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Aims The Electronic Health Record is a collection of medical information about a person’s health
status. The development of electronic health records has occurred worldwide, and developing
countries, including Iran, have been no exception and have tried to take action in this regard.
Therefore, this study aimed to review the types of Electronic Health Records designed in Iran.
Information & Methods This systematic review was conducted without any time limitation
until 12 June 2022 by searching the keywords “Electronic Health Record”, and “Iran”, and their
synonyms in the Web of Science, PubMed, Scopus, SID, and Magiran databases, and Google
Scholar search engine. Published articles on the development or design of electronic health
records in Iran were reviewed.

Findings Among 28 papers, 11, 6, and 11 records were designed in Electronic Health Record,
Electronic Medical Record, and Personal Electronic Record formats, respectively. Approximately
46% of the studies only designed electronic records but never implemented them, and the rest
(54%) had completed the electronic record development. Among 15 implemented records, 7,
4, and 4 were in Personal Electronic Record, Electronic Health Record, and Electronic Medical
Records formats, respectively. In addition, implementation platforms for records were in the
form of web-based, mobile-based, and windows-based applications. Most of the minimum data
set in the designed records were demographic data, medical history, therapeutic procedures,
and laboratory tests.

Conclusion Designing various Electronic Health Record systems for different diseases and clinical
conditions can be an effective step toward developing a national Electronic Health Record.

Keywords Electronic Health Records; Electronic Medical Records; Personal Health Records; Iran
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Types of Electronic Health Records Designed ...

Introduction

Medical information contained in medical records is
very significant so that their appropriate
management can lead to the growth of medical
knowledge and the development of healthcare in a
country and allow managers of different levels to
provide accurate, comprehensive, and timely
information for decisions and policies and minimize
wrong decisions [1.2],

Patients' medical records can be stored in various
forms, e.g, paper, electronic, microfilm, or a
combination of several formats, depending on the
policies of the healthcare institution. Due to their
inherent limitations, paper records cannot properly
link healthcare providers and process data into
actionable information, and their timely access is
physically limited to one location, one user, and one
time. Furthermore, organizing data and determining
their temporal precedence is sometimes difficult and
time-consuming 1. On the other hand, information
technology evolution has led to the move to
computer information systems since the mid-1970s.
Information technology improves the quality of
healthcare and leads to the development of clinical
systems [+ 5. Moreover, Byrd noted that new health
information systems can improve the quality of
health information because of their better design,
the use of structured data elements, drop-down
menus, and instantaneous and point-of-care records
of patient information by service providers [®l,

The ultimate objective of these systems was to
digitize health records and access Electronic Health
Records (EHRs).

The EHR is an extensively  accessible,
understandable, and lifelong tool that collects
personal health information electronically and is
recorded, verified, and shared by healthcare
providers [791. The EHR includes critical medical
information for diagnosis and treatment in
healthcare on health status, physician visits,
hospitalization, laboratory results, radiological
findings, nursing documentation, and prescription
medicines. It also potentially reduces drug
interactions and side effects, as well as makes the
tasks easier and saves patients' time [1. Other
functions of these EHRs include the ability to
process, store, preserve, and transfer information by
computer and, if necessary, make the information
available to authorized people [1°l. The EHRs have
improved the quality of service delivery, reduced
errors, and allowed integrated access and display of
all patient data as the primary objective of the EHR
[11],

The use of EHRs is significantly widespread
nowadays. According to a study, only 12.2% of US
hospitals had this basic system in 2009, and this
percentage increased to 75.5% by 2015 [12. This
increase in the application could be due to the
impact of EHRs on improving patient care.
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According to Wigeman [13], five infrastructures are
required to design and implement EHR system,
including (i) Automatic Medical Records, (ii)
Computer Medical Records, (iii) Electronic Medical
Records (EMRs), (iv) Electronic Patient Records
(EPRs), and (v) Electronic Health Records (EHR). In
today's healthcare settings, healthcare organizations
are striving to achieve a legal Electronic Medical
Record system for their physicians and staff and
have provided some of the infrastructures in their
organizations. The EMRs are computer information
systems that collect, store, and display patient
information and typically replace paper-based
medical records [4. The EMR system was
implemented in November 2017 in a breast cancer
service in Western Sydney, Australia. Convenient
and timely access to all patient information,
ensuring the accuracy of record information, and
reducing bias due to the timely entry of information
into the records are among the advantages of
implementing an EMR system in this center.
Moreover, EMR was especially appreciated by the
center's staff due to its easy documentation, time
savings, complete record accuracy, clinical
consultations, and highlighting of cases that should
be recorded [151.
Another type of EHRs that has attracted much
attention is the Personal Health Record (PHR),
which is a self-managed tool [1¢l. Promoting patient
engagement in health care delivery and people's
interest in accessing their EHRs make PHRs
interesting. This type of record system through self-
care has a significant role in improving the health
and awareness of individuals and controlling
symptoms [17]. The experience of the UK National
Health Service in implementing a PHR system called
"Health space" for diabetes management showed
that this system has excellent potential to improve
safety and care efficiency, and patients can check the
accuracy of their summary care record and access
detailed information about their health [18].
Such projects on the development of EHR and other
types of electronic record systems have been
implemented in many countries. Several studies
have also been conducted in Iran, and record
systems have been designed for different groups of
patients. Some of these record systems have been
designed to the level of determining the data
elements of system, and some have reached the
stage of creation and implementation. According to
the literature, there is no comprehensive research
on the types of EHR systems designed in Iran. This
study aimed to review the types of these systems in
Iran systematically.

Information and Methods

This study was done in 2022. We followed PRISMA
guidelines to review the types of EHRs designed in
Iran.

Fall 2022, Volume 10, Issue 4
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Eligibility criteria

Original articles about the design or development of
a type of EHR system in Iran were included in the
study. All brief reports, letters to the editor,
conference abstracts, observational studies, review
articles, and articles with no available full text were
excluded from the study process.

Information sources and search strategy

Web of Science, PubMed, and Scopus databases and
Google Scholar search engine were used for
retrieving English papers, as well as SID and
Magiran databases were applied for retrieving
Persian papers in this regard. Searching in databases
was done on 12th June 2022 with no time limitation.
The search strategy consisted of two concepts
namely “Electronic health record” and “Iran" (Table
1), which were designed by two authors (Z.]. & F.A.).
Moreover, the results were limited to English-
language and Persian-language journal papers.
Study selection

The acquired articles based on the search strategy
were inserted into the EndNote reference
management software. At first, duplicate records
were identified and removed through the software.
Then the title and abstract of all studies were
reviewed in terms of the eligibility criteria and if
needed the full-texts were screened in detail.

The selection process was performed independently
by two researchers, and if there was any
contradiction discrepancy, it was referred to the
third researcher.

Data extraction

Following the study selection according to the study
inclusion and exclusion criteria, data were collected
using a data extraction form based on the study
objectives, which included the first author's name
and study date, study location, study design, the aim
of the study, type of electronic record, target disease
or condition, Minimum Data Set (MDS), record user,
and record implementation platform.

Javanmard et al.

Table 1. Resource search strategy in scientific databases

Time .
limitation Till 12 June 2022

{‘i?tllligt:fi%i English and Persian
Web of science, PubMed, Scopus, Google scholar,
SID, Magiran

CCCCCCCCC"Electronic medical record") OR ("Patient
health record")) OR ("Patient medical record")) OR
("Digital health record")) OR ("Digital medical
record")) OR ("Electronic record")) OR ("Electronic
personal health record")) OR ("Electronic health
record")) OR ("Personal health record")) OR
("Health record")) AND (IRAN)

TITLE-ABS-KEY ("Electronic medical record") OR
TITLE-ABS-KEY ("Patient health record") OR
TITLE-ABS-KEY ("Patient medical record") OR
TITLE-ABS-KEY ("Digital health record") OR TITLE-
ABS-KEY ("Digital medical record") OR TITLE-ABS-
KEY ("Electronic record") OR TITLE-ABS-KEY
("Electronic personal health record™) OR TITLE-
ABS-KEY ("Electronic health record") OR TITLE-
ABS-KEY ("Personal health record") OR TITLE-ABS-
KEY ("Health record") AND TITLE-ABS-KEY
("IRAN™)

TOPIC: ("Electronic medical record") OR TOPIC:
("Patient health record") OR TOPIC: ("Patient
medical record") OR TOPIC: ("Digital health
record") OR TOPIC: ("Digital medical record") OR
TOPIC: ("Electronic record") OR TOPIC: ("Electronic
personal health record") OR TOPIC: ("Electronic
health record") OR TOPIC: ("Personal health
record") OR TOPIC: ("Health record") AND TOPIC:
("IRAN")

Indexes=SCI-EXPANDED, SSCI Timespan=All years

Databases

PubMed

Scopus

Web of
Science

Findings

A total of 715 papers were retrieved through the
initial review of five databases and the Google
Scholar search engine. After removing duplicate and
irrelevant papers based on the evaluation of the
title, abstract, and full text, finally, 28 papers were
selected that were published to introduce or review
the EHR system designed in Iran. A summary of the
search and selection process is shown in the PRISMA
diagram (Figure 1).

[ dentification of studies via and search engi J
)
Records identified from:

5 Web of Science (n=24) Records removed before

k-] PubMed (n=109) screening:

g o :

(= Scopus (n=354) »| Duplicate records removed (n=102)

i SID (n=39)

ﬁ Magiran (n=130)

Google Scholar (n=60)
-7
l
Records screened o Records excluded

- (n=614) (n=580)

=

]

o

@

3 v Records excluded:

N Full-text papers excluded, due to
Full-text papers for »| some reasons (n=4)
eligibility (n=34) Review study (n=1)

o Serial type (n=1)
)

b Studies included in the quantitative

E synthesis

£ (n=28)
-7

Figure 1. PRISMA flow diagram
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Characteristics of the studies

The results of 28 studies revealed that most projects on
designing electronic records had been published in
descriptive, descriptive-analytical, descriptive cross-
sectional, and applied developmental in Iran.
Approximately 46% of the studies (13 out of 28) only
designed electronic record systems but did not
implement them. However, some studies had
implemented the designed record system after
publishing their previous paper on determining the
record MDS in their subsequent study. As observed in
the studies conducted by Moeil Tabaghdehi et al. [5 19,
researchers published data on determining MDS of
personal EHRs for patients with thalassemia major in
an article in 2018. Then in the subsequent study, they
developed this record system and presented the steps
of its development and implementation. Similarly, in
Tanhapour and Safaei's projects for designing and
modeling a social health media as a PHR system, two
original papers [2% 21l were published, which provided
information on determining the MDS and the steps of
developing and implementing electronic personal
health records, respectively.

Types of electronic records

Out of 15 record systems, 4, 4, and 7 were
implemented in EHR, EMR, and PHR formats,
respectively. The EHR systems were implemented for
infertility, uveitis, asthma, hydatidiform mole, diabetes,
glaucoma, as well as school students' health
information, chemical victims' health information, and
national health record. In addition, EMRs were
performed for mental illness, infertility, diabetes,
diabetic foot wulcers data, and neonatal health
information. PHRs were designed for major
thalassemia, gestational diabetes, chronic kidney
disease, chronic heart failure, type 2 diabetes mellitus,
inflammatory bowel disease, athlete health status,
student health information, and a general personal
health record.

Implementation platforms

Out of 15 records, a total of 11 records (major

738
thalassemia, hydatidiform mole, infertility, chronic
kidney disease, type 2 diabetes, glaucoma, chronic
heart failure, inflammatory bowel disease, athlete
health status, neonatal health, and general personal
health records) were developed as "web-based", two
records (gestational diabetes and oral health
records) were designed as "mobile application”, and
two records (elementary students' health records
and diabetes) were performed as "windows-based
application". It is noteworthy that the personal
health record system designed in the study of
Tanhapour and Safaei [201 was based on Web 2.0 and
was developed in the social media.

Users of electronic records

The users of PHRs related to major thalassemia,
gestational diabetes, type 2 diabetes, and chronic
kidney disease were the "patients" with those
diseases, and the users of PHRs related to
students were from the "student" community.
"Health care providers" were the users of
records of uveitis disease, mental disorders,
hydatidiform mole, infertility, diabetes, asthma,
diabetic foot ulcer, chronic kidney disease,
glaucoma, electronic records of infants,
elementary students, chemical victims, and
electronic national health records. In addition,
users of diabetes, chronic heart failure,
inflammatory bowel disease, athletes' health
status, and oral health were "patients and health
care providers"; while users of public personal
health records were "patients, health care
providers, and health care organizations".
Minimum data sets

Most of the data items that were considered in
MDS of designed records were related to
demographic data (85.71%), medical history
(60.71%), therapeutic procedures (32.14%),
diagnostic procedures (32.14%), and laboratory
tests (32.14%), in respective order.

More detailed information on the types of EHRs
designed in Iran is provided in Table 2.

Table 2. Characteristics of the included studies

Type of the Target

Author, . - : . Implementation
Aim of the stud electronic  disease Minimum Data Set (MDS User
Sty e Y record conditi({n S ) s
1. Problem list
2. Surgical procedures
3.Diagnosis/comorbid conditions
4. Medications list
. . 5. Risk factors & allergies
'go identify the core 6. Demographics datag
ata sets and 7 Health mai
required - Health maintenance
Salehi 221 functionalities for Patients with g R(ljsease c(ljllaractt.erlstlc
2%; 11 > designing a PHRs for PHR chronic kidney 10 P}‘iagif: ‘;l g(z(;nli‘fastion Patients Not implemented
chronic kidney disease a4

disease (CKD)
management and
assess their validity

11. Wellness management
12. Care plan

13. Health summary

14. Family record& history

15. Genetic data

16. Health patterns

17. Test and examination
18. Functional status

Health Education and Health Promotion
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To determine the
Ghazi Minimum Dat_a Set
Sacedi s, (MDS) essential for gy
2021 iabetic foot patients

electronic medical
records

To design an e-PHR
. system and assess its
llj?r[zzg n2d (l)g(i usability for patients PHR
¢ with chronic heart
failure

To determine the
minimum data set for
user profile or user's
electronic health
record in chemical
warfare victims'
recommender system

Aalipour

251, 2020 i s

To determine the

data elements

required for EMRs in EMR
the field of mental
disorders

Hashemi
[26], 2019

To evaluate the
current demographic
and clinical minimum
data sets (MDSs) of
Iranian National
Electronic Health
Record (known as
SEPAS) and to
identify most
necessary data
elements

Abbasi [27],

2019 Bl ke

Diabetic foot
patients

Patients with
chronic heart
failure

Chemical
warfare victims
and war
survivors

Patients with
mental
disorders

Public

Demographic information
section:
1. Admission information
2.Finance information
3.Reporting information
4. System capability
Healthcare
Clinical information section: providers
1. History
2. Wound information
3. Lower limb information
4. Wound management
5. Para-clinical results
6. Follow-up
1. Identity Information
2. Vital signs
3. Diet and liquids
4. Health records
5. Symptoms
6. Medications
7. Vaccination
8. Tests
9. Social records
10. Physical
Activities
11. Sexual activities
12. Travel
13. Reminders
14. Trainings

Healthcare
providers,
and Patients

47 nonclinical data elements, Healthcare
And 181 clinical data elements providers
1. Demographic data of patients
2.Administrative data of physicians

z I_/?ic;ir(l);r}l,lstratlve data of patients, Heal@hcare
5.Clinical data providers
6. Treatment

7.Financial data

Current demographic and

clinical:

- Patient's name,

- Surname,

- Father's name,

- Nationality,

- Cell number,

- Job,

- Residential address,

- Residence place,

- Passport number (for non-Iranian

patients),

- Diagnosis date,

- Death time,

- Death place

Recommended data elements:

- Demographic data (Patient unit

number, Age, Province, City, The

deceased person’s full address)

- Delivery and childbirth (Type of

delivery, Number of newborns,

Birth order, Newborn weight, Healthcare
Newborn Health status, Congenital providers

anomalies, Newborn unit number)
- Patient examinations (Main
complaints, Primary diagnosis,
Diagnosis during treatment,
Physician orders, Underlying
disease, Family history)

- Vital signs (Systolic blood,
Diastolic blood)

- Operations (Operation name, Type
of operation (outpatient, inpatient),
Date of operation)

- Anesthesia (Type of anesthesia)

- Allergies (Type of allergy,
Allergens)

- Specific patient conditions
(Pregnancy or breastfeeding,
Prosthesis in patient body)

- Medications (Medication name,
Patient medication history)

- Blood type (Blood group, Rh)

Javanmard et al.

Not implemented

Web-based

Not implemented

Not implemented

Not implemented
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. 1. Demographic information
Eg a(llte}:, fl!(égf(}gcftorl?nlc 2. Clinical information
. . . . 3. Complementary drugs
Safdari [28], IPEEEES with Pauents with 4. Diagnostic procedures Healthcare
2019 nggaet‘lgi{lo;tri%?gfle Bl lrlgf(;ilgtldlform 5. Therapeutic procedures providers Gielrlozed
completeness of 6. Therapeutic drugs and
3 chemotherapy
medical records 7. Follow-up
Managerial data elements:
1. Demographic data
- 2. Discharge data
e 3. Insurance data
Sadoughi gllgrl;?r?t?odfegsthma EHR Patients with 4. financial data Healthcare Not implemented
[291, 2018 o e e asthma Clinical data elements: providers p
health record in Iran L Rl.Ck factprs
2. Diagnosis
3. Treatment
4. Asthma education to patient
1. Demographic information
2. Patients’ clinical records
3. Comorbidities
4. Patient's main complaint
To determine the 5. Patient's non-ocular clinical
. essential MDS for - ... manifestations
ggalzlg‘ig uveitis patients’ EHR usgittliesn(;iss‘év;s:}; 6. Patient's eye examination H:(?‘l’%g?ge Not implemented
¢ electronic health 7. Type of uveitis p
records 8. Treatment guidelines
9. Non-pharmacological care
10. Information of ophthalmic
pictures
11. laboratory information
To describe the 1. Basic information Healthcare
Tanhapour needed requirements 2. Health information providers,
: for developing the . 3. Administrative, financial and patients, -
ézicoslagael 21, proposed hybrid PHR P Public support information and Not implemented
model in a social 4. Social network services healthcare
network organizations
1. Demographic information
2. Health History
3. General physical examinations
To determine the 4. Biochemical data
Moeil data set for personal Patients with 5. Hematological data
Tabaghdehi health record of PHR major 6. Immunological data Patients Not implemented
51,2018 patients with major thalassemia 7. Pharmaceutical data
thalassemia 8. Blood transfusion data
9. Physical tests data
10. Vaccination
11. Dental care
To determining the
Ghazi Required Minimum g ] 1. Patient's records
Saeidi 311 Da?a Set and Data EHR Patients with 2. Demographic data Heathcare Web-based
glaucoma - providers
2018 Elements for ! 3. Clinical data d
Glaucoma Patients.
To design and . .
mplementton o L Demograplic nformation
Rezaee [32] web-based personal Patients with 3 Follgo e Healthcare
2018 > health PHR inflammatory %, Histo P providers, = Web-based
record for patients bowel disease .’ Ty . and patients
o T 5. Public information
bowel disease y 6. Specific disease information
1. Demographic information
To explain the project 2. Follow-up
o of designing a system 3. Socioeconomic status of family Healthcare
[33]g2018 for Electronic Oral EHR Oral health 4. Oral health-related behavior providers Mobile application
’ Health Record 5. Dental health and patients
(EOHR) 6. Gingival status
7. Quality of life
1. Demographic information
2. Medical History
3. Body examinations
4. Biochemistry data
To develop personal :
. . 5. Hematological data
'I\I{l:‘tg}ghdehi i?:f)?gg ;f)rh calth PHR Clmeante it G el shie Patients Web-based
(19,2018  thalassemia major thalassemia 7. Pharmaceutical data
¢ 8
9

patients.

. Blood injection data
. Physical test data
10. Vaccination

11. Dentistry

Health Education and Health Promotion

Fall 2022, Volume 10, Issue 4



741 Javanmard et al.
Para-clinical information:
1. Couples test results data
2. Couples medical imaging results
Clinical information:
1. Females’ current diseases history
2. Females’ reproductive system
To design history
information 3. Pregnancy history Mealiee
Farzandipo requirements of EHR Infertile 4. Females’ sexual and infertility roviders Not implemented
ur 134, 2017 electronic health patients history p divatient p
records of infertility 5. Male problems and diseases and patients
centers 6. Males’ case history
7. Previous medical and surgical
history of couples
8. History of couples’ diseases
9. Couples’ consultation
10. Couples’ treatments
11. Couples’ infertility diagnose
1. Personal information
To design an % E{evieyving of body systems
electronic record « mxamination
. . 4. Disease history Healthcare
Ghazisaeed based on the Infertile : g -
11,2017  traditional medicine FHR g lg/ggg;lcc?slt}ilclsgl(‘)gedures (For male grrl(()iv;;(;:i?nts Webrbased
approach for infertile and female)
patients 7. Checking of seminal fluid
8. Therapeutic procedures
To design the - .
clementary Children and % SD:cnila(ﬁ;?g?rlrfaltrilg?lrmatwn Healthcare
: 36 ’ . 1 -l
g%f{j.?n e, }s]ceg?é)hl students EHR elementary 3. Screening examinations providers ;le(iico;/vﬁirll)ased
T EIC school students 4. Physical activity and patients PP
T 5. Physical examinations
To design and
implement an
information provision 1. Demographic information
Kamel system based on the 2. Symptoms Healthcare
Ghalibaf rr!edice_ll recqrds of EMR Diabetic 3. Med@cal _history providers Winglows-based
37 2017 diabetic patients and patient 4. Medication vt S application
¢ to investigate the 5. Lab tests p
attitudes of users 6. Measurements
toward using this
product
To design the 1. B tommeiien Healthcare
Tanhapour archltec?ﬁre ?él 2. Health information pr(t)_v 1dte 1 Web-based
& Safaei [20], ?:gg?gi steeam in the PHR Public 3. Administrative, financial and gﬁ(ﬂlen S (Health Social
2017 health S(})]cial Tk support information ) T — Network-HSN)
platform 4. Social network services organizations
To design an 1.Demographic inf ;
. . . graphic information
ii%?g?g{gﬁg}g?l 2. Hospitalized information
. pRLE 3. Risk factors information
Rezaei 138], }nfants hg s,lplt?hzgd EMR Infant 4. Disease assessment and Healthcare Web-based
2016 g;rneegg?t :t 1tr}11een51ve fiants procedures information providers €b-base
Hospitals of Tabriz 5. Disease information
University of Medical 6. D@agnostic'informat.ion
S - 7. Discharge information
To design an Pati .
Safdari (39, electronic medical slmeits Tt g : Healthcare
2016 s g o EMR fj}ilsrg;slg kidney No information providers Web-based
kidney disease
To examine the
impact of a web-
based diabetic
.. personal health . .
1%(2)11% o, record (DPHR) on the PHR TZ Sgriglabetlc No information Patients Web-based
self-care status of P
diabetic patients as
compared with the
control group
1. Demographic information
2. Medical history
3. Date of delivery and gestational
To develop a personal Women with 8¢
Langarizad health record - 4. Lab results and ultrasound . . s
eh [#1], 2016 application for P %ciejgaettlgsnal 5. Recording of measurements Pl Mobile application

gestational diabetes

6. Reminder of medicine

7. Recording of medical information
8. High-risk symptoms

9. Guides
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To determine the
optimal data set of

1. Demographic information
2. Admission information

; Students of . p .
Samadpour electronic PHR ) 3. Physiological information .
1422015  system for Iranian I Luedieal 4. Summary of clinical information Sl e oy e e
students of medical sclences 5. Vital signs
sciences 6. Health record
1. Demographic information
To investigate the 2. Tonometry
various information 3. Public information of diabetic
needs of Electronic " A patients
B?g?lgg‘{ie Health Records of ~ EHR Dletl.bEtéc 4. History of treatment Heal%]care Not implemented
I dialytic patients patients 5. Treatment of diabetic patients providers
from endocrinologist 6. Laboratory tests
perspective 7. Patient's referral to specialized
clinics
Athletes,
team
physicians,
physiotherap
ists, athletic
trainers,
sport
1. Demographic information support
2. Health history personnel
3. General examinations (psychologist
To develop an 4. Injury report , massage
Abdolkhani electronic personal 5. Laboratory tests therapist,
4] 2014 health record for PHR Athletes 6. Medications dietitian, Web-based
¢ professional Iranian 7. Surgeries orthopedic
athletes 8. Physiotherapy surgeon,
9. Nutrition cardiologist,
10. Dentistry etc.) and an
11. Immunization expert in
information
management
who plays
the role of
system
administrato
r
L e 1 Demoggaphic nformation
G needs of Electronic q q - Lupic mfor_matlon q
Ahmadi [45], Health R ds of EHR Diabetic 3. Diagnostic information Healthcare Not impl ted
2012 diG:Ii ytic e;t?gngsofrom patients 4. Treatment information providers ot impiemente
nephrolggists' 5. Patient's history
viewnoints 6. Patient's status
p 7. Other related information
al. 1191 and Langarizadeh et al. [*1], the record is of the
Discussion type "PHR".

This study aimed to investigate electronic record
systems designed in Iran, and the papers related to
designed electronic record systems were reviewed
systematically. Some of the designed record systems
have only reached the stage of determining the
information elements of the record systems and
design of the overall structure of the record systems,
while others have reached the stage of their
implementation. According to the literature results,
the designed electronic records were in multiple
levels of PHR, EMR, and EHR. In Afrizal et al.'s study
[46] on the barriers to preparing EHRs in primary
healthcare, these three types of records were
referred to as electronic records used in primary
care. Each of these record systems has its structure
and application, so it is justifiable that in several
studies, a specific type is developed for any purpose
of electronic record design. In studies whose main
purpose is to design a record that the patients can
record and manage their health information, such as
the investigations conducted by Moeil Tabaghdehi et

Health Education and Health Promotion

According to the literature, approximately 39% of
studies (11 out of 28) only designed electronic
record systems and did not implement them, which
can be due to the lack of required infrastructure to
implement these projects in Iran. Jahanbakhsh et al.
[47] investigated the challenges of implementing EHR
in Iran. They addressed infrastructure challenges
(e.g., implementation costs, non-acceptance of EHR
by many users, and lack of expertise for system
maintenance) and structural challenges (e.g., the
lack of an appropriate format for data entry, the
shortage of data retrieval and editing services, and
not enough attention to data integrity from birth to
death), all of which can be true for designed records
in studies.

It is noteworthy that among references in the
present study, 7 out of 15 implemented records are
in PHR format, and their users are patients and
community members, which shows that the PHR
system is more straightforward to implement than
other types of electronic record systems. Moreover,
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it has a higher level of acceptance among its specific
users. According to a study conducted by Mansour
(48] in 2018 to evaluate patients' perspectives on the
application of the PHR system in Egypt, PHR users
showed a great desire to apply it and reported its
usefulness and usability as the most important
factors influencing their willingness to use this type
of health record system. On the other hand, the
growth of the importance of patient engagement in
their care process is another reason for the
widespread attention to the development of
personal electronic records [49].

Another important issue related to the designed and
implemented records in this study is the record
implementation platform. Among 15 implemented
records, 11, 2, and 2 were Web-based, in the form of
mobile applications and Windows-based
applications, respectively, which can be a big
challenge when integrating electronic records. Heart
et al. I5% also mentioned this in their study and
considered the implementation of electronic records
on different platforms as an important technological
challenge in the integration and interoperability
between records. According to the researchers, the
content of the records may differ for data models,
schemas, contracts, and the detail levels used to
display similar data, which can make it challenging
to integrate the types of records [5%l. Therefore, these
challenges must be considered by managers and
developers to develop a comprehensive and
integrated EHR.

The study of the Minimum Data Set (MDS) of
designed electronic records is the next important
issue addressed in this research. According to
Sadoughi et al. [51], determinng the MDS is one of the
most important steps in developing electronic health
systems. The EHRs are no exception to this issue,
and the determination of the MDS for the record
systems in the types of EHRs of the studies was
considered one of the important design steps. The
study of these elements indicated that most of the
data items considered in the types of designed
records were related to demographic data, medical
history,  therapeutic = procedures, diagnostic
procedures, and laboratory tests. This result is
consistent with the results of important information
elements confirmed in the studies of Mahmoudvand
et al. 1521, Weintraub et al. [53], and Abbasi et al. [541,
The generality of these elements and their high
importance are the reasons for the presence of these
elements in any type of medical record. However,
specific information elements of health status are
also considered in every electronic record,
depending on the type of disease or situation in
which the electronic record was designed or
developed.

Inaccessibility to the full text of some papers was
one of the limitations of this study. In addition, in
line with the study objective, only electronic records
designed in Iran were reviewed; therefore, it is
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recommended that studies be conducted on the
records designed and developed in other countries
to achieve more accurate results on the electronic
health records.

Conclusion

Designing EHRs for various diseases and clinical
conditions can be an effective step towards
developing a national EHR. For this purpose,
determining  the  stakeholders' information
requirements is of great importance. The results of
this study can be considered as a comprehensive
basis for developing a national EHR in Iran. A basis
can be provided to develop a complete record taking
into account the most important health factors
related to the health of people in the community by
considering the fundamental information elements
of the types of records designed (e.g., demographic
data, medical history, therapeutic procedures,
diagnostic procedures, and laboratory tests), and the
specific  information elements of records.
Furthermore, the results of this study can assist
system administrators and developers in selecting
an appropriate and integrated platform for
developing national EHRs. Researchers can also use
the results of the present study as a guideline and
roadmap to compare data elements and features of
EHRs designed or developed in Iran and think of
solutions to solve the weaknesses of record systems
with information deficiencies.
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