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Abstract  

Aim: To evaluate the effectiveness of a bundled self-management intervention (Taking control 

of your phosphate with the 4Ds) to improve phosphate control among adults receiving 

haemodialysis.  

 

Background: Hyperphosphataemia occurs in end stage kidney disease and is associated with 

increased morbidity and mortality. While hyperphosphataemia can be managed through four 

methods (food, drinks, drugs and dialysis) adherence to these methods is challenging for 

patients. Studies also tend to focus on one method of phosphate control rather than bundling 

all methods together into a theoretically driven intervention. 

 

Design: A multi-site cluster randomized controlled trial with repeated measures. 

 

Methods: Adults receiving haemodialysis with high serum phosphate levels (>1.6 millimoles 

per litre for at least 3 months) will be cluster randomized to standard care or intervention 

according to haemodialysis treatment shift. Informed by social cognitive theory, the 

intervention focuses on improving self-efficacy and incorporates the “teach-back” method of 

patient education. The intervention brings together essential phosphate control strategies of 

diet, drinks, drugs (phosphate binders) and dialysis prescription in a 12-week self-management 

education program. The primary outcome is serum phosphate level. Secondary outcomes are 

knowledge of and adherence to phosphate control strategies and self-efficacy for managing 

kidney disease.  

 



2 
 

Discussion: Efforts to improve phosphate control have been undertaken although the optimal 

approach remains unclear. This study will make an important contribution to building an 

evidence base of phosphate control nursing intervention that can be delivered during routine 

haemodialysis. 

 

Trial registration: Australian and New Zealand Clinical Trials Registry Number 

ACTRN12617000703303 

 

KEYWORDS 

adherence, behaviour, chronic kidney disease, education, end stage kidney disease, 

haemodialysis, knowledge, nursing, phosphate, self-management  
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Why this study is needed? 

 Hyperphosphataemia is an inevitable clinical manifestation of end stage kidney disease. 

Poorly controlled phosphate is associated with increased mortality.  

 This study will test a bundled intervention (4Ds) to support patient adherence to 

essential phosphate control strategies: (1) diet; (2) drinks; (3) drugs (phosphate 

binders); and (4) dialysis prescription.  

 Given that the intervention has a strong theoretical basis and is structured on clinical 

evidence and guidelines, it would be worthwhile to determine the effectiveness of a 

teach-back intervention to improve adherence with phosphate control in people 

receiving haemodialysis for end stage kidney disease. 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 
 

 

 

INTRODUCTION 

Elevated serum phosphate (hyperphosphataemia) is an inevitable clinical manifestation of 

end stage kidney disease (ESKD). It develops relatively late in the course of renal failure as 

the kidney’s compensatory mechanism increases phosphate excretion in an attempt to maintain 

normal physiology. As renal function declines to a glomerular filtration rate of < 

60ml/min/1.73m2, serum phosphate levels start to increase (Nguyen & Wang, 2012). 

Hyperphosphataemia remains common among people with ESKD despite available treatments 

(Spasovski, 2015). High serum phosphate is associated with cardiovascular morbidity and 

mortality, cardiovascular-related hospitalization and chronic kidney disease – mineral bone 

disorders (CKD-MBD) (Rizk, Hiligsmann, Karavetian, & Evers, 2016). Hyperphosphataemia 

can be effectively managed through four methods which are phosphate restrictions of both food 

and fluid in the diet, use of oral phosphate binder medications and adequate haemodialysis 

(HD) prescription (Fouque, Horne, Cozzolino, & Kalantar-Zadeh, 2014).  

National and international guidelines recommend that people with ESKD maintain a serum 

phosphate level between 0.7-1.6 millimoles per litre (mmol/L) although up to 75% are unable 

to meet these guidelines (Australia and New Zealand Dialysis and Transplant Association 

(ANZDATA) Registry, 2016). Maintaining optimal serum phosphate within the recommended 

target range remains a challenge for individuals in the context of other dietary guidelines, such 

as sodium, potassium and/or fluid restrictions (Bonner et al., 2014) and other co-morbidities 

that require lifestyle changes. It is important to equip people with ESKD with the necessary 

knowledge, skills and confidence so that they can effectively self-manage. Self-management 

interventions support adjustments to the lifestyle changes required with ESKD and ought to 

include knowledge and skills to solve daily health problems, to make health informed 
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decisions, to be able to locate resources and to assimilate health information that promote 

adherence (Welch et al., 2014). Effective self-management is known to improve health 

outcomes, people’s wellness and quality of life and to reduce health care costs in people with 

chronic kidney disease (CKD) (Bonner et al., 2014). 

Nursing intervention strategies that simplify the complex and inter-related management 

of hyperphosphataemia are needed. Nephrology nurses in the HD unit are in an ideal position 

to support the acquisition of self-management skills that enable patients to adhere with 

phosphate control methods. As patients attend HD units regularly, often thrice per week and 

over many years, phosphate control self-management education could be integrated into 

nursing practice while HD treatment is in progress.  

Background 

Effective phosphate control strategies are complex and multifaceted. A recent systematic 

review examined the effectiveness of educational or behavioural interventions on adherence to 

phosphate control in adults receiving HD (Milazi, Bonner, & Douglas, 2017). The review 

included 18 studies of which eight were randomized control trials (RCTs): seven studies 

focused on dietary phosphate, four studies focused on medications (phosphate binders) and six 

studies focused on dietary phosphate and medications. Only one of the 18 included studies 

explicitly taught patients about diet (both food and drinks), medications and HD to control 

phosphate. Sixteen studies showed significant improvements in phosphate levels. A meta-

analysis of the RCTs favoured educational or behavioural interventions over standard care for 

serum phosphate control (Milazi et al., 2017). These authors concluded that educational or 

behavioural interventions are likely to improve phosphate control among adults with ESKD 

and that further studies targeting all four methods of phosphate control are required (Milazi et 

al., 2017). This systematic review confirmed and extended three earlier reviews (Caldeira, 

Amaral, David, & Sampaio, 2011; Karavetian, de Vries, Rizk, & Elzein, 2014; Liu et al., 2015). 

Though comprehensive, none of these previous systematic reviews included studies involving 
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all four phosphate control methods and were restricted to studies within the realm of one 

discipline (i.e. dietetics or pharmacy). Nevertheless, adherence to all four methods of phosphate 

control is the standard treatment of hyperphosphataemia in ESKD.  

The practice of renal multidisciplinary team members reflects the current focus on a single 

intervention for phosphate control in the literature. The nephrologist (medical practitioner) 

establishes individualized treatment goals, determines the treatment prescription for HD and 

prescribes phosphate binder medications (Carver, Carder, Hartwell, & Arjomand, 2008). 

Nurses provide educational support for adherence to phosphate control methods (Brogdon, 

2013; Richard, 2006). The renal dietician encourages adherence to dietary phosphate 

restrictions and the renal pharmacist provides patient education on how and when to take 

medications (Satoh et al., 2009). Evidence for phosphate control improvement ought to involve 

bundling the education of phosphate control methods together within a self-management 

framework. A bundled approach means implementing together a small group of evidence-

based practices at the same time to produce an improved outcome rather than when practiced 

separately (Institute for Healthcare Improvement, 2017). There is growing evidence of the 

benefits of intervention bundles for improving patient care.  

Hyperphosphataemia contributes to a significant burden for people with ESKD. A bundled 

self-management intervention delivered by a nurse during haemodialysis treatment sessions 

may be an effective approach to controlling hyperphosphataemia as it optimizes patient 

participation in their care. This study protocol describes a cluster randomized trial of a self-

management support intervention to improve adherence to phosphate control in people 

receiving HD for ESKD.  

 

THEORETICAL FRAMEWORK  
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Phosphate control strategies are complex interventions and according to the Medical 

Research Council, an underlying theoretical framework is recommended when designing 

complex interventions (Craig et al., 2008). Bandura’s Social Cognitive Theory (SCT) informs 

this study as it places emphasis on building self-efficacy. Self-efficacy is an individual’s ability 

to organise and execute confidently actions required to perform certain behaviours that result 

in favourable outcome/s (Patterson, Umstattd Meyer, Beaujean, & Bowden, 2014; van der Bijl 

& Shortridge-Baggett, 2001). Both direct and indirect personal experiences build an 

individual’s self-efficacy to perform these behaviours. Four sources of information can develop 

and increase self-efficacy: performance accomplishment, vicarious experiences, verbal 

persuasion and physiological feedback/self–evaluation (Bandura, 2012). Performance 

accomplishment, the most influential source of information, is based on actual task 

performance and experiences can be felt as successes or failures. Performance accomplishment 

is about becoming skilled in a particular task and is usually attained through repeated practice. 

Vicarious experience or observing others is how people acquire information about how to 

perform a task successfully. The greater the perceived similarity of a person to the peer, the 

more the person’s self-efficacy is influenced by the peer’s behaviour. Verbal persuasion is 

when an individual is given instructions, suggestions and advice from another person with the 

hope of convincing them to perform a new behaviour. The last source of information is self–

evaluation, which refers to how people evaluate their ability to perform tasks or a specific 

behaviour. People believe they perform better when they are confident or have positive feelings 

about doing something. Lacking in confidence can trigger lower self-efficacy which in turn 

will impede behaviour change.  

The numerous behaviours required to manage ESKD are challenging. Simply being told 

to “do this, restrict that” does not necessarily improve self-efficacy and translate into 

behavioural change. As this study will test an educational intervention designed to increase 

self-efficacy and promote adherence to phosphate control methods in adults receiving HD, it 
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needs an approach for teaching. Teach-back, also known as “show me” or “closing the loop,” 

will be used as a teaching method to reinforce knowledge and build self-efficacy (Schillinger 

et al., 2003). Teach-back involves asking learners to repeat key points in their own words that 

have been presented to them (White, Garbez, Carroll, Brinker, & Howie-Esquivel, 2013). It is 

a non-shaming approach and if the person responds with an incorrect explanation or seems to 

have a gap in understanding, then the educator can identify what information should be 

repeated or clarified. Teach-back aims to increase understanding of the information that is 

being communicated, provide quality education, promote adherence, assist in engaging people 

in their care and improve communication between the educator and learner. Overall, teach-

back is an active process of increasing participant engagement, confidence and understanding. 

Ensuring understanding is important in ESKD, because of the complex treatment regimens, 

medication schedules and food and fluid restrictions. A recent systematic review of 12 studies 

examined the evidence on the teach-back method in education programs for improving 

adherence and self-management of people with chronic disease (Dinh, Bonner, Clark, 

Ramsbotham, & Hines, 2016). The results indicate the positive effects teach-back has on 

improving knowledge, adherence and self-efficacy. Given the potential benefits of the teach-

back method, it would be worthwhile to determine the effectiveness of teach-back to increase 

knowledge, adherence and self-management behaviour for phosphate control in the context of 

HD. 

 

THE STUDY 

Aim  

To evaluate the effectiveness of a bundled self-management intervention (Taking control 

of your phosphate with the 4Ds) to improve phosphate control among adults receiving 

haemodialysis.  
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Research hypotheses 

Individuals on haemodialysis who receive the 4Ds intervention are more likely to: 

H1: make a positive change to their adherence behaviour and in turn achieve a serum phosphate 

level within the recommended guidelines compared with those who receive standard treatment. 

H2: have higher self-management knowledge of phosphate control methods than those who 

receive standard treatment. 

H3: have high self-efficacy levels for phosphate control methods than those who receive 

standard treatment. 

Design 

This study is a pragmatic cluster randomized controlled trial (pRCT) over 12 weeks. 

Cluster randomization will be used to prevent contamination between trial groups which can 

result when an educational intervention occurs in the same setting as the control group. The 

research design is pragmatic as it uses broad inclusion and exclusion criteria to ascertain the 

effectiveness of the intervention under the usual patient population conditions where it will be 

applied (Williams, Burden-Teh, & Nunn, 2015). Outcomes will be measured at the individual 

level. The primary outcome will be measured at baseline (Time 0) and then at three repeated 

time points four weeks apart, while secondary outcomes will be measured at baseline and study 

end. The research flow diagram is presented in Figure 1. 

Setting  

The study will be conducted in Australia at a kidney health service which has three HD 

treatment centres.  

Participants 

The study population is all adults (>18 years of age) with ESKD undergoing regular, 

chronic HD treatment (three times per week) in a dialysis unit for at least three months who 
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have an elevated serum phosphate level of >1.6mmol/L during the previous three months. The 

exclusion criteria are non-English speaking, unwilling to participate, undertaking HD at home, 

malnourished (as protein intake takes precedence over phosphate control) and residing in a 

nursing home as it is difficult to self-manage. 

Study Intervention  

Intervention group 

The intervention group receive both standard care provided to the control group plus a 

12-week intervention which was developed in consultation with an expert peer panel 

comprising a nephrologist, clinical nurse, HD nurse practitioner, nurse educator, renal dietician 

and renal pharmacist. The intervention consists of six individual face to face teach-back 

sessions of 30-45 minutes provided during routine HD treatment using a laptop to display a 

PowerPoint presentation and an educational booklet designed around the 4Ds intervention 

bundle. The first 4 sessions are in weeks one to four and two booster sessions occur in weeks 

eight and 12. The intervention is delivered by one member of the research team who is an 

experienced HD nurse. An explanation of the 4Ds program and how each component of the 

intervention is designed to enhance self-efficacy are provided in Table 1.  

 Teach-back educational sessions: Teach-back is used to deliver the face-to-face 

educational sessions and each session is structured to support understanding of the 4Ds and to 

allow participants to identify their individual goals. The sessions promote the development of 

progressive achievement (performance accomplishment) and independence through verbal 

persuasion as feedback is immediate. The format of the sessions was informed by a systematic 

review (Milazi et al., 2017) which found that education given over at least 12 weeks and is 

repeated/reinforced with intensive follow-up is likely to lead to sustained improvement in 

phosphate levels and other patient-reported outcomes (knowledge, self-efficacy and 

adherence).  
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Educational booklet: Participants receive an educational booklet during the first 

session to take home as a reference guide. The booklet is designed to be understood by an 

individual with sixth grade level reading comprehension. Simplified text and images are 

designed to assist understanding and retention of key skills for phosphate control. The booklet 

comprises four chapters that correlate with learning goals of the teach-back educational 

sessions. Chapter 1 consist of information on hyperphosphataemia: (i) what is phosphate; (ii) 

why participants have elevated serum phosphate levels; and (iii) why it is important to control 

serum phosphate. Chapter 2 focuses on diet and drinks with particular attention on: (i) how to 

reduce the amount of phosphate in food and drink; and (ii) the phosphate content of common 

foods and drinks. The third chapter is on drugs to explain: (i) the importance of taking 

phosphate binders as prescribed; (ii) common types of phosphate binder medication; and (iii) 

how to take phosphate binder medication (chewing or swallow whole). The last chapter is on 

HD which emphasizes: (i) what is HD; (ii) why it is need to remove phosphate; and (iii) the 

importance of attending and completing the prescribed HD treatment. Each chapter includes a 

worksheet for participants to voluntarily complete and to discuss with the researcher at a 

subsequent session. Also included in the booklet is a list of useful telephone numbers, contacts 

and websites that the participants can refer to. Vicarious experience of successful phosphate 

control is promoted through realistic cases studies included in the booklet. Examples of patients 

who have succeeded in controlling their serum phosphate serve as positive role models which 

participants can relate to. These case studies act as resources which participants can relate to 

how other people with ESKD overcame challenges to successfully self-manage phosphate. 

Each case study includes several questions to promote discussion with the researcher or staff 

in the unit. Self-evaluation is promoted during the educational sessions by acknowledging and 

finding ways to reduce the challenges of keeping serum phosphate within therapeutic 

guidelines.  

Control group 
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  The control group receive standard care which involves routine review of monthly 

blood results by the treating renal team (i.e. nephrologist, nurse practitioner, HD nurse). 

Standard care includes education from a HD nurse, renal dietician and pharmacist. The nurse 

provides brief, non-standardised education normally after the monthly blood results are known. 

The dietician provides education on foods and drinks high in phosphate to avoid and low 

phosphate food and drinks to consume more frequently. The pharmacist provides education on 

the correct methods of consuming prescribed phosphate binders. These education sessions are 

usually provided every six months unless a patient has continuous high phosphate serum levels 

for more than three months.  

Primary and secondary outcomes  

The primary outcome is serum phosphate level. The secondary outcomes are: (1) 

general knowledge of phosphate control methods; (2) self-reported adherence to phosphate 

control methods related to diet, drinks, drugs (phosphate binder medication) and 

haemodialysis; and (3) self-efficacy for managing chronic disease.  

Sample size estimation 

Sample size estimation uses the recent meta-analysis (Milazi et al., 2017) of serum 

phosphate level as a physiological index of adherence to phosphate control methods. To 

achieve 80% power, an alpha of 5% (two-tailed) and an estimated standardized mean difference 

between groups of 0.5 (SD 0.39 mmol/L), a sample size of 21 participants per group is needed. 

However, to account for dialysis unit cluster effect the sample size was inflated assuming a 

moderate intra-cluster correlation (0.03). The sample was further increased by 20% to 

compensate for attrition and a further 15% for the possibility of non-parametric analyses. Thus, 

a total sample size of 120 participants (60 per group) is required.  

Recruitment  
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A nominated HD nurse will identify potential participants using the inclusion and 

exclusion criteria and then approach potential participants to determine if they are willing to 

meet the researcher. If the potential participant agrees, then the researcher will verbally explain 

the study, provide written information and seek consent. Recruitment will be sequential until 

the required sample size is achieved. The trial period is expected to be 12 months.  

Randomization  

Computer randomization will generate group assignment at each HD centre. 

Randomization will occur after eligible participants are confirmed and baseline data has been 

collected. Participants will be cluster randomized according to days of HD to prevent the 

possibility of contamination between groups. Participants routinely dialyse on particular days: 

thrice weekly dialysis treatment occurs on Monday, Wednesday and Friday, or Tuesday, 

Thursday and Saturday. Treatment contamination is a common problem when participants 

spend large amounts of time together in a closed environment (Griva et al., 2011). Participants 

normally dialyse on the same days and shifts and interact with each other three times per week. 

They usually meet before and after every treatment in the waiting room and spend four to five 

hours together in the same room (often sitting in the same place next to each other) in the 

dialysis unit. For this reason, randomization will occur by day of dialysis.  

Blinding  

The research is pragmatic by nature, designed to evaluate the effectiveness of a 

behavioural change intervention to improve phosphate control in real-world settings. In such 

circumstances, it is impossible to blind participants to their allocated group. However, to 

mitigate potential bias the following strategies will be implemented: (1) to avoid selection bias 

cluster randomization at level of HD shift will be used; (2) performance bias is minimized 

through the rigorous application of the trial protocol; (3) attrition bias is controlled through 

good follow up procedures to ensure that differences in withdrawals from the study groups are 
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minimized (Jull & Aye, 2015); and (4) detection bias is reduced by using valid and reliable 

instruments for outcome assessments and through the use of a RA to collect outcome data. The 

RA is blinded to participant group allocation for outcome evaluation.  

 

Data collection methods 

Data will be collected at each study site using validated self-report instruments and 

directly from participants’ electronic medical records. The validated instruments have been 

used in previous studies in HD participants. Monthly serum phosphate level will be assessed 

using standard clinical laboratory results. Patient-reported outcomes will be collected at 

baseline and at three months follow-up. The data collection protocol is summarised in Table 2.  

Outcome evaluation  

 Primary outcome: Serum phosphate level is measured as part of routine care for both 

groups every month at Time 0 = baseline, Time 1 = week 4, Time 2 = week 8, Time 3 = week 

12 (intervention conclusion). Baseline (T0) phosphate is the mean level over the three previous 

months. Planned comparisons of differences from baseline at each time point will test whether 

the intervention effects change over time.  

Secondary outcomes: Secondary outcomes will be measured at T0 and T3. Data will 

be collected using validated self-report instruments and HD clinical notes (see Table 2).  

General Knowledge of Phosphate Control: Participants will complete the General 

Knowledge of Phosphate Control Instrument (Ford, Pope, Hunt, & Gerald, 2004). The 

instrument comprises 20 multiple choice items measuring: (i) general knowledge of phosphate 

control (6 items); (ii) foods with high phosphate (5 items); (iii) drinks with high phosphate (2 

items); (iv) medication knowledge (5 items); and (v) dialysis knowledge (2 items). For each 

item, one point is scored for a correct answer and zero for a wrong or missing answer. The 

possible score ranges from 0-20, expressed as a percentage. The instrument is short (requires 
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approximately 5-10 minutes to complete), is easy to read and answer and is able to differentiate 

participant level of phosphate control knowledge. Cronbach alpha for the original questionnaire 

is 0.79 (Ford et al., 2004). 

Adherence to Phosphate Control: This instrument consists of 24 items in total. Eight 

items assess adherence to phosphate binders based on a medication adherence measure for 

outpatient settings (Morisky, Ang, Krousel‐Wood, & Ward, 2008). Items 1-7 are simple yes/no 

responses and the last item is a five-point Likert scale with responses from always (1) to never 

(5). These scores can be categorised into three levels of medication adherence: score of > 8 = 

high adherence; scores of ≥6 - <8 = medium adherence; and scores <6 = low adherence 

(Morisky et al., 2008).  

Seven items assess adherence to phosphate control related to diet and drink on the day 

prior to data collection (Karavetian & Ghaddar, 2013). Responses for each item are: 0 = I did 

not eat any of the foods listed above yesterday; 1 = yes, I ate one of these foods one time 

yesterday; 2 = yes, I ate two of these foods two times yesterday; 3 = yes, I ate three of these 

foods three or more times yesterday. Higher scores indicate greater phosphate intake thus lower 

adherence to a phosphate reduced diet.  

Nine items will assess adherence to HD (Kim, Evangelista, Phillips, Pavlish, & Kopple, 

2010). The instrument entails: (1) if participants are aware of their prescribed HD time (two 

items); (2) HD adherence (three items); (3) reasons for shortening or missing HD treatment 

(two items); and (4) attempting to elucidate reasons why participants do not adhere to their 

prescribed HD hours (two items). A weighted scoring system based on the level of importance 

is allocated to each item. For example, reducing the prescribed HD treatment hours due to 

vascular access problems is beyond the patient’s control and is weighed higher. Whereas 

reducing the prescribed HD hours because they do not feel like staying is weighted lower. 

Scoring is response category one = 200, response category two = 150, response category three 
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= 100, response category four = 50 and response category five = 0. Higher scores indicate 

greater adherence.  

Haemodialysis clinical information: Electronic medical records will be accessed to 

extract data on HD prescription for (i) number of days and hours of HD per week, (ii) number 

of days or hours of missed or shortened HD sessions and (iii) reasons for shortening or missing 

HD sessions. It will be used to calculate adherence to HD treatment regimen. 

 Self-efficacy for Managing Chronic Disease 6-Item: This 6-item self-report 

instrument measures self-efficacy using a 10-point rating scale (1 = not at all confident and 10 

= totally confident) (Lorig, Sobel, Ritter, Laurent, & Hobbs, 2001). The average score of the 

six items is computed and higher scores reflect greater self-efficacy (Lorig et al., 2001; Yu-Jie, 

2017). 

Demographic data: Gender, age, marital status, level of education and employment 

status will be collected directly from participants to compare baseline characteristics. 

Data management 

Participants are allocated a numerical code for data entry into SPSS. Paper copies of 

consent forms and completed questionnaires will be stored in a locked filing cabinet at the 

hospital. Electronic data will be stored on a password protected computer hard drive that can 

only be accessed by the research team.  

Data analysis 

An intention-to-treat analysis will be conducted using IBM SSPS Statistics version 24 

(Chicago, IL, USA). Baseline characteristics will be compared to determine equivalence. 

Primary and secondary outcomes will then be analysed at the individual level after adjusting 

for clustering effects using a general linear mixed model. Primary analysis of serum phosphate 

will also adjust for baseline values. All models will include fixed effects for group, time and 

evaluate the effectiveness of the intervention over time between groups (group x time). Mean 
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differences and 95% confidence intervals will be reported. P-values < .05 will be considered 

significant (two-tailed).  

Ethical considerations 

The study received approval from the Royal Brisbane and Women's Hospital 

(EC00172) (HREC /17/QRBW/295) and Queensland University of Technology (1700000671) 

Human Research Ethics Committees. It will adhere to the National Statement of Ethical 

Conduct in Human Research (National Health and Medical Research Council, 2015). The 

purpose and design of the study will be clearly explained to potential participants, who will be 

given an information sheet. Participants will be reassured that their clinical care will not be 

jeopardized should they withdraw or not wish to be involved in the study. Confidentiality of 

all participants’ details and data will be maintained. All participants will provide informed 

consent. No data will be used in the analysis without a participant’s consent and no further data 

will be collected after a participant withdraws from the study.  

Results of this study will be communicated through local and international 

presentations. There are no restrictions on publication. The results will have international 

application for nursing practice. If the intervention is successful, it will contribute new and 

important nursing knowledge on adherence to phosphate control and could be adopted as part 

of core practice guidelines in nephrology nursing. 

 

DISCUSSION 

Improving adherence to phosphate control methods is a crucial outcome for those with 

ESKD due to the associated morbidity and mortality of hyperphosphataemia. Currently the 

traditional discipline-specific method of patient education is proving insufficient. This research 

is needed to better understand the implementation of a complex intervention with multiple 

components. The current research is the first to test the effectiveness of a theory-driven, 
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bundled, phosphate control self-management intervention. It is a novel approach to a 

significant clinical problem.  

The uniqueness of the study is that it incorporates multiple phosphate control methods into 

one intervention which can be delivered by a nurse while the patient is receiving HD. The 

educational intervention uses various strategies to enhance self-efficacy and is designed to help 

patients overcome any feelings of ambivalence towards new behaviours (Moran, Bekker, & 

Latchford, 2008). The intervention also assists patients to understand their susceptibility to 

hyperphosphataemia consequences as well as to understand the benefits of adhering to 

treatment recommendations by improving their ability to self-manage. Furthermore, the 

intervention supports continuity of care because a nurse can provide all of the information, 

rather than different health care professionals at different times. As part of the intervention 

patients receive a user-friendly booklet which combines all four methods of phosphate control 

that can facilitate self-management at home. The intervention is delivered over a sufficient 

period of time, in short sessions, that patients can understand because they teach it back to the 

nurse.  

Reduced serum phosphate levels are not only expected to reduce cardiovascular disease, 

morbidity and mortality and CKD-MBD, but also may contribute to reduced future healthcare 

costs. Lastly, this research will contribute new and important nursing knowledge on long term 

adherence to phosphate control and best practice recommendations. The intervention fits within 

the scope of nursing practice indicating that some of the strategies used such as teach-back 

could be implemented for patients with other chronic diseases. 

This research has several strengths. It has a strong theoretical base to support the 

acquisition of behaviours with respect to self-management and adherence to treatment 

regimens through focusing on improving self-efficacy. Owing to the pragmatic nature of the 

study, the inclusion of participants reflecting the ESKD patient population who receive HD, it 

is possible to evaluate the effectiveness of the intervention in the real clinical setting (Rello, 
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Chastre, Cornaglia, & Masterton, 2011; Resar, Griffin, Haraden, & Nolan, 2012). While 

blinding of participants is not possible due to the nature of the intervention, a RA who is blinded 

to patient group allocation will evaluate outcomes to minimise bias.  

Limitations 

This study is for patients with high serum phosphate levels receiving HD in a dialysis 

centre. It excludes those receiving haemodiafiltration or home HD therapies because these 

other forms of dialysis affect serum phosphate levels through different treatment types, 

frequency or number of hours of treatment per week. There is a potential of not reaching 

recruitment targets, but we plan to monitor all eligible patients’ serum phosphate results at each 

of the study sites. There is also a potential of missing data, such as when patients are 

unexpectedly admitted to hospital or transfer to another HD centres outside of our study sites. 

Imputation will be used to manage missing data as per intention-to-treat principles (Lachin, 

2000).  

 

CONCLUSION  

By integrating the 4Ds together and if it is demonstrated to be effective in lowering serum 

phosphate, the study will have implications for patient education in other areas of renal health 

care. This could also maximize the time spent by patients in dialysis centres and could 

potentially reduce additional appointments on non-dialysis days. Lastly, if the effectiveness of 

the intervention is demonstrated, the 4Ds may be implemented as part of routine nursing 

practice.  
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