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Abstract. Chronic kidney disease (CKD) is a growing Public Health problem. 
Recent evidence points that low education and poor socio-economic conditions are 
associated with higher risk of developing CKD and progressing to dialysis or 
transplantation need. Hence patient empowerment through health education and 
qualification with technological tools that allows better treatment adherence may 
play an important role in the achievement of optimal clinical outcomes. The Renal 
Health is a multidisciplinary project created at the University of Fortaleza, northeast 
Brazil, in 2015, aiming to create novel educational material and technological tools 
for people with CKD, in different treatment modalities, including dialysis and 
transplant. The products developed so far in the project include an application for 
smartphones aiming to help patients in dialysis and transplant in their treatments, 
including schedule for medications, with alarms, water ingestion control, laboratory 
tests results, and medical appointments’ agenda, besides all information regarding 
CKD. The other tools include a medication box, an insole for weight control (both 
are in the prototype phase), connection with smartbands (for vital signs monitoring) 
and multimedia educational tools, including a profile in the Instagram and a channel 
in YouTube. Since the first release of the application in the virtual stores, there were 
more than 1,000 downloads, predominantly in Brazil, although the app is also 
available in English and Spanish. All these tools represent innovative ways of 
patient empowerment and may be increasingly present in daily life. Further studies 
are required to assess the impact of these tools in patients’ outcomes, including CKD 
progression and mortality.  
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1. Introduction  

Chronic kidney disease (CKD) is a worldwide Public Health problem, which affects  
9% to 14% the population and with higher incidence in disadvantaged populations [1-3]. 
In Brazil, CKD affects approximately 9% of the population, it predominates in blacks 
and people with low socio-economic conditions, and the number of patients in dialysis 
are growing each year at an 8% rate [4, 5].  Adherence to treatment is crucial to achieve 
favorable clinical outcomes in CKD. Recent studies evidence that patients with CKD 
have difficulties in following the prescribed treatment, including nutritional therapy, and 
low adherence to treatment is associated with CKD progression and higher mortality [6, 
7]. There is an urgent need to improve CKD patient care, aiming to empower patients 
and provide them a better quality of life. For this purpose, different initiatives have been 
proposed, including technological tools. A recent review has found 43 studies assessing 
the impact of different eHealth interventions on patients with CKD [8]. The main 
improvement observed with these eHealth interventions on CKD treatment was on 
dietary control of sodium and fluid ingestion, but the current evidence was considered to 
be of low quality [8]. Thus, there is an urgent need for more and better detailed research 
both to evaluate the impact of novel technologies on CKD patients’ treatment and to 
increase the quality of life of this audience. The aim of this study is to present a novel 
strategy for empower patients with CKD using technological tools, the Renal Health 
project, as well as an analysis of the results achieved in the first five years since the 
beginning of the research project.  

2. Methods  

The Renal Health is a multidisciplinary project created at the University of Fortaleza, 
northeast Brazil, in 2015, aiming to create novel educational material and technological 
tools for people with CKD, including dialysis and kidney transplant. The first step was a 
study to investigate the knowledge of the population about CKD, and there was evidence 
of low knowledge, as less than 30% of the interviewed people knew what is CKD [9]. 
The research team also had interviewed patients in dialysis and transplant to compile the 
information regarding their needs and about which tools would be useful to help them 
during renal treatment.  The first product developed was an application (app) for 
smartphones aiming to help patients in dialysis and transplant during treatment, including 
schedule for medications, with alarms, water ingestion control, laboratory tests results, 
and medical appointments’ agenda, besides all information regarding CKD. The app has 
also been named Renal Health and is freely available in three different languages 
(English, Portuguese and Spanish) in the virtual stores for devices operating on the 
android (https://play.google.com/store/apps/details?id=br.unifor.renalhealth) and iOS 
systems (https://apps.apple.com/br/app/renal-health/id1485397798#?platform=iphone). 
The app has been developed by a multidisciplinary team and has already been submitted 
to a usability test with nephrology specialists [10]. More specifically, the analysis of 
information from the app was done using the Power BI desktop application (Microsoft, 
USA), and the data analyzed for this study was provided with the informed consent by 
the users, after approval by the Ethics Committee from the University of Fortaleza 
(protocol number 4.134.607/2020). In more detail, the Renal Health suite consists of 
multiple tools which have related functions, features and interfaces. These tools may be 
able to interact with each other and are the following: a prototype smart medicine box 

G.B. da Silva Junior et al. / Renal Health 675



that reminds patients to take their pills and uses sensors to track the patient’s progress 
over time, a prototype low cost system integrated into the inner soles of footwear for 
weight control, a vital signs monitoring through connection with smartbands, and 
multimedia educational tools, including an Instagram profile 
(https://www.instagram.com/renal_health/) and a YouTube channel  
(https://www.youtube.com/channel/UC3-GHeHAndcrRmbE4I_qE_w). The goals of 
these online and interactive platforms are to provide information for patients with CKD 
and for anyone interested in learning important aspects related to kidney disease, from 
prevention to treatment. All these information have been carefully elaborated and revised 
constantly by health experts, with the purpose of becoming a publicly available source 
of reliable kidney health information.  

3. Results  

The Renal Health application is currently in its version 2.0, with improvements done 
based on experts’ advice and patients’ feedback. Some of its main screens are shown in 
Figure 1.  

  

 

Figure 1. Main screens of the Renal Health suite.  

  
Since the first release of the application in the virtual stores, there were more than 

1,000 downloads, predominantly in Brazil. Currently, in December 2020, there are 832 
users of the app, 649 (78%) are patients in dialysis and 183 (22%) are kidney transplant 
patients. The majority of patients in dialysis using the app are located in the States of 
São Paulo (23.7%), Ceará (15.7%), Minas Gerais (9.5%) and Rio de Janeiro (9.3%), 
while transplant patients are located mainly in São Paulo (22.9%), Ceará (22.4%), Rio 
de Janeiro (10.9%) and Rio Grande do Sul (7.1%), as shown in Figures 2 and 3.  
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Figure 2. Number of patients in dialysis using the Renal Health app in Brazil, distributed by states.  

  

 
Figure 3. Number of kidney transplant patients using the Renal Health app in Brazil, distributed by states.  

  
Regarding the educational material, there are currently 6,738 Instagram followers, 

and 1,734 YouTube channel video views in December 2020. Moreover, there have been 
increasing and positive feedback from patients and interaction between the users and 
health professionals since the release of the material in these platforms, mainly in the 
Instagram.  

4. Discussion  

The Renal Health project is an innovative initiative in Brazil aiming to provide health 
educational for patients with CKD, with focus on dialysis and kidney transplant, and to 
develop technological tools to help patients cope with their disease and facilitate 
treatment. It is possible that these actions can increase adherence to treatment and then 
decrease health complications, which still reach expressively and unacceptable high 
rates in CKD, including mortality [11]. The most recent data from the Global Burden of 
Disease study evidence CKD as the 12th leading cause of death worldwide, leading to 
1.2 million of deaths in 2017 [11]. One important strategy to decrease these numbers is 
empowering patients to take action, being part in their treatment, and achieve an optimal 
treatment adherence. All the strategies presented therein are connected and have the final 
purpose of ensure the best knowledge, combined with the up-to-date technological tools 
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currently available on healthcare, to contribute to improved clinical outcomes of patients 
with CKD and kidney transplant. Finally, longitudinal studies are planned to be 
conducted to assess the impact of the use of these tools in clinical practice. In addition, 
the project also aims to refine the Renal Health suite tools, based on a tight collaboration 
among multi-professional healthcare teams and patients, through periodic assessment 
and UX testing.   
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