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Abstract: Background and purpose: Chronic kidney disease (CKD) is a common chronic disease usually 
associated with cardiovascular disease (CVD), and premature death and millions of people are at increased 
risk for CKD. As this disease is extremely complex, multidisciplinary care (MDC) is needed to provide 
complete and continuous care. Usually, the nephrology units need cooperation from several other Healthcare 
Professionals (HCPs) such as cardiologists, nutritionists, obstetricians, and so forth. All modalities of 
treatments, peritoneal dialysis (PD) and Hemodialysis (HD) require HCPs and patients to develop a variety of 
skills to effectively deliver and manage dialysis tasks in the center or at home. Information and Communication 
Technology (ICT) interventions can offer tools that provide HCPs and patients with tools that facilitate the 
management of kidney patients in centers or at home. ICT interventions can allow to automate registrations, 
videoconferencing, minimize the geographic burden and resource cost savings. ICT can be the best way to 
promote cost saving on health spending and ensure the sustainability of the health system and, the 
environment as well. In the Iberian Peninsula, kidney patients consume about 3% of the total cost of healthcare. 
The cost of kidney transplants and dialysis is around 1.8 billion euros annually, and 75 % of this amount goes 
to dialysis treatment. Objective: This study aimed to evaluate and analyze the opinion of Healthcare 
Professionals (HCP) in Nephrology units about the Intervention of ICT in nephrology care and the Clinical 
benefits results from the use of ICT in Nephrology Services and dialysis Units in Portugal and Spain. Thus we 
collected the opinion of Health care professionals concerning the role of ICT intervention in nephrology. 
Understanding HCPs' feelings and attitudes is essential to understand if such technologies are correctly 
adjusted to the workflow and really bring huge benefits for the clinical practice of nephrology and also what 
features need improvement and what should be implemented in the future. ICT intervention has been 
implemented to promote better healthcare in nephrology units and improve patient outcomes. In the Survey, 
we intended to evaluate nephrology HCPs' opinions concerning the ICT interventions, in nephrology, 
represented by several tools that allow the HCPs to implement solutions such as Remote Patient 
Monitoring(RPM); Remote Monitoring of Treatment (RMT); Tele homecare; Telehealth (Tele-nephrology); 
Home Dialysis; mHealth; mobile App; Web Portal, Telemedicine, and so forth. Key Points: In many countries 
particularly in the Iberian Peninsula (Portugal and Spain) the incidence of CKD is substantially high. The 
“treatments” for kidney disease have not improved substantially over the past 50 years, leaving too many 
kidney patients with a poor quality of life and reduced life expectancy. This situation is associated with 
staggering aggregate annual costs amounting to €140 billion per year in Europe, more than the annual 
healthcare costs of cancer or diabetes [1]. The increased daily use of information and communication 
technologies may lead to the need for healthcare professionals to incorporate technology use competencies into 
practice. 

Keywords: information and communication technology (ICT); nephrology in iberian peninsula; 
chronic kidney disease (CKD); renal replacement therapy (RRT); healthcare professional (HCP) 
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Introduction 

CKD is defined as persistent “abnormalities of kidney structure or function, present for 3 
months, with health implications”, and classified based on cause, glomerular filtration rate 
(GFR<60mL/min/1.72m2 [G1-G5]) category, albuminuria category (CGA>= 30mg per 24 hours [A1-
A3]), age and in some cases the ethnicity. This results in the inability of the kidneys to filter the blood, 
resulting in an excessive build-up of fluid and waste products (e.g. drugs or their metabolites). CKD 
affects 8% to 26% of the population worldwide [2,13]. 

Nowadays improvements in assisting chronic disease patients, there is a wide possibility of 
using ICT in nephrology for training, assisting, or monitoring CKD patients. Due to those features, 
nephrology practice is experiencing improvements in safety quality of care, and quality of life for 
patients and HCPs as well.  

This disease behaves like a multi-organ disease with complications that affect different organ 
systems and ICT can work as an excellent support in the activities of healthcare professionals of 
nephrology interchanging information with other healthcare professionals. 

Information and communication technologies have the potential to improve health care for 
patients with chronic diseases [3]. 

More than 55 million people in the European Union (EU) are affected by CKD. In 2016, 64 387 
people died from kidney diseases and this caused almost 130,000 deaths in 2019. A vast majority of 
deaths from kidney disease concern people 65 years old or above. In the EU the death rate from 
kidney diseases is highest in Croatia (23 deaths per 100 000 inhabitants) and lowest in Finland (4 
deaths per 100 000 inhabitants). The average standardized rate for the EU as a whole is approximately 
14 deaths from kidney disease per 10,000 inhabitants. In 2016 Spain recorded about 14 deaths from 
Kidney diseases per 100 000inhabitants and Portugal registered about 16 deaths per 100 000 
inhabitants [4].  

In Portugal and Spain, the prevalence and incidence of patients under Renal Replacement 
Therapy (RRT) are high due to the high prevalence of patients with Diabetes, High Blood Pressure 
(HBP), and Obesity.  

The use of information and communication technology in nephrology will be efficient only when 
the tools are correctly adjusted and integrated into the workflow processes and the users are trained. 

CKD affects 9.1% of the global population and is spread heterogeneously throughout the world 
(10-13% in Europe).  All indications are that the incidence is higher in the elderly population and 
considering the aging trend of the European population, it is easy to understand that the number of 
patients will tend to grow, boosted by the increase in survival/longevity. The prevalence in stages 1 
and 2 are about 50% and over time there have been no variations in age-adjusted prevalence this 
means that the increase is due to the aging of the world population and everything indicates that the 
numbers will continue to increase with the aging of the population.  

According to the available data, in 2019, in Portugal 2673 patients started Renal Replacement 
Therapy.  Portugal registered 378 kidney transplant transplants in 2020 and more than 1950 were on 
the waiting list [5]. According to the Spanish Society of Nephrology, the number of patients in Renal 
Replacement Therapy is 3363, corresponding to 1922 patients on hemodialysis in health centers, 1334 
to renal transplant recipients, 91 to peritoneal dialysis, and 16 to home hemodialysis [6].   

The April 2021 publication shows that the survival trend is lower than in many cancer cases 
[7,8].  

Overall in Europe, we are 10% of the population with CKD, amounting to >800 million 
individuals [8]. In Portugal, the adult population is about 9 million, and 10% of this population (90 
thousand) have DRC [9].  

In Spain, there are also 10% of the population with CKD, representing about 1300 Nephrologists 
for 3,7 million patients with CKD [10]. 

The incidence of CKD in Europe is  128 cases per million inhabitants, in Spain it is a lithe higher, 
170 cases per million inhabitants, and in Portugal is higher than in Spain, 229 cases per million 
inhabitants [11]. 
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Thus CKD places a considerable burden on healthcare systems and government budgets. 
Indeed, annually there were millions of deaths in the EU resulting from CKD disease that used to be 
related to high blood pressure. 

The persistent effect of high blood pressure in arteries may lead to the chronic failure of vital 
organs such as the heart, kidneys, or brain. In 2019, 22% of people in the EU aged 15 years and over 
reported having high blood pressure. Concerning the Iberian Peninsula, high blood pressure in 
Portugal affects around 27.5%, and in Spain 20% of inhabitants with 15 years old or above. 

DIGITAL HEALTH that is the Information and Communication Technology intervention in 
medicine is spreading new tools to manage and support the clinical practice in distinct areas of 
medicine including nephrology, enhancing the possibility of including Tele-nephrology, Home 
Dialysis, RPM, RTM, and commercially available medical devices or technologies, such as mobile 
phone-enabled self-monitoring of biometrics data.  Many of these new digital or ICT tools impact 
positively the patient-physician relationship. To ensure and speed up the widespread of ICT 
intervention in nephrology, it's crucial to know the feelings and perceptions of healthcare 
professionals about these technologies, and that is why we consider this study to be very useful for 
nephrology in the Iberian Peninsula. 

Accordingly, we surveyed the nephrology HCPs, through the Portuguese and Spanish 
nephrology associations, societies, and units of nephrology to better know their needs and the 
professional perceptions of patients and their comfort level towards ICT interventions. 

Materials and Methods  

Research Design and Data Collection Procedures  

The questionnaire was pre-tested, in Azores Island Hospital where the RRT Platform was put in 
place recently, to verify the appropriateness of the questionnaire content. Content validity was 
ensured through an extensive literature review of academic and practical journals, as well as 
discussions with experts in this domain. Since ICT intervention is in its initial stage in several Units 
of Nephrology, numerous Societies and Units of Nephrology and Units of Dialysis were contacted to 
try to reach as many nephrology HCPs as possible, which could enhance the effectiveness and scope 
of the Survey. 

We have contacted the Information and communication departments of the Hospitals of the 
main islands of the Azores (Ponta Delgada, Faial, and Ilha Terceira) and asked them to spread the 
questionnaire by the HCPs. The feedback was enough to guide the second and definitive survey. 

We created a definitive survey focusing on the 15 main subfields highlighted by the respondents 
of the pre-tested questionnaire. The definitive survey was distributed to the Spanish Society of 
Nephrology (SEN), Portuguese Society of Nephrology (SPN), Renal nurses associations, 
nephrologists associations, and nephrology and Dialysis Centers located in the Iberian Peninsula 
(Portugal and Spain). We ask those institutions to distribute the Survey to their nephrology HCPs.  

To avoid the need for informed consent for ethical approval and accomplishment with personal 
data protection, we insert informed consent as the first, mandatory, and required answer to proceed 
with the other questions of the survey.  In addition, the only personal data that were requested are 
the genre, the range of age, and profession. 

A web-based (Google Forms) survey was completed by nephrologists and renal nurses working 
in the Spanish and Portuguese institutions of Nephrology. 

A detailed description of the survey objective was provided in the survey introduction. A total 
of 20 valid samples were retrieved, with females accounting for 55% of the respondents. Most of the 
respondents are in the 40–49 age group (60%), followed by the 26–39 age group (30%); 75% of the 
respondents have more than 3 years using computer to manage renal patients; the time working in 
Nephrology Units is 16-20 years group (30%), followed by 10-15 years group (25%) (see Table 1).  
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Table 1. Demographic characteristics of respondents. 

Characteristic n= 20 

  Portugal Spain Global 

 Age group 26-39 => 1 26-39 =>5 26-39 => 6 
  40-49 => 7 40-49 =>5 40-49 => 12 
  50-59 => 1 50-59 =>0 50-59 => 1 
  60-69 => 1 60-69 =>0 60-69 => 1 

 
 woman 4 (40%) 7  (60%) 11(55%) 

 

profession 
    

nephrologist 3  (30%) 1 (10%) 4 (20%) 
nephrology/renal nurse 7 (70%) 9 (90%) 16 (80%) 

 

geographic area 
rural 1 (10%) 0 1 (5%) 
urban 9 (90%) 10 (100%) 19 (95%) 

The Questionnaire 

At the beginning, we explained the objective of the questionnaire and asked for consent. Only 
the user that answers “Yes” forms for the first question can proceed with other questions of the 
survey.  The first sentence was: “Please complete this ANONYMOUS survey, as your opinion is very 
important to us. Thank you, in advance, for taking the time to complete our survey”.  

This study accomplishes all principles of good ethical research and does not use 
participants/respondents' data. Therefore this study does not require official approval from the ethics 
committee. Furthermore, the study is completely anonymous. 

Firstly, respondents were asked for the genre, range of age, and profession, how long he/she has 
been working in nephrology, and how long she or he been using ICT tools in nephrology. 

Secondly, respondents were asked about the RRT modality that he/he use to manage, the 
geographic area where he/she works, rural or Urban, whether they use daily any kind of ICT tools to 
manage renal patients and some details and a deep opinion about the strengths and weakness that 
he found in ICT tools that he knows or uses daily. The respondents were asked about the advantages 
and disadvantages that they found in ICT intervention. 

The ten topics of the questionnaire used in this study are shown in Table 2.  

Table 2. Comparative summary of results with relevant (the highest) percentage. 

Questionnaire Topic Portugal (%) Spain (%) 

ICT intervention  in 

RRT … 
Affirmative NULL Negative Affirmative NULL Negative 

Improve patient safety 70  - 30 - - 
Personalized treatment 60  - - - - 
Total focus on the patient -  - 20 - - 
More than 5 years 
working without ICT 
intervention 

40  - 30 - - 

1-5 years working 
without ICT intervention 

10 - - 50 - - 

Use ICT tools for RRT 
daily 

80  10 70   

The ICT tools is Excellent 
for RRT 

40 - - 80 - - 
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ICT tools are Good for 
RRT 

40 - - 20 - - 

ICT improves the quality 
of RRT service 

50 - - 60 - - 

HCP feels comfortable 
using ICT for RRT 

80 - - 80 - - 

ICT for  RRT has a 
positive effect on the 
patients 

50 - 10* 80 - 20* 

Not sure if ICT for RRT 
has a positive effect on 
the patients 

- 40 - - - - 

The technical issue occurs 
sometimes 

70 - - 70 -  

Sometimes organizational 
issue occurs 

50 - - 70  - 

Would you recommend 
the ICT for RRT? 

80 - - 90 - - 

Using ICT for RRT is a 
very good solution. 

50 - - 70 - - 

Total of CKD patients in 
your center is =or > 100? 

50 - - 30 - - 

Total of CKD patients in 
your center is =or > 200? 

- - - 30 - - 

Practical and logistic 
aspect is the main burden 
for the spread  of ICT in 
RRT 

 80 - - 80 - - 

Financial barriers are the 
main burden for the 
spread  of ICT in 
nephrology 

40 - - 80 - - 

Knowledge or attitude of 
nephrology  HCP is the 
main burden for the 
spread  of ICT in 
nephrology 

50 - - 40 - - 

Practical and logistic 
aspect is the main burden 
for the impulse of HHD 

80 -- - 80 - - 

Financial barriers are the 
main burden for the 
impulse of HHD 

80 - - 40 - - 

Knowledge or attitude of 
nephrology HCP is the 
main burden for the 
impulse of ICT in HHD 

20 - - 40 - - 

Your attitude towards 
ICT in RRT is very 
positive 

40 20 - 70 - - 

Your attitude towards 
ICT in RRT is  positive 

40 - - 30 - - 
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Your attitude towards 
ICT in RRT is negative 

0 - - 0 - - 

Better patients 
management 

100 - - 80 - - 

Improving the quality of 
care 

70 - - 70  - 

Reducing the risk of 
complications 

50 - - 50 - - 

Optimize the use of 
resources 

50 - - 90 -  

*respondents that said “Nothing changed, it is still the same”. 

The measurement was clearly defined in each question. The entire questionnaire can be accessed 
through the links: 

English Version:  
https://docs.google.com/forms/d/1WyBmSTVQTmS-N19huFoudli5xutzwy-clshItV08-

7Y/edit?pli=1 
Portuguese Version: 
https://docs.google.com/forms/d/1LM2gkC6N0o0Hzmi4bVdO76MEKobUWR6WDQTgrFVQk

po/edit 
Spanish Version: 
https://docs.google.com/forms/d/1vP3q_5l0VlnzhE4LNei8NUOFwI6Pnhw6AVcnlO-hsJI/edit 

Results 

Between July 2021 and July 2023, the questionnaire was available online, and 20 answers were 
obtained (10 from Portugal and 10 from Spain). Of those replying to the survey, 80% were from public 
Hospital centers and 20% were from private centers.  

In Portugal, 100% of respondents had HD patients, 60% had PD patients, 30% had patients in 
conservative integral treatment, 0% had patients in HHD and 10% had kidney transplanted patients. 

100% of respondents from Spain had HD patients, 40% had PD patients, 20% had patients in 
conservative integral treatment, 10% had patients in HHD and 10% had kidney transplanted patients. 

A high percentage of the respondents had HD patients in both countries. From Portugal, we had 
a higher percentage of respondents with PD patients (60% vs 40%). Any respondent from Portugal 
had patients in HHD but for kidney transplant we got the same number of respondents as Spain 
(10%).  

Concerning using some ICT tools to manage Kidney patients, 80 % of Portuguese respondents 
said yes, and we got 90% yes from Spanish respondents. 77.8% of respondents from Spain have been 
using ICT to manage Kidney patients for more than 3 years, while in Portugal we found only 37.5% 
of respondents in this situation. 

When questioned about the reasons for not using ICT tools to manage kidney patients, the 
answers were: from Portuguese respondents, lack of awareness of decision-makers (10%), lack of 
resources (10%), and tools unavailable (10%). Spanish respondents point to unawareness of the 
benefits (10%) and lack of resources (10%). 

Referring to ICT available in the market, 40% of respondents from Spain declared that they were 
using Versia from Baxter, 10% were using Therapy Monitor from Fresenius, 10% were using 
Nexadia®, and the remaining 40% were using other solutions, instance: Nefrosoft and Irinis/Tgs 
(Diaverum). In Portugal 60% were using Therapy Monitor from Fresenius, 20% were using Versia 
from Baxter, and the remaining 20% declared that they were any ICT tool available. 

Asking about RRT available in the workplace, 100% of the Portuguese respondents declared that 
HD (in the center) was available, 80% were PD available, 20% were self-care available, and 40% were 
comprehensive conservative management. 100% of Spanish respondents were HD available, 10% 
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were HHD available, 40% were PD available, 30% were self-care available and 30% were 
comprehensive conservative management. 

When asked about benefits received from ICT intervention, Spanish respondents refer to the 
Great efficiency of practices, taking into account the scarcity of human resources ( 20%), Facilitating 
the creation, management, updating, and use of clinical information (10%); allow RPM (10%); allow 
to create reports and data analysis (10%); enhancing the patient autonomy and self-care (10%); 
Improve workflow and time-saving. The Portuguese respondents highlighted the ability to create 
and manage clinical information (100%); Allow automatic registration and reduce human error (90%); 
Enhance data access ( 80%); Show information about the patient status (70%); time-saving, paper-
free, effective integrated care (60%). 

When asked to summarize the role that ICT intervention can play in RRT, 70% of Spanish 
respondents mentioned patient safety; 60 % mentioned personalized treatment; 50 % mentioned 
productivity, paper-free, information-integrated, and reduced human error. The Portuguese 
respondents highlighted Patient safety (30%); Total focus on the patient (20%); and 10% refer tTo, 
Information integration, treatment adherence observation, improvement of quality of care, agility 
and practicality for procedures, flexibility, and easy access to patient history. 

From Portugal 40% of respondents were more than 5 years working without ICT intervention, 
30% were more than a year, 20% were more than 20 years and 10% were between 1 and 5 years. 50% 
of Spanish respondents were between 1 and 5 years working without ICT interventions, 30% spent 
more than 5 years working without ICT intervention,10 & spent more than 20 years working without 
ICT intervention and 10 % spent less than 1 year working without ICT interventions the remains 10 
% were more than 20 years working without ICT intervention. 

The respondents were using ICT intervention daily (80%) in Portugal and (70%) in Spain.  
80% of Spanish respondents considered the ICT intervention as an excellent tool for BLERRT 

and the remaining 20% classified it as a good tool. 40% of Portuguese respondents considered it 
excellent, 40 % considered it good, 10% considered it neutral and 10% did not know.  

Table 3 shows the comparative results by profession and country. 

Table 3. Comparative results by profession and country. 

Questionnaire Topics Portugal Spain 

Implications of ICT intervention in RRT Nephrologist Nurse Nephrologist Nurse 

Improve patient safety 66,7% 71,4% 0% 33,3% 
Personalized treatment 100% 71,4% 0% 0% 
Total focus on the patient 66,7% 42,9% 0% 22,2% 
ICT tools promote the integration and 

mobility of information 
100% 57,1% 0% 11,1% 

ICT tools promote cost-saving 66,7% 0% 0% 0% 
ICT tools are Excellent for RRT 66,7% 28,6% 100% 77,8% 
ICT tools are Good for RRT 33,3% 57,1% 0% 22,2% 
ICT improves the quality of RRT service 66,7% 57,1% 100% 77,8% 
ICT reducing Human error 66,7% 42,9% 0% 0% 
HCP feels comfortable using ICT for RRT 66,7% 100% 100% 88,9% 
ICT for RRT has a positive effect on the 

patients 
66,7% 42,9% 100% 77,8% 

Not sure if ICT for RRT has a positive 

effect on the patients 
33,3% 42,9% 0% 22,2% 

Practical and logistic aspect is the main 

burden for the spread  of ICT in RRT 
       66,7% 57,1% 100% 6/9% 

Financial barriers are the main burden for 

the spread  of ICT in nephrology 
66,7% 28,6% 100% 77,8% 
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Knowledge or attitude of nephrology  

HCP is the main burden for the spread  of 

ICT in nephrology 

66,7% 42,9% 100% 33,3% 

Practical and logistic aspect is the main 

burden for the impulse of Dialysis at 

home 

100% 6/7% 100% 77,8% 

Financial barriers are the main burden for 

the impulse of Dialysis at home 
66,7% 6/7% 100% 33,3% 

Knowledge or attitude of nephrology HCP 

is the main burden for the impulse of 

Dialysis at home 

66,7% 0% 100% 33,3% 

Your attitude towards ICT in RRT is very 

positive 
66,7 28,6% 100% 66,7% 

Your attitude towards ICT in RRT is  

positive  
0% 57,1% 0% 33,3% 

Your attitude towards ICT in RRT is 

negative 
0% 0% 0% 0% 

Better patients management 100% 100% 100% 88,9% 
Improving the quality of care 100% 57,1% 100% 55,6% 
Reducing the risk of complications 66,7% 42,9% 100% 44,4% 
Optimize the use of resources 66,7% 57,1% 100% 88,9% 
ICT promotes paper-free 100% 57,1% 0% 0% 

Figure 1, below, shows the results on the barriers that impede the use of ICT in Renal 
Replacement Therapy (RRT) in % (provided by the Portuguese nephrology HCP). 

 

Figure 1. Results about barriers that prevent from Use of ICT in Renal Replacement Therapy (RRT) in 
% (given by Portuguese nephrology HCP). 

In Figure 2, below, we have the results (in %) given by the Spanish nephrologist HCPs on the 
barriers that impede the Use of ICT in Renal Replacement Therapy (RRT). 
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Figure 2. Results about barriers that prevent from Use of ICT in Renal Replacement Therapy (RRT) in 
% (given by Spanish nephrology HCP). 

In Figure 3, below, we have the results in % of the answers given by the Portuguese HCPs on 
the barriers that prevent Nephrology units from providing Home Dialysis. 

 

Figure 3. Results concerning the barriers that prevent Nephrology units from providing Home 
Dialysis in % (answers given by Portuguese HCP). 

In Figure 4 , below,we have the results regarding the barriers that prevent Nephrology units 
from providing Home Dialysis in % (answers given by the Spanish nephrology HCP). 
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Figure 4. Results concerning the barriers that prevent Nephrology units from providing Home 
Dialysis in % (answers given by Spanish nephrology HCP). 

In Figure 5, below, we have the results regarding the barriers that would prevent Nephrology 
units from expanding Home Dialysis in % (answers given by Portuguese HCP). 

 

Figure 5. Results concerning the barriers that would prevent Nephrology units from expanding Home 
Dialysis in % (answers given by Portuguese HCP). 

Figure 6, below, shows the results regarding the barriers that would prevent Nephrology units 
from expanding Home Dialysis - HD and PD in % (answers given by Spanish HCPs). 

 

Figure 6. Results concerning the barriers that would prevent Nephrology units from expanding Home 
Dialysis - HD and PD in %. (Answers given by Spanish HCP). 

In Figure 7, below, we have the results regarding the Nephrology HCP's opinion on the potential 
value of the Platform or Software to manage Renal Replacement Therapy (RRT) (answers given by 
Portuguese HCP). 
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Figure 7. Results concerning Nephrology HCP opinion about the potential value of Platform or 
Software to manage Renal Replacement Therapy (RRT) (answers given by Portuguese HCP). 

Figure 8 , below, represents the results in % of the answers given by the Spanish HCPs on the 
opinion of the Nephrology HCPs on the potential value of the Platform or Software to manage Renal 
Replacement Therapy (RRT). 

 
Figure 8. Results concerning Nephrology HCP opinion about the potential value of Platform or 
Software to manage Renal Replacement Therapy (RRT) in % (answers given by Spanish HCP). 

Figure 9 , below, corresponds to the results on the attitude of the Nephrology HCP towards the 
Platform or Software for the management of Renal Replacement Therapy (RRT). 
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Figure 9. Results concerning Nephrology HCP attitude towards Platform or Software to manage the 
Renal Replacement Therapy (RRT) in % (answers given by Portuguese HCP). 

The results of the answers given by the Spanish HCP (in %) regarding the attitude of the 
Nephrology HCP towards the Platform or Software for the management of Renal Replacement 
Therapy are represented in Figure 10. 

 

Figure 10. Results concerning Nephrology HCP attitude towards Platform or Software to manage the 
Renal Replacement Therapy (RRT) in % (answers given by Spanish HCP) in %. 

Relevant Comments from the Respondents  

Bellow, (Table 4) we transcript questions and respective additional comments from survey 
respondents when we gave them space for comments about the previous question. 

Table 4. Set of additional comments given by the respondents. 

Open Questions Portuguese HCPs comments Spanish HCPs comments 

 
How do you rate the quality of 
care delivered using the 
Platform for Renal 
Replacement Therapy when 

 
 “Set me free for other 
cares” 

 
 “Nursing has more time to 
dedicate to the patient, in addition 
to having the entire patient's 
information just a click away.” 
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compared to the quality of 
traditional care? 
 

Please justify your answer. 

 “It is excellent.” 
 
 “Human errors are reduced.” 
 
 “We have all the data in real-
time, we can act on the patient 
without having him/her in the 
office.” 
 
 “It is essential.” 
 
 “Personal attention for 
patients does not change.” 

 
Would you recommend the 
Software or Platform for 
Management of Renal 
Replacement Therapy? 
 

Please justify your answer. 

 
 “It is useful.” 
 
 “Innovation and quality 
improvement.” 
 
 “Well thought out” 
 
 “Easy to use.” 
 
 “Makes work easier, 
with less human error.” 
 
 “It is an excellent tool.” 
 
 “Very intuitive” 

 
 “I believe it optimizes our 
time, improves the information, 
and therefore, the care we give to 
our patients.” 
 
 “It improves everything.” 
 
 “Paper can have greater 
human error and more difficult to 
access all the information 
quickly.” 
 
 “Big data, artificial 
intelligence, management of your 
strengths/weaknesses.” 
 
 “I repeat, it is a must” 
 
 “I look at the benefits for PD 
patients. I work in HD, but I see 
that ICT monitoring promotes 
safety as well as patient 
autonomy.” 
 
 “Intuitive software that 
includes relevant information for 
the patient undergoing dialysis 
treatment.” 
 
 “It is a tool that helps both 
the patient and the professional. It 
gives greater security.” 
 
 “I am comfortable with some 
doubts.” 
 
 “Much more comfortable in 
the daily work.” 
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Tell us what you most LIKE 
about using this Platform for 
Renal Replacement Therapy 
management. 
 

 Please justify your answer. 

 
 “Improving records.” 
 
 “The absence of paper 
records.” 
 
 “Ease of use.” 
 
 “Important information 
aggregated.” 
 
 “Information updated 
automatically and easily 
accessible.” 
 
 “Reliability of records 
Accessible.” 
 
 “Data integration.” 
 
 “Easy registration” 

 
 “It allows me to spend more 
time with the patient and have 
easy access to patient 
information.” 
 
 “Practicality.” 
 
 “Efficiency.” 
 
 “Data collection.” 
 
 “The exploitation of data 
through personalized searches. 
Automatic downloads when 
connected to the hemodialysis 
monitor.” 
 
 “Efficacy and work 
efficiency.” 
 
 “Daily monitoring of patient 
treatments.” 
 
 “Safety and resource saving.” 
 
 “Faster and more dynamic 
work and above all improved 
communication with the Patient.” 

 
Where do you see the potential 
value of Platform or Software 
to manage the Renal 
Replacement Therapy (RRT)? 
 

Please justify your answer. 

 
 “Information 
centralized.” 
 
 “ICT tools that we have 
are very easy to use.” 
 
 “I need more time to 
have an opinion, but it looks 
good.” 
 
 “Improve the quality of 
the register.” 
 

 
 “Excellent tool.” 
 
 “Exploitation of aggregated 
data, research, management, etc.” 
 
 “Resources at our disposal 
that initially entail a high cost but 
are later amortized.” 

 

If you have any additional 

comments, we would be very 

pleased to hear/read them. 

 
 “No comments” 

 
 “Very Good survey.” 
 
 “We must promote their 
presence and unification at 
regional and even European level, 
which would allow us to analyze 
how things are going to improve 
renal replacement therapy.” 
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 “It is important that dialysis 
monitors allow the export of 
session values, that guidelines are 
loaded, and that this is done with 
bi-directionality...., whatever the 
brand and whatever the software. 
In other words, there should be no 
incompatibilities between 
commercial companies or 
computer programs.” 
 

When compared the traditional process with the ICT intervention in RRT, the opinion of Iberian 
Peninsula nephology HCPs (Portuguese and Spanish) is consensual: Almost the total respondents 
agree that ICT intervention brings the following benefits to nephrology care: 
 Improves the quality of RRT service 
 Improves the quality of care 
 HCPs feel comfortable using ICT tools for RRT 
 Have positive effects on the patients 
 Financial barriers and practical and logistic aspect is the main burden for the spread of ICT in 

RRT 
 Financial barriers, Knowledge, or attitude of nephrology HCPs is another burden for the spread 

of ICT in nephrology  
 Knowledge or attitude of nephrology HCP is the main burden for the impulse of Dialysis at 

home 
 HCP's attitude towards ICT in RRT is very positive 
 Promote Better patient management 
 Reducing the risk of complications 
 Optimize the use of resources 
 It is excellent for RRT 

Therefore the above list of benefits, a high percentage of Portuguese nephrology HCPs also 
mentions the following benefits: 
 Improve patient safety 
 Personalize treatment 
 Put total focus on the patient 
 Promote integration and mobility of information 
 Promote cost saving 
 Reduce Human error 

Discussion 

This study was performed to collect the opinion of Health care professionals concerning the role 
of ICT intervention in nephrology. Understanding HCPs' feelings and attitudes is essential to 
understand if such technologies are correctly adjusted to the workflow and really bring huge benefits 
for the clinical practice of nephrology and also what features need improvement and what should be 
implemented in the future.  

Both surveys implemented collected the feeling of HCP professional about the roles of ICT 
intervention in Nephrology care. The first one found the HCPs jumping form the traditional 
procedures to the lead with the ICT interventions. The first   survey gave good references to conduct 
the second and definitive that was made available for al dialysis units and societies of nephrology of 
Portugal and Spain. 

Meanwhile, the survey model showed a good fit with our proposal and looks very good to guide 
future research to the primary care HCPs that lead to patients at risk of CKD. The results showed that 
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ICT could also address the burdens of kidney disease spending, facilitating the implementation of 
multidisciplinary work, as demanded by multifactorial diseases such as CKD. The very demanded 
establishment of active cooperation between distinct departments of medical care can be enhanced 
by ICT interventions, and address the major problem caused. The survey results were analyzed using 
the core outcomes recommended by the Standardized Outcomes in Nephrology. There were no 
answers reported adverse effects of ICT interventions, only positive or null effects. Despite the high 
interest in ICT interventions in Nephrology, good quality evidence over a wider amount of HCPs 
and patients is needed to explore their real effectiveness and search for a better focus for exploring 
the Potentialities of ICT intervention for CKD prevention through improving kidney disease 
screening. 

The results indicated that the nephrology HCPs have a very good attitude towards the ICT 
interventions, they agree that the ICT tools bring better management of kidney patients and improve 
several aspects that impact the quality of service in nephrology. 

CKD is extremely common and has emerged as one of the leading causes of death worldwide. 
CKD affects populations in different regions of the world unequally, likely as a result of differences 
in population demographic characteristics, comorbidities, and access to healthcare resources. The 
common nature and devastating effects of CKD should prompt major efforts to develop and 
implement effective preventative and therapeutic efforts aimed at lowering the development of CKD 
and slowing its progression. 

The ICT can bring a better integrated approach to improve CKD patient management. A good 
integrated approach in dialysis will impact enormously inpatient life, healthcare services, and global 
climate change considering the environmental cost resulting from dialysis treatment. 

According to the results, the nurses look to be more interested in ICT intervention in 
Nephrology, which can explain why globally nurse corresponds to 80% of respondents. In our point 
of view this is very important because, in nephrology care, the nurse is who spends more time with 
the patient. They treat and care for patients throughout their lifespan from infancy or, in this case, 
from the beginning of renal problems to the end of life. The role of nephrologists, in addition to 
consultations, is to prescribe treatments. The execution, which is the phase where there is usually the 
greatest intervention of the ICTs, is in charge of the nurses.  

Conclusions Including Relevant Outcomes and Findings 

From the results of the survey, we can conclude that the ICT intervention is a good tool for 
managing kidney patients through clinical management systems since it allows the continuity of care 
of the entire disease process in a single integrative platform, which entails a global vision of the 
patient. 

However, we also conclude that the best way to manage kidney disease is by acting on early 
detection and prevention. The bioengineer and researcher in this field must focus on the development 
of ICT tools that act at the level of primary care to reduce the incidence of CKD. 

We believe that future research should consist of a survey of primary care to better understand 
how ICT tools can support them in improving the screening of patients at risk of kidney disease and 
enhance and 

Improve communication between primary care and nephrology services. The main goal should 
be to detect patients in the early stages of kidney disease and delay or even prevent CKD. 

Outcome and Findings 

The survey confirms that HCP is satisfied with ICT intervention in nephrology because it brings 
several benefits listed below: 

Improves patients' quality of life, allows real-time data visualization or online communication, 
alleviates the geographic burden and associated cost for travel, Improves outcomes, permits the 
adjustment of prescription more easily and frequently, enhances patient self-management of the 
disease at home, diagnosis of infections by pictures or video consultation, improving Adherence, 
improve outcomes and treatment satisfaction, can improve the management of supplies, improve 
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patient education, improve patient and disease management, bring time-saving benefits, permit 
transmission of patients data from several sources on-time, check patients data, from everywhere, in 
a glance, more proactive nurse care, optimize resources, very good acceptance of the nephology staff. 
Can also, increase the coverage area of nephrologists, and increase patient safety.  

This study survey also ratified benefits that were already found by other researchers, for 
instance: 

 Ability to rapidly change prescription and diagnosis problems in response to data that is 
monitored previously. 

 Demonstrates the utility of telemedicine platforms to exchange data between patients and 
providers and that this data exchange can improve outcomes such as blood pressure control. 

 A more long-term goal of this system would be to allow patients to remain at home without 
the need for routine face-to-face visits. 

 Patients find the system useful and obtain an increased sense of security and connectivity 
through the use of the application. 

 Researchers such as Nayak et al. developed and tested a phone-based system and 
demonstrated that it was useful in caring for PD patients with excellent results in patients in 
very remote locations. 

 Investigators have also applied remote monitoring to PD with encouraging but limited 
results. 

 The researchers were able to demonstrate that the study group had fewer hospitalizations, 
hospital days, emergency room visits, and associated healthcare expenditures. 

Future research should be focused on developing ICT tools to act in the prevention of Kidney 
disease. This is under-exploited because this idea is not interesting for the few big companies that 
develop and provide devices, monitors, and fungibles for dialysis. Some company also provides ICT 
tools to manage For instance, Versia and Sharesource from Baxter, Therapy Monitor from Fresenius, 
and so forth. 

A study survey of primary care HCPs about Kidney disease should be done as soon as possible. 
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Appendix 

The Questionnaires are available online at the links below: 
Links to access the Surveys 
English Version:  
https://docs.google.com/forms/d/1WyBmSTVQTmS-N19huFoudli5xutzwy-clshItV08-

7Y/edit?pli=1 
For HCP from Spain:  
https://docs.google.com/forms/d/1vP3q_5l0VlnzhE4LNei8NUOFwI6Pnhw6AVcnlO-hsJI/edit 
For HCP from Portugal: 

https://docs.google.com/forms/d/1LM2gkC6N0o0Hzmi4bVdO76MEKobUWR6WDQTgrFVQkpo/e
dit 
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