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Introduction: Mobile-based applications have become increasingly critical
for healthcare delivery worldwide over the past few years. Developing a
mobile application for hemophilia self-care is one of the tools that can
provide helpful information about the disease, reminders, and treatment
recommendations. This study aims to determine a minimum data set as the
first step in developing a hemophilia self-care mobile application.

Material and Methods: This descriptive-analytical study was conducted in
2023 and consisted of three steps. In the first step, relevant databases such
as PubMed, Scopus, and Science Direct were reviewed. The data elements
collected in the previous step were combined, and their validity was checked
and confirmed in the second step. In the last step, all ten hematologists-
oncologists at Imam Khomeini hospital complex, affiliated with Tehran
university of medical sciences, completed a questionnaire to score the
identified elements. Statistical analysis was performed using SPSS (Ver 16).

Results: Based on global guidelines, published research, and specialists'
feedback, the minimum data set for hemophilia management was developed.
There are four main categories and twenty-three subclasses of identified
elements, including demographic data (5 elements), disease management-
related data (12 elements), educational data (3 elements), and technical
capabilities (3 elements). To determine the importance of each data element,
we calculated the percentage points provided by specialists, which were
95.50% for demographic data, 96.45% for disease management-related
data, 95.83% for educational data, and 95.83% for technical capabilities.

Conclusion: Due to the lack of hemophilia’s minimum data set at the
national level, this study can serve as a turning point toward standardized
data collection for this disease. By utilizing these precise, coherent, and
standard data elements, hemophilia management and quality of life can be
improved.
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INTRODUCTION

The most common X-linked genetic bleeding
disorders are hemophilia A and B. They are caused by
mutations in genes encoding clotting factors VIII
(FVIID) and IX (FIX) [1]. Hemophilia A accounts for
approximately 80-85% of all cases and is four to six
times more common than Hemophilia B [2, 3]. The
world federation of hemophilia has estimated that
there are 815,100 hemophilia cases worldwide, and
only 347,026 cases are diagnosed, of which 276,900
cases are severe [4]. There are 15.7 hemophilia cases

per 100,000 males in the United States based on age-
adjusted prevalence [5].

Hemophiliac patients often experience spontaneous
joint and muscle bleeding, resulting in joint damage,
known as hemophilia arthropathy [6, 7]. In general,
bleeding is most commonly seen in joints and less
commonly in muscle tissues and organs such as
kidneys and liver. There is a potential danger of nerve
damage and permanent loss of characteristics
associated with bleeding into muscle tissues. In
addition, there is the fatal possibility of bleeding into
vital organs such as the brain [8]. Thus, lifelong
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prophylactic treatment is necessary to prevent
bleeding. Self-infusions of coagulation factor
products or non-factor replacement products are
expected. Because of such home treatment with
remote advice from healthcare providers, high levels
of self-care are required [9]. In recent years, home
therapy for hemophilia has enabled patients and
their families to manage the disease more
independently. Hemophilia requires a considerable
amount of self-care, including bleeding recognition,
self-administration of prophylactic infusions, and
management of medication inventories [10].

Hemophilia patients need strategies to improve their
health outcomes and self-efficacy. Platforms have
been implemented using various types of technology
to promote health education and protective health
behaviors to address these needs. The health
resources and services administration [11] define
“Telehealth” as using electronic information and
telecommunications technologies to provide long-
distance clinical health care, health-related education
for patients and professionals, public health, and
health administration. Innovative interventions
delivered through telehealth routes, including social
media, mobile applications, and teleconferences, may
assist patients with hemophilia in monitoring
bleeding events and encouraging adherence to the
prophylactic infusion of clotting factors by
incorporating reminders and alarms [12]. It is
possible to use mobile applications for hemophilia
self-care to provide information about the disease in
various formats, such as text, photos, and videos, as
well as reminders and treatment recommendations,
in addition to strengthening communication between
health care professionals and hemophilia patients to
facilitate the monitoring and treatment of patients
with hemophilia [13]. As described in comparable
papers, the effect of self-care on improving the
treatment process suggests the need for a mobile
application for self-care of chronic conditions such as
hemophilia [14]. When developing an information
system, it is crucial to determine the necessary data
elements and establish a minimum data set (MDS).
minimum data set refers to essential data elements
needed to effectively plan, manage, and evaluate a
system [15-17].

Additionally, health information managers can use
MDS to enhance disease treatment and control by
integrating and standardizing data [14, 18, 19].
Researchers and policymakers can use MDSs to
determine data items to gather and plan effective
health care in an orderly manner. Moreover, MDSs
ensure consistency and standardization of
terminologies and data items [20, 21]. Furthermore,
having a data set that integrates patient clinical
information, establishes a distance connection
between patients and healthcare providers, and

provides patients with social and psychological
support would be beneficial [14].

To our knowledge, no MDS have been developed in
Iran to design a mobile-based hemophilia
management application. In the current study, the
MDS is analyzed and formulated to identify common
characteristics and elements of a mobile-based self-
care application in this field. By developing and
implementing more valuable applications based on
this MDS on the national level, we are expected to

play a significant role in hemophilia self-care.

MATERIAL AND METHODS

This descriptive-analytical study was conducted
between February and May of 2023 and was
accomplished by employing a multi-method
approach based on three steps.

Step 1: Systematic literature review

The literature review was conducted according to the
PRISMA guideline [22] using academic resources to
identify the critical elements for hemophilia
management. PubMed, Scopus, and Science Direct
databases were systematically searched to retrieve
related full-text articles published in English and
Persian between 2013 and 2023. The search
keywords included mobile application, m-health,
guideline, self-care, and self-management in
combination with hemophilia through the "AND"
operator. All keywords used were based on Medical
Subject Headings (MeSH) terms. We reviewed the
titles and abstracts of the articles retrieved from the
initial search and then obtained the full-text articles
for further analysis. Lastly, we reviewed the full texts
of the articles and identified potentially eligible
studies for inclusion in the systematic review.

The following criteria were considered as inclusion
criteria: 1) Articles published in English related to the
topic, and 2) Articles published in the last ten years.
Moreover, non-English articles, articles irrelevant to
hemophilia self-care, conference papers, books or
book chapters, non-full-text articles, and review
articles were excluded. Finally, a checklist was
developed for the probable data elements in the
hemophilia MDS.

Step 2: Combination of the data elements from the
previous step

A combination of all the data elements identified in
the previous step has been conducted, and duplicates
have been removed. A list of critical data elements
was compiled based on the articles and the global
hemophilia guidelines published by the World
Federation of Hemophilia (WFH). Then, two medical
informatics specialists and a hematologist-oncologist
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reviewed and revised the list provided.

Step 3: Determination of the necessary data
elements for hemophilia MDS

Using a simple sampling method, ten hematologists-
oncologists at Imam Khomeini Hospital Complex,
affiliated with Tehran University of Medical Sciences,
were selected to participate in this study. A
researcher-made questionnaire was prepared and
distributed to all hematologists-oncologists to
determine the importance of each identified case.
Most specialists (N=8, 80%) answered all questions
completely satisfied, while two refused to answer.
The research objectives were explained to
participants in detail. The content validity index (CVI)
and content validity ratio (CVR) were used to assess
qualitative and quantitative content validity
according to Waltz et al. [23]. To this end, eight
hematologists-oncologists served as panel members
who evaluated and completed a questionnaire with
30 questions. There were three possible answers to
each question: '"necessary,” "useful but not
necessary," and "not necessary". Data elements with
a CVR rating of 0.99 and above were provided to the
research team based on the Lawshe table [24].

Moreover, Cronbach's alpha was used to evaluate the
tool's internal reliability, with a high limit of 0.7 [25].
The questionnaire validity was confirmed with an
average score of 100%. Furthermore, Cronbach's
alpha coefficient of 0.933 confirmed this
questionnaire's reliability. The questionnaire
included four main axes: demographic data (5
questions), information on disease management (18
questions), educational information (4 questions),
and technical capabilities (3 questions). On each axis,
there were subsets and an open question at the end
for specialists to provide feedback. Based on a 5-level
Likert scale, each question offers five wvalue
assignment options ranging from "very high" (5) to
"very low" priority. SPSS version 16 was used to
analyze the collected data.

RESULTS

In the first step, 3972 potentially relevant articles
were identified from the three databases; 120 were
removed due to duplication, and the remaining 3852
studies were screened. We excluded 2952 articles
due to low relevance to the aim of the study based on
the title and abstract. Furthermore, we excluded non-
English articles (n=68), conference papers (n=44),
books (n=80), and review articles (n=660), and
subsequently 48 full-text articles were screened. The
characteristics of the excluded studies are shown in
the PRISMA diagram. After all the eligibility criteria
were applied, 15 articles were included in the
systematic review (Fig 1).

Records identified through database
searching: (n =3972)
PubMed (n=3343), Scopus (n=141),
Science Direct (n=488)

Duplication records
N
removed: (n=120)

Records that should be reviewed by
title and abstract: (n=3852)

¥

Records excluded based
ontitlesand abstract:
(n=13804)

* Not English in content
(n=68)
[ >*Books (n=80)

* Review articles (n=660)
*Conference Paper(n=44)
* Unrelated to the aim of
study (n=2952)

¥

Full-text articles assessed for
eligibility: (nN=48)

Articles excluded (n= 33)
»  * Unrelated to the aim of
study

A 4

Articles included in literature review
(n=15)

( Included ) C Eligibility ) (Sa’eening) GdentificatiorD

Fig 1: PRISMA diagram of literature review process

The research team found related data elements
through a literature review during the second step.
After removing duplicates, 30 related items were
identified, and the first draft of MDS was developed
with these items. The items were categorized into
four axes and assigned to experts through a
structured questionnaire to determine their
necessity.

Of the ten questionnaires distributed, eight (80%)
were collected. 100% of respondents were male, and
their mean age and work experience were 50.8 and
14.8, respectively. Table 1 shows the frequency
distribution of gender and work experience of
participating specialist.

Table 1: Frequency distribution of experts participating in
the design and assessment of MDS in terms of age, gender,
and length of work experience

Profile Frequency | Percentage
30-39 1 12.50
40-49 3 37.50
Age 50-59 3 37.50
(Years)
+60 1 12.50
Total 8 100
Male 8 100
Gender Female 0 0
Total 8 100
1-9 4 50
Work 10-19 1 12.50
Experience 20-29 2 25
(Years) +30 1 12.50
Total 8 100

According to Table 1, all the
hematologists/oncologists participating in the study
were men (100%); also, the highest frequency was
for specialists with 1-9 years of work experience
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(50%). Furthermore, specialists aged 40-60 have the
highest frequency among age axes.

Table 2: CVR, mean and percentage rate for final hemophilia

management MDS
. Mean
Class | Main data elements CVR score %
o Gender 1 4.87 97.5
e}
2 | weignt 1 475 | 95
L]
S | Height 1 4.62 92.5
é Age 1 487 | 975
® Family history 1 4.75 95
Cause of bleeding 1 5 100
Bleeding site 1 4.87 97.5
Bleeding episodes 0.6
Treatment reasons 0.6
Time of diagnosis 1 4.62 92.5
Factor-focused
treatment type
(Prophylactic/On- 1 4.87 975
Demand)
Time and date of
2 bleeding : S e
g Time and date of 1 5 100
© treatment
5 Capturing the lot 06
0§ number ’
g Estlmate't}lle tl'me of 1 412 825
e the next injection
=3 e :
z }Vlonltorlng patient 06
= actor level
g The level of the
o patient s.dlsz.‘blhty due 1 475 95
& to complications
caused by the disease
Pain level 1 4.87 97.5
Recording rehabilitation 06 . .
exercise videos )
Use of various drugs
and painkillers ! 4.87 975
The dosage of the drug 1 4.87 97.5
Capturing the batch 06 : :
number )
Active Inhibitor level 1 5 100
Education on the
nature of the disease, 1 5 100
= symptoms, and
g treatment
= Education on various
% drugs and painkillers ! 4.62 925
g Education on self- e i i
g injection )
Education on disease
self-management ! 75 95
Remlr.lder for .th.e time 1 475 5
8 of taking medicine
T @ Reminder to visit the
(]
;i_: g physician 1 4.87 97.5
28 Reminder to do
@ rehabilitation 1 4.75 95
exercises

Table 2 indicates the data elements that obtained
acceptable CVR values during validation. Most of the
data elements identified for most examined axes
were significant to the participants. The specialists,
however, decided it was unnecessary to capture the
lot number, monitor patient factor levels, record
rehabilitation exercise videos, capture the batch
number, record bleeding episodes, and provide self-
injection education. They removed these factors for a

score below 75 percent. Those data elements that
received more than 80% in the questionnaire
reliability evaluation were considered for inclusion in
the final MDS. Finally, 23 elements were chosen as the
final MDS, which accounts for 76.66% of all identified
data elements. All demographic data elements were
approved with a score of 95.50%. Most participating
specialists believed that the most information
elements of the disease management-related data
axis were essential for managing hemophilia and
needed to be included in the application, with a score
0f96.45%. There was a mean score of 95.83% among
specialists when responding to the need for the data
elements required in both sections of educational
data and technical capabilities (Fig 2). The MDS
internal reliability was determined by Cronbach's
alpha, which was 93.3%, indicative of its inherent
consistency.
96.60% 96.45%
96.40%

96.20%

96.00%
95.83% 95.83%

Demographic data Disease management-  Educational data ~ Technical capabilities
related data

95.80%

95.60% 95.50%

95.40%
95.20%

95.00%

Fig 2: Chart of MDS axes mean score for hemophilia self-care
application

DISCUSSION

An extensive study demonstrated that there is no
self-care data available in Iran regarding hemophilia;
therefore, a national MDS is necessary to gather
unified data elements. The study indicates that the
minimum essential data content for hemophilia self-
care comprises demographic data, disease
management-related data, educational data, and
technical capabilities. Demographic data selected for
application design included gender, weight, height,
age, and family history. These data are consistent
with the information contained in similar
applications. The researcher and hematologist-
oncologists considered these factors essential in
designing the self-care application.

Moreover, most of the data elements identified in the
disease management-related data axis scored higher
than 4 out of 5 for designing the self-care application,
so these elements were included in the design.
Accordingly, in the disease management-related data
axis, the following data elements were approved:
cause of bleeding, bleeding site, time of diagnosis,
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factor-focused treatment type (prophylactic or on-
demand), time and date of bleeding, time and date of
treatment, estimate the time of the next injection, the
level of the patient’s disability due to complications
caused by the disease, pain level, use of various drugs
and painkillers, the dosage of the drug, and active
inhibitor level. Among the factors determined in this
axis, all specialists agreed strongly on the necessity of
factors such as cause of bleeding, time and date of
bleeding, time and date of treatment, and active
inhibitor level and assigned them a score of 5.
Educational data entered into MDS included
education about the nature of the disease, symptoms,
and treatment; education about various drugs and
painkillers; and education about disease self-care. In
the meantime, education about the nature of the
disease, symptoms, and treatment was recognized as
more critical and necessary, receiving a score of 5
from the specialists. Technical capabilities selected
for application design included reminders for the
time of taking medicine, reminders to visit the
physician, and reminders to do rehabilitation
exercises.

Peyvandi et al. [26] conducted a study entitled
"Minimal dataset for post-registration surveillance of
new drugs in hemophilia: communication from the
SSC of the ISTH. " In this study, it was found that two
groups of data were identified in the MDS for post-
registration monitoring of new hemophilia drugs,
including baseline data and follow-up data (a total of
7 data classes). Baseline data comprises demographic
data (patient identifier, date of birth, country, sex,
ethnicity, and body weight), clinical data (type of
hemophilia, baseline clotting factor activity, date of
diagnosis, family history of hemophilia, date of the
first bleed, and mutation type), and treatment data
(each concentrate used, treatment regimen, mean
dose per kg per year). Follow-up data include
treatment data, adverse event notifications, inhibitor
monitoring, and antibody levels. Compared with our
study, it was revealed that factors such as sex, body
weight, date of diagnosis, family history of
hemophilia, treatment data, and adverse event
notifications were considered necessary in both
MDSs. In a study conducted by Jebraeily et al. [27], it
was revealed that four classes of data (85 data
elements) were identified in the Hemodialysis
adequacy monitoring information system: patient
demographics, medical history, treatment plan, and
hemodialysis adequacy. Experts approved a set of 42
data elements from all four data categories for use in
the hemodialysis adequacy monitoring system. Our
study identified data elements in four major
categories (30 data elements): demographic data,
disease management-related data, educational data,
and technical capabilities. Finally, 23 data elements
were determined as the final data set. In another
study, Jeddi et al. [28] conducted a study on

identifying a MDS to design a web-based personal
health record for patients on chronic dialysis. The
MDS has been developed with 17 data classes to
develop a web-based PHR for patients under chronic
dialysis, including demographic information,
insurance information, contact information in case of
emergency, information on dialysis sessions,
physicians information, dialysis center information,
information on individual measured values (blood
pressure, blood sugar, and weight), disease history
information, information on surgical procedures and
operations, history of visits, allergies, vaccinations,
family history, drugs, laboratory tests, diet, and
education materials for the patient. By comparing
this study with the current study, data elements such
as gender, date and time of intervention, date and
reason for injection, and dosage of drugs are
considered essential data elements in both studies.

Noori et al. [29] revealed that in 16 thalassemia
registries operating on a multinational, national, or
regional level, demographic data are among the main
components of the minimum data requirements. The
present study also emphasizes the importance of
demographic data in the design of an MDS for
hemophilia self-care. These findings are consistent
with those reported in a study by Hajizadeh et al. [30].
This study considered factors such as date of birth,
gender, height, and body mass as essential
demographic data.

Because of implementing the MDS, data sharing and
information interoperability will be strengthened
[31]. Consequently, developing a hemophilia MDS
enhances the interoperability of hemophilia patient
data by standardizing data elements. Our study
method had a significant strength. The proposed MDS
for hemophilia self-care application was gathered
through an extensive literature review. In addition,
this research had some limitations. The main
limitation of the present study was the restriction on
using articles and guidelines in both English and
Persian and not in other languages. In addition, the
fact that a single specialty gathered these data
imposes another limitation. In the future, a broader
multidisciplinary team should be used to collect data,
including hematologists, internists, and hematology-
related fellowships.

CONCLUSION

This study identified necessary data elements for
designing hemophilia self-care applications based on
hematologists-oncologist’'s viewpoints. These key
data elements include four main classes:
demographic data (5 elements), disease
management-related data (12 elements), educational
data (3 elements), and technical capabilities (3
elements). Experts can use these findings as a
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guideline to design practical applications that assist
hemophilia patients in managing their self-care and
improving their quality of life. However, there is a
need for additional studies to identify other technical
aspects, such as security requirements, for mobile-
based hemophilia self-care applications.
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