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Abstract 

Background: Autosomal dominant polycystic kidney disease (ADPKD) is the most common inherited renal disease and 

affects less than 5 people in 10000. There are many effective treatments, including blood pressure management, physical 

activity, low sodium diet and hydration. Nursing therapeutic education is part of the care of the patient affected by 

ADKPD and includes knowledge and management of the co-morbidities, level of compliance of the pharmacological 

therapy, with a focus on anti-hypertensive therapy and Tolvaptan, compliance with dietetic advices and lifestyle 

adjustments. 

Methods: A sample of 50 patients affected by ADPKD will receive an intervention that consists of receiving education 

about pharmacological therapy, diet and lifestyle. The nurse will use standard educational procedures to inform the 

patients about the importance of compliance to pharmacological therapy, low sodium diet and moderate physical activity. 

Results: Therapeutic education in patients affected by ADPKD with chronic kidney disease (CKD) can have a positive 

impact on patient’s health by improving compliance with pharmacological therapy, diet and lifestyle. 

Conclusions: Therapeutic education improves the patient’s knowledge of the disease, treatments and correct behaviors 

in order to promote an independent management of the disease. The patient would be empowered to modify wrong 

behaviors and obtain a balance between his and the disease’s needs and therefore improving compliance with treatments 

and improving quality of life. 
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KDQOL-SF: Kidney Disease Quality of Life – Short Form; 
CRF: Case Report Form; IHLC: Health Locus of Control; 
PHI: Physical Health Index; MHI: Mental Health Index. 
 

Introduction 

Background 

Autosomal dominant polycystic kidney disease 
(ADPKD) is the most common inherited renal disease and 
affects less than 5 people in 10000 [1]. 

 
The disease is characterized by a prolonged subclinical 

course of gradual renal cyst expansion, resulting in 
massively enlarged kidney, reduced renal functionality 
and the progression of the renal disease to the final stage. 
The initial signs and symptoms are hematuria, 
hypertension, pain and fatigue [2]. 

 
Many treatments are considered effective; amongst 

them are blood pressure management, physical activity, 
low sodium diet and hydration. Salt consumption is a 
strong independent predictive factor for cardiovascular 
and renal adverse events in patients with chronic kidney 
disease (CKD). By reducing and maintaining a low 
consumption of salt, it is possible to maximize the effect of 
ACE inhibitors on slowing the progression of CKD [3]. 

 
The understanding of the importance of these 

treatments and the compliance to the recommendations 
are variable amongst patients [4]. To improve patient’s 
compliance is necessary to provide a better education and 
highlight positive messages about diet and lifestyle [5]. 

 
ADPKD has been neglected for a long time due to lack 

of treatments but now there is a new interesting 
treatment available: Tolvaptan has shown clinical 
effectiveness on the disease progression in two different 
studies (patients with mild renal failure and patients 
affected by ADPKD with advanced renal failure). Despite 
the scientific evidence, hepatic toxicity (in about 4% of the 
subjects that received the drug) and the important 
diuretic effect suggest caution in using this new treatment 
[6]. 

 
Therapeutic education is part of patient’s care and 

treatment. This approach represents an essential strategy 
in order to face the current healthcare scenario where 
there is a progressive increase of people affected by 
chronic diseases. It is in this epidemiological scenario that 
there are opportunities in education because it considers 
the individual the main responsible for their own health 
and prompts the prevention of complications due to the 

disease. Education has the autonomy of the patient and 
the careers as main objective [7]. 

 
This article aims to analyse the effect of therapeutic 

education on the patient affected with ADPKD, their 
knowledge about co-morbidities, the level of compliance 
to pharmacological therapy (anti-hypertensive therapy 
and Tolvaptan), their compliance to dietetic and lifestyle 
recommendations as part of a nursing led education 
process in a specialistic clinic. 
 

Framework 

Current evidence indicates that people with chronic 
diseases have better outcomes when an effective 
treatment is delivered as part of an integrated framework 
that includes self-management support and regular 
follow-up [8]. If the patients have more knowledge about 
the disease, are more involved in the care process, and 
made feel more responsible, they have a more effective 
relationship with the healthcare professionals and put 
more commitment in obtaining positive outcomes for 
their health status [9]. 

 
Therapeutic education is part of the secondary 

prevention phase (if a risk factor is present it aims to 
delay the disease as possible) and tertiary prevention 
phase (with the presence of the disease it aims to delay 
the onset of complications). It consist in a real “transfer”, 
planned and organized, of competencies from the 
healthcare professionals to the patient as part of a 
perspective where the dependency of the patient is set 
apart progressively by the responsibility felt by the 
patient and the partnership with the healthcare team [10]. 

 
Recently, the concept of “Patient Engagement” has 

gained attention by healthcare institutions; in other 
words, it can be called “patient’s active involvement”. It is 
identified as condition “sine qua non” by international 
scientific evidence for healthcare innovation. Nonetheless, 
in the last decades there has been a deep turning of 
healthcare models towards an increased promotion of the 
role of the patient, seen as an active subject and “expert” 
within the clinical process [11]. 

 
The involvement of the patient affected by a chronic 

disease is regarded as an important factor towards a good 
compliance to the therapeutic treatments. Therapeutic 
adherence means the measure of which the patients 
follow the instructions of the therapeutic treatments [12], 
and it is one of the most difficult aspects to manage in the 
patients affected by CKD. Pharmacological non-adherence 
can be dangerous for the patients’ health and could result 
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in worsening the progression of the CKD to the final stage 
of the disease [13]. 

 
Therapeutic education in chronic diseases is strictly 

related to therapeutic adherence. For this reason, this 
approach is already in use for the management of type 1 
diabetes in the management of insulin therapy in the 
community [14], after renal transplant to ensure 
immunosuppressive administration [15] and in the 
management of the heart failure to improve therapeutic 
adherence [16]. World Health Organization (WHO) 
estimates that only half of the people affected by chronic 
diseases self-administer pharmacological therapy as 
prescribed [17]. Levels of non-adherence are variable and 
are reported in several scientific studies: an article from 
2015, for example, highlights that 26-28% of patients 
affected by CKD are non-adherent to therapeutic 
prescriptions [18]. 

 
Factors that influence therapeutic non-adherence are 

aspects of the relationship between doctor and patient 
(including the ability to offer effective communication), 
time available for the visits [19], opportunity to have a 
continuous relationship with the same doctor [20,21], 
patient’s characteristics (demographics, self-management, 
empowerment, locus of control) and the type of pathology 
(medical history, seriousness of the disease, symptoms, 
co-morbidities). 

 
Self-management, together with expectations, seem to 

have a main role in determining a behavior and therefore 
seem powerful predictors of behaviors relevant to the 
health. Own beliefs about self-management consist of 
judgement about own capabilities to organize and execute 
actions while expectations refer to judgements about the 
possible consequences that those actions may produce 
[22]. 

 
Another important factor is the patient’s 

empowerment, defined as education process aiming to 
help the patient to develop knowledge, abilities, attitudes 
and self-awareness needed to become responsible of the 
decisions about their own health [23]. Amongst factors 
related to empowerment we can find locus of control, 
which consists in the perception of control that the 
subject has towards a situation’s outcome: an internal 
locus of control would tend to make the subject to 
perceive the events as controllable and therefore to 
facilitate adaptive solutions to the disease to facilitate 
adaptive solutions to the while an external locus of 
control would facilitate negative coping mechanisms [24]. 
Moreover the intrinsic characteristics of the treatment 
and the patient’s perceptions are strongly linked to 

adherence, amongst those: treatment complexity [25], 
duration [26], side effects, how quick the treatment start 
working, patient’s level of knowledge, expectations, fear 
of substance abuse and over prescription [27]. Despite the 
absence of a profile of the compliant patient, the above 
factors can have different impacts on different patients, to 
confirm the central role of the patient’s compliance to the 
pharmacologic therapy. Among the variables related to 
non-adherence to the therapy, associated to the patient, it 
is to mention the difficulties of the patient to recognize 
their own condition of being patient and the need for 
treatment [28], therefore it is to pay attention to the 
patient’s subjective perception of the disease. 

 
The disease’s perception becomes important if it is 

considered that the behavioral response to threats to 
health are mediated by the patient’s intrinsic theories 
about the disease [29]. 

 
The assessment of the disease’s perception is a 

“frame” where are situated variables as correct 
communication of the medical issue, planning of the care, 
prevention and education appropriate for the subject and 
a prognostic evaluation able to merge prevention and 
predictive situation [30]. 

 
It’s easy to come across situations where the disease is 

partially denied, or where the seriousness or chronicity 
are denied, resulting in a partial adherence or full 
adherence without believing in it. The understanding of 
the complexity of the disease, and of the treatment 
nonetheless, together with the understanding of the 
benefits in medium to long term related to the specific 
treatment represents the best prompt to the patient and 
therefore improves the compliance [31]. There is 
evidence that interventions aimed to improve compliance 
have a bigger influence in the population health compared 
to any other improved specific treatments [32]. 

 
The current model, used to assess barriers to 

compliance, is focused on the interactions between the 
patient, healthcare professional and the health system. 
Unfortunately, most of the researches, aimed to improve 
empowerment and adherence through psycho-educative 
tools, are not focused on ADPKD. 
 

Materials and Methods 

Quasi experiment study, pre-post test, longitudinal, 
multi-centric, in patients affected by ADPKD with chronic 
kidney disease (CKD). A sample of 50 patients will receive 
an intervention of therapeutic education on compliance 
with pharmacological therapy, diet and lifestyle. 
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Settings and Participants 

A sample of 50 patients affected by ADPKD, will be 
recruited in the ADPKD clinic at San Raffaele Hospital in 
Milan and in the Nephrology clinic at Federico II 
University Hospital in Naples, over a period of 18 months. 
Inclusion criteria are: 1) age >18 years old; 2) diagnosis of 
CKD as per eGFR CKD-EPI; [33] 3) Pharmacological 
treatment includes Tolvaptan; 4) consensus signed by 
patient. 

 
Exclusion criteria are: 1) patients receiving dialysis; 2) 

patients that received renal transplant; 3) patients with 
mental health issues; 4) patients with cognitive 
impairment. 
 

Sampling 

A consecutive non-probability sampling method will 
be used to recruit 50 subjects that will attend the ADPKD 
clinic in San Raffaele Hospital in Milan and the 
Nephrology clinic at Federico II University Hospital in 
Naples. The patients will receive planned interventions of 
therapeutic education. 
 

Objectives 

The primary objective of the study is to assess the 
effects of therapeutic education in patients affected by 
ADPKD and CKD, on level of compliance to 
pharmacological treatments, diet and lifestyle behaviors. 
The reason to choose this objectives is based on the 
concept that education can have a positive effect on the 
level and quality of the patient’s knowledge about the 
disease and pharmacologic therapy (side effects, risks, 
benefits, modalities of administration), on the diet and 
lifestyles that are healthy, with a possible improvement of 
the compliance and empowerment. 
 

The secondary objectives are to assess the impact of 
therapeutic education on the management of clinical 
conditions, the perception of the disease, the management 
of complications, the ability to self-care, the quality of life 
and patient engagement, locus of control and the 
multidisciplinary approach to the care. These objectives 
have been chosen due to the fact that these are dependent 
variables greatly influenced by therapeutic education. 
 

Research Questions 

1. Does the use of therapeutic education in patients with 
ADPKD associated with CKD increase compliance with 

drug therapy, dietary prescription, attitudinal and 
health lifestyles, empowerment, control of clinical 
conditions and the perception of the disease? 

2. Can therapeutic education be useful to promote 
Tolvaptan tolerance by providing the patient with 
strategies to manage polyuria and of proper hydration? 

3. Does the use of therapeutic education reduce 
complications by increasing self-care skills, improving 
quality of life, patient involvement, control of the locus, 
and improving multidisciplinary care? 

 

Data Collection 

The study consist in two visit: Visit 1 (V1) and Visit 2 
(V2). V1 represent the recruitment phase and the baseline 
record (pre-test). A nurse taught on the experimental 
protocol, called data collector, will apply inclusion and 
exclusion criteria to assess eligibility of every patient. 

 
To the patients whom meet the inclusion criteria will 

be offered the opportunity to join the study by a nurse 
and a psychologist, providing the patient with details of 
the study and assessing the attitude and the availability of 
the patient to participate in the study. The patients that 
will accept to join the study will be recruited. To the 
recruited patients will be explained: a) the form for 
patient’s sensitive data treatment, to guarantee data 
safety and privacy agreement with signature; b) 
information form of the study for the patient; c) informed 
agreement module of participation to the study with 
signature; d) letter for the General Practitioner. 

 
During the first visit socio-demographics, details will 

be gathered by the use of the Case Report Form (CRF), 
and every patient will complete different questionnaires: 

 
Patient Assessment of Chronic Illness Care (PACIC), 

International Physical Activity Questionnaire (IPAQ), 
Simplified Medication Adherence Questionnaire (SMAQ), 
Multidimensional Health Locus of Control Scale (MHLC), 
Illness Perception Questionnaire - Revised Brief (BIPQ), 
Patient Activation Measurement (PAM) and the Kidney 
Disease Quality of Life – Short Form (KDQOL-SF). 

 
V2 represent the post-test visit, in which the nurse 

called outcome assessor, will gather the scores assigned 
by the patient to the questionnaires PACIC, IPAQ, SMAQ, 
MHLC, BIPQ, PAM and KDQOL-SF after three months of 
intervention with therapeutic education of the patients. 
The visit framework is shown in Table 1. 

 
 

https://www.google.com/search?client=firefox-b-ab&q=Objectives&spell=1&sa=X&ved=0ahUKEwiPmqvMkajbAhUIblAKHV8dAK4QkeECCCUoAA&biw=1272&bih=795
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Visits V1 (baseline) V2 Tool 
Time Day 1 Month 3 

 
Procedure 

   
Inclusione/exclusion criteria x 

  
Eligible patients are offered to join the study X 

  
Information to the patient - privacy x 

  
Informed consensus - sensitive data treatment 

   
Information’s for the patient - participation to the study X 

  
Informed consensus - participation to the study X 

  
Letter to the General practitioner X 

  
Socio-demographics and clinical data X 

 
CRF 

Chronic Illness Care X x PACIC 
Physical Activity x x IPAQ 

Medication adherence x 
 

SMAQ 
Health Locus of Control x x MHLC 

Illness Perception x X BIPQ 
Patient Activation x X PAM 

Quality of Life x X KDQOL-SF 
Adverse reactions 

 
X Frequency (%) 

Withdrawals 
 

X Frequency (%) 

Table 1: Framework of the visits, assessment and tools. 
 

Intervention 

Therapeutic education will be performed by a nurse in 
the ADPKD clinic at San Raffaele Hospital in Milan and in 
the Nephrology clinic of the Federico II University 
Hospital in Naples. The nurse will use standardized 
educational procedures to educate the patient on the 
different modalities of medication’s administration, 
supported by written advices and communication 
supports. A leaflet that indicated the food with high level 
of sodium, the maximum level of sodium allowed per day 
(5g) and the advice of completing moderate physical 
activity will provided. 

 
The nurse will explain the risks and benefits related to 

provided prescriptions, will prompt the patient to ask any 
question that it is felt necessary and will ask the patient to 
repeat all the essential information that have been 
provided. 

 
Therapeutic education will be performed in one single 

visit of about 45 minutes per patient. 
 

Ethical Considerations 

This study will be completed following the principles 
of the Good Clinical Practice dell’ICH Harmonized 
Tripartite Guidelines for Good Clinical Practice 1196 

Directive 91/507/EECe del DM 15.07.1997, the Helsinki 
declaration and the national laws regarding clinical trials. 
 

Measurements 

1) Case report form (CRF), to gather the following values: 
age, gender, civil status, level of education, available 
resources, psychiatric conditions, medical history, 
presence/absence of symptoms, number of 
medications prescribed, presence of side effects from 
the treatment, costs of the pharmacological therapy, 
level of information on the disease, drugs and diet, 
quality of doctor/patient relationship, length of access 
to the clinic. 

2) Patient Assessment of Chronic Illness Care (PACIC) 
[34]. This tool will be used to assess the care pathways 
for chronic diseases. It has 26 items that relates to the 
care received in the previous 6 months and allows to 
divide the scores in 5 sub-groups: patient’s 
engagement, support in the decision making process, 
goals setting, problem-solving/counselling and follow 
up. 

3) International Physical Activity Questionnaire (IPAQ) 
[35]. Questionnaire about daily physical activity, 31 
items on different levels of physical activity in the last 7 
days: low, moderate, high. 
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4) Simplified medication adherence questionnaire (SMAQ) 
[36]. Validated tool for patients that received renal 
transplant, 6 items about the habits of medications 
consumption, related to an improved control of the 
pharmacological therapy and possible reduction of side 
effects. We used this simple questionnaire es widely 
used in chronic disease and we wanted to considerer 
Tolvaptan as a chronic drugs. A higher sensitivity is 
advantageous in a tool such as this, since it provides a 
greater power of detection of non-compliant subjects 
and thus leads to better clinical follow-up. 

5) Multidimensional Health Locus of Control Scale (MHLC) 
[37]. Made of three sub-groups of 6 items each of two 
equivalent forms. Every form contains 18 items. Three 
sub-groups are Internal Locus of Control (Internal 
Health Locus of Control – IHLC), External Locus of 
Control (Powerful Others Externality – PHLC) and 
Casual Locus of Control (Chance Health Locus of 
Control – CHLC). Likert like scales with 6 points, can go 
from strongly disagree to strongly agree. 

6) Illness Perception Questionnaire - Revised Brief (BIPQ) 
[38]. Questionnaire with good validity and reliability, 
it’s used to assess the patient’s point of view about the 
disease. It gives information about: perception of 
causes and consequences, duration, perception on 
personal control and treatment, emotional response, 
disease identity. High scores indicate a threatening 
perception of the disease. 

7) Patient Activation Measurement (PAM) [39]. 13 items, 
valid and statistically reliable. Every item has 5 
answers from 1 to 5: 1) “strongly disagree”; 2) 
“disagree”; 3) “agree”; 4) “strongly agree”; 5) “don’t 
know”. The aim of the tool Is to complete an 
assessment of the level of proactivity of the patient in 
the management of the disease by assessing the 
patient’s knowledge of the disease and the perception 
of the level of skills and self-management. The patient 
can be allocated to 4 different levels: level 1 (Important 
role in the management of the disease); level 2 (Patient 
is self-conscious in order to manage the disease); level 
3 (Patient takes actions); level 4 (Patient is able to 
respond to stress in order to manage the disease). It is a 
useful tool in the evaluation of interventions aimed to 
improve the involvement of the patient in the health 
status management and to train clinicians to modify 
their communication style based on the level of 
patient’s engagement. 

8) Kidney Disease Quality of Life – Short Form (KDQOL-
SF) [40]. Questionnaire to asses perception of quality of 
life in patients with renal disease, 87 items. The version 
used is made of items of a generic questionnaire about 

quality of life (SF-36) and other specific items related to 
the renal disease. The first part is made of 36 items 
divided in 8 subgroups (Physical function, physical role, 
pain, health status, emotional wellbeing, role of 
emotional status, social function, energy). These items 
can be grouped in two different indexes, the Physical 
Health Index (PHI) and the Mental Health Index (MHI). 
The second part of the test is specific to the renal 
disease and includes 42 items divided in 9 subgroups 
(Symptoms, effects of the disease, gravity of the 
disease, Jon, cognitive function, social interactions, 
sexual function, sleep, social support). The third part is 
made of 6 items related to the levels of satisfaction of 
the service: this section has not been used because it is 
specific to patients on dialysis therapy. The fourth part 
has 3 items that gathers socio-demographics data. The 
score is assessed by considering each sub-group 
different score; to high scores correspond a better 
health status of the patient. The score goes from a 
minimum of 0 to a maximum of 100, 50 are the mean 
score. The reliability and validity of the tool are 
supported by several studies and preliminary studies 
shows that is also a good tool as a predictor for 
hospitalization and mortality [41]. 

 

Statistical Analysis 

The factor variables are expressed in frequencies and 
percentages while continuous variables are expressed in 
means and standard deviations for normally distributed 
variables and medians and quartiles for the measurement 
of the variables not normally distributed. To compare the 
characteristics of the patients and between Visit 1 and 
Visit 2 the Student t-test will be utilized. For the pre-post 
variables correlations the Pearson correlation index will 
be used. Statistical significance will be considered if p<.05 
(two-tailed significance). Statistical significance will be 
completed using SPSS ™ (IBM Statistics for Windows 
v.20). 

 
Conclusions 

In ADPKD it is observed that an increased number of 
patients have an increased number of medications and it 
is essential to utilize tools and methods to assess and 
improve pharmacological therapy compliance. Moreover, 
a healthy lifestyle can delay the worsening of the 
symptoms and the disease’s progression, therefore the 
introduction of a structured therapeutic education could 
represent a valid strategy to improve patient’s compliance 
to therapies. Poor compliance represents the main cause 
of pharmacological inefficiency it is associated with an 
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increased number of interventions by the careers, co-
morbidity and mortality, resulting in damage to the 
patient, health system and society. The advantages 
brought by this study could be: a) increased patient’s 
knowledge of the disease, therapies and positive 
behaviors in order to promote an autonomous 
management of the disease and benefits for the physical 
and psychological wellbeing; b) modify wrong behaviors 
in order to obtain a balance between patient’s needs and 
the disease; c) improve compliance to therapies resulting 
in a more effective treatment and a better quality of life; 
d) obtain and maintain the skills and competencies to live 
in the best way possible the daily relationship with the 
disease. 

 
This study aims to explore new rehabilitation and 

assistance measures aimed at managing deficits, 
consequential functional disabilities caused by the disease 
for a better reinsertion of the patient in the family, social 
and work environment, increasing the quality of his life. 

 
For future studies it would be useful to validate a 

specific questionnaire to measure Tolvaptan adhesion 
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