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Background: By providing sports organizations with electronic records and instruments that can be accessed at any time or place, 
specialized care can be offered to athletes regardless of injury location, and this makes the follow-up from first aid through to full recovery 
more efficient.
Objectives: The aim of this study was to develop an electronic personal health record for professional Iranian athletes.
Patients and Methods: First, a comparative study was carried out on the types of professional athletes’existing handheld and electronic 
health information management systems currently being used in Iran and leading countries in the field of sports medicine including; 
Australia, Canada and the United States. Then a checklist was developed containing a minimum dataset of professional athletes’ personal 
health records and distributed to the people involved, who consisted of 50 specialists in sports medicine and health information 
management, using the Delphi method. Through the use of data obtained from this survey, a basic paper model of professional athletes' 
personal health record was constructed and then an electronic model was created accordingly.
Results: Access to information in the electronic record was through a web-based, portal system. The capabilities of this system included: 
access to information at any time and location, increased interaction between the medical team, comprehensive reporting and effective 
management of injuries, flexibility and interaction with financial, radiology and laboratory information systems.
Conclusions: It is suggested that a framework should be created to promote athletes’ medical knowledge and provide the education 
necessary to manage their information. This would lead to improved data quality and ultimately promote the health of community 
athletes.
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1. Background
Nowadays, modern documentation of sports medi-

cine activities can face serious challenges. The first is the 
multiplicity and diversity of sports medicine providers, 
such as; sports medicine specialists, team physicians, 
tournament doctors, orthopedic surgeons, physical 
therapists, medical assistants, athletic trainers, and oth-
ers who are involved in the care of the athlete. The other 
challenge is that many athletes are not treated in a phy-
sician’s office or hospital because diagnosis and treat-
ment often occurs at the place of injury, which in many 
cases frequently occurs at the gym or on the sport field 
(1). For these reasons, the discipline of sports medicine 
could benefit from information technologies more than 
other specialties (2).

The evolution of technological advances has led to the 
availability of electronic health records for every ath-
lete at the place of care (3). By providing physicians and 

sport organizations with electronic records and instru-
ments at any time or location, high quality care could 
be offered to athletes regardless of the injury location 
and the process can be followed from first aid through 
to full recovery (4). Electronic storage of athletes’ health 
data can lead to improved organization and application 
of this data and that has many potential benefits such 
as scientific research, statistical records regarding diag-
nostic and therapeutic procedures, reporting and sav-
ing time and expense (5, 6).

An athlete’s personal health record (PHR) can contain 
their health status from novice to professional elite ath-
lete level. In addition, the millions of amateur athletes 
who do not continue to play professional sports can 
also use the system. These athletes could be equipped 
with a comprehensive and portable summary of their 
health status that enables them to understand, commu-
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nicate and receive the best treatment for chronic and 
long-term injuries during their sport careers (7-9). The 
key point of the PHR is that the athlete will be able to 
play a more active role as the owner of the record and 
as a result they would remain the center of attention 
(10, 11). According to a report in the American Journal 
of Adults Health Care, an athlete’s PHR contains infor-
mation about the athlete's abilities and a health status 
assessment of musculoskeletal and cardio-pulmonary 
systems. In addition, it also includes a summary of 
their past medical history, allergies, medical conditions 
which required immediate treatment, and a history of 
hospitalizations (8).

In modern medicine, a large amount of data is pro-
duced, but there is always a gap between data gather-
ing and understanding and interpreting the data. More-
over, the available data are usually bulky and confusing. 
For this reason, a minimum data set is collected which 
provides a standard method to collect key data elements 
and this facilitates understanding and comparison of 
the material. In addition, this meets state requirements 
and the needs of individual institutions along with the 
medical community (12, 13). Multiple studies have pro-
posed minimum demographic data sets for athletes’ 
paper and electronic personal health records (includ-
ing name, address, phone number, date of birth, blood 
group, people who should be contacted in case of emer-
gency, etc.), physician’s name, type of sport, date, type 
and place of injuries, diagnoses, and treatments (4, 7, 8).

2. Objectives
Due to the lack of a comprehensive and complete 

heath record for Iranian athletes in either paper or 
electronic formats, athletic clinical and administrative 
forms are used only sporadically, so researchers decided 
to design an electronic personal health record accord-
ing to authorities in sports medicine which is able to or-
ganize, store and retrieve related information, promote 
the participation of team members in treatment and 
improve their interactions with each other and with the 
athletes. Moreover, this system is expected to increase 
athletes’ perception of their health levels through re-
cording, viewing and editing information that enhanc-
es the quality of information and ultimately promotes 
the health of the community’s athletes.

3. Patients and Methods
First, a comparative study was conducted regarding 

the health records of athletes (manual and electronic 
formats) in leading countries in the sports medicine 
field, including; Australia, Canada and the United States, 
through the countries’ official sports medicine websites. 
At the national level, we visited the Sports Medicine Fed-
eration of the Islamic Republic of Iran and reviewed the 
clinical forms used by this organization and collected 
the relevant data. After comparing the content of re-

cords in the above-mentioned countries and obtaining 
a minimum data set for athletes’ personal health re-
cords, a checklist was developed containing four sourc-
es of information, i.e. demographics, health history, 
assessment and treatment plan. This checklist was first 
reviewed and modified by a four-member team, includ-
ing; a sports medicine specialist, a health information 
management specialist, a medical informatics special-
ist and an expert in health information technology, and 
its content validity was confirmed by the team.

Then, using the Delphi method, the checklist was 
distributed among the available participants who con-
sisted of 50 specialists in sports medicine, health infor-
mation management and medical informatics. They 
were asked to rate their agreement with the inclusion 
of each element in the final record on a five-item Likert 
scale and they commented at the end of the checklist in 
response to an open question, if applicable. Among the 
50 distributed checklists, 45 were returned. Respond-
ers included 22 sports medicine specialists, 12 health 
information management specialists, and 11 medical 
informatics specialists. After the survey, a re-evaluation 
was carried out on the different elements by the team 
and decisions were made on the proposed items. Final 
elements were introduced as the minimum data set re-
quired for an Iranian athletic personal health record, 
subsequently, the researchers designed a prototype of 
the athletes’ personal health record in a paper format 
and then the electronic model was developed.

4. Results
Data elements collected from the survey that was 

considered to be the minimum dataset necessary for a 
professional athlete’s personal health record are speci-
fied in Table 1. The electronic personal health record de-
signed for professional Iranian athletes is a web-based, 
object oriented and modular system, written with PHP 
programming language and a SQLite database manage-
ment system.

4.1. Users
Users of the system include; athletes, team physicians, 

physiotherapists, athletic trainers, sport support per-
sonnel (psychologist, massage therapist, dietitian, or-
thopedic surgeon, cardiologist, etc.) and an expert in 
information management who plays the role of system 
administrator. These users are allowed to record or edit 
certain information according to the access level as-
signed to them (role-based access). The system manager 
is responsible for supervising all operations carried out 
and he/she has access to all parts of the system. To access 
the data, users log into the record through a portal. Ath-
letes may use the portal for safe messaging to their med-
ical team, filling the required checklists or question-
naires, request, re-schedule or cancel appointments, 
view online medical expenses and quick payment, and 
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view their clinical information. Health care providers 
can also use the portal to send reminders for appoint-
ments, to provide new registration forms for athletes, to 
report laboratory findings, to perform electronic visits, 
and to send attachments (document or image).

4.2. Modules
The system is comprised of modules that can be cus-

tomized to the specific needs of each sports medicine 
organization. These modules include; athlete adminis-
tration, health history, general physical examinations, 
injury reports, surgery, physiotherapy, immunizations, 
nutrition, drugs, dentistry, sports injury psychology and 
other procedures. Each module consists of two parts, 
“new record” and “previous case management”. The ath-
lete’s medical history (Figure 1) and physical examina-
tion (Figure 2) must be maintained and updated in ev-
ery season of competition. Injury information can also 
be organized according to the nature, place, time and 
cause of injury (Figure 3). If physical therapy is required, 
it includes a module to record the type and duration of 
each physical therapy session. Information from mul-
tiple modules can be linked together; therefore, all pro-
viders have access to the most up-to-date information.

In the injury report module, the latest version of the 
Orchard Sport Injury Classification System (OSICS-10) 
was used to determine a diagnostic code for the injury 
and the latest version of Standard Nomenclature of Ath-
letic Injuries (SNAI) was used to select a standard name 
along with the explanations about the nature of the 
injury. Use of these systems is considered to be an ad-
vantage of the designed EPHR. The OSICS is one of the 
most common systems used to code injury diagnoses 
in sports injury surveillance systems, and it was used 

for the first time in Australia. Widespread use, having 
specific codes for sports medicine, and free usage, are 
among the advantages of the OSICS (14). The American 
Medical Association established a list of standard names 
related to degrees and types of athletic injuries in 1964. 
In addition, the terms contain sufficient information to 
facilitate the possibility of statistical reporting and to 
determine causes and prevention measures of sports in-
juries. The second edition was published in 1976 and as 
yet no program has been considered for re-editing (15, 
16).

Another strength of the system is the psychology in-
jury questionnaire. The reason for the inclusion of this 
section in the record is that when an athlete is recruited 
to a club or team, data from this questionnaire may give 
useful information about the athlete’s mental health 
to medical team professionals, especially psychologists 
who may facilitate psychological support of the athlete. 
This section includes 15 questions and the athlete can 
choose multiple answers for each question. Questions 
were determined in consultation with a specialist in 
sports psychology, and by referring to relevant books 
and articles.

The “other procedures” module adds information re-
lated to other measures, such as; laboratory findings, x-
ray, echocardiogram, etc. and the ability to attach mul-
timedia files. Due to the variety of laboratory findings 
and several items in each para-clinical report, they have 
been included collectively in a separate item titled “oth-
er procedures” but the user can only view the attached 
images of these reports. In future editions, it is expected 
to be more interactive, so full access to the data may be 
possible via a network incorporating all laboratory and 
imaging reports.

Table 1.  Minimum Dataset of Iranian Professional Athletes’ Personal Health Record

Data Element Details

Demographics Personal (name, date of birth, gender, address, phone number), Insurance (insurance type, number, 
expiry date, institute), athletic (type of sport, federation name, club, team)

Health history Drug allergies, drugs currently used, past medical history, family history, history of surgery

General examinations Chief complaint, present illness, review of important body systems

Injury report Location, nature, severity, cause, activity at time of injury, diagnostic code, protective equipment, initial 
treatment, medical advices, referral state

Laboratory tests Test name, result, advice

Medications Drug name, type, prescription cause, start and stop dates of usage, duration of usage, side effects and 
drug-drug or drug-food interference

Surgeries Surgeon’s diagnosis, surgery type, description

Physiotherapy Physiotherapist’s diagnosis, procedures, modalities

Nutrition Age, BMI, history of eating disorders, dietary history, food allergies, type of nutritional disorder, diet 
chart, advices

Dentistry Type of lesion, location, procedure name

Immunization Vaccine’s name, injection time
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Figure 1. Part of Health History Module

Figure 2. Part of General Physical Examinations

Figure 3. Injury Report Module
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5. Discussion
Access to information through the internet has become 

very important in sports centers because athletes are 
often injured on the sport field and treated at the same 
place. Web based applications can give staff immediate 
access and review of medical information at any given 
location (17, 18). Many EHR systems are not appropriate 
for the athletes’ care providers because of the nature of 
the collaborative care received by athletes, which is very 
different from the care provided in hospitals and medical 
facilities (19). In a sports organization, there are coaches, 
assistant coaches, dietitians, physiotherapists, and team 
physicians that each play a role in the care process, but 
they require different tools and access levels. In addition, 
an athlete’s electronic health record focuses on both 
medical signs and symptoms as well as factors that influ-
ence the injury, such as; playing surface, weather condi-
tions, equipment used by athletes, previous history of 
similar injuries, and other players involved in the injury 
process, so that sports officials can use the data to analyze 
trends and adjust strategies in order to prevent injuries 
from occurring (20, 21).

The design of the electronic record has the benefit of al-
lowing access to information at any time or place in or-
der to obtain accurate data, to make informed and timely 
decisions, to integrate data in a central and safe database, 
to facilitate communication and promote the participa-
tion of a medical team in treatment, to create complete 
reports from each module, to improve athletes' health 
knowledge through observation and review of their 
health information, to effectively manage injuries and 
accelerate the athlete’s return to play, it is also capable of 
displaying information in Persian and English, maintain 
flexibility and interaction with financial, radiology, labo-
ratory information systems, and so on.

An electronic personal health record for professional 
Iranian athletes is a comprehensive, secure and role-
based instrument which ensures that only authorized 
individuals can gain access to confidential medical data 
according to their qualifications and rights. Secure role-
based access maintains the confidentiality of patient in-
formation and corresponds to standard medical privacy 
rules. The system can track the health of the athletes dur-
ing their sport’s career and merge all related data that 
will be used and shared by medical staff, managers and 
researchers, across sport organizations and league com-
petitions. This in turn provides the possibility of risk 
management, ensures the safety and competitive status 
of the athletes, allows customization of physical condi-
tioning plans, and supports the aims of athlete, as well 
as league and sports organizations. The comprehensive 
electronic system includes work flows that are dedicated 
to instances such as clinical injury treatment, injury oc-
currence analysis, acceptance of the athlete by the club, 
insurance management, and following instructions and 
the use of clinical instruments.

Professional Iranian athletes’ electronic personal health 

record is web-based and it provides access to informa-
tion at any time or place. It contains data elements that 
are introduced as the minimum data set of the Iranian 
athlete’s personal health record. The system has the po-
tential to record, store and retrieve a large volume of per-
sonal, sport and health information in a central database. 
In our country a platform should be provided to promote 
athletes’ medical knowledge and create necessary train-
ing for them to learn this information management tool 
as this would allow the athlete to import necessary infor-
mation into their record. This would lead to improved 
information quality and ultimately promote the health 
of the community’s athletes.
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