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Abstract

Background: Patient education is recognized as the most important component of diabetes management. In order
to develop an effective educational program, it is crucial to identify diabetic patients' information needs.
Objective: This study aimed to systematically develop a weighted hierarchical topic model for the educational
needs of patients with type 2 diabetes, based on the evidence.

Methods: Three types of information sources (i.e. research papers, guidelines and patient education websites)
were reviewed systematically. PubMed was searched in August 2018 to find the relevant research papers without
any limitations on the date of publication, guidelines were searched through the international network of
healthcare guidelines, and educational materials were searched through Google search engine. Identified topics
from the eligible resources were classified using the content analysis method. To determine the level of
importance for each topic, a weighting model was developed based on the frequency of each topic and the
strength of the information sources that have referred to it.

Results: In total, 142 papers were retrieved from PubMed database of which 17 studies were included. Searches
for guidelines and websites led to five clinical guidelines for diabetes and ten patient educational websites that
met the eligibility criteria. Topics were extracted from the included resources and were categorized into 6 main
classes: Treatment process, course of disease, diabetes through the life cycle, pathophysiology of diabetes, coping
and support.

Conclusion: In this study, several information sources were investigated to identify educational topics for the
diabetic patient, considering both patient’s and healthcare professionals' perspectives. The model created in this
study can be adapted to the needs of future studies.

Keywords: Patient Education, Model Development, Systematic Review, Type 2 Diabetes

Abbreviations / Acronyms:
AMA: American Medical Association; CPG: Clinical Practice Guidelines; DM: Diabetes Mellitus; IOM: Institute
of Medicine; T2DML: Type 2 Diabetes Mellitus

1. Introduction
Diabetes Mellitus (DM) is a highly prevalent chronic disorder which is growing rapidly in Iran and across the world
(1). Diabetes can lead to some severe conditions such as cardiovascular diseases, blindness, renal failure and lower
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limb amputations. All of which have given cause for diabetes management to be of great importance, both for the
patients and healthcare services. However, there are several studies that demonstrated that the adherence to self-care
practices is low in diabetic patients (2-4). According to a study done by Al Sayah and colleagues, it was revealed
that the main reason for patients' non-compliance with self-care activities was unintentional issues such as lack of
knowledge and skill barriers (5). Diabetes education is acknowledged as the cornerstone of care and has long been
recognized as playing a vital role in assisting patients in managing their disease, but evidence has shown that more
than half of the patients (76%) had low to average information about their self-care (6).

In recent years, programs to educate people about self-management have become the focus of attention among
healthcare professionals and are advocated for people with type 2 diabetes as a means to acquire the skills necessary
for active responsibility in the day to day self-management of their condition. The American Diabetes Association
states that self-management education should be offered from the point of diagnosis (7). The importance of
education was also recognized by the patients. Some studies have shown that people with DM communicate
considerable need for information, substantially more than people with cancer or cardiovascular diseases (8, 9). Due
to the importance of education for diabetic patients, most of the clinical guidelines have addressed principals and
strategies for developing educational plans for people with diabetes, and indeed, in some cases, specific guidelines
have been dedicated to this purpose (10-13). In the traditional approach, healthcare professionals were responsible
for patient education. However, in a study by Heisler and colleagues, it was found that despite the high acceptance
of patients, constraints such as physician's limited time, lack of accessibility, use of technical terms and patients’
forgetfulness, have made this approach impractical (14). Meanwhile, patient education material appeared to support
and compliment physicians’ recommendations. In order to design material that is effective and educational, it should
be intelligible, evidence-based and consistent with patients’ needs and conditions. Recent studies have demonstrated
that presentation of educational information that is tailored to the patients’ needs and health conditions is more
effective (15, 16). When people find information relevant to their condition, they are more likely to read it carefully
and act upon it. Due to the variety of complications associated with diabetes the information needs of the patients
are diverse, which highlights the necessity of developing a structured model to present a precise view of the domain.
Although diabetes is one of the largest public health issues, there is a considerable lack of studies addressing the
information needs of patients, compared with other chronic diseases (17). Among the few studies conducted on
diabetic patients' information needs, most were qualitative with a limited number of participants, which rendered the
findings non generalizable (8, 9, 18, 19). In this study, the term "information wants" was used to refer to the patients'
needs of information as they have perceived, and the term "information needs" was used to refer to the physician's
view of what information is necessary to provide to the patients. This study aimed to design a weighted topic model
for the information needs of diabetic patients, using a systematic review approach.

2. Material and Methods

The study was designed in five phases: identifying research questions, identifying search resources, selection
criteria, data extraction and data analysis. Each phase consists of three sections corresponded to each of the three
information sources, i.e. papers, diabetes guidelines and educational web sites. In the following, each phase has been
described in detail.

2.1. Phase 1: Identifying Research Question

The specific questions that we aimed to answer in this study were, "What are the information topics for patients with
type 2 diabetes, from the perspectives of healthcare providers and patients? And what is the degree of importance for
each topic?"

2.2. Phase 2: Identifying Search Resources

Three distinct strategies were developed to systematically search each of the three categories of information sources,
i.e. papers, guidelines and educational web sites. The purpose of reviewing research papers was to identify
educational needs as perceived by diabetic patients. Meanwhile, patient education web sites and clinical guidelines
were explored to identify perspectives from the other side, i.e. healthcare professionals. Findings from these two
stakeholders were combined to form a comprehensive overview of the educational topics for diabetic patients.

2.2.1. Research design and search strategy

The search was carried out on August 22, 2018, using PubMed database, based on four main concepts: “Need”,
“Information”, Diabetes” and “Patient” with keywords given in Table 1. The query was restricted to search only in
the title of the articles.

2.2.2. Guidelines

The diabetes guidelines were searched through a specific library for clinical practice guidelines, called Guidelines
International Network (20). This database includes over 6000 clinical guidelines from 93 organizations and 46
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countries, which facilitates the search of clinical guidelines (21). To retrieve diabetes guidelines, the term “Diabetes
Type 2” was searched through the home page's search bar. Duplicates were removed from the search results and the
rest were retained for further screening.

2.2.3. Patient Education Websites

The process of searching for educational websites was broken down into two steps. First, a Google search was
conducted to identify the relevant websites for diabetic patients. Next, each of the eligible websites were ‘hand-
searched’ for potentially relevant educational contents (e.g. web pages, documents). The targeted web searches took
place on April 13, 2018. On-line information lacks standard indexing and controlled vocabulary, which made the
systematic search of websites challenging (22). Although the Cochrane Handbook for Systematic Reviews
recommended incorporating grey literature, it provides limited guidance (23). To increase the sensitivity of search
and to avoid the risk of overlooking relevant sources, several complementary search strategies were developed,
containing multiple combinations of search terms from Table 1. For the case of this study, five unique search
strategies were developed, as shown in Box 1, and implemented on Google search engine. The first page of each
search’s hits (representing 10 results) were reviewed, using the title and short text attached. The Potentially relevant
websites were later entered into an Excel spreadsheet to screen the titles and further scanning content of the retained
ones.

Table 1. Search terms used in the first phase of the study

Concept Keywords

Need Need, wish, desire, preference, request, seek, talk, provision, perception, expectation, interest,
question, ask, search, demand, call, require

Information | Information, knowledge, awareness, self-care, self-management, education, support

Diabetes Diabetes, Type 2 diabetes, diabetes mellitus type 2, diabetic, T2DM

Patients Patient, people

Box 1. Queries for Google search engine
Diabetes AND Patient Education Materials OR Resources
Diabetes AND Self-care OR Self-management Education
Diabetic Patient Self care
Diabetic Patient Self-management Brochure OR Handout OR Pamphlet
Patient Education Materials AND Diabetes

2.3. Phase 3: Inclusion and exclusion criteria
2.3.1. Research papers
Studies that analyzed self-reported information needs of people with diabetes type 2 as a primary or secondary
research aim were included. Information needs are defined as “recognition that patients’ knowledge is inadequate to
satisfy a goal, within the context/situation that they find themselves at a specific point in the time” (24). Original
qualitative, quantitative or mixed-method studies were included. Studies reporting the information needs of relatives
or healthcare professionals were excluded, as well as studies where relatives or healthcare professionals reported
information needs of people with diabetes. Paper screening was performed in two stages, in the first stage papers
were screened for titles and abstracts, followed by the second stage of scanning the full-text. The eligibility of
articles for inclusion was assessed independently by two reviewers, and disagreements were resolved by a third
reviewer.
2.3.2. Guidelines
According to the Institute of Medicine (IOM) (2011), clinical practice guidelines (CPGs) are systematically
developed statements to assist practitioners and patient decisions about appropriate health care for specific clinical
circumstances (25). Guideline selection criteria are divided into two categories: general criteria and specific criteria.
General criteria are concerned with the credibility of guidelines in general, regardless of the specific requirements of
this study, while in specific criteria, the special requirements of this study are considered. The general criteria to
choose a guideline include:

1-  The candidate document should explicitly identify itself as a ‘‘guideline’’ or ‘‘consensus’’

2- Guidelines that were produced under the support of a health professional association or society, public or

private organization, healthcare organization, or government agency.
3- Guidelines that were published in English from January 01, 2006 onwards.
4-  When more than one set of guidelines were produced by the same working groups, only the most recently
issued were considered
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The specific criteria for the selection of diabetes guidelines are as follows:
1-Only diabetes-specific guidelines were considered for inclusion, guidelines on cardiovascular diseases, blood
pressure, and other diabetes related conditions were excluded;
2-Guidelines that include recommendations, strategies or information about the educational needs of diabetics.
3-Guidelines that are devoted to a specific subgroup of diabetic patients were excluded.

Guidelines in which the full text were not available and national guidelines that were adapted from one or more of
the included guidelines were excluded from the study. The process of screening was conducted in two phases. In the
first phase, titles and the table of content were screened, and then the full-text of potentially relevant guidelines were
studied.
2.3.3. Patient Education Websites
The Internet has now become an important source of health information, but due to freedom of information,
unqualified sources are able to create websites that offer expert advice. To ensure the quality and reliability of the
included websites, a set of selection criteria were defined using the American Medical Association (AMA)
principles (26):
1- Websites should be authored by medical professionals or policed by a governing body. Information
ownership should be clearly indicated on the home page.
2- The main objective of the website should be to provide healthcare information not to sell products or
provide healthcare services.
3- Funding or other sponsorship for any specific content should be clearly indicated. Advertising
acknowledged should clearly differentiated from the site's content.
4- The information content should be up to date (not older than 5 years). The date that content is posted,
revised, and updated should be clearly indicated.
5- The references of each topic should be clearly specified.
Each of the retrieved websites were evaluated against these criteria, and if all criteria were satisfied, the web content
would be analyzed.

2.4. Phase 4: Data Extraction

In this phase, the included resources were studied in full-text and information was extracted. A data extraction form
was developed and pilot tested by two authors on a random sample of included resources. Data extraction was
carried out in two parts: The general data and the study's specific data; The general information extracted from
papers included the author’s name, publication year, study design, sample size and the study objective, meanwhile,
for educational websites, the webpage title, and URL were extracted. For all three types of information sources (e.g.
papers, guidelines and educational websites), the specific data include topics that were recommended to provide to
diabetic patients.

2.5. Phase 5: Data analysis and report

Since the data that was extracted in the previous stage were of qualitative type, the content analysis method was
used to identify the main themes. Content analysis is a systematic method to organize and describe qualitative data
(27). Data coding is the first stage to categorizing the topics. We followed the directed approach for data coding,
which uses the existing structure theory as a basis for coding and classification of data. For the case of this study, the
existing source for coding was the topics recommended in a guideline which is dedicated to diabetic patients' self-
care education (10), and was introduced by the American Association of Diabetes Educators. The coding guide
contains an operational definition for each category. The coding process was performed independently by two
individuals and the reliability was calculated by Kappa coefficient.

2.6. Developing Weighting Model

In this stage, topics have been assigned weights to specify their level of importance. The weighting model was based
on two parameters: the frequency of the topic and the type of information source. The frequency specifies the
number of resources that referred to a specific topic, and the type of information source can be one of the following
three: scientific paper, guideline, and patient education websites. Grading the strength of information resources was
based on the "5s" model (28) which is a pyramid of literature quality introduced by the University of Michigan (29).
In this model, non-scientific sources such as experts’ opinion, website contents, etc. constitute the lowest level
(first), the original studies belonged to the study layer (second), and guidelines mapped to the summaries layer,
which is fifth in the pyramid. So, the information sources were involved in the equation with the following
coefficients: guidelines=5, articles=2 and educational products=1. The weight of each topic was calculated using the
Equation 1 (Ti refers to the i-th topic in the model):

Equation 1: Weight (T;) = Frq (T;.Papers) x 2 + Frq (T;.Guidelines) x 5 + Frq (Ti.WebSites) x 1
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3. Results

A total of 142 papers were retrieved from PubMed database. While screening papers, it was found that a prior
review article with similar research questions exists, that has reviewed 26 studies on informational needs of diabetic
patients (30). The full-text of these 26 articles was studied considering the eligibility criteria of the present study.
Since our focus was on type 2 diabetes, 14 papers were accepted for inclusion in the current study. Furthermore, a
complementary search was conducted to cover studies published between July 2015 and August 2018, which
resulted in three extra eligible papers. Overall, 17 papers were reviewed.

The search strategy to identify diabetes guidelines resulted in 58 retrievals, after scanning, five guidelines met the
eligibility criteria. In the search for identifying relevant patient education websites, the first page of Google results
from each of the five queries yielded 50 potentially relevant items for screening. Following the screening process
and removing duplicates, 10 websites met all eligibility criteria and were included for further manual search. The
Study flow diagram is shown in Figure 1, which depicts the three phases of the review, including the number of
records screened and included in the final synthesis. The number of the excluded items in each phase along with the
reason have been reported.

Patient Education Websites ‘ Guidelines ‘ Research Papers
(n=50) (n=58) (n=142) |

Duplicate=12 Duplicate=8
Exclusion due to: ‘L

Non-English=10
No patient education | 53| Screening Screening
section=15 (n=58) (n=134)

Not original=21

Exclusion due to:
Google Ads =7
Anonymous author=4
No educational
content=6

No reference=4
Biased information=3

Screening
(n=38)

Clinical oriented=7

not up-to-date=4 e
Evaluate 261 |dentifying
Relevancy existed review
\

v

A4
Included (n=10) | Included (n=5) I — Upde;':a:;()aarch I
' v v v

[ Data Aggregation ]

Y

[ Data analysis (normalization, coding, frequency analysis, categorization ]

rlnclusion ' rScreening ‘ ﬁdentification\‘

[ Weight assignment ]

Data analysis and
model Development

[ Topic model ]

Figure 1. Search strategy and topic selection process

Considering the space limit of the paper and the large volume of data extraction tables, the detailed information
extracted from each resource is grouped based on their information source. The extracted topics along with their
references were collected in an Excel file. Terms that refer to the same concept were normalized to increase the
consistency. Then, topics were coded and organized into six main classes, each representing one main aspect that
diabetic patients deal with. Topics that are categorized under the same class are either complementary or
interrelated. Table 2 shows the main classes and their definitions and is used as coding guide. In the final topic
model, topics are categorized into six main classes, each may have up to three subclasses. Figure 2 presents a
classification map that provides a visual overview of topics along with their weights. We have used XMind Version
3.2.1 to develop this map.
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Heart disease Chronic Medication |Oral Usage
Stroke complications Side Effect
Kidney failures Mechanism
Eye problems Insulin Types of
Nerve damages insulins
Dental diseases Aetiology of Diabetes Preparation
Sexual Signs Injection
dysfunction Diagnosis Dosage
Ketoacidosis Acute Treatment options calculation
Hypoglycemia | complications Diet Useful and Food properties
Hyperglycemia harmful foods
Causes Diet planning |Timing and
Diagnosis meal portion,
Care Diabetes servings,
Symptom pathophysiology Substitution list
Prevention Carbohydrates |Glycemic
/7 index,
Carbohydrates
[ Course of Disease count,
Treatment Process l_> Artificial
sweeteners
) ) ) Exercise |Benefits
Diabetic Patient Type
Information Needs Intensity
Frequency
Duration
Diabetes through Monitoring | Result
[ Copying skills ] the life cycle Interpretation
Annual
l checkups
Stress Attitude Lab tests
Anxiety Pregnancy | Stages of life Foot care
Depression Maturity General  |Weight
Environmental Elderliness Health control
Behavior Solution Travel, Special Smoking
change Fasting conditions cessation
strategies Vacation, Sleep
Relaxation Illness, disorders
techniques Surgery Comorbidities

Figure 2. Concept map of educational topics for diabetic patients
Table 2. The coding guide to classify topics

Classes Definition

Treatment process Information needs concerning administration or application of remedies to a patient, or
concerning diabetes self-management.

Course of disease All information needs on topics related to the course of disease (progression through a

development or period of illness, symptoms, side effects).

Diabetes through the | Information needs related to topics that are part of different stages of the human life course
life cycle - traditionally, this includes childhood, adolescence, adulthood and old age; as well as
special conditions, situations and events.

Pathophysiology of Diabetes-related information needs on topics that refer to the pathophysiology of diabetes

diabetes (e.g. impaired insulin secretion and increased insulin resistance).
Coping Management | Coping skills related to stressful and critical conditions.
Support Information needs related to support that which is defined as a person or thing that provides

aid or assistance in managing diabetes more efficiently.
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4. Discussion

This is the first study on the development of a topic model for the information needs of patients in general and
patients with diabetes in specific. Our approach to understanding the information needs of people with diabetes was
to systematically explore and analyze multiple information sources, i.e. papers, guidelines and educational websites.
The integration of information from several heterogeneous sources can provide a more comprehensive
understanding of the domain. Topics were identified and aggregated from different sources and were organized in a
hierarchical multi-layer structure where the upper levels represent the most general issues and the lower ones
include more specific subjects. This helps the policy makers to develop more effective educational programs for
diabetic patients.

Review of the evidence on information needs of patients with diabetes revealed that compared with other chronic
diseases there is a considerable lack of studies in this field, despite diabetes being one of the largest public health
issues  (17). The content of information needs of diabetic patients, was similar to those found in people with other
chronic diseases or cancer, such as “prognosis of disease”, “diagnostic tests”, “treatment”, ‘“self-care”, and
“emotional and psychological needs” (31). However, Duggan et al. found that people with diabetes have a higher
need for information about drugs than people with cancer or cardiovascular diseases (9). Instruments for collecting
information needs from individuals with diabetes have not been validated, methods and instruments should be
further developed against a theoretical background and validated. Our findings revealed that the three themes ranked
highest in providing information to diabetics include treatment, management, and prevention, which is in accordance
with the findings of studies for cancer patients (32, 33). The knowledge presented about the information needs of
diabetic patients through the proposed model can be used in targeted counselling and to strengthen the health
literacy of patients.

The subjectivity of the data categorization process is a limitation in this study; however, we tried to increase the
reliability by performing iterative pilot tests and expert panels throughout the process. Using only the PubMed
database and filtering the search to the title of papers can be mentioned as the other limitations of this study, which
was somewhat resolved by reviewing other information sources such as guidelines and web sites. Despite a
significant amount of literature being systematically examined in this study, there is no claim that the obtained
categories are definite or comprehensive. Factors associated with information needs, such as the effect of age
groups, gender, types of diabetes, and changes in information needs during the course of the disease have not been
studied in this research and can be investigated in future studies.

The primary strength of this study is its comprehensiveness in terms of search resources and the detailed and
transparent description of the methodology. This study addressed educational needs of diabetic patients from the
perspectives of both engaged stakeholders: the healthcare providers and the patients. Patients’ viewpoints were
investigated through research papers, and physicians' perspectives were sought out through the study of guidelines
and educational websites, assuming that the content provided on diabetic patient education websites reflected the
views of the specialists who compiled them.

The weighting model proposed in this study was a novel and innovative use of the hierarchy of evidence, where the
level of each information source in the pyramid was regarded as its degree of importance in the weight calculation
formula. Doing so, topics extracted from guidelines had the highest priority compared to papers and education
materials. In this way, the effect of the type of information sources was considered in the calculation of the weight
of topics. It is of worth to mention that the quality of information sources was determined at the level of general
groups e.g. articles, guidelines, and educational websites. Intra-group rankings were not necessary since the design
of all the included papers was the same (cross-sectional or surveys).

We believe that this study has contributions both for the field of diabetes patient education and systematic reviews.
The search strategy we developed for identifying patient education content from websites is amenable to adaptation
for a wide range of research questions in future studies, which suggests a feasible and seemingly robust method for
applying systematic search strategies to identify web-based resources in the grey literature.

5. Conclusions

There is a limited number of studies analyzing information needs in diabetes, and there is a low number of studies
investigating differences between subgroups of diabetes populations, including gender aspects or changes of
information needs during the disease. This should be further investigated. The proposed model of information needs
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for diabetes patients can be used in targeted counselling and to strengthen the health literacy of people with diabetes.
With the recent shift from physician-centered care to patient-centered care, such studies would be appreciated. It
would be interesting to look for differences between people with diabetes and cancer or other chronic diseases in
more detail.
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