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Abstract 

Aim: Using smartphone apps can be a valuable tool for self-managing 

dialysis patients. This study aimed to review the usage of smartphone 

apps in the self-care of patients undergoing hemodialysis.  

Method: Resources were searched on three bibliographic databases, 

including PubMed, Scopus, and CINAHL, investigated from May 2005 

through May 2021, using key terms, such as smartphone apps, mobile 

health, hemodialysis, chronic kidney disease, self-care, and self-

management. Selecting articles were based on the PRISMA flow diagram.  

Results: The smartphone apps used for undergoing hemodialysis patients 

were categorized into five main categories. These categories included 

dietary monitoring, treatment adherence, lifestyle management, symptoms 

monitoring, and patient training. 

Conclusion: Smartphone apps must be developed by cooperation and 

supervision of healthcare agencies to improve patient adoption and 

ensure confidentiality. Further research efforts are needed to assess the 

impact of apps on quality of life outcomes through randomized controlled 

trials and cohort studies. In developing apps, the needs and preferences of 

patients must be considered. 
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emodialysis is one of the regular therapies for patients 

with chronic kidney disease. Patients need hemodialysis 

once or three times a week, depending on the severity of 

the kidney failure.  Hemodialysis has many short and 

long-term side effects for these patients. Since hemodialysis is a 

long-term process, patients undergoing hemodialysis are faced with 

many problems in physical and psychological functions and 

restrictions on daily routine activities (1-3). These patients have 

suffered a miss of independence by spending more time on 

treatment in dialysis centers (4, 5). Hence, they should capably 

develop skills and capabilities to reduce disease progression and 

decrease the dialysis complications in their lives for active 

involvement in their care process (6, 7). Successful management of 

hemodialysis treatment can depend on the self-care efforts of 

patients through effectively managing medications and making 

lifestyle modifications (8-10). Hemodialysis patients need to apply 

self-care for handling their dietary and fluid intake, vascular access 

care, and control of hypertension (11, 12). Self-care is defined as 

the ability of patients to meet their needs and related care to 

continue life (13). 
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Tsay and Healstead stated that patients with 

renal failure who have higher self-care can face 

the disease much better (14).  

On the other hand, healthcare providers cope 

with challenges in optimal care delivery for 

hemodialysis patients (7). Thus, they require 

tools to educate and enable patients to improve 

medication and dietary adherence, blood 

pressure control, and lifestyle changes (10-12).  

Smartphone technologies provide many 

opportunities for healthcare professionals to 

communicate in a real-time situation with 

patients involved in disease management (15, 

16). A smartphone is a mobile phone with highly 

advanced features having an operating system 

and the ability of software apps to run (17).  

Research results have indicated that 

interventions related to smartphone apps can 

be considered a valuable and helpful tool, 

including empowering patients with chronic 

diseases in self-care, facilitating communication 

with health care providers, and reducing care 

costs (18-20). The apps promote the patients` 

self-care through education, monitoring, 

feedback, and support programs outside a 

healthcare setting (19-21).   

The apps proved to be a tool helping motivate 

and reinforce medication management and 

lifestyle modifications that hemodialysis 

patients need during treatment (22, 23). Self-

care is extraordinarily important in 

hemodialysis patients. Also, the role of 

smartphone apps is very important in this 

regard. Accordingly, this review was conducted 

to identify the usage of smartphone apps in the 

self-care of patients undergoing hemodialysis.  

Method 

A literature review was conducted on three 

bibliographic databases, including PubMed, 

Scopus, and CINAHL, which were investigated 

from May 2005 through May 2021. This review 

was performed using a combination of terms, 

including smartphone apps, mobile health, 

hemodialysis, CKD, self-care, and self-

management. The papers which studied 

smartphone apps interventions and were in the 

English language were included in the review. 

In total, 130 articles were extracted from the 

three databases. First, 54 articles were removed 

due to duplication. Then, the titles and abstracts 

of the articles were evaluated and screened 

according to the inclusion and exclusion 

criteria. In this step, 41 studies were obtained, 

eight articles of which were not retrieved. Then, 

seven, five, and three articles were removed due 

to non-interventional apps, non-English 

publications, and review articles, respectively. 

Finally, 18 articles were included for the final 

review. Figure 1 shows a process of selecting 

articles according to the Preferred Reporting 

Items for Systematic Reviews and Meta-

Analyses(PRISMA) flow diagram. 

 

Figure 1: Flow diagram of selecting studies for 

the review 

Results 

The results are reported based on the usage of 
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smartphone apps in self-care of patients 

undergoing hemodialysis fall into five main 

categories:  

1. Dietary monitoring 

Patients undergoing dialysis are often 

required to make necessary changes in their 

dietary intake for dry weight management (24). 

Diet and fluid restrictions are among the most 

challenging aspects of dialysis treatment (25). 

The results of several studies have indicated 

that using mobile apps for dietary self-

monitoring empowered hemodialysis patients 

to adapt their nutrition prescription and had a 

significant effect on dietary and protein, 

phosphorus, potassium, liquids intake when 

compared with the control intervention (24-

30). For example, the research of El Khoury et 

al. showed that the development of a nutritional 

smartphone app for hemodialysis patients 

improved by 89% weight control before and 

after dialysis and also improved by 78% serum 

potassium and phosphorus concentrations (28).  

2. Treatment adherence  

Previous studies have shown that non-

adherence to the recommended therapies is 

widely high among hemodialysis patients (31-

33). The results of the studies have indicated 

that hemodialysis patients using smartphone 

apps have more motivation in self-management 

of their illnesses and greater adherence to their 

care than patients who did not use it (23, 31- 

35). Morawski et al. performed a randomized 

clinical trial to determine if the Medisafe 

smartphone app improves medication 

adherence and blood pressure control. They 

found significant improvement in medication 

adherence but no difference in systolic blood 

pressure between the intervention and control 

groups (32). 

3. Lifestyle management 

Hemodialysis patients require lifestyle 

changes and behavioral limitations (36). They 

have significantly less physical activity and 

experience poor quality of sleep (37). 

Empowerment of patients is a model of 

intervention used to facilitate decision-making 

and self-care (7). The utility of smartphone apps 

to enhance hemodialysis patients’ lifestyle 

patterns have the potential to motivate them to 

remain healthy and increase the quality of life 

outcomes (38, 39). Patients could receive 

education and reminders on the required 

lifestyle choices at the most appropriate times 

to modify their lifestyle behaviors (10, 36-39). 

4. Symptom monitoring  

The recognition of changes in signs and 

symptoms was particularly difficult for most 

hemodialysis patients (40). Smartphone apps 

may be used to monitor symptoms and risk 

factors through biomarkers and test results 

records. These apps could help patients follow 

the disease progression and keep track of their 

health (25, 40-43). 

5. Patient training 

Patients should be able to develop skills for 

active involvement in their care process to 

achieve high levels of self-care (7). Thus, they 

need to train for managing the disease and 

adapting to the disease complications (23). The 

smartphone apps can be used as an appealing 

tool to motivate patients to learn self-care (31). 

The apps must be developed based on the 

patients’ needs (38). The result of research 

indicated that the apps are beneficial for patient 

training. Also, it can affect improving self-care 

behavior and health-related outcomes (43-45).  

The scoping review in this study had 

limitations. The English language publications 

were only reviewed, thus articles from other 

languages may have been missed.  

Conclusion  

The main functions of the smartphone apps that 

are used for patients undergoing hemodialysis 

included diet monitoring, treatment adherence, 

lifestyle management, symptoms monitoring, 



60 Usage of Smartphone Apps in Self-care of Patients Undergoing Hemodialysis 

 

Applied Health Information Technology 2021; 2(2): 57-62 

 

and patient training. Smartphone apps must be 

developed by cooperation and supervision of 

healthcare agencies to improve patient 

adoption and ensure confidentiality. Further 

research efforts are required to assess the 

impact of apps on quality of life outcomes 

through randomized controlled trials and 

cohort studies. In developing apps, the needs 

and preferences of patients must be considered. 

Disclaimer statements 

 Conflict of interests: None. 

 Financial support or sponsorship: None. 

 Protection of human and animal subjects: Not 

Applicable. 

 Authors' contributions: Primary draft by MJ, 

MSh, and MD. MHK and MJ edited the final 

manuscript. All authors read and signed the final 

manuscript.  

 

References 

1. Ghadam MS, Poorgholami F, Jahromi ZB, 
Parandavar N, Kalani N, Rahmanian E. Effect of 
self-care education by face-to-face method on the 
quality of life in hemodialysis patients (relying on 
Ferrans and Powers Questionnaire). Global journal 
of health science. 2016; 8(6):121-7. 

2. Zyga S, Alikari V, Sachlas A, Stathoulis J, Aroni A, 
Theofilou P, Panoutsopoulos G. Management of 
pain and quality of life in patients with chronic 
kidney disease undergoing hemodialysis. Pain 
Management Nursing. 2015; 16(5):712-20. 

 3. Makhdoomi K, Rahimi B, Jebraeily M, Abkhiz S, 
Ahmadizad A. Assessing the needs and learning 
methods of hemodialysis patients. URMIA 
MEDICAL JOURNAL. 2016; 26(11):993-1000. 

4. Richardson MM, Paine SS, Grobert ME, Stidley CA, 
Gabbay E, Harford AM, Zager PG, Miskulin DC, 
Meyer KB. Satisfaction with the care of patients on 
hemodialysis. Clinical Journal of the American 
Society of Nephrology. 2015; 10(8):1428-34. 

5. Kang GW, Lee IH, Ahn KS, Lee J, Ji Y, Woo J. Clinical 
and psychosocial factors predicting health‐related 
quality of life in hemodialysis patients. 
Hemodialysis International. 2015; 19(3):439-46. 

6. Park OL, Kim SR. Integrated self‐management 
program effects on hemodialysis patients: A 
quasi‐experimental study. Japan Journal of Nursing 
Science. 2019; 16(4):396-406. 

7. Jebraeily M, Makhdoomi K. Factors influencing  
the improvement of self-management behavior  
in hemodialysis patients. Journal of 

Nephropharmacology. 2018 20;7(2):110-3. 
8. Ramezani T, Sharifirad G, Rajati F, Rajati M, 

Mohebi S. Effect of educational intervention on 
promoting self-care in hemodialysis patients: 
Applying the self-efficacy theory. J Educ Health 
Promot. 2019; 8:65.  

9. Mahjubian A, Bahraminejad N, Kamali K. The 
Effects of Group Discussion Based Education on 
the Promotion of Self-Management Behaviors in 
Hemodialysis Patients. Journal of caring sciences. 
2018; 7(4):225. 

10. Hussein WF, Bennett PN, Pace S, Chen S, Legg V, 
Atwal J, Sun S, Schiller B. The mobile health 
readiness of people receiving in-center 
hemodialysis and home dialysis. Clinical Journal of 
the American Society of Nephrology. 2021; 
16(1):98-106. 

11. Han SJ, Kim HW. Factors influencing self-care 
behaviors in elderly hemodialysis patients. 
International Journal of Bio-Science and Bio-
Technology. 2016; 8(6):31-8. 

12.Balaga PA. Self-efficacy and self-care management 
outcome of chronic renal failure patients. Asian 
Journal of Health. 2012; 2(1):111-29. 

13. Wilkinson A, Whitehead L. Evolution of the 
concept of self-care and implications for nurses: a 
literature review. International Journal of nursing 
studies. 2009; 46(8):1143-7. 

14. Tsay SL, Healstead M. Self-care self-efficacy, 
depression, and quality of life among patients 
receiving hemodialysis in Taiwan. Int J Nurs Stud 
2002; 39:245-51. 

15. Singh K, Diamantidis CJ, Ramani S, Bhavsar NA, 
Mara P, Warner J, Rodriguez J, Wang T, Wright-
Nunes J. Patients’ and nephrologists’ evaluation of 
patient-facing smartphone apps for CKD. Clinical  
Journal of the American Society of Nephrology. 
2019; 14(4):523-9. 

16. Kosa SD, Monize J, D'Souza M, Joshi A, Philip K, 
Reza S, Samra S, Serrago B, Thabane L, Gafni A, Lok 
CE. Nutritional mobile applications for CKD 
patients: systematic review. Kidney international 
reports. 2019; 4(3):399-407. 

17. Jebraeily, M., Fazlollahi, Z.Z., Rahimi, B. The most 
common smartphone applications used by medical 
students and barriers of using them. Acta 
Informatica Medica. 2017; 25 (4): 232-235 

18. Jeon JH. Evaluation of a smartphone application 
for self-care performance of patients with chronic 
hepatitis B: a randomized controlled trial. Applied 
Nursing Research. 2016; 32:182-919.  

20. Kim H, Goldsmith JV, Sengupta S, Mahmood A, 
Powell MP, Bhatt J, Chang CF, Bhuyan SS. Mobile 
health application and e-health literacy: 
opportunities and concerns for cancer patients and 
caregivers. Journal of Cancer Education. 2019; 
34(1):3-8. 



61 Jebraeily M, et al. 

 

Applied Health Information Technology 2021; 2(2): 57-62 

 

21. Ploderer B, Brown R, Da Seng LS, Lazzarini PA, 
van Netten JJ. Promoting self-care of diabetic foot 
ulcers through a mobile phone app: user-centered 
design and evaluation. JMIR diabetes. 2018; 3(4): 
e10105. 

22. Santana CC, Freitas AT, Barreto GO, De Avelar IS, 
Mazaro-Costa R, Bueno GN, Ribeiro DC, Silva GD, 
Naghettini AV. Serious game on a smartphone for 
adolescents undergoing hemodialysis: 
Development and evaluation. JMIR Serious Games. 
2020; 8(3): e17979. 

23. Hayashi A, Yamaguchi S, Waki K, Fujiu K, 
Hanafusa N, Nishi T, Tomita H, Kobayashi H, Fujita 
H, Kadowaki T, Nangaku M. Testing the feasibility 
and usability of a novel smartphone-based self-
management support system for dialysis patients: 
a pilot study. JMIR research protocols. 2017; 6(4): 
e63. 

24. Pack S, Lee J. Randomised controlled trial of a 
smartphone application‐based dietary 
self‐management program on haemodialysis 
patients. Journal of clinical nursing. 2021; 30(5-
6):840-8. 

25. Pinto LC, Andrade MC, Chaves RO, Lopes LL, 
Maués KG, Monteiro AM, Nascimento MB, Barros 
CA. Development and validation of an application 
for follow-up of patients undergoing dialysis: 
NefroPortátil. Journal of Renal Nutrition. 2020 Jul 
1;30(4): e51-7. 

26. Welch JL, Astroth KS, Perkins SM, Johnson CS, 
Connelly K, Siek KA, Jones J, Scott LL. Using a 
mobile application to self‐monitor diet and fluid 
intake among adults receiving hemodialysis. 
Research in nursing & health. 2013; 36(3):284-98. 

27. Connelly K, Siek KA, Chaudry B, Jones J, Astroth K, 
Welch JL. An offline mobile nutrition monitoring 
intervention for varying-literacy patients receiving 
hemodialysis: a pilot study examining usage and 
usability. J Am Med Inform Assoc. 2012; 
19(5):705-712. 

28. El Khoury CF, Crutzen R, Schols JM, Halfens RJ, 
Karavetian M. A dietary mobile app for patients 
undergoing hemodialysis: Prospective pilot study 
to improve dietary intakes. Journal of Medical 
Internet Research. 2020; 22(7): e17817. 

29. Chiang YC, Chang YP, Lin SC, Lin C, Hsu PH, Hsu 
YJ, Wu TJ. Effects of Individualized Dietary 
Phosphate Control Program with a Smartphone 
Application in Hemodialysis Patients in Taiwan. 
Biological Research for Nursing. 2021; 23(3):375-
81. 

30. Nursalam N, Kurniawati ND, Putri IR, Priyantini 
D. Automatic reminder for fluids management on 
confidence and compliance with fluid restrictions 
in hemodialysis patients. Systematic Reviews in 
Pharmacy. 2020; 11(5):226-33. 

31. Min Y, Park M. Effects of a Mobile-App-Based 

Self-Management Support Program for Elderly 
Hemodialysis Patients. Healthc Inform Res. 
2020;26(2):93-103. 

32. Morawski K, Ghazinouri R, Krumme A, 
Lauffenburger JC, Lu Z, Durfee E, Oley L, Lee J, 
Mohta N, Haff N, Juusola JL. Association of a 
smartphone application with medication 
adherence and blood pressure control: the 
MedISAFE-BP randomized clinical trial. JAMA 
internal medicine. 2018 Jun 1;178(6):802-9. 

33. Doyle N, Murphy M, Brennan L, Waugh A, 
McCann M, Mellotte G. The “Mikidney” smartphone 
app pilot study: Empowering patients with chronic 
kidney disease. Journal of renal care. 2019; 
45(3):133-40. 

34. Som A, Groenendyk J, An T, Patel K, Peters R, 
Polites G, Ross WR. Improving dialysis adherence 
for high risk patients using automated messaging: 
Proof of concept. Scientific reports. 2017 Jun 23; 
7(1):1-7. 

35. Naalweh KS, Barakat MA, Sweileh MW, Al-Jabi 
SW, Sweileh WM, Sa’ed HZ. Treatment adherence 
and perception in patients on maintenance 
hemodialysis: a cross–sectional study from 
Palestine. BMC nephrology. 2017 Dec;18(1):1-9. 

36. Neumann CL, Wagner F, Menne J, Brockes C, 
Schmidt-Weitmann S, Rieken EM, et al. Body 
weight telemetry is useful to reduce intradialytic 
weight gain in patients with end-stage renal failure 
on hemodialysis. Telemed J E Health 2013 
Jun;19(6):480-486. 

37. Sobrinho A, da Silva LD, Perkusich A, Pinheiro M, 
Cunha P. Design and evaluation of a mobile 
application to assist the self-monitoring of the 
chronic kidney disease in developing countries. 
BMC Med Inform Decis Mak 2018 Dec 12;18(1):7 

38. Sieverdes JC, Bergamin M, Chandler J, 
Noltemeyer Z, Moore TL. Lifestyle Intervention for 
Transplant Success (LIFTS) Mobile Health 
Wellness Program for Kidney Wait-Listed Patients: 
Development and Design. Int Arch Nurs Health 
Care. 2017; 3: 086. 

39. Cueto-Manzano AM, Gallardo-Rincón H, 
Martínez-Ramírez HR, Cortés-Sanabria L, Rojas-
Campos E, Tapia-Conyer R, Martínez P, Cerrillos I, 
Andrade J, Medina M. A pilot study of a mobile 
phone application to improve lifestyle and 
adherence of patients with kidney disease. Journal 
of telemedicine and telecare. 2015 Mar; 21(2):119-
20. 

40. Ni Z, Jin H, Jiang G, Wang N, Peng A, Guo Z, Bai S, 
Zhou R, Lu J, Wang Y, Li Y. A telemedicine-based 
registration system for the management of renal 
anemia in patients on maintenance hemodialysis: 
multicenter study. Journal of medical Internet 
research. 2019; 21(5): e13168. 

41. Li WY, Chiu FC, Zeng JK, Li YW, Huang SH, Yeh 



62 Usage of Smartphone Apps in Self-care of Patients Undergoing Hemodialysis 

 

Applied Health Information Technology 2021; 2(2): 57-62 

 

HC, Cheng BW, Yang FJ. Mobile Health App with 
Social Media to Support Self-Management for 
Patients With Chronic Kidney Disease: Prospective 
Randomized Controlled Study. Journal of Medical 
Internet Research. 2020; 22(12): e19452. 

42. Flythe JE, Dorough A, Narendra JH, Wingard RL, 
Dalrymple LS, DeWalt DA. Development and 
content validity of a hemodialysis symptom 
patient-reported outcome measure. Quality of Life 
Research. 2019; 28(1):253-65. 

43. Jung MJ, Roh YS. Factors influencing the patient 
education performance of hemodialysis unit 
nurses. Patient education and counseling. 2020; 

103(12):2483-8. 
44. Feizalahzadeh H, Tafreshi MZ, Moghaddasi H, 

Farahani MA, Khosrovshahi HT, Zareh Z, Mortazavi 
F. Development and validation of a theory-based 
multimedia application for educating Persian 
patients on hemodialysis. CIN: Computers, 
Informatics, Nursing. 2014; 32(5):242-7. 

45. Bers MU, Gonzalez-Heydrich J, DeMaso DR. Use of 
a computer-based application in a pediatric 
hemodialysis unit: A pilot study. Journal of the 
American Academy of Child & Adolescent 
Psychiatry. 2003; 42(4):493-6. 

 


