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Introduction 
 
Diabetes disease is one of the 4 main types of 
non-communicable diseases (NCDs) (1) and its 
management is of important concern to the 
world at large (2-4).  According to the definition 
of International Diabetes Federation (IDF) (5): 
“Type 2 diabetes is a chronic disease that charac-
terized by relative insulin deficiency and insulin 
resistance, either or both of present at the when 
disease is diagnosed.” 
The major consequences of inattention or inade-
quate attention to treatment of diabetes include 

nephropathy, cardiovascular disease, retinopathy, 
neuropathy, etc. (6). Blood glucose monitoring, 
regular visits, physical activities, blood pressure 
monitoring, blood lipids control and periodical 
examinations can help lessen these complications 
(7, 8), and these are the foundation of self-care 
related to diabetes management (9). 
The past decades have been witness to a steady 
increase in the number of diabetic patients. The 
increase in the prevalence of this medical condi-
tion can be observed across the world, but it has 
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been more rapid in the undeveloped and devel-
oping countries (10). Iran is one of the 20 coun-
tries of the Middle East and North Africa (ME-
NA) region classified by the IDF (11). World-
wide, 387 million people have diabetes, while 
more than 37 million people in the MENA re-
gion have diabetes, with an estimated increase of 
68 million by 2035. In Iran, there were over 4.5 
million cases of diabetes in 2014 (11). In addition, 
in 2014, the prevalence of diabetes worldwide 
and in Iran was estimated to be 9% (12) and 
8.6% (11), respectively. Therefore, diabetes melli-
tus management is one of the greatest health sys-
tem challenges facing Iran. 
In order to manage the increasing number of di-
abetes disease in the future (13, 14) and reduce 
the workload of healthcare settings, there is the 
need to redefine the role of diabetes management 
organizations (15). Patients having more know-
ledge about the disease and its process are more 
proficient during communication, thus acting as 
helpful assets in the long-term care (16). There-
fore, a Web-based Personal Health Record 
(PHR) will serve as a useful tool in providing pa-
tients with easy access to their health information 
(17-19).  
In the last decade, PHRs has been widely used to 
provide diabetic patients with proper set of in-
formation needed for their care, and accessibility 
to their health information (17, 18, 20). Various 
definitions for PHR have been presented by nu-
merous organizations (21, 22). The Healthcare 
Information and Management Systems Society 
(HIMSS) defines PHR (21): “as a universally ac-
cessible, layperson comprehensible, lifelong tool 
for managing relevant health information, pro-
moting health maintenance and assisting with 
chronic disease management via an interactive, 
common data set of electronic health information 
and e-health tools”. 
In addition, a broad range of literature has em-
phasized active participation of patients in their 
care processes. The Institute of Medicine (IOM) 
highlighted patient active participation in optimal 
care (23). It considers patients as one of the main 
pillars of care concept, along with health care 
professionals, direct-care workers, informal care-

givers (usually family and friends), and emphasiz-
es a share of the essential data, knowledge, and 
tools to ensure high-quality care. Likewise, pa-
tients’ participation in disease management is 
found to be tightly associated with their empo-
werment and potential cost-saving (24). 
The benefits of PHR in supporting self-care can-
not be overemphasized, especially in facilitating 
communications among health care settings and 
supporting information access (25). In Iran, to 
best of our knowledge, no research has been 
conducted in order to identify data items for Di-
abetic Personal Health Record (DPHR). This 
study, with the aim of systematically developing 
the DPHR was done to supply ultimately the 
country with a national model through Delphi 
method. 
 

Methods 
 
Study identification 
A systematic review of the literature was con-
ducted using the following electronic databases: 
PubMed, Web of science, Scopus, ScienceDirect, 
and ACM (Association for Computing Machi-
nery) digital library. The year of the study in-
cluded the obtained articles was 2013. 
A 3-step approach was used for this study: A) In 
the first step, the above-mentioned databases 
were searched to identify papers related to 
DPHR; B) the reference lists of included papers 
were hand-searched to identify additional rele-
vant studies; and C) in the last step, we boosted 
our search strategy by searching gray literatures 
including reports, standards, manuals, and guide-
lines related to DPHR through general search 
engines such as Google to collect extra potential 
relevant evidences. In order to maximize the 
power of aggregation, the search was limited to 
type 2 diabetes. No date or study design limita-
tion was imposed; however, studies not written in 
English were excluded.  
Initial search strategy terms included variations of 
PHR concept (PHR, Personal EMR, Personal 
EHR, Portable EMR, Portable EHR, Personal 
CPR, Portable CPR, Portable Health Record*, 
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Portable medical Record*, Personal Health 
Card*, Personal Medical Card*, Portable Health 
Card*, Portable Medical Card*, Personal Health 
Record*, Personal Medical Record*, Personal 
Electronic Health Record*, Personal Electronic 
Medical Record*, Portable Electronic Health 
Record*, Portable Electronic Medical Record*, 
Personal Computerized Patient Record*, Porta-
ble Computerized Patient Record*) and self-care 
concept (Self-Care, Self-Management, Self-

Management, Self-Administration, Self-
Administration, Patient Participation, Consumer 
Participation, Self-Monitoring, Self-Monitoring).  
Using free text and MeSH term returned too 
many results. Therefore, the search was narrowed 
down through database options as outlined in 
Table 1. In all databases, the conjunction 
“AND”, disjunction “OR” and truncation opera-
tor “*” were utilized. Electronic databases queries 
are available upon request. 

 
Table 1: Detailed search strategy related to electronic databases 

 

Database Timespan Search fields Reference 
Type 

Language Returns Access date 

PubMed All yr Title/ abstract All references English 543 Week 2 
December 2013 

Web of science All yr Topic All references English 448 Week 2 
December 2013 

ScienceDirect  All yr All fields All references English 550 Week 2 
December 2013 

Scopus All yr All fields All references English 184 Week 2 
December 2013 

ACM Digital Library All yr 
 

Anywhere 
except 
full text 

Peer reviewed 
and full text 

English 286 Week 2 
December 2013 

 
Search strategy development and study 
screening 
After developing the methods of study identifica-
tion, source selection, and search combinations, 
one reviewer (A.A.), performed the search for the 
literature. Then, all the search strategy returns 
were exported into the reference management 
software, EndNote X7 (Thomson Reuters, New 
York, NY, USA). The studies returned because 
of this search were screened and compared with 
the inclusion and exclusion criteria by two inde-
pendent reviewers (A.A. and B.H.). Any disa-
greements were reconciled with the third review-
er (M.T.). He was also responsible for the super-
vision of the project. 
 
Eligibility criteria 
Each study was assessed independently by two 
reviewers for eligibility criteria. The studies in-
cluded in this review met the following criteria:  

1- The type of record: paper or electronic chart, 
sheet, notes, diary 

2- Target person or user: known diabetic pa-
tient (of a clinic or hospital) and a diabet-
ic consumer in general;  

3- Type of diabetes: only type 2 diabetes 
Exclusion criteria for DPHR were: 

1- Type of record: should be not hospital 
based on medical record 

2- Type of literature: not to be letter to editors, 
comments, position papers, unstructured 
papers, proceeding papers, thesis and dis-
sertation  

After checking for eligibility, the full text of quali-
fied studies was obtained. The finally selected 
papers were read, tagged, and hand-noted by one 
reviewer (A.A.) and then verified by the second 
reviewer (M.T.). A brief flow diagram of the 
strategy is depicted in Fig. 1. 
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Fig. 1: Flow diagram of included and excluded studies 

 
Data extraction 
Studies deemed eligible for review underwent 
data extraction by one reviewer. For each, essen-
tial data items related to DPHR were extracted 
into a form, including a set of properties: data 
element, data class, reference type, and citation 
resource. Some additional properties such as tar-
get value, and suggested measurement interval 
were also recorded when available and applicable. 
 
Quality appraisal 
Many approaches exist to appraise the overall 
quality of studies in systematic review. Owing to 
the diversity of studies including articles, guide-
lines, reports, and standards, we found no one-
for-all appraisal tool to use. Therefore, quality of 
studies was assessed using a mixed approach 

scoring system as follows: A) American Diabetes 
Association (ADA) Evidence Grading System 
For Clinical Practice Recommendations (26); B) 
Johns Hopkins Nursing Evidence-based Practice, 
Evidence Rating Scale (27). Quality scores were 
assigned by one reviewer (A.A.) and verified by 
second reviewer (M.T.). In this approach, non-
article studies such as reports, standards, and 
guidelines were considered as formal or expert 
consensus. The maximum score obtained for a 
DPHR-related data element was 51 points. The 
summary of our quality assessment approach is 
outlined in Table 2. 
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Table 2: Evidence quality scoring system 
 

Score Evidence Type 

4 RCT, Meta-Analysis, Systematic Review 
3 Case-Control, Cohort Study, Quasi-

Experimental 
2 Non-Analytic or Observational Studies (Case 

Report, Case Series) 
1 Formal/ Expert Consensus 

 

Validation method 
Researchers used a 2-step validation method 
through Modified Delphi technique in two 
rounds as follows: A) in the first round, the final 
data elements were assessed by nine local clinical 
experts (general characteristics of the samples are 
outlined in Table 3). Data elements to be in-
cluded were decided based on the agreement qu-

otient. In this way, data elements of more than 
75% agreement quotient were picked from the 
primary round and were not passed to the 
second. The elements of 50% to 75% agreement 
were reassessed in the second round. The ele-
ments of below 50% were eliminated. In the first 
round, all data elements of DPHR obtain more 
than 75% agreement quotient, and therefore it 
limited one-step.  
B) In the second round, clinical experts were re-
quested to score each data element based on a 5-
point Likert scale (1=least important; 5=highly 
important). Then, the median score for each data 
element was calculated. It was decided to pick 
only the data elements of more than 4 points 
median, to be included in the final DPHR design. 

 

Table 3: General characteristics of the clinical experts attended in the Delphi technique (n=9) 
 

Specialty Gender Age group (year) Academic degree Work experience 
(year) 

Endocrinology (n=8) Male (n=2) 30-40 (n=4) Full professor (n=1) <10 (n=4) 
Internal medicine (n=1) Female (n=7) 40-50 (n=3) Associate professor (n=2) 10-20 (n=3) 

  50-60 (n=1) Assistant professor (n=6) 20-30 (n=1) 

  >60 (n=1)  >30 (n=1) 
 

Results 
 

Initially, 2011 papers were returned from online 
databases and 186 studies from gray literature 
search. After removing duplicates, study screen-
ing, and applying inclusion and exclusion criteria, 
129 studies were eligible for further full-text re-
view. Reviewing the full-text studies for final 
content match, only 34 were selected for the final 
review. Further details pertaining to included stu-
dies are shown in Fig. 1. 
General characteristics of the clinical experts who 
performed the Delphi technique are detailed in 
Table 3. As outlined in the table, clinical experts 
age ranged from 35 to 67 yr, most of them (n=7, 
78%) were male. Moreover, all but one (internist) 
were endocrinologists with a wide range of work 
experience from 3 to 37 yr. The degree was assis-
tant professor or higher. 

Considering the content of the included studies, 
seven main classes of DPHR were determined. 
Details relating to these classes, number of their 
data items and agreement quotient of Delphi 
technique is outlined in Table 4. 
Corresponding data items of each class with their 
scores calculated based on the sum of evidences’ 
quotients, after applying the Delphi technique, 
are detailed in Table 5. It is worthwhile to men-
tion that these classes were arranged by relev-
ance. Overall quality scores of each data item 
ranged from 1 to 51 points. The highest score 
belongs to home monitoring data class by a mean 
of 19.83, and the lowest was general data class by 
a mean of 3.89. The median scores given by the 
clinical experts are also included in Table 5. As 
earlier mentioned, data items of median score of 
four or higher were selected for the final DPHR 
model. 
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Table 4: Data classes for a DPHR 
 

Data classes Data elements  numbers Agreement quotient (%) Selected  numbers 

  <50 50-75 >75  

General data 11 1 0 10 10 

Home monitoring data 6 0 0 6 6 

Laboratory data 10 0 0 10 10 
Examination data 5 0 0 5 5 
Vaccination data 3 0 0 3 3 
Patient education data 3 0 0 3 3 
Drug data 10 0 0 10 10 
Total 48 1 0 47 47 

 

Table 5: Scores of data elements of DPHR calculated based on sum of references quotients and the median of scores of data 
elements of DPHR assigned by clinical experts 

 
Data Class Data Elements References Score Median 

General data 
 
 
 
 
 

Record number 
Date birth 

Gender 
Occupation 
Blood type 

Rh 
Address 

Telephone 
Emergency telephone 

Center telephone 
Mean 

(39-41) 
(39, 42, 43) 

(43) 
(43) 
(43) 
(43) 

(39, 42-47) 
(39, 42-49) 

(42-50) 
(41, 47) 

3 
3 
1 
1 
1 
1 
9 
11 
11 
2 

4.30 

5 
5 
5 
4 

2.5 
2 
2 
5 
4 
4 

Home monitoring data Blood glucose monitoring 
Blood pressure monitoring 

Weight 
Body Mass Index/ BMI 

Waist circumference 
Height 
Mean 

(39-41, 43-47, 49-59) 
(39, 41-45, 47-51, 53-57, 59-62) 

(39, 41-45, 47-49, 51-57, 61) 
(42-44, 50, 53, 56, 61, 62) 

(39, 43, 50, 53) 
(42, 49, 53) 

31 
38 
28 
15 
4 
3 

19.83 

5 
5 
5 
5 

4.5 
3 

Laboratory data Glycated hemoglobin/ HbA1c 
Total cholesterol 

Triglyceride 
High-density lipoprotein/ HDL 
Low-density lipoprotein/ LDL 

Thyroid stimulating hormone/ TSH 
Microalbuminuria 

Urine glucose 
Proteinuria 

Creatinine blood test 
Mean 

(39-45, 47-49, 51-58, 60-62) 
(39-45, 48-51, 53-57, 59) 
(39-45, 47, 49-51, 53-57) 

(39-45, 47, 49-51, 53, 54, 56, 57) 
(39-45, 47, 49-51, 53, 54, 56, 57, 60-62) 

(40) 
(39-43, 45, 49, 54-57, 61, 62) 

(43) 
(43, 44, 49, 51, 53, 55) 

(39, 42, 44, 45, 49, 52, 54-56) 

37 
28 
24 
20 
30 
1 
25 
1 
9 
16 

19.10 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Examination data Foot examination 
Eye examination 

Dental exam 
Pulse 

Sensation 
Mean 

(39-45, 48, 49, 51, 53-57, 59, 61, 62) 
(39-45, 48, 49, 51-54, 56, 57, 59, 61, 62) 

(33, 40, 41, 45, 48, 51, 53, 54, 56) 
(39, 43, 55) 

(39, 42, 43, 55) 

33 
30 
9 
6 
7 
17 

5 
5 
4 
5 
5 

Vaccination data Influenza vaccine/ Flu shot 
Pneumococcal vaccine 

Hepatitis B vaccine 
Mean 

(39-41, 45, 48, 51, 53, 54, 57, 61) 
(40, 41, 45, 48, 54, 57, 62) 

(45, 48, 54) 

15 
10 
3 
17 

4 
3.5 
4 

Patient education data Smoking cessation 
Self-care education 

Life style 
Mean 

(44, 45, 52, 54, 56, 59, 61, 62) 
(45, 48, 54) 

(52, 53) 

20 
3 
2 

8.33 

4 
5 
5 

Drug data Drug name 
Reason for taking medication 

Dose 
Times of taking medication 

Prescription date 
Date of taking medication stop 

Reason of taking medication stop 
How long taking medication 

Other instructions (e.g. taking medication with food) 
Mean 

(39, 40, 42-44, 50, 51) 
(40, 50) 

(39, 40, 42-44, 50, 51) 
(40, 43, 44, 51) 
(39, 42-44, 50) 

(39, 42, 43) 
(39, 42, 43) 

(50) 
(39, 42, 50) 

7 
2 
7 
4 
5 
3 
3 
1 
3 

3.89 

5 
5 
5 
5 
5 
5 
4 
5 
4 
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Selected data elements for the final DPHR are 
outlined in Table 6. As illustrated in the table, 
this model constitutes seven classes and 42 data 

elements. Moreover, data items of each class are 
also summarized in this table. Final model was 
developed after applying Delphi technique. 

 
Table 6: Selected data elements in final DPHR 

 
Data Class Data Elements Data Class Data Elements 

General data Record number Examination data Foot examination 

 Date birth  Eye examination 

 Gender  Dental exam 
 Occupation  Pulse 

 Telephone  Sensation 

 Emergency telephone   

 Center telephone   

Home monitoring data Blood glucose monitoring Vaccination data influenza vaccine/ Flu shot 

 Blood pressure monitoring  Hepatitis B vaccine 

 Weight   

 Body Mass Index/ BMI   

 Waist circumference   

Laboratory data Glycated hemoglobin/ HbA1c Patient education data Smoking cessation 

 Total cholesterol  Self-care education 

 Triglyceride  Life style 

 High-density lipoprotein/ HDL   

 Low-density lipoprotein/ LDL   

 Thyroid stimulating hor-
mone/TSH 

  

 Microalbuminuria Drug data Drug name 

 Urine glucose  Reason for taking medication 

 Proteinuria  Dose 

 Creatinine blood test  Times of taking medication 

   Prescription date 

   Date of taking medication stop 

   Reason of taking medication stop 

   How long taking medication 
   Other instruction (taking medication 

with food, …) 

 

Discussion  
 
One of the countries with the highest prevalence 
of diabetes among population is Iran (28). Ac-
cording to the findings of a recent study, Iran’s 
healthcare system lacks any standard and struc-
tured scheme for the collection of data pertaining 
to diabetic patients (29). A DPHR can be the 
cornerstone of an effectual system for collection 
of diabetic data and organization of self-care for 
diabetic patients, and the absence of such system 
in Iran highlight the need for further work on 
this issue (30, 31). 

This study is the first effort, to develop PHR sys-
tem for diabetic patients in Iran. Systematic re-
view of the evidences consists of articles, interna-
tional reports, standards, manuals, and guidelines 
provided a basis for developing the initial DPHR. 
Since there was no standard DPHR model in 
Iran, hence, the systematic review was used in 
order to reach a preliminary model. A study, has 
suggested that to improve implementation, 
changes in the form and content of the PHRs are 
necessary (32). 



Azizi et al.: Diabetic Personal Health Record … 

 

Available at:    http://ijph.tums.ac.ir                                                                                                      1395 

The recent decade has been witness to growing 
application of PHRs and especially those pertain-
ing to diabetes (30). In this study, we systemati-
cally reviewed literature for data elements of 
DPHR, and reassessed the results with the view-
points of local clinical experts. This study utilizes 
the ideas of the significant number of the clinical 
specialist in the development and validation of 
DPHR tool for diabetic patients. For optimal 
management of diabetic disease, data should be 
organized in a standard manner at a local level. 
The validation of a systematic review findings cor-
responding to national context is suggested (33). 
The results of reviewing the evidences revealed 
that the variations of categories in the final model 
identified by this review fall into seven distinct 
classes of data elements, as follows: general data, 
home monitoring data, laboratory data, examina-
tion data, vaccination data, patient education da-
ta, and drug data. Among these data classes, 
home monitoring data and drug data were among 
the most- and least-cited, respectively. Moreover, 
out of data items, address, telephone, and emer-
gency telephone (general data), glycated hemog-
lobin (HbA1c), low-density lipoprotein (LDL), 
total cholesterol, microalbuminuria, triglyceride, 
and high-density lipoprotein (HDL) (laboratory 
data), blood pressure monitoring, blood glucose 
monitoring, and weight (home monitoring data), 
influenza vaccine and pneumococcal vaccine 
(vaccination data), smoking cessation (patient 
education data), foot examination and eye exami-
nation (examination data), drug name and dose 
(drug data) were the most-cited while gender, oc-
cupation, blood type, and Rh (general data), waist 
circumference and height (home monitoring da-
ta), urine glucose, proteinuria, and thyroid-
stimulating hormone (TSH) (laboratory data), 
dental exam, pulse, and sensation (examination 
data), hepatitis B vaccine (vaccination data), self-
care education and lifestyle (patient education 
data), self-care education and lifestyle (patient 
education data), reason for taking medication, 
date of stopping medication, reason for stopping 
medication, and the duration of taking medica-
tion (drug data) were the least-cited. No similar 

studies in accordance with these findings were 
found. 
The results of validation method showed that the 
majority of data items related to all seven classes 
were assessed as important and highly important 
by the clinical experts. Out of these data classes, 
laboratory and general data items were among the 
most- and least-weighted, respectively. The find-
ings are consonant with other research in terms 
of the importance of data elements evaluated by 
the experts as minimum data set for cystic fibro-
sis registry (34), breast cancer (35), athlete health 
records (36), nursing (37), and information man-
agement system for orthopedic injuries (38).  
A few factors limit the generalizability of our re-
sults. First, we did not contact the authors of the 
included studies to confirm the categorization of 
data items related to DPHR. However, we do not 
think that it would have changed the developed 
categorization. Second, scoring system for studies 
was conducted by one reviewer rather than two 
independent reviewers. However, assigned points 
were verified by the chief reviewer. Moreover, 
since the final DPHR Model was validated by Ira-
nian clinical experts, caution is necessary for gene-
ralizability of these findings to other contexts. 
 

Conclusion 
 

A systematic review of evidences, together with 
representative sample of endocrinologist in Iran 
achieved consensus on a DPHR model to im-
prove self-care for diabetic patients and to facili-
tate physician decision making. However, to ben-
efit for patients and clinicians, the DPHR need to 
be implemented and evaluated in routine clinical 
practice. The final model developed by the re-
viewers will enable patients to participate actively 
in their treatment and will support physicians for 
optimal decision making for diabetic patients. 
Moreover, it will facilitate the communication 
between health care providers and patients. 
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