
d. Family history of CKD 
 

 

The goal for blood pressure management for all CKD patients is <140/90. 
 

a. True 
b. False 

 

 

The goal for glycemic control for the CKD patient is less than 5.6%. 
 

a. True 
b. False 

 

 

Which medication is administered to normotensive, diabetic patients to protect 
the kidneys from progressing to CKD? 
 

a. Beta antagonist 
b. Metformin 
c. ACEi or ARBs 
d. Ibuprofen 

 

 

Which two laboratory values are most important to trend when identifying a 
need for a nephrology consultation? 
 

a. Urine albumin 
b. Hemoglobin 
c. Serum potassium 
d. Glomerular filtration rate 
e. Blood urea nitrogen 

 

 

Dietary education for the patient with CKD includes the following (select all 
that apply). 
 

a. Monounsaturated fat and omega 3 fatty acids 
b. Limit protein intake to 1.3g/kg/day 
c. Avoid all alcohol 
d. Limit sodium intake to less than 2 grams per day 
e. Consume complex carbohydrates instead of simple sugars 
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Patients with CKD are at a higher risk for cardiovascular disease and 
cardiovascular-related events. 
 

a. True 
b. False 

 

 

Complications associated with CKD include (select all that apply). 
 

a. Anemia 
b. Mineral and bone disorders  
c. Electrolyte imbalances 
d. Depression 
e. Dyslipidemias 
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Skills  

I assess signs and symptoms of hypertension in patients with chronic kidney 
disease every 8 hours. 
 

a. Strongly disagree 
b. Disagree 
c. Neutral 
d. Agree 
e. Strongly agree 

 

 

I assess for signs and symptoms of hyperglycemia in patients with chronic 
kidney disease every 6 hours and as needed. 
 

a. Strongly disagree 
b. Disagree 
c. Neutral 
d. Agree 
e. Strongly agree 

 

 

I assess for signs and symptoms of fluid volume overload or dehydration in 
patients with chronic kidney disease daily and as needed. 
 

a. Strongly disagree 
b. Disagree 
c. Neutral 
d. Agree 
e. Strongly agree 

 

 

I know when to notify medical providers regarding abnormal assessment 
findings in patients with chronic kidney disease. 
 

a. Strongly disagree 
b. Disagree 
c. Neutral 
d. Agree 
e. Strongly agree 
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Attitudes  

Rate your comfort level in assessing complications of chronic kidney disease. 
 

a. Not comfortable at all 
b. Not comfortable 
c. Neutral 
d. Comfortable 
e. Very Comfortable 

 

 

I am able to collaborate with the medical providers regarding any abnormal 
findings related to chronic kidney disease. 
 

a. Strongly disagree 
b. Disagree 
c. Neutral 
d. Agree 
e. Strongly agree 

 

 

Rate your comfort level in caring for patients diagnosed with chronic kidney 
disease. 
 

a. Not comfortable at all 
b. Not comfortable 
c. Neutral 
d. Comfortable 
e. Very Comfortable 

 

 

I believe educating patients regarding recommended lifestyle changes and 
behaviors modifications can positively impact the progression of chronic 
kidney disease. 
 

a. Strongly disagree 
b. Disagree 
c. Neutral 
d. Agree 
e. Strongly agree 
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Content Validity Index Table 

RN 
Knowledge 

Expert 
1 

Expert 
2 

Expert 
3 

Expert 
4 

Expert 
5 

Expert 
6 

Expert 
7 

Mean CVR 

1 3 4 3 4 3 3 4 3.43 1 
2 4 3 4 4 4 3 4 3.71 1 
3 4 3 4 4 3 4 3 3.57 1 
4 3 4 2 3 3 4 3 3.14 1 
5 4 4 4 4 4 4 4 4.00 1 
6 4 4 4 4 4 4 4 4.00 1 
7 4 4 3 3 3 3 4 3.43 1 
8 3 4 4 4 4 4 4 3.86 1 

RN Skills          
1 4 4 4 4 4 3 4 3.86 1 
2 4 3 3 3 4 4 3 3.43 1 
3 4 4 4 4 4 4 4 4.00 1 
4 4 4 4 4 4 4 4 4.00 1 

RN 
Attitudes 

         

1 4 4 3 3 4 4 3 3.57 1 
2 4 4 4 4 4 4 4 4.00 1 
3 3 3 3 4 3 3 4 3.29 1 
4 4 3 4 4 4 4 4 3.86 1 

 

The mean total of all of the means was 3.71. 

CVR = [E-(N/2))/(N/2)] 

E = Represents the number of judges rating the item as Moderately Relevant or Highly Relevant 

N = Total number of judges 

APRN Assessment Item Development, Expert Rating, and Content Validity Index 
 

Purpose 
The following items were developed to evaluate levels of knowledge, skills, and attitudes (KSA) 
of advanced practice registered nurses (APRN) in providing nephrology-specific nursing care for 
patients admitted to a rehabilitation facility prior to and following a nephrology-specific 
education course.  The questionnaire will be comprised of eight knowledge-based items, five 
skills-based items, and four attitudes-based items.   
 
Objective 
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2. Identify, evaluate and manage hypertension, hyperglycemia and dehydration in patients 

with CKD and provide appropriate, evidence-based care for patients in early stage CKD 
 
Population 
APRNs providing primary care services in the diagnosis, treatment, and management of the 
patient population admitted at a sub-acute rehabilitation facility, including those at risk for or 
diagnosed with chronic kidney disease 
 
Scoring Procedures to be Used 
The web-based questionnaire will be administered via Survey Monkey.  Each item will be 
analyzed using a repeated designs measure comparing KSAs pre and post nephrology-specific 
educational sessions.  Only the knowledge-based items are considered to have a correct response. 
 
Item Format 
The questionnaire will be a combination of multiple choice, select all that apply, and true false 
items. 
 
Test Blueprint  
Content Knowledge Skills Attitudes 
Indications for referral 1   
Risk factors for CKD or progression of CKD 2   
Hypertension guideline goals 3   
Management of hypertension 2   
Management of CKD complications  3 4 
Diagnosis and classification  2  

 
Assessment Questions 
APRN Knowledge 
51) Patients who meet the following criteria are appropriate for nephrology consultation (select 

all that apply). 

a. Creatinine = 2.0 

b. GFR less than 60 ml/min/1.73 m2, with or without diabetes 

c. ACR 70 mg/mmol or more, unless known to be caused by diabetes and already 

appropriately treated 

d. ACR 30 mg/mmol or more, together with haematuria 

e. Sustained decrease in GFR of 25% or more or sustained decrease in GFR of 15 

ml/min/1.73 m2 or more within 12 months 



DECREASING CHRONIC KIDNEY DISEASE 101 
f. Hypertension that remains poorly controlled despite the use of at least 4 

antihypertensive drugs at therapeutic doses 

g. Known or suspected rare or genetic causes of CKD 

h. Suspected renal artery stenosis 

Answer: a-h 

Rationale: All listed conditions are appropriate indications for referral to a nephrology 

specialist (National Kidney Foundation, 2012). 

52) Patients with the following risk factors should be tested for chronic kidney disease (select all 

that apply). 

a. Diabetes 

b. Hypertension 

c. Acute kidney injury 

d. Cardiovascular disease (ischaemic heart disease, chronic heart failure, peripheral 

vascular disease or cerebral vascular disease) 

e. Structural renal tract disease, recurrent renal calculi or prostatic hypertrophy 

f. Multisystem diseases with potential kidney involvement – for example, systemic 

lupus erythematosus 

g. Family history of end-stage kidney disease (GFR category G5) or hereditary 

kidney disease 

h. Opportunistic detection of haematuria 

Answer: a-h 

Rationale: All listed conditions are risk factors for CKD where testing is recommended 

(National Kidney Foundation, 2012). 
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53) Patients with the following conditions are at risk for progression of chronic kidney disease 

(select all that apply). 

a. Cardiovascular disease 

b. Proteinuria 

c. Acute kidney injury 

d. Hypertension 

e. Diabetes 

f. Smoking 

g. African, African-Caribbean or Asian family origin 

h. Chronic use of NSAIDs 

i. Untreated urinary outflow tract obstruction 

Answer: a-i 

Rationale: All listed conditions are risk factors for CKD progression (National Kidney 

Foundation, 2012). 

54) Blood pressure goals for patients diagnosed with chronic kidney disease are to keep the 

systolic blood pressure below 140 mmHg (target range 120–139 mmHg) and the diastolic 

blood pressure below 90 mmHg. 

a. True 

b. False 

Answer: a 

Rationale: Goal for hypertension in CKD is <140/90 (National Kidney Foundation, 2012). 
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55) Blood pressure goals for patients diagnosed with chronic kidney disease and diabetes are to 

keep the systolic blood pressure below 130 mmHg (target range 120–129 mmHg) and the 

diastolic blood pressure below 80 mmHg. 

a. True 

b. False 

Answer: a 

Rationale: Goal for hypertension with diabetes in CKD is <130/80 (National Kidney 

Foundation, 2012). 

56) Blood pressure goals for patients diagnosed with chronic kidney disease and with an ACR of 

70 mg/mmol or more are to keep the systolic blood pressure below 130 mmHg (target range 

120–129 mmHg) and the diastolic blood pressure below 80 mmHg. 

a. True 

b. False 

Answer: a 

Rationale: Goal for hypertension in CKD with albuminuria is <130/80 (National Kidney 

Foundation, 2012). 

57) Patients meeting the following parameters should be prescribed a renin-angiotensin system 

antagonist (select all that apply). 

a. Diabetes and an ACR of 3 mg/mmol or more (ACR category A2 or A3) 

b. Hypertension and an ACR of 30 mg/mmol or more (ACR category A3) 

c. An ACR of 70 mg/mmol or more (irrespective of hypertension or cardiovascular 

disease) 

Answer: a-c 
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Rationale: Renoprotective therapy with a renin-angiotensin system antagonist is 

recommended in all listed conditions (National Kidney Foundation, 2012). 

58) Patients with chronic kidney disease should be prescribed a combination of renin-angiotensin 

system antagonists. 

a. True 

b. False 

Answer: b 

Rationale: There is insufficient evidence supporting the use of combination ACEi and ARBs 

to prevent CKD progression (National Kidney Foundation, 2012). 

APRN Skills 

59) I manage hypertension in patients with chronic kidney disease following evidence-based 

guidelines. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly agree 

60) I manage diabetes or hyperglycemia in patients with chronic kidney disease following 

evidence-based guidelines. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly agree 
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61) I manage fluid volume status in patients with chronic kidney disease following evidence-

based guidelines. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly agree 

62) I can appropriately diagnose and classify chronic kidney disease. 

a. Strongly disagree 

b. Disagree 

c. Neutral 

d. Agree 

e. Strongly agree 

63) I order nephrology consultation for patients with the following chronic kidney disease 

classification (select all that apply). 

a. CKD Stage 1 

b. CKD Stage 2 

c. CKD Stage 3a 

d. CKD Stage 3b 

e. CKD Stage 4 

f. CKD Stage 5 

APRN Attitudes 

64) Rate your comfort level in diagnosing chronic kidney disease. 

a. Not comfortable at all 
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b. Not comfortable 

c. Neutral 

d. Comfortable 

e. Very Comfortable 

65) Rate your comfort level in managing hypertension in patients diagnosed with chronic kidney 

disease. 

a. Not comfortable at all 

b. Not comfortable 

c. Neutral 

d. Comfortable 

e. Very Comfortable 

66) Rate your comfort level in managing diabetes in patients diagnosed with chronic kidney 

disease. 

a. Not comfortable at all 

b. Not comfortable 

c. Neutral 

d. Comfortable 

e. Very Comfortable 

67) Rate your comfort level in managing fluid balance in patients diagnosed with chronic kidney 

disease. 

a. Not comfortable at all 

b. Not comfortable 

c. Neutral 

d. Comfortable 
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e. Very Comfortable
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Rating instructions: For each item, please indicate the following: 
 
Please rate how relevant each item is to the overall construct of chronic kidney disease 
identification and care by the APRN by placing a number in the first box to the right of each 
item. 
 
1 = Not relevant at all 
 
2 = Slightly relevant 
 
3 = Moderately relevant 
 
4= Highly relevant 
 
Your honest feedback is appreciated and will be used to enhance the quality of this 
questionnaire. 
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Item Relevance 

Rating 
Knowledge  

Patients who meet the following criteria are appropriate for nephrology 
consultation (select all that apply). 
 

a. Creatinine = 2.0 
b. GFR less than 60 ml/min/1.73 m2, with or without diabetes 
c. ACR 70 mg/mmol or more, unless known to be caused by diabetes and 

already appropriately treated 
d. ACR 30 mg/mmol or more, together with haematuria 
e. Sustained decrease in GFR of 25% or more or sustained decrease in 

GFR of 15 ml/min/1.73 m2 or more within 12 months 
f. Hypertension that remains poorly controlled despite the use of at least 

4 antihypertensive drugs at therapeutic doses 
g. Known or suspected rare or genetic causes of CKD 
h. Suspected renal artery stenosis 

 

 

Patients with the following risk factors should be tested for chronic kidney 
disease (select all that apply). 
 

a. Diabetes 
b. Hypertension 
c. Acute kidney injury 
d. Cardiovascular disease (ischaemic heart disease, chronic heart failure, 

peripheral vascular disease or cerebral vascular disease) 
e. Structural renal tract disease, recurrent renal calculi or prostatic 

hypertrophy 
f. Multisystem diseases with potential kidney involvement – for example, 

systemic lupus erythematosus 
g. Family history of end-stage kidney disease (GFR category G5) or 

hereditary kidney disease 
h. Opportunistic detection of haematuria 

 

 

Patients with the following conditions are at risk for progression of chronic 
kidney disease (select all that apply). 
 

a. Cardiovascular disease 
b. Proteinuria 
c. Acute kidney injury 
d. Hypertension 
e. Diabetes 
f. Smoking 
g. African, African-Caribbean or Asian family origin 
h. Chronic use of NSAIDs 
i. Untreated urinary outflow tract obstruction 
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Blood pressure goals for patients diagnosed with chronic kidney disease are to 
keep the systolic blood pressure below 140 mmHg (target range 120–139 
mmHg) and the diastolic blood pressure below 90 mmHg. 
 

a. True 
b. False 

 

 

Blood pressure goals for patients diagnosed with chronic kidney disease and 
diabetes are to keep the systolic blood pressure below 130 mmHg (target range 
120–129 mmHg) and the diastolic blood pressure below 80 mmHg. 
 

a. True 
b. False 

 

 

Blood pressure goals for patients diagnosed with chronic kidney disease and 
with an ACR of 70 mg/mmol or more are to keep the systolic blood pressure 
below 130 mmHg (target range 120–129 mmHg) and the diastolic blood 
pressure below 80 mmHg. 
 

a. True 
b. False 

 

 

Patients meeting the following parameters should be prescribed a renin-
angiotensin system antagonist (select all that apply). 
 

a. Diabetes and an ACR of 3 mg/mmol or more (ACR category A2 or 
A3) 

b. Hypertension and an ACR of 30 mg/mmol or more (ACR category A3) 
c. An ACR of 70 mg/mmol or more (irrespective of hypertension or 

cardiovascular disease) 
 

 

Patients with chronic kidney disease should be prescribed a combination of 
renin-angiotensin system antagonists. 
 

a. True 
b. False 

 

 

  



DECREASING CHRONIC KIDNEY DISEASE 111 
Item Relevance Rating 

Skills  
I manage hypertension in patients with chronic kidney disease following 
evidence-based guidelines. 
 

a. Strongly disagree 
b. Disagree 
c. Neutral 
d. Agree 
e. Strongly agree 

 

 

I manage diabetes or hyperglycemia in patients with chronic kidney 
disease following evidence-based guidelines. 
 

a. Strongly disagree 
b. Disagree 
c. Neutral 
d. Agree 
e. Strongly agree 

 

 

I manage fluid volume status in patients with chronic kidney disease 
following evidence-based guidelines. 
 

a. Strongly disagree 
b. Disagree 
c. Neutral 
d. Agree 
e. Strongly agree 

 

 

I can appropriately diagnose and classify chronic kidney disease. 
 

a. Strongly disagree 
b. Disagree 
c. Neutral 
d. Agree 
e. Strongly agree 

 

 

I order nephrology consultation for patients with the following chronic 
kidney disease classification (select all that apply). 
 

a. CKD Stage 1 
b. CKD Stage 2 
c. CKD Stage 3a 
d. CKD Stage 3b 
e. CKD Stage 4 
f. CKD Stage 5 
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Item Relevance 

Rating 
Attitudes  

Rate your comfort level in diagnosing chronic kidney disease. 
 

a. Not comfortable at all 
b. Not comfortable 
c. Neutral 
d. Comfortable 
e. Very Comfortable 

 

 

Rate your comfort level in managing hypertension in patients diagnosed with 
chronic kidney disease. 
 

a. Not comfortable at all 
b. Not comfortable 
c. Neutral 
d. Comfortable 
e. Very Comfortable 

 

 

Rate your comfort level in managing diabetes in patients diagnosed with 
chronic kidney disease. 
 

a. Not comfortable at all 
b. Not comfortable 
c. Neutral 
d. Comfortable 
e. Very Comfortable 

 

 

Rate your comfort level in managing fluid balance in patients diagnosed with 
chronic kidney disease. 
 

a. Not comfortable at all 
b. Not comfortable 
c. Neutral 
d. Comfortable 
e. Very Comfortable 
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Content Validity Index Table 

APRN 
Knowledge 

Expert 
1 

Expert 
2 

Expert 
3 

Expert 
4 

Mean CVR 

1 4 4 4 4 4.00 1 
2 4 4 4 4 4.00 1 
3 4 4 3 4 3.75 1 
4 4 4 3 4 3.75 1 
5 4 4 3 4 3.75 1 
6 4 4 3 4 3.75 1 
7 4 4 4 4 4.00 1 
8 3 3 3 4 3.25 1 

APRN 
Skills 

      

1 4 4 3 4 3.75 1 
2 3 3 3 4 3.25 1 
3 4 4 4 4 4.00 1 
4 4 4 3 4 3.75 1 
5 4 4 4 4 4.00 1 

APRN 
Attitudes 

      

1 4 4 3 4 3.75 1 
2 4 4 4 4 4.00 1 
3 3 3 3 4 3.25 1 
4 4 3 3 4 3.50 1 

 

The mean total of all of the means was 3.74. 

CVR = [E-(N/2))/(N/2)] 

E = Represents the number of judges rating the item as Moderately Relevant or Highly Relevant 

N = Total number of judges  
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Appendix E 

 

Nephrology 
Indicated

Referral 
Done

# ADMITTING DIAGNOSIS RELATED HISTORY COMORBIDITIES MEDICATIONS DATE: BUN CR. GFR Y/N Y/N

REHABILITATION FACILITY RETROSPECTIVE CHART AUDIT FOR IDENTIFYING NEPHROLOGY REFERALS

TRENDING LABS
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Appendix F 

 What How Who When Where Why 

Strategy KSA assessment tool Survey Monkey Lubia Sep 2017 Online Establish baseline KSA 
and compare impact of 
educational sessions 

Strategy Pre-educational 
intervention data 
collection 

Chart audit Lubia 
Maryanne 
Cardenas 

Oct 2017 Kindred Spring Valley Establish baseline rate of 
appropriate and missed 
nephrology referrals 

Strategy Post-educational 
intervention data 
collection 

Chart audit Lubia 
Maryanne 
Cardenas 

Nov 2017 
– Jan 2018 

Kindred Spring Valley Analysis of effectiveness 
of interventions on rate of 
appropriate and missed 
nephrology referrals 

People 
Organization 

Recruitment & Reminder 
flyer 

Microsoft 
Publisher-
delivered through 
facility internal 
communication, 
posted in nursing 
units at facility and 
through APRN 
email contacts 

Lubia  
Mary Anne 
Cardenas 

Sep 2017 Kindred Spring Valley Generate engagement at 
educational sessions 

Process CKD care guideline tool 
development 

Microsoft 
Publisher 
 

Lubia Oct 2017 Kindred Spring Valley Provides a visual reference 
tool for nurses to utilize, 
promotes adherence to 
evidence-based care 

Process CKD care guideline tool 
dissemination 

Presented during 
educational 
sessions & posted 
in nursing units at 
facility 

Lubia Nov 2017 Kindred Spring Valley Ensure participants 
acknowledge usage and 
understanding of 
guidelines 

Process Data analysis SPSS Lubia Feb 2018 Online Evaluate statistical 
significance of the impacts 
of interventions on 
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improving process 
outcome 

Technology Nephrology-specific 
educational classes 

In-person 
presentation 

Lubia Nov 2017 
(multiple 
sessions) 

Kindred Spring Valley Provide participants with 
appropriate, evidence-
based KSAs for care of the 
early CKD patient 

Technology Dissemination of findings In-person 
presentation 

Lubia 
Mary Anne 
Cardenas 

Feb 2018 Kindred Spring Valley 
and Touro University 
Nevada 

Provide stakeholder with 
evidence to support a 
quality improvement 
process change in the 
facility to facilitate 
integrating guidelines into 
fully-approved treatment 
protocol 
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Appendix G 

 Less than 1 
year 

At least 1 
year but less 
than 3 years 

At least 3 
years but less 
than 5 years 

At least 5 
years but less 
than 10 years 

10 years of 
more 

RN 15.9% 15.9% 11.4% 27.3% 29.5% 

APRN 40% 13.3% 26.7% 13.3% 6.7% 

Frequency distribution of study participants based on indicated years of experience in current 

level of nursing practice. 
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Appendix H 

 Knowledge Significance Skills Significance Attitudes Significance 
RN Pre 11 0.032 8 0.438 7 0.860 RN Post 13 8 8 

APRN Pre 13 0.002 9 0.017 5 0.020 APRN Post 15 10 8 
Median scores calculated from summated responses by subgroup bedside nurses (RN) and 
APRNs.  Confidence interval is 95%. 
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Appendix I 

 

 
Number and percentages of cases with nephrology consultation indicated and performed pre and 
post-nephrology specific educational course intervention.  *p < 0.05. 
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Appendix J 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
RTACF total and renal-related pre and post nephrology specific educational intervention.  *p = 
0.09. 

34.5% 

17.4%* 
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