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Abstract
Background  Self-management is the key to control breast cancer related lymphedema (BCRL). This study aimed to 
develop a mobile application with nurse support for lymphedema self-management and evaluate its usability from 
the patients’ points of view.

Methods  This applied developmental study was conducted on 87 women in a lymphedema clinic, Shiraz, Iran, 
May-November 2023. The study included three phases: development, distribution of the application and usability 
evaluation. In the development phase, the researchers developed application using the Java programming language. 
In distribution phase, the application was installed on the participants’ phones. For usability evaluation, 87 patients 
completed the user satisfaction questionnaire after three months access to the application. Data was analyzed using 
descriptive and analytical statistics using SPSS software 22. P-value less than 0.05 was considered significant.

Results  We designed a self-management application specific to BCRL that included ten unique modules mainly 
related to patient education, interaction with peers and nurse, self-management support, and settings. The 
application mean usability score was 7.72 ± 1.08. The usability dimensions of “screen” (8.06 ± 1.02) and “terminology 
and systems information” (7.29 ± 1.62) received the highest and lowest mean scores, respectively.

Conclusion  The application has new features to meet more patients’ needs compared to what other existing 
lymphedema self-management applications already have addressed. The findings showed that the participants rated 
the application usability at the “good” level that is similar to some previous studies. Considering the unique nature of 
the application and its favorable usability, we recommend its use for BCRL self-management.
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Background
Breast cancer related lymphedema (BCRL) is one of the 
most problematic complications of breast cancer treat-
ments and almost one out of every five patients experi-
ences it [1]. Some treatments, including surgery with 
axillary lymph node dissection and radiation therapy, can 
cause disruption of lymphatic flow and abnormal accu-
mulation of protein-rich fluid in the interstitial tissue and 
lymphedema [2]. It is also expected that in the coming 
years, with the increase in the use of peioperative adju-
vant and neo-adjuvant therapies, the prevalence of BCRL 
will grow exponentially [3]. Symptoms of lymphedema, 
such as pain, infection and decreased function of the 
upper limb, have negative impacts on the person’s perfor-
mance and quality of life [4]. Without optimal manage-
ment, lymphedema will progresses, the risk of ulceration 
and infection will be increased and mental and physical 
health will be affected [5]. In addition, with long-term 
treatment, it will impose direct and indirect economic 
burden on the patients and healthcare system; including 
loss of productivity and income [6].

Self-management plays a critical role in improving and 
controlling symptoms throughout the life of patients with 
lymphedema [5]. It can improve long-term health out-
comes and reduce the cost burden of lymphedema treat-
ments on the persons and the society [7]. The results of 
a study showed that teaching BCRL self-management 
improved compliance with the treatment and indepen-
dence in daily functions [8]. Therefore, adopting self-
management behaviors is a lifelong commitment and the 
key to control and prevent the complications of lymph-
edema [9]. Hence, teaching methods of self-management 
to the patients is an essential part of prevention and con-
trol of lymphedema [10]. Nurses have important role in 
providing evidence-based self-management education 
and create a bridge from research to practice [11]. Stud-
ies have shown that the implementation of educational 
programs with nurse support is particularly important to 
ensure the success of long-term BCRL self-management 
[12, 13].

Mobile health (m-health) applications are the innova-
tive and effective methods of providing health care. These 
applications enable effective communication between 
patients and the healthcare team and promote self-man-
agement behaviors [14, 15]. This is especially important 
in low-income communities and people who have less 
access to health care services [16]. Studies have shown 
that teaching lymphedema self-management techniques 
using mobile phone applications, in addition to saving 
time and financial costs, can reduce symptoms burden 
and edema volume in patients with BCRL [15, 17].

Application usability is one of the key factors that can 
predict the acceptance and success of the mobile applica-
tions [18]. Usability evaluation is used to investigate the 

level of satisfaction and ease of use of a product based on 
the customer’s experience of using the product [19]. The 
results of a national survey in the United States showed 
that nearly half of m-health application users stop using 
some applications for various reasons related to their 
poor usability [20]. Therefore, evaluating the usability of 
applications based on patients’ viewpoints and develop-
ing applications with optimal usability should be consid-
ered [21].

Until now, various applications have been designed for 
lymphedema self-management, which mainly included 
educational videos [22]. Some also had other capabilities 
such as reminders [23] or communication with the doc-
tor [15]. However, the number of nurse-supported appli-
cations to help patients in lymphedema self-management 
is limited [24]. Furthermore, some previous applications 
mostly addressed common complications of breast can-
cer surgery such as bleeding, infection and upper limb 
dysfunction and were not specific to BCRL management 
[22, 23]. Moreover, other applications for lymphedema 
management mainly focused on education of sports 
and brief tips related to lymphedema prevention [15, 
25]. Additionally, a similar Iranian application on BCRL 
self-management offers training related to general health 
topics such as medication management, weight control, 
smoking cessation, and exercise after breast cancer sur-
gery [26]. Therefore, in order to meet different needs of 
the patients, in the current study we designed an appli-
cation specific to BCRL management, which benefits 
training based on complex decongestive therapy (CDT) 
techniques, the gold standard for lymphedema treatment. 
Furthermore, our application provides the opportunity 
for patients to interact with peers and the nurse therapist. 
Moreover, it helps patients to set individualized health-
related goals, plan unique schedules of self-management 
activities, and view visual displays of the trend of changes 
in edema, which may reflect the effects of their self-man-
agement activities.

Review of scientific literature shows that the usability 
of small number of existing applications regarding BCRL 
has been tested, in which the sample sizes were small [24, 
26, 27]. The small sample size can reduce the accuracy 
and generalizability of the findings. Therefore, it is nec-
essary to evaluate the usability of mobile phone applica-
tions, including the application designed in the present 
study before distributing them. Therefore, the purpose of 
this study is to develop a mobile application with nurse 
support for lymphedema self-management and evaluate 
its usability from the patients’ points of view.

Methods
Study design
This applied-developmental study was conducted 
between May and November 2023 in the Lymph Clinic of 
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Shahid Motahari Outpatient Center in Shiraz, Iran. The 
study consisted of three phases of development, distribu-
tion and usability evaluation of lymphedema self-man-
agement application.

Development of the application
During this phase, the requirements, contents, and func-
tionality of the mobile application were determined. Then 
depicting the conceptual design, preparing the media and 
coding the application was done and the final prototype 
of the application was developed.

The researchers extracted lymphedema self-manage-
ment content based on the related guidelines, reviewing 
existing applications on the lymphedema self-manage-
ment and the field experts’ viewpoints. Then an expert 
panel including a lymphatic therapist, a subspecialist of 
breast cancer surgery, a physiotherapist and three experts 
with PhD degrees in nursing reviewed the content. They 
evaluated the educational content in terms of its accu-
racy, safety, conciseness, clarity, and being pragmatic and 
scientific. The necessary corrections were made based on 
their opinions and the expert panel approved the initial 
draft of the applications’ content. Then we focused on 
the conceptual design of the mobile application, includ-
ing its environment and functions, and how to meet the 
patient’s needs, effectively. In the next step, we recorded 
the sounds of the educational videos in a studio environ-
ment without any disturbing sounds and then we pro-
vided them with relaxing background music. Finally, a 
software engineer designed the application using the 
Java programming language for both Android and IOS 
operating systems. The expert panel examined the per-
formance of the application in terms of its functions, 
and being innovative, patient-centered and user-friendly. 
Then the necessary corrections were made.

Distribution of the application
At this phase, the first researcher installed the mobile 
application on the participants’ smartphones and taught 
them how to use it. In addition, she protected research 
data by blocking access to the platform with separate 
username and password for each patient. After install-
ing the application on users’ phones, its functionality was 
checked and its problems were fixed. The participants 
were asked to contact the researcher in case of problems 
in working with the application or if they have questions. 
In addition, the researcher periodically sent messages to 
them or made phone calls with them to ensure that they 
were using the application and had no problem working 
with it.

Usability evaluation
In order to evaluate the usability of the application, data 
related to users’ points of view and their satisfaction of 
interaction with the application were collected.

Participants and data collection
The study sample included 90 women over 18 years old 
who had lymphedema after breast cancer surgery with 
axillary lymph node dissection. They were willing to par-
ticipate in the study and had access to an Android or IOS 
mobile phone. The eligible patients were included in the 
study through the convenience sampling method for six 
months, from May to November 2023. The patients were 
excluded from the study at any time if they did not want 
to continue participating in the study.

After three months of access to the application, the 
patients completed an online questionnaire that was 
designed with Porsline. From 90 participants, 87 patients 
completed the questionnaires (96.6% response rate) and 
three of them were excluded from the study due to not 
answering the questionnaire. The research tool was the 
questionnaire for user interaction satisfaction version 5.5 
(QUIS 5.5).

Chin et al. (1988) designed QUIS to evaluate the usabil-
ity and user satisfaction of interaction with computer 
interface. This questionnaire contains five dimensions 
and 27 items. The dimensions include overall reactions 
to the application (six items), screen design (four items), 
terminology and systems information (six items), learn-
ing (six items) and system capabilities (five items). The 
questions are answered via a 10-point scale (from 0 to 
9). The number 0 indicates the lowest level of usability 
and satisfaction, and the number 9 indicates the highest 
level [28]. Mean scores 0–3 are classified as weak, scores 
3.1-6 are moderate, and scores 6.1-9 are classified as 
good usability [29]. Chin et al. reported the Cronbach’s 
alpha coefficient of the questionnaire as 0.94 [28]. More-
over, Moulaei et al. confirmed the validity of the Persian 
version of the questionnaire using the content validity 
method and its reliability with Cronbach’s alpha of 0.92 
[30]. Furthermore, in the current study we confirmed its 
reliability by Cronbach’s alpha of 0.94.

Data analysis
The data obtained in the research were analyzed by SPSS 
version 22 software and using the descriptive and ana-
lytical statistics. Because our study had a sample size of 
more than 50, we used the Kolmogorov-Smirnov test to 
check the normality distribution [31]. The results of this 
test showed that data related to age and type of surgery 
had a normal distribution, thus independent t-test was 
used to compare the usability based on age and type of 
surgery. However, data related to marital status, educa-
tion level and place of residence (urban and rural) did 
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not have a normal distribution. Hence, we used Mann–
Whitney U test to compare usability based on place of 
residence, and Kruskal-Wallis and Dunn’s post-hoc test 
to compare usability based on marital status and educa-
tion level. Moreover, we used Eta squared values ​​to show 
the effect of the independent variable of education level 
on the dependent variables of questionnaire dimen-
sions. The Eta squared values of 0.14, 0.06 and 0.01 were 
considered large, medium, and small, respectively [32]. 
P < 0.05 was considered statistically significant.

Results
Demographic findings of the participants
Patients participating in this study included 87 women 
with BCRL. Most of the participants had secondary edu-
cation (36.8%), were over 50 years old (52.9%), married 
(74.7%) and lived in the city (80.5%). In addition, 50.6% 
of them had breast conservation surgery and 49.4% had 
mastectomy (Table 1).

Mobile application prototype
Lymphedema self-management application contains ten 
modules mainly in four categories including education, 
interaction, self-management support, and settings. The 
education category includes three modules including 
“lymphedema reduction skills”, “arm circumference mea-
surement”, and “lymphedema information”. The interac-
tion category consists of three modules including “ask 
from the nurse”, “online self-help group”, and “application 
survey”. The self-management support category contains 
three modules including “lymphedema diary”, “calendar”, 
and “online exam”. In addition, in the settings category, 
people can change their username and password in the 
application. In addition to these modules, the first page 
of the application includes the welcome message, the 
introduction of the application, and personal information 
such as password, name, age, education level and place 

of residence. The next is program menu, where different 
parts of the application are located (Fig. 1).

In the “lymphedema reduction skills” module, there 
are four lymphedema self-management educational vid-
eos based on the principles of CDT including massage, 
bandage, exercise and skin care. After watching and per-
forming the activities of each video, patient clicks on “I 
did the activity” and the answer will be saved. In the “arm 
circumference measurement” module, there is a video to 
teach how to measure the arm circumference in terms 
of lymphedema, and the patient can notice the changes 
in the volume of arm edema over time by recording and 
saving the size of the points in a form in this section. The 
“lymphedema information” contains three educational 
videos about lymphatic system and its dysfunction, and 
lymphedema manifestations and risk factors.

The “ask from the therapist” module, allows users to 
ask their questions and a nurse will answer them within 
72 h. The “online self-help group” provides a platform for 
participants to share their experiences regarding lymph-
edema and its management and help each other in this 
way. The supporting nurse is also present in the self-help 
group. After using the application for three months, the 
“application survey” including ten close-ended questions 
is activated to investigate the users’ satisfaction with the 
application, and their opinions about its improvement.

In the “lymphedema diary”, people can report their self-
management activities, make notes, set goals, and view 
the charts related to their exercise frequency, lymph-
edema changes and mood condition overtime. The “cal-
endar” module provides the opportunity for users to 
specify the day and time to receive reminders to do the 
self-management practices, twice a week. In the “online 
exam” module, a number of multiple-choice questions 
about the contents of the educational videos are sent to 
people every month, and after the user selects the desired 
option, the correct answer is displayed along with the 
necessary explanations.

There is a question mark at the top of the page for each 
module and people can click on it to read the explana-
tions about the module. In addition, in this application 
the nurse providing care has access to the patients’ infor-
mation and can monitor their lymphedema manage-
ment practices and give the necessary feedbacks to them 
(Table 2).

Usability evaluation findings
The mean usability score was 7.72 ± 1.08 out of score 
9. The highest mean application usability score was 
obtained in the dimension of “screen” (8.06 ± 1.02). 
Patients were less satisfied with the dimension of “ter-
minology and systems information” with a mean score 
of 7.29 ± 1.62 compared to other evaluated areas. In this 
area, the two items related to “error messages in the 

Table 1  Frequency distribution of demographic and clinical 
data of the study participants
Variable Frequency (n = 87) Percentage
Marital status Single 5 5.7%

Married 65 74.7%
Widowed 15 17.2%
Divorced 2 2.3%

Education Primary 26 29.9%
Secondary 32 36.8%
Academic 29 33.3%

Age 30–49 41 47.1%
≥ 50 46 52.8%

Place of residence City 70 80.5%
Village 17 19.5%

Type of surgery Mastectomy 43 49.4%
Conservative 44 50.6%
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application” and “use of terms related to tasks” received 
a lower mean score compared to the other four items in 
this dimension (Table 3).

The findings showed that usability scores were not 
significantly different based on patients’ age (P = 0.082), 
type of surgery (P = 0.329) and marital status (P = 0.884). 
However, the place of residence was related to usability, 
so that patients living in the city (8.13 ± 1.07) were signifi-
cantly more satisfied with the second dimension of the 
questionnaire (i.e. “screen”) than the patients living in the 
village (7.79 ± 0.70) (P = 0.025). Moreover, Kruskal–Wallis 
test showed that usability is different based on the level 
of education. Dunn’s post hoc test showed that the level 
of academic education has a significant difference with 
the primary (P = 0.010) and secondary (P = 0.005) educa-
tion levels, so that people with academic education gave a 
higher score to total usability than others (Table 4).

Discussion
In this study, the lymphedema self-management applica-
tion including ten modules related to patient education, 
interaction with peers and nurse, self-management sup-
port and settings was designed. Then we evaluated its 
usability from the patients’ points of view. The findings 
showed that the mean usability scores of the application 

in all dimensions and items of the questionnaire were in 
the “good” range.

Some sections of our application were educational and 
interactive modules. In this regard, a recent Iranian study 
revealed that the most important needs of the patients 
with lymphedema included training about special exer-
cises to reduce edema, interaction with the therapist 
and lifestyle training [33]. Other applications that are 
designed to support these patients basically included 
educational contents on special exercises and lifestyle 
modification related to lymphedema [26], lymphedema 
measurement and self-care practices [15]. However, the 
current application is different with the previous applica-
tions. In the mentioned applications, the trainings were 
not based on CDT guidelines in the management of 
lymphedema. According to the statement of the interna-
tional society of lymphology, CDT is the gold standard 
for lymphedema treatment [34]. It is worth noting that 
in our application, the important aspects of nursing care 
of these patients are also considered, while in designing 
the previous applications the nursing approach was not 
considered.

Our application allowed patients to interact with the 
nurse as a therapist and be in touch with their peers. 
In the “ask from the nurse” module of this application, 

Fig. 1  The display of some parts of the application: (a) Program menu; (b) “Lymphedema reduction skills” module [in Persian]
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patients could ask their questions and receive self-man-
agement recommendations and nursing support. In this 
way, it provides patients with the possibility of free access 
to individualized medical care and overcomes the time 
and place limitations of access to the therapists. On the 
other hand, this application allows nurses to remotely 
monitor patient’s lymphedema status and encourages 
them to adhere to treatments and communicate with 
their peers. One of the capabilities of the present applica-
tion was the possibility of communicating and exchang-
ing information with other patients in the “self-help 
online group” module. Zhu et al. stated that communica-
tion between patient and therapist using a mobile appli-
cation, can increase the patients’ motivation to continue 
the treatment and improve their perception of disease 
[35]. Moreover, Drewes et al. considered interaction 
between patients as one of the ways to increase compli-
ance with treatments [36]. In our review of the available 
applications related to lymphedema, we noticed that 
in other applications it was not possible for patients to 
interact with each other and receive support from a nurse 
[37, 38].

In addition, using a health diary that included forms of 
self-management, goal setting, and self-reporting, helped 
patients to evaluate their daily performance in terms of 

health improvement activities and by receiving feed-
back, their motivation to do self-management practices 
increased. In this module, patients can view the weekly 
arm circumference measurement table, as well as the 
chart of its changes. This feature could help them to be 
aware of the condition of their arm edema by regularly 
monitoring the process of lymphedema changes. In fact, 
monitoring the changes in the lymphedema is considered 
as one of the effective ways to evaluate edema changes 
overtime and improve self-management [39]. In addition, 
in our application, daily reminder messages according to 
the personal preferences of each user were sent to them 
at a specific time, to remind the patients and increase 
their adherence to the practices. Furthermore, the use of 
an online exam module allowed patients to self-evaluate 
and review the topics learned in the application.

The results related to evaluation of the application 
showed its favorable usability from the patients’ points 
of view. The level of satisfaction with the “screen” dimen-
sion was higher than the other dimensions of the ques-
tionnaire. This dimension includes items related to the 
legibility of letters, easy performance of tasks, and orga-
nization of information and sequence of the application 
pages. The findings of the study showed that the patients 
assigned the lowest usability score to the “terminology 

Table 2  The educational contents of the application’s videos
Module The video Title Contents of educational videos
Lymphedema reduction skills Bandage 1-The purposes of using bandages

2-Introduction to different layers of the bandages
3-Compression garments
4-Demonstration of self-bandage
5-Dos and do nots of bandaging

Massage 1-The importance of massage
2-The principles of effective massage
3-Demonstration of step-by-step lymphedema self-massage
4-Important considerations during massage

Exercises 1-The purposes of the exercises
2-Demonstration of easy-to-learn exercises in activating lymphatic system, including:
• Muscle-tightening-deep-breathing
• Muscle-tightening pumping
• Large muscle exercises

Skin care Based on four important skin care components:
1- Skin protection in BCRL*
2-Early identification of infection signs
3-Treatment of minor skin injuries
4-Nail care

Lymphedema information Lymphatic system and lym-
phatic dysfunction

1-Introduction to lymphatic system
2-Pathophysiology of lymphedema
3-Stages of BCRL*

Lymphedema manifestations 1- Common signs and symptoms of lymphedema
2-Skin changes during different stages of lymphedema

Lymphedema risk 
management

1-Lymphedema risk factors
2- Strategies to reduce the risk of lymphedema

Arm circumference 
measurement

Manual circumferential mea-
surement of the arms

1-Demonstration of self-measurement of arm circumference in five points with a 
tape
2-Interpretation of the measurement findings

*Breast cancer related lymphedema (BCRL)
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and systems information” dimension. In addition, the 
two items related to the error messages and use of terms 
related to the tasks in this dimension received lower 
scores than other items. The error messages could be 
related to the multi-step process of installing the appli-
cation. Therefore, we suggest simplifying and facilitating 
the installation of the application in future studies. More-
over, evaluating and revising the terms and phrases used 
in the application may be effective in increasing users’ 
satisfaction. Out of all the items in the questionnaire, 
general functionality of the application received the high-
est score and the system speed got the lowest score. The 

latter could be the reason for the low speed of the inter-
net in our country.

Similar to our findings, in Ahmadi et al.’s study, patients 
with lymphedema were most satisfied with the “screen” 
and “system capabilities” dimensions and the least sat-
isfied with the “terminology and system information” 
dimension [26]. Similarly, in a study by Amiri et al. on 
Alzheimer’s caregivers, “screen” got the highest mean 
score among all dimensions. Contrary to our findings, 
their participants assigned the least scores among all 
dimensions to the “learning” dimension” [40]. Our study 
was different with the mentioned studies in that the 

Table 3  Mean scores of the questionnaire dimensions and items
Dimensions Items Rank order
Mean ± SD Mean ± SD
Overall reactions to the app 7.83 ± 1.04 General functionality of the application 8.41 ± 1.30 1

The degree of difficulty of working with the application 7.95 ± 1.92 8
Users’ feelings about working with the application 8.20 ± 1.26 3
General application design 8.28 ± 1.14 2
Continuous work with the application 7.24 ± 1.43 17
Possibility to change the application settings 6.90 ± 1.90 19

Screen 8.06 ± 1.02 Screen properties 8.28 ± 1.15 2
The degree of legibility of letters on the screen 8.03 ± 1.33 6
Organization of the application information 7.92 ± 1.58 10
Screen sequence 8.03 ± 1.40 6

Terminology and systems information 7.29 ± 1.62 Terminologies used in the application 7.62 ± 2.03 13
Use of terms related to the tasks 6.98 ± 2.03 18
Location of the messages on the screen 7.48 ± 2.11 15
Message to record necessary data 7.55 ± 1.74 14
Informing the users about what the application is doing 7.40 ± 1.91 16
Error messages in the application 6.74 ± 2.15 21

Learning 7.96 ± 1.23 Learning to work with the application 8.11 ± 1.48 4
Discovering the application’s features by trial and error 8.03 ± 1.80 6
Remembering the names and using the capabilities 7.90 ± 1.87 11
Quick and easy task completion 7.56 ± 1.82 13
Help messages on the screen 8.04 ± 1.51 5
Application guide 8.14 ± 1.61 3

System capabilities 7.45 ± 1.32 Application speed 6.70 ± 1.95 23
Application reliability 8.02 ± 1.56 7
Variety of the application features 7.93 ± 1.56 9
Correcting users’ mistakes 6.87 ± 1.86 22
Designed to meet the needs of all users 7.72 ± 1.67 12

Table 4  Comparison of the application usability and its dimensions according to the education level
Variable Mean ± SD Education level

Primary
(Mean ± SD)

Secondary
(Mean ± SD)

Academic
(Mean ± SD)

P-value* Eta squared

Overall reactions to the app 7.83 ± 1.04 7.57 ± 1.18 7.61 ± 1.10 8.31 ± 0.62 0.007 0.269
Screen 8.06 ± 1.02 7.66 ± 1.15 7.93 ± 0.96 8.57 ± 0.74 0.000 0.272
Terminology and systems information 7.29 ± 1.62 6.94 ± 1.80 7.07 ± 1.89 7.86 ± 0.87 0.098 0.235
Learning 7.96 ± 1.23 7.64 ± 1.31 7.81 ± 1.41 8.42 ± 0.77 0.024 0.290
System capabilities 7.45 ± 1.32 7.33 ± 1.11 7.16 ± 1.70 7.86 ± 0.90 0.086 0.216
Total 7.72 ± 1.08 7.43 ± 1.09 7.52 ± 1.25 8.20 ± 0.63 0.002 0.796
*Kruskal-Wallis test
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duration of participants’ access to the application was 
three months in the current study, while this time was 
two weeks in the other studies [26, 40]. According to the 
Nielsen Norman Group report, three months is a more 
suitable time to access the application for usability evalu-
ation purposes [41]. Moreover, the sample size of our 
study was more than the previous studies [26, 27]. An 
appropriate duration of participants’ access to the appli-
cation in addition to a larger sample size could strengthen 
the accuracy of the current findings.

Findings showed that patients with academic educa-
tion and people living in the city assigned higher scores 
to this dimension than other patients. Although satisfac-
tion scores of people with primary and secondary educa-
tion and village residents with this dimension place in the 
good range. This shows that even though the educated 
people and city residents were more satisfied with the 
application screen, it was favorable for other participants 
as well. In general, evaluation of the role of demographic 
information in the usability of the application showed 
that it is useful for all women with BCRL who are over 18 
years old, and have different educational levels.

Strengths and limitations
Among the strengths of our study is designing an appli-
cation to improve the patients’ contribution in their 
self-management and facilitate individualized care. This 
application provides the nurse support for patients with 
BCRL that can reinforce the community-oriented roles of 
nurses. The use of such technologies can promote access 
to lymphedema management services for patients, spe-
cially who do not have access to specialized lymphedema 
clinics due to financial issues or distance [5]. Unlike 
other studies, the present application was designed for 
both Android and IOS operating systems. Application 
usability was evaluated in a larger sample size of patients 
and a longer follow-up period compared to the previ-
ous studies. One of the other strengths of this study was 
the assignment of a personal username and password for 
each patient to protect her privacy. However, our study 
had some limitations. One of the limitations is that the 
usability evaluation in our study was questionnaire-
based, so we suggest using objective evaluation methods 
such as assessing task completion time or error rates in 
future studies. The use of convenience sampling method 
was another limitation of the study.

Conclusion
In this study, a lymphedema self-management appli-
cation was designed and evaluated for breast cancer 
surgery survivors with lymphedema. By using this appli-
cation, people can get to know the causes, symptoms and 
skills to reduce lymphedema and manage their edema 
in a favorable way. They can also use this application to 

monitor their condition, communicate with their peers, 
and ask the nurse questions. In this application, patients 
were taught to measure the circumference of the arm at 
five points using a tape and record it in a special table, 
and the changes in their lymphedema overtime were 
shown to them on the chart.

Findings showed that the usability of the application 
was in the optimal range, which indicates the usefulness 
of the application for all age groups of 30 years and above 
and with different educational levels. The highest usabil-
ity score was obtained in the “screen” dimension and the 
lowest score was obtained in the “terminology and sys-
tems information” dimension. Therefore, we recommend 
using this application to manage the lymphedema of 
these patients. Moreover, we suggest revising terms used 
in application and simplifying the installation process in 
the next versions of the application. In addition, design-
ing the offline version of the application will help to 
overcome the errors related to low speed of the internet. 
Furthermore, we suggest conducting qualitative studies 
to provide enrich data about users’ experiences of appli-
cation usability, and conducting clinical trials to investi-
gate the effectiveness of the application in the improving 
the patients’ outcomes.
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