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Abstract

Background: Each patient’s medical record consists of data specific to that patient and is therefore an appropriate source to
adapt educational information content.

Objectives. Thisstudy aimed to design and implement an information provision system based on the medical records of diabetic
patients and to investigate the attitudes of users toward using this product.

Methods: The study was organized into three phases. need analysis, design and implementation, and final evaluation. The aim
of the need analysis phase was to investigate the questioning behavior of the patient in the real-world context. The design and
implementation phase consisted of four stages: determining the minimum dataset for diabetes medical records, collecting and
validating content, designing and implementing a diabetes electronic medical record system, and data entry. Evaluating the final
system was done based on the constructs of the technology acceptance model in the two dimensions of perceived usefulness and
perceived ease of use. A semistructured interview was used for this purpose.

Results: Three main categories were extracted for the patient’s perceived usefulness of the system: raising the self-awareness
and knowledge of patients, improving their self-care, and improving doctor-patient interaction. Both patients and physicians
perceived the personalized sense of information as a unique feature of the application and believed that this feature could have
a positive effect on the patient’s motivation for learning and using information in practice. Specialists believed that providing
personal feedback on the patient’s lab test results along with general explanations encourages the patients to read the content
more precisely. Moreover, accessing medical records and hel pful notes was a new and useful experience for the patients.

Conclusions: One of the key perceived benefits of providing tailored information in the context of medical records was raising
patient awareness and knowledge. The results obtained from field observations and interviews have shown that patients were
ready to accept the system and had a positive attitude when it was put into practice. The findings related to user attitude can be
used as a guideline to design the next phase of the research (ie, investigation of system effectiveness on patient outcomes).

(JMIR Med Inform 2017;5(2):€10) doi: 10.2196/medinform.6862
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Introduction

Diabetesis a chronic metabolic disease that is highly prevalent
in Iran as well as the entire world. Type-2 diabetes is among
the most common chronic illnesses in Iran, with a prevalence
rate greater than 14% for the popul ation aged 30 years and ol der
[1]. Thereis no cure for this disease and it requires continuous
lifelong care. Results from previous research have shown that
raising the knowledge of diabetic patients and their awareness
empowers them to better manage their disease [2,3].

Medical records are rich sources for the medical background
of patients, and thus can be used as a basis for making medical
decisions. In recent years, with the advent of electronic medical
records (EMR), the issue of a patient accessing one's medical
record has gained more attention than ever before. According
to the Health Insurance Portability and Accountability Act of
1996 (HIPAA), patients must be able to see a copy of their
records [4]. The Ingtitute of Medicine also advocates for
unrestricted patient accessto medical records. Existing literature
suggests that providing patients access to their medical records
can improve their knowledge, facilitate a more collaborative
rel ationship between the provider and patient, patient adherence,
greater patient involvement in self-care, and more satisfaction
[5,6]. The key point is that the realization of the
above-mentioned advantages concerning patient-accessible
medical records is possible only when the record content is
comprehensible to the patient. A relevant review article [5] has
shown that patients commonly had difficulty understanding at
least part of their records. Providing explanations about the
record not only helps to improve the self-awareness of one’'s
disease status, but also enjoys an educational aspect to help
promote patient knowledge and skills, especialy if the
information provided is structured and relevant to each patient’s
medical conditions and needs. According to the elaboration
likelihood model, when people perceive relevant information
about their conditions, they become further motivated to read
it and remember more details [7].

Information tailoring systems use an internal representation of
user conditionsand needs, whichisreferred to asa” user model”
or “user profile” A user model represents the system’s beliefs
about the user. Hence, it may simply contain demographic
information or sophisticated factors such as the state of the
disease, user’sattitude, interest, preference, and knowledge[8].
Decisions on the number and types of factors involved in the
user model depend on the desired dosage of tailoring and the
purpose of the system.

Tailoring research began appearing in theliteraturein the 1990s,
and with advances in computer technology, has increased
dramatically in recent years[9]. On the basis of the researchers
primary discipline and expertise, we have found two main
approaches in this field. The approach led by the computer
science community is focused on advanced and intelligent
technological methods, but deals less with real-world issues
such asimplementation context, target user characteristics, and
outcome evaluation. Such projectsas L EAF (Layman Education
and Activation Form) [10], HealthDoc [11], and Migraine[12]
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are examples of tailored document generation systems within
this category.

The second approach relies greatly on evaluating the efficiency
of tailored materials compared with generic ones, but generally
uses simpler technological methods to generate automatically
the tailored print-based materials. A common drawback of
research done with this approach is insufficient reporting of
tailoring system architecture, which isreferred to as the “ black
box” [9]. We have attempted to fill the existing gap between
these two approaches by describing the design and
implementation of the system in more detail.

We used the medical record data of patients as the tailoring
profile, in which the relevant information retrieved from the
library of content is provided to the patient. The system was
designed as stand-al one software that can be used in almost any
health care environment regardless of the availability of the
patient’s electronic record. In the presence of an electronic
record, our system can be used as an add-on module to the
existing EMR, automatically retrieving the patient’s data from
the EMR. However, there might be a need for simple
middleware to convert and adapt the recorded itemsin EMR to
those defined in the user’s profile. Embedding the system in
the existing EMR system can facilitate its acceptance and
practicality.

Research has shown that the target audience’s acceptance of
the system is a key factor in the success of an information
system within a clinical setting. There are two groups of target
users whose benefits should be taken into account: final users,
who work directly with the system, and clinicians, who confirm
and validate the system and support its usage in practice. User
experienceisafield of study that analyzesthe user’s emotions,
behaviors, and attitudes toward using a product, system, or
service [13].

In recent years, different models and frameworks have been
introduced to eval uate information systems[14,15]. Technology
acceptance model (TAM) isconsidered the most influential and
commonly employed theory for describing an individual’s
acceptance of information systems. It has been adapted from
thetheory of reasoned action, which isbased on the assumption
that on€’s intention to act out a certain behavior, such as using
the system or reading the provided information, is predictable
from one’s attitude toward that behavior [16]. TAM isthe basis
for evaluating our system.

Our aim was to design and implement a tailored information
provision system based on diabetic patient medical records and
to investigate user attitudes toward this product. The research
plan was conducted in three phases: need analysis, design and
implementation, and final evaluation of the system. First, we
have described the methodol ogy used in each phase of the study.
Then we have reported the findings of each phase, and finally,
we discussed the results and experiences gained along with the
causes and factors involved.

Methods

In this section, the methodol ogy used in each phaseis explained
respectively.
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Phase|: Need Analysis

We used field observations of patientsin order to identify and
prioritize the information needs of the target population.
Observation was done in two distinct settings: physicians
visiting sessions for 22 hours, and diabetes educational classes
for 10 hours. In the first setting, the researcher took a
nonparticipant observer's role in doctor-patient visits and only
took field notes. In the second setting, the researcher adopted
a patient’s role and participated in classes like other ordinary
participants. She took notes of the patients questions and
investigated intragroup behavior. We followed a two-step
approach to analyze the noted data. We first assigned each
guestion alabel to indicate the main topic or concern, and then
classified questions based on their labels. In the second step,
we performed content analysisfor each question to identify the
underlying concerns. The findings have been reported in the
results section.

Phasell: Design and I mplementation

The designing procedures of thetailored self-describing diabetes
medical records were conducted in four stages as described in
detail in this section.

Stage | : Determining the Minimum Dataset for Diabetes
Medical Records

In order to identify a set of items usually recorded in the visits
of diabetic patients, the sample paper-based records from five
diabetes clinics in Mashhad city were gathered and analyzed.
After eliminating duplicated items, a checklist was designed
with five main categories: demographic information, symptoms,
medical history, medication, and lab tests and measurements,
with a number of subcategories for each. The checklist was
provided to three subspecialists in endocrinology to determine
the necessity of including each item. They could also add new
itemsinto the “others’ section if needed. Items selected by the
majority of specialistsin the first round of Delphi, along with
the newly added items, comprised a checklist for the second
round of Delphi. Finally, 110 items were confirmed by the
expert panel, including 10 items in the demographic category,
25 items in the symptoms category, 15 items in the medical
history category, 45 items in the medication category, and 15
itemsinthelab test category, all of whichincluded the minimum
dataset for diabetes medical records.

Stage | I: Content Collection and Validation

We initially needed a structure for collecting and presenting
content that corresponded to items in each category. These
structures were obtained based on the results of the need analysis
phase. Asan example, the structure of information for theitems
in the symptoms category includes four sections: symptom’s
definition, diagnostic symptoms, causes of occurrence, and
advice on prevention and treatment. The information content
was collected from credible online and printed sources. Once
the comprehensibility and simplification rules—such aslexical
simplification, sentence shortening, bullet-points, and so
on—were applied to the corpus of the text, we had to validate
its quality and correctness. To do this, we provided a printed
version of explanations based on the patient’s record with a
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quality assessment checklist to a small representative sample
of clinicians and patients. Participants could also comment in
freetexts. Oncetheclinicians confirmed theinformation, it was
stored in the system’s database.

Stagelll: Design and | mplementation of DiabetesEMR

The system works in two modes: doctor and patient. We used
Microsoft Visual Studio and Microsoft Access database for
development.

During each visit, the doctor-user should facilitate the dataentry
process by entering the patient’s data into the system by
choosing from among the existing options in the program
interface. The doctor can also observe the information about
the patient’s previous visits by selecting the visit date from the
presented list on the screen.

The patient-user can also log in to the system with his or her
username and see the record content in two ways (screenshots
are available in Multimedia Appendix 1): session-based and
topic-based.

Session-based content shows a complete list of all visits based
on the visit date. A click on each date reveals all data values
recorded on that particular session in three distinct columns
titled symptoms and diseases, medication, and lab tests. Each
record item is in the form of hypertext; it is clickable and
capable of providing explanations. Topi c-based content provides
avisual abstract overview of the chronological progressfor the
selected data elements in a patient’s record.

In our proposed EMR system thereisapossibility of providing
explanations for each item in the patient’s record. Clicking on
a term opens up a window with explanations. The content of
the explanation can be divided into two sections based on the
degree of tailoring.

Thefirst sectionislesstailored, which includesrelevant general
knowledge about the selected item, and is presented uniformly
to all patients. Technically speaking, canned text is used to
produce the content of this section, which is stored in advance
inthesystem’slibrary of content. In caseall conditionsare met,
thistext isretrieved.

The second section is highly tailored, which interprets the
patient’s medical condition based on the content of his or her
record. To generate the text in this section, the shallow natural
language generation approach is used with schema or
fill-in-the-blanks strategy.

For example, once the patient clicks on “Insulin Regular,” at
first ageneral explanation is provided about thistype of insulin
and its mechanism of action in the body. Then the second part
isfocused on atailored explanation about how “ Insulin Regular”
should be administered by that specific patient in terms of
dosage, timing, and so on (Figure 1; this page originaly
contained Persian text, shown here is atransglation). This type
of information provision is based on the assumption that
integrating personal information from the patient’s medical
record with general medical knowledge facilitates a better
learning and higher self-awareness of the patient’s health status.
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Figure 1. System explanations oninsulin regular.
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before each meal.

Insulin Regular Short Acting
This insulin has short-term effects and is designed for use before meals. It apparently is -
colorless. So, this insulin needs to be injected 30-45 Mins hefore meal. This insulin is
the most effective 2-3 hours after meal and remains in body about 6 hours . 1 2 '

A lonelasting insulin like human NPH (Neutral Protamine Hagedorn) may be used at the
same time with insulin regular. Insulin regular is typically used 3-4 times, 15-30 Mins

According to the content of your record, a daily amount of <@Deose> Insulin Regular is used as
<@Mode> at <@Time>. The test results of A1C blood sugar shows that you <@A1C sfafus>.

Stage | V: Data I njection I nto the System

As there were no EMR in the clinic where we conducted the
study, we had to manually enter datafrom patients’ paper-based
records. To do this we used the clinic appointment-scheduling
list to identify patients who would visit in the upcoming days.
We then retrieved their medical records from the archive and
manually entered the datainto the system. On the basis of each
patient’s record, a personalized document was produced by the
system comprising the relevant information based on that
patient’s medical status. The document was then printed and
delivered to the patient in the form of a booklet in his or her
upcoming visit session.

Phaselll: Evaluation

This phase deals with investigating the users attitude and
perceived value of using the system in practice. The study was
conducted in one of theleading health centers providing diabetes
prevention, treatment, and management services in Mashhad
city. The center was undergoing a switching transition from the
traditional paper-based workflow to adigital format at thetime
of this study.

The evaluation was conducted with two groups of users: doctors
and patients. We aimed to identify the key factors involved in
the acceptance of the system by users. The methodology used
was asemistructured interview based on the constructs of TAM.
This model claims that one’s acceptance of an information
system and intention to use it depends on the two constructs:
perceived usefulness and perceived ease of use[17].

Perceived usefulness means one’s belief that using the system
improves his or her performance. To assess this construct,
interview questions were specified in advance in the interview
guide based on Davis's standard questionnaire that measures
the scales defined in TAM [18] (a detailed description is
provided in Multimedia Appendix 2). Interviewees were free
to state their opinions about multiple aspects. During each
interview session, the interviewer could ask more detailed and
precise questions based on the respondent’s feedback. Sample
guestions are: “In your opinion, what advantages are involved
in using this system?’ “How does the system facilitate your
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needs?’ or “In what ways can the use of this system be useful
and helpful 7’

Perceived ease of userefersto one’s expectation of the system’s
simplicity ininteractions, and identifying the influential factors.
To assessthis construct, we planned atwo-stage approach: first,
we introduced the system to the patient at the beginning of the
interview session and showed how it worked in practice; then,
we asked the patient to perform the task of entering his or her
last visit data to experience how it feels to interact with the
system. While working on the different parts of the system, the
patient thinks aloud about hisor her comments on the program’s
facilities and interface design.

At the end of the session, we asked participants some
open-ended questions in order to assess the user’s overal
perception of the ease of using the program. The questionswere
derived from the standardized SUS (System Usability Scale)
[19] and PUEU (Perceived Usefulness and Ease of Use) [18]
and are availablein Multimedia Appendix 2. The results of the
data analysis are included in the following section.

Results

In this section, the findings of the dataanalysis are reported for
each phase of the study.

Phase|l: Need Analysis

Overdl, 46 items were noted by the researcher. Once
redundancies were removed, they were classified into nine
categories: symptoms, ora drugs, insulin, lab tests, blood
glucose test, diet, physical activity, psychological problems,
and exposure to new circumstances (Multimedia Appendix 3).
According to the purpose of this study, which was to provide
explanationsthrough patient records, only four of these thematic
categories were found to be associated with the patient’srecord:
symptoms, ora drugs, insulin, and lab tests (Table 1).

Findings from this phase were then used to determine the
structure of information in the design phase. The results from
this phase revealed the structure of information to be provided
for the patient based on their needs.
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Table 1. Categorization of patients’ questions.
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Topic-based category

Concept

Symptoms

Drugs

Lab tests

Cause of the symptom
Diagnostic symptoms
Recommendations
Side effects

Dosage

Administration and use
Definition

Normal range

Patient’s status

Phase|l: System Design and | mplementation

In this research, content quality was controlled not only by
health providers but also by patients.

Evaluating Content Quality by Clinicians

Before the system is available to patients, the quality of the
content should be ensured. To do this, we asked three experts
in the diabetes domain with over 10 years of experience (one
endocrinology subspecialist, one general practitioner (GP) who
had passed a diabetes course, and one nurse who was a diabetes
educator) to evaluate content quality through a checklist
(Multimedia Appendix 4). Four criteriawere checked: accuracy,
simplicity, usefulness, and adequacy. Each aspect is rated
between 1 and 5. Table 2 provides mean scores and standard
deviations for each aspect.

As it can be observed in Table 2, drugs and diseases received
thelowest total scores. Experts believed that the content related
to the drug’s mechanism of action is unnecessary and difficult
for patients. A comparison of mean rating scores indicates that
the nurse in charge of diabetes education rated the content
quality lower than the physicians. One reason for this can be
due to the nurse's better knowledge of patients learning
capabilities, which is aresult of more time and closer contact
the nurse spent with patients (Multimedia Appendix 4).

Evaluating Content Quality by Patients

Once the health providers approved the content, we inquired
about patients’ opinions on the quality of information content.
This time just the information items related to each patient’s

record were available to five diabetic patients (three women
and two men). The patients had two choices to access the
information: on the computer screen or on paper. From the five
patients, four requested the paper-based version. Therefore, the
information related to every patient’'s medical record was
prepared in abooklet and provided for the patient in the visiting
session along with the checklist. The patients had 1 month to
read through the booklet and fill out the checklist. Each piece
of information wasrated on a Likert scale based on four criteria:
comprehensibility, practicality, essentiality, and novelty.
Moreover, patients were able to add their comments in the
explanation section whenever needed.

The patients commented differently on content quality. One
reason for such diversity can be dueto the varying size and type
of information provided for each patient, which itself isaresult
of the patients different conditions. The other reasons for this
diversity maybe the patients’ differing literacy and knowledge
levels. Overall, all the participants rated the content quality
satisfactory. The patients rating of comprehensibility,
essentiality, and novelty was good or very good.

Phaselll: Final System Evaluation

The participants consisted of five diabetes specialists (two
trained GPs, two endocrinol ogy subspecialists, and one diabetes
nurse) and eight patients who were selected through the
convenient sampling method between June and August 2016.
Subjects were interviewed for 40 minutes on average. The
interviews continued until no new information was added. Table
3 shows the patients' demographic information.

Table 2. Mean scores and standard deviations of health providers’ multiple aspects of content quality (n=3).

Item groups Evaluation aspects

Accuracy Simplicity Usefulness Adequacy Total
Symptoms 49(0.1) 4.7 (0.2) 4.5 (0) 4.6 (0.2) 4.6 (0.2)
Diseases 4.9(0.2) 46(0.3) 4.4(0.1) 4(0.2) 4.4(0.3)
Drugs 4.8(0.1) 43(0.3) 4(0.1) 4.6(0.2) 4.4(0.2)
Tests 5(0) 48(0.1) 5(0) 5(0) 4.9 (0.05)
Total score 49(0.1) 4.6 (0.2) 4.4 (0.05) 45(0.1)

http://medinform.jmir.org/2017/2/€10/

JMIR Med Inform 2017 | vol. 5 |iss. 2| €10 | p. 5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL INFORMATICS

Table 3. Patient participants' demographic information.
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Category Variable

Vaue

Demographic

Average age (range), in years

63 (57-68)

Time since diagnosis (mean), in years 12

Affliction with consequences, in years

Medical diet Drug

Drug + insulin
Education diploma
>diploma
Pressand TV

Kithand kin

Information sources

Reading books or educational brochure

Class attendance

A A O O W 01 O W BN

After the interviews, the audio record was transcribed and then
analyzed based on TAM. The analysisinvolved anidentification
and categorization of key statements. To do this, each response
was analyzed line by line in the related context, and finally the
following three themes were found for perceived usefulness:
(2) raising patient knowledge and self-awareness; (2) improving
patient self-care; and (3) improving doctor-patient interaction.

The speciaists’ and patients’ attitudes toward each of the three
themes are presented below.

Raising Patient Knowledge and Self-Awareness

The most remarkable aspect of the system, according to the
specialists, is informing patients and making them aware of
their medical condition. Inthisregard, specidist number 1 states:

onemedical goal for diabetic patientsisto makethem
aware of their disease and equip themwith self-care
knowledge. Experience has shown that active patients
who gain information from different sources manage
to control their blood sugar better ...

The patients also maintained that access to their records and its
explanations is like carrying a full-time tutor who can be
accessed anytime and anywhere. Patient number 2 mentioned
that the key to entering the world of diabetesis familiarity with
the language of this disease. He continued:

...To comprehend texts on diabetes, one needsto have
a good command of two languages, the language in
which the text is written and the language of
diabetes....

According to the specialists, providing feedback about patient
status based on his or her lab test results along with general
explanations not only raises patient awareness of one's own
conditions but also encourages one to read more on the topic.
With this concern, patient number 7 stated:

within the 20 years | have been suffering from
diabetes, I’ ve read many books and materials. Though
| already knew much of what was presented in this
system, still when | think this content is especially
prepared for me, it becomes more interesting and |
tend to read more

http://medinform.jmir.org/2017/2/€10/

Improving Patient Self-Care

Specialists believed that patient access to his or her record is
accompanied by more feelings of responsibility for self-care,
which can |lead to delayed emergence of complications. In this
respect, specialist number 3 maintains:

...In my opinion, information tailoring is a sort of
attention paid to patients. The short time of the visit
does not let every patient's questions be answered
and s/he might feel ignored. This method of
addressing an individual creates a feeling of
importancein him/her, and further motivatesreading
and practical application. All this makes one believe
in one'srolein actively managing his’her disease...

According to his experience of hypoglycemia, patient number
5 stated:

| did not know then why | was feeling that way, and
did not know what | was supposed to do. The
explanations provided in the system both involved
preventive advice and treatment recommendations
that greatly contributed to lowering the frequency
and costs of visiting doctors.

I mproving Doctor-Patient I nteraction

Specialists believe that the limited time of avisit will be more
effectively used as patient awareness and knowledge improves.
One specialist referred back to his own experience of giving
instructiona leaflets to patients, and believed that patients
welcome receiving leaflets from doctors and see it asa sign of
respect and attention. He anticipated that patients would read
the leaflets, and continued:

..the effect of leaflets on changing a patient’'s
behavior and performance can be easily seen in the
type of questions asked the following session...

Patients al so believed that accessing their record and receiving
explanations helps them better understand the doctor’s words.
A magjority of patients have mentioned that they heard at |east
one of thetermsin their records from the doctor. However, they
did not know what it meant. With this concern, one of them
stated:
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having read the record, | came to know that |
mispronounced the names of some drugs....

Data concerning perceived ease of usewasanayzed inasimilar
fashion. Patients comments were more in the form of
suggestions to improve program facilities and did not mention
any problems related to interacting with the system. Textbox 1
shows some of the suggestions made by the specialists about
the facilities of the system:

The last item in the Textbox 1 implies that some items might
be repeated in the patient’s record at different visits. One
suggestion wasthat theinformation provided should be updated
each time. For example, details on blood fat begin with smple
basic issues, and once the patient’s knowledge is raised over
time, more issues that are complex are offered in the following
sessions.

Here are some of the issues extracted from patients' comments
with respect to perceived ease of use.

Accessto all library content: Currently, patients can only view
that portion of information that is contai ned within their record.

Kamel Ghalibaf et al

One suggestion is to provide access to al library content in a
tree-like menu. Thishelpsthe patient to access hisor her record
content or search for any other relevant issue that might occur
later.

Allowing the patient to enter his or her lab test values and
receiving their interpretation: One of the most interesting parts
of the program for patientsisthe analysis of their lab test results
along with appropriate advices. At present, the program is
designedin away that the patient-user cannot enter datadirectly
into the system, but can just ask for any data already entered
by the doctor. The patients made a request for the possibility
of entering lab test results and receiving the interpretation before
visiting the doctor. Although this was not considered among
the system’s primary goals, due to theimportance of thisfeature
in better informing the patients and preparing them for the
visiting session, it was added to the system as a secondary
feature. The mobile-based version of the program, and the
possibility of doctor-patient interaction and Q& Aswere among
the other suggestions.

Textbox 1. Suggestions made by specialists about the facilities of the system.

«  Considering a possibility of adding to and updating library content by the doctor-user.

«  Visualizing test results for a better understanding of less literate patients.

«  Taking advantage of audio-visual facilities for more effectiveness.

«  Updating the content provided for the patient.

Discussion

Principal Findings

This research dealt with the design, implementation, and
evaluation of the first version of a self-describing, tailored,
diabetes medical record system. The system designisbased on
ageneral approach with nolocal feature consideration, soit can
be adapted to any hedth care setting with minimum
modification, if required. Providing didactic information in the
context of medical records is a novel field in information
tailoring systems.

According to the body of research, this study is the first step
toward providing tailored explanations for diabetic patientsin
the Persian language. In this research, tailoring is done based
on the content of medical records comprising demographic
information aswell as patients medica history. Although adding
more aspects could improve the quality of information tailoring,
there must be a trade-off between the costs of processing more
data and raising the quality of the tailored information. Taking
records as the basis of identifying relevant topics and
interpreting patients' status avoids the data entry burden on the
user.

A great body of research into tailored information provision
systemsisfocused on eval uating system effectiveness on patient
behavioral and clinical outcomes. A study [20] was conducted
on tailored educational materials based on health literacy level
and diabetic patients’ learning style. The study examined the
effectiveness of taillored information on promoting the
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knowledge of 160 diabetic patients using RCT design. The
results obtained revealed that the knowledge of patients who
had received tailored educational products was significantly
higher than the control group. Another investigation was the
“Move more for life” system [21] that produced a tailored
educational pamphlet for survivors of breast cancer and
evaluated its effect on 330 participants. The results showed that
subjects in the intervention group did resistance physical
exercises three times more than the control group. A weakness
of these investigations is their inadequate elaboration on the
features and functions of the tailoring system. In our study,
precise and detailed system description helped to fill the gap
and facilitate the design of similar systemsin the future.

Outcome-based eval uation methods require patients' extensive
cooperation and are at risk of unpredicted human and contextual
issues, which necessitate considerable time, money, and multiple
resources. The researchers extensive understanding of
underlying influential features and the audience’s needs and
preferences can lead to a more effective system design.
Qualitative research provides the researcher with more access
to the inner world of an individua, his or her vaues,
preferences, attitudes, and beliefs. In our previous research we
suggested that objective criteriado not necessarily reflect actual
user satisfaction and that measuring user perceived satisfaction
isamorereliable criterion for judging the system’s effectiveness
in practice [22]. Our study setting was undergoing a transition
phase from paper to EMR and, thus, the evaluation approach
inour study belongsto the qualitative domain and includesfield
observations and qualitative interviews. One of the strengths of
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this research is the consideration of the target audience's
attitudes in all three phases of the study: need analysis, design
and implementation, and evaluation.

A magjority of computer programs are designed based on the
system designers assumptions about the users information
requirement. This stands as a key reason for the users low
acceptance [12]. Therefore, thefirst phase of thisresearch dealt
with an examination of the target population information needs
following field observations.

The final system evaluation was done using a qualitative
approach and semistructured interview. In this research, the
attitudes of two groups (doctors and patients) wereinvestigated
simultaneously, which can be considered as a strength of this
study. The results obtained from field observations and
interviews have shown that the audiences were ready to accept
the system and they had a positive attitude toward using it in
practice.

As generalizability is not the purpose of qualitative evaluation
methods, we do not make any claim about the applicability of
our findings to a wider population or to different contexts.
However, comparing the data in Table 3 with the results
obtained in study [23], we can consider the study participants
both demographically and situationally representative of diabetic
patients in lran. Therefore, we do not expect a dramatic
difference in results when recruiting different participants in
different contexts.

A substantial body of literature has mentioned the important
role of users’ mental acceptance in increasing the probability
of success in transition from paper to an EMR [24]. Hence,
findings from our study about the users' readiness and attitudes
provide avaluable perspective for health care policy makersin
Iran to make more informed decisions in the transfer process.

The unique feature of the system from both the perspectives of
patients and specialistsis the tailored sense of the information
and its effect on motivating one to learn and act better. In this
regard, article [22] indicates that the closer the content isto the
patient’s needs, wants, and perception level, the better that
information is digested by the reader and the more practical it
becomes.
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A comparison of the usability evaluation of the two groups of
patients and doctorsindicated that patients tended more toward
the superficial aspects of the program, whereas doctors
comments were more focused on the procedures and facilities
of the program. Together, these two can provide a complete
view of the system.

Usahility testing conducted on the patients revealed that they
preferred to receive the information in the print-based format,
which is consistent with the findings of the review article [25].
In thisresearch, those who had received the information printed
read the content more than those who received the information
in digital form. Similarly, according to the review article [26],
despite the provision of audio-visua productsand Internet-based
programs, paper pamphlets continued to be the most preval ent
way of communi cating information to the patients. The majority
of patients preferred to receive content in print format to study
as much as needed in amore relaxed context.

Limitations

The limited number of participants and the limited exposure
time to the system are the limitations of this research, which
can affect the generalizability of the findings.

The study limitations included incompleteness of some of the
patients data in paper-based records and doctors' illegible
handwriting. As this research is a pilot study, technical
limitations are not considered at this phase. However, the
coverage, speed, and accessibility of the Internet network in
Iran are a chalenge that needs special attention when
implementing the system in reality.

Future Work

Due to the importance of psychological issues in the care of
diabetic patients, we suggest considering this aspect in future
research in order to achieve more fine-grained tailoring of
information. Furthermore, apart of users suggestions mentioned
in the result section can be the basis of future works. Our latter
suggestion for future studies is to investigate the long-term
effect of the system on patients outcomes, such as their
increased knowledge and self-awareness compared with the
usua information provision method.
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