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ABSTRACT 

OTHMAN, MANAL.M, Doctorate : June : 2022, Doctorate of Medical Sciences 

Title: Development of a Problem and AttRibutes bAsed DIabetes self-manaGeMent 

(PARADIGM) intervention 

 

Supervisor of Dissertation: Suhail Doi. 

 

Background: Type 2 diabetes mellitus (T2D), is a growing pandemic across the 

world. T2D requires a comprehensive diabetes self-management (DSM) skills in 

addition to medications. It is  still unclear what interventions can influence intention 

for DSM and how best these interventions can be delivered. 

Aim: To critically evaluate structure of existing diabetes self-management 

interventions and their impact on different levels of outcomes such as knowledge, 

physical activity, glycated hemoglobin (HbA1c), and quality of life. Understand 

perception of T2D patients towards intention to DSM and combine findings to develop 

problem and attribute-based case scenarios that can be integrated in DSM interventions. 

Method: First, a critical evaluation of the recent interventional studies using a 

concept analysis to clearly define the operational conceptualization and boundaries of 

existing diabetes self-management interventions programs and eventually provision of 

tools for further research. Then meta-regression analysis was conducted to classify 

existing intervention based on the attributes and evaluate the impact of these attributes 

on different levels of outcomes. Next, a focus group study to explore perspectives of 

persons with T2D towards DSM performed, followed by tool development using 

focus group responses to assess intention towards DSM. Finally, Delphi study 
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included stakeholders in diabetes care was implemented to generate a consensus on 

case scenarios  of attribute and problem-based curriculum for promotion of T2D self-

management (PARADIGM). 

Results: From concept analysis, the operational conceptualization of interventions 

were redefined into 5 key core attributes (1) decision making, (2) problem solving, (3) 

taking action, (4) patient-provider interaction and (5) resource utilization. In meta-

regression study consisting of 142 papers, skills related attributes were effective on 

improving knowledge SMD = 0.80 (0.11, 1.49); P = 0.025. Fear of complications and 

death was motivators for DSM, whereas food and social customs were demotivators 

for DSM. The tool developed from focus group study was reliable and a good internal 

consistency to predict intention towards DSM. In the Delphi, we combined previous 

findings to generate problems and attributes-based DSM intervention using case 

scenarios.  

Conclusion: This project outlined the importance of developing a robust DSME 

intervention program. This could result in increasing uptake by PWD of an effective 

intervention that can help maintain successful DSM with consequent improvements in 

their quality of life. 
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Chapter 1 : Introduction 

Diabetes mellitus (DM) is a complex chronic disease that is dramatically 

increasing in incidence and prevalence and which poses a significant public health 

challenge to most countries across the globe, DM has not only health implications, but 

also financial, social, and development consequences especially in low and middle-

income countries [1].  

Type 2 Diabetes (T2D) among the 20–79 year age groups is currently estimated 

to affect an estimated 537 million people, and is predicted to rise to 643 million by 2030 

and 783 million by 2045 [1]. In the MENA region the prevalence of T2D among those 

aged 20-79 years old is 16.2%, and this number will be expected to increase to 19.3% 

by 2045 [1]. In Qatar the prevalence of T2D is 17% [2].   

Due to the chronic and complex nature of the disease, the management will not 

depend on drug use only, but also on different management strategies to ensure good 

glycemic control. This condition is one of those for which the chronic care model 

(CCM) was developed and which advocates heavily for patient involvement in care [3] 

Figure 1.1. The CCM comprises of six components that are interrelated and of these, 

one is self-management and when applied to diabetes has been called diabetes self-

management (DSM). The latter aims to empower patients to be a partner in achieving 

their glycemic targets [4]. A population-based study evaluating the effectiveness of 

CCM in managing T2D in primary care suggested that the use of this model of care 

reduces the incidence of diabetes complications and all cause mortality[5] . The patients 

who were enrolled in the CCM experienced a reduction in cardiovascular disease by 

56.6%, microvascular complications by 11.9%, and mortality rate by 66.1% over five 

years follow-up[5]. Furthermore, the cost of health care resulted in savings of  7294$ 

per individual during the five years[6]. The strengths and success of the CCM seem to 
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be linked to its team based approach and its focus on empowering patients through self-

management [7].  

 

 

Figure 1.1 Chronic Care Model[3] 

1.1 History of Diabetes Self-Management Education (DSME): 

In 1918, Joslin identified that tight glucose control leads to fewer and less 

extreme complications. Recognized pioneer in glucose management, he became a 

spokesman for the "cause of diabetes". He was the first to advocate for teaching patients 

to care for their own diabetes, an approach now commonly referred to as DSME. The 

first formal Joslin Clinic diabetes teaching program was established in the 1930s , and 

has been the site of many significant developments and has served as a model for other 

areas of patient education[8].  Figure 1.2 describes the historical review of DSME [9]. 

The notion of self-management evolved during the 1960s and 1970s influenced by 

changes in societal values about individuals’ responsibility for their health however, 
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the quality of diabetes education varied considerably. To address this, the National 

Diabetes Advisory Board (NDAB) in the US, in collaboration with other diabetes-

related groups, developed standards to be followed[10].  

 

Figure 1.2 History of DSME 

In 1983, the National Standards for Diabetes Patient Education Programs was 

developed as a result of the Diabetes Control and Complications Trial (DCCT) which 

was conducted from 1983 to 1993[11]. The standards were deliberately designed to be 

general enough to be implemented in a variety of settings and to deal largely with the 

processes of developing and maintaining a quality diabetes education program. The 

original standards consisted of ten components, each divided into elements applicable 

to the sponsoring institution or the educational program. Review criteria were 

developed as a method to measure the programs' achievement[12]. 

The American Diabetes Association (ADA) implemented a process in 1986 to 

officially recognize programs that attain the National Standards for Diabetes Patient 

Education Programs. The first program to achieve these standards was recognized by 
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the ADA in 1987, and since then over 375 programs have achieved this status [13].  

By the 1990s, self-management was firmly established as part of central health 

care policy through the Wanless reports[14]. Since 1995 several iterations of the 

guidelines (also called standards to be followed) appeared[12, 15-17].  Within the 

guidelines, teaching techniques for DM education were not specified, but rather 

deliberately vague, designed to be general enough to be implemented in a variety of 

settings and to accommodate the processes of developing and maintaining a quality 

diabetes education program[15].  

By 2010, a need for a written curriculum for any diabetes self-management 

education program was deemed necessary to provide comprehensive instructions in the 

content areas relevant to the target population’s culture, age, type and duration of DM 

and individual learning abilities. This was identified by a Task Force which was jointly 

convened by the American Association of Diabetes Educators and the American 

Diabetes Association [17]. These guidelines consisted of structure-related, process 

related and outcome related sections. Within the process related guidelines there was 

reference to the written curriculum with general areas of education outlined such as 

“incorporating physical activity into lifestyle”. Under the direction of these guidelines, 

self-management programs continued to target a set of daily behaviors that patients 

should adhere to in order to manage their chronic condition[12, 15]. 

1.2 Definition of Diabetes Self-Management today and availability of structured 

intervention programs:  

ADA defines DSME as the “process of facilitating knowledge, skills, and 

abilities necessary for diabetes self-care”. Diabetes self-management support (DSMS) 

is defined as “ the support that is required for implementing and sustaining coping skills 

and behaviors needed to self-manage on an ongoing basis”[16].  
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The overall objectives of DSME today are to support informed decision-

making, self-care behaviors, problem-solving and active collaboration with the health 

care team and to improve clinical outcomes, health status, and quality of life [17]. 

Specific benefits were framed in terms of outcomes such as a) improve the knowledge 

and understanding of the disease for individuals with diabetes, b) empower individuals 

with diabetes and improve their abilities to live safely with their condition, c) enhance 

psychological status to living with diabetes, d) motivate diabetes self-management 

behaviors among individual with diabetes and finally to e) generate better clinical 

outcomes [18]. 

There are currently many different structured education programs for different 

types of DM, for example: X-PERT (Expert Education versus Routine Treatment) is a 

group based self-management program based on theories of empowerment[19] and 

DESMOND (Diabetes Education for Ongoing and Newly Diagnosed) is also a group 

based education program focused on an individual’s illness beliefs based on social 

learning theory[20] . These programs have led to some improvements in clinical and 

psychosocial outcomes for individuals with T2D compared to one-to-one 

education[21].  

The overall objectives of DSME today include DSM support (DSMS) to support 

informed decision-making, self-care behaviors, problem-solving and active 

collaboration with the health care team and to improve clinical outcomes, health status, 

and quality of life.[22]. Thus, DSME programs are largely focused around outcomes 

that are audited regularly against consistent criteria by independent assessors for quality 

assurance. This has resulted in a proliferation of outcomes and the day-to-day tasks or 

skills patient should learn to achieve those outcomes are left to various healthcare 

providers to determine based on the advisory structure of the existing guidelines. Some 
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of these skills taught are purely behavioral and others are a combination of behavioral 

and psychological aspects while others are management skills, and each provider 

interprets the delivery of such education in the light of their experience and expertise. 

This may contribute, in part, to the observation that high participation rates in current 

DSME programs do not guarantee attainment of clinical outcomes[23].  

The first structured diabetes education program delivered for groups of people 

with diabetes was developed by Michael Berger and his colleagues [24]. It focused on 

transfer of knowledge and skills around glucose control, insulin use, and preventing 

acute complications, and was to be delivered by trained nurse educators and, being 

structured,  also allowed the efficacy of such programs to be evaluated. The latter led 

to a move towards structuring the education program for DM in order for it to be tested 

in trials and to generate evidence based data [23]. While this was an opportunity to 

specify what was to be learnt, this did not ultimately change the DSME process as much 

as would have been expected [23]. One reason was that it lent itself to a broad definition 

as: “a planned and graded process that facilitates the knowledge, skills and ability for 

diabetes self-management and empowers individuals to live healthily, to maintain and 

improve their quality of life and assume an active role in their DM care team [25]”. 

This led to a myriad of interpretations because key elements suggested for a structured 

education program were process or outcomes based and included [21]:  

• A theoretical basis 

• A comprehensive and clear structured curriculum 

• Delivery by certified educators 

• A quality assurance system 

• A well-designed auditing processes 
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This was an attempt to increase benefit from it, but this thinking also led to a 

proliferation of structured diabetes self-management intervention programs among 

different institutions worldwide, given the lack of specificity about what was to be 

taught. Despite the latter, a systematic review conducted in the Gulf Cooperation 

Council (GCC) states (Saudi Arabia, Qatar and Oman) regarding structured DSME 

programs reported a positive impact on HbA1c levels, and significant improvement in 

physical activity( UAE, Saudi Arabia, and Oman) [26]. During the last decade many 

self-management programs have been developed and delivered by the healthcare 

sectors, but there has been no consensus over their content and delivery mode [27] and 

thus all have been developed with different interpretations on content depending on 

what the health system felt was useful to generate the desired outcomes. 

1.3 Rational of the Thesis: 

Currently, DSME programs target attainment of aspects within three broad 

outcome groups: medical outcomes, behavioral outcomes and emotional outcomes 

[28]. What content and skills are taught to PWD varies widely depending on the 

providers’ interpretation of priorities in these areas. Following Wagner’s Chronic Care 

Model [29],  there was a renewed interest in dealing with chronic disease self-

management [29] because it subsumed within it efforts to integrate self-management 

support. Another seminal work was that by Lorig and Holman in 2003, that dealt with 

the mechanisms underpinning chronic disease self-management  [30] which outlined a 

view-point different from the existing general trend noted for DSME namely that one 

needs to address three main self-management responsibilities: medical management, 

role management, and emotional management. However, Lorig and Holman’s position 

was that specific self-management skills patients need to acquire must be defined a 

priori , and thus represented the first attempt to advocate for a skills to be acquired 
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approach as opposed to an outcomes to be achieved approach in chronic disease self-

management [30]. Unfortunately, Lorig and Holman’s much cited paper failed to shift 

[30], the DSME away from the focus on the attainment of desired outcomes to actual 

attributes that are desirable to be acquired by patients with DM. Their legacy lay in 

setting a strong foundation for providers to think of ways in which such skills can be 

met[30].  

Currently, there remains a lack of consensus about what works best to encourage 

people with T2D to self-manage their condition. Nor is there a clear understanding of 

how best DSME can be structured for delivery. These questions have been flagged as a 

research priority in DM by the Diabetes UK–James Lind Alliance Priority Setting 

Partnership[31].  The National Strategy to Prevent Diabetes in Qatar identifies, patient 

empowerment as one of the six pillars pertinent to develop a specific tailored self-

management intervention program[2]. This program of research therefore was 

undertaken to examine these gaps locally and propose a framework for structured 

DSME addressing these issues by shifting from an outcomes-to-be-achieved approach 

towards a core-attributes-to-be-developed resolution. 

1.4 Aim of the Project: 

The main aim of this project is to develop a structured diabetes self-management 

intervention program which,  in future studies, can be assessed against  its impact on 

different levels (immediate, intermediate, post-intermediate and long-term) of 

outcomes such as knowledge, physical activity, HbA1c, and quality of life. 

1.5 Objectives of the Thesis: 

Each phase of the integrated project has specific objectives outlined below.  
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1. Objective 1: To define the boundaries of DSME interventions and resolve 

ambiguity in its operational conceptualization. 

2. Objective 2: To assess the impact of reclassifying existing interventions 

according to the results in objective 1 and assess the impact of the new 

classification on the four outcome levels using meta-regression to ensure the key 

attributes target different outcomes. 

3. Objective 3: To understand perceptions of PWD toward diabetes self-

management (DSM) to further improve intervention development. 

4. Objective 4: To assess the intention of people with T2D toward self-management 

based on the Triandis model to better tailor intervention development. 

5. Objective 5: To use the Delphi process to develop a final diabetes self-

management educational intervention using data from objectives 1 – 4.  
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Chapter 2 : Overview of Methods Used In This Program of Research 

2.1 Concept analysis 

The project started with literature screening using different databases such as 

Pubmed, Embase, and Cochrane, and the 50 most recent intervention studies were 

critically evaluated using a concept analysis approach. Walker and Avant’s method was 

applied because it is a clear and well-structured method that is commonly used in health 

to develop a clear operational definition of the research concept [34] that integrates the 

critical attributes and their empirical referents in the real world.  

Using concept analysis allows us to clearly define the operational 

conceptualization and boundaries of existing diabetes self-management interventions 

programs and eventually provision of tools for further research.  

The main outcomes from this approach are: 

a) Defining the key attribute of the concept (diabetes self-management 

intervention)  

b) Provision of a model case as an ‘‘absolute example’’ of the concept that shows 

each of the specifying attributes of the concept that emerge through this 

analysis.  

c) A discussion of “antecedents and consequences", and as their names propose, 

these will either precede or are the result of the concept respectively and 

clarifying these will help illustrate the evolution of such an intervention.  

d) A discussion of the ‘‘empirical referents” which are concrete measures that can 

be used to measure the defining attributes of the concept itself.  

The above outcomes were achieved using the following eight steps based on Walker 

and Avant’s method: 

Step 1 “Select the concept”: The development of structured DSMES programs and the 
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best method for the delivery of a structured DSMES intervention is still unclear. A clear 

operational definition of self-management interventions in T2D  was selected as the 

concept for this analysis. 

Step 2 “Identify analysis aims and purposes”: The main purpose of this analysis is to 

clarify the definition and conceptualization of self-management interventions for T2D. 

This would involve a detailed investigation following the steps of a formal concept 

analysis.  

Step 3 “Recognize concept uses”: The scope of this analysis was exclusively 

for diabetes self-management interventions and all types of interventions delivered to 

promote self-management in type 2 diabetes were reviewed. This was done to generate 

the most inclusive  conceptualization of DSME interventions based on those reported 

in the recent literature. This is especially important since DSME intervention content 

has been defined ambiguously such that an operational definition is left open to the 

health system end users. To ensure that our concept analysis was contemporary, we 

chose the most recent 50 intervention studies from an extensive search reported 

elsewhere [32]. These 50 intervention studies were limited to those evaluating the 

efficacy or effectiveness of DSME in T2D, recruited adults 18 years and above, were 

written in English (or including an abstract in English) and excluded those studies that 

focused explicitly on special populations (e.g., dementia , Down’s syndrome etc.). The 

search identified 142 studies  published between 1990 and April 2020 from which the 

most recent 50 were selected, published between 2015 and 2020 [32], to ensure the 

most contemporary data which is essential for concept analysis.  

Step 4 “Determine the defining attributes”: An organized and focused method 

was applied to determine the essential attributes of the DSME intervention programs 

using the most recent 50 studies, by focusing on and re-classifying the selected items 
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taught in terms of common and  essential attributes of the content of the varying 

diabetes self-management program contents and classifying them based on their 

putative mechanisms.  

Step 5 “A model case identification”: A model case is one that considers all the 

defined attributes present in the DSME intervention program applied to the case. The 

case was identified based on the clinical experience of one of the authors (MO).  

Step 6 “Identify additional cases”: In order to carefully recognize the 

consequences of the lack of application of the defined attributes, additional cases that 

did not fully apply or missed all attributes will be considered in the analysis.  

Step 7 “Antecedents and consequences identification”: Antecedents are events 

or attributes that should be present prior to the to a concept’s application. For example, 

diagnosis with T2D, access to the health care system, and availability of self-

management program within the health system are considered antecedents. Impact of 

DSME programs on the health status for people with T2D, and reduction in the cost of 

diabetes management on the health system are considered as consequences.  

Step 8 “Describe empirical referents”: Eventually, empirical referents were described 

for each of the specified attributes to make the attributes of the concept measurable in 

a more standardized manner. 

2.2 Meta-regression analysis 

A  meta-regression analysis was conducted. PubMed, Embase, Cochrane Central 

Register of Controlled Trials, Cochrane library, ClinicalTrials.gov, WHO website, 

PsycINFO, and the grey literature (www.opengrey.eu/) were searched from 1990 to 

2020. The search strategy was broad and included several keywords and synonyms 

(supplement section A). To identify trials that may have been missed through the search 

strategy, the top 20 similar citations for included studies on PubMed were manually 
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searched. Simple structured Boolean searches were also constructed as these are 

efficient and reliable search techniques to assess the completeness of an evidence base 

consisting of published trials [33]. In addition, all references from the included studies 

and relevant previous systematic reviews were hand searched to identify possible 

missed studies.  

Study selection: 

All interventional studies evaluating the efficacy or effectiveness of DSME in 

T2D that recruited adults 18 years and above, written in English (or including an 

abstract in English) published between 1990 and April 2020 were considered further. 

To be eligible, the studies had to be interventional (RCTs or quasi-experimental study 

designs) and have reported the outcome of interest which was the impact of a diabetes 

self- management education program on different levels of outcome (immediate, 

intermediate, post-intermediate and long-term). One outcome at each level was chosen 

for analysis – the most commonly reported outcome. These were: 

• knowledge as the immediate outcome,  

• physical activity as the intermediate outcome,  

• HbA1c% as the post-intermediate outcome, and  

• quality of life as the long-term outcome.  

Studies that included people diagnosed with type 1 or other types of diabetes were 

excluded. Observational studies, study protocols and pilot studies, non-English 

language publications, studies addressing T2D in special populations (e.g. patients with 

psychological disorder or with cognitive deficits), or published only in abstract form 

were excluded.  

Data extraction and quality assessment: 
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Two authors independently assessed the eligibility of the studies using the 

Rayyan QCRI platform[34] first by title and abstract and then followed by assessment 

of the eligibility of selected studies by full-text review. Discrepancies were resolved 

through discussion and consensus after independent evaluation by another author.  

This process also applied to methodological quality assessment and extraction of key 

variables (e.g. numbers of events). When reports omitted data that we considered 

important or seemed inconsistent, the corresponding authors were contacted for 

clarification and additional information.  

The quality of the original studies was assessed using the MethodologicAl 

STandard for Epidemiological Research (MASTER) quality assessment scale [35], 

which assesses the studies against 36 bias safeguards across seven standards to be 

fulfilled. The safeguards present in each study were then counted, and these counts were 

converted into a relative quality rank between 0 and 1 by dividing the count in each 

study by the highest in the group [36] . The quality rank was planned to be used for bias 

adjustment of the pair-wise meta-analysis [37] but due to heterogeneity, a meta-

regression analysis was conducted, and quality assessment reported qualitatively. 

Data synthesis and analysis: 

The five identified DSME intervention related attributes from the concept analysis 

[38], were used to categorize selected intervention studies. The first categorization was 

those that delivered content on all three skills-related attributes (P, D and A) (henceforth 

called PDA), or were incomplete (i.e. one or more missing). The second categorization 

was into those that had all information-related attributes (Res and Rel) or neither 

present.  

The effect size of interest was the standardized mean difference (SMD) for all outcomes 
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except the post-intermediate (HbA1c) outcome as they were measured across studies 

on different scales. The weighted mean difference (WMD) was used for the HbA1c 

outcome. These differences were computed between the intervention and usual care 

arms in each study. An initial analysis was done synthesizing effects from PDA 

classified interventions sub-grouped by outcome and the latter was used to explore 

heterogeneity and small study effects. 

Heterogeneity was assessed using the I2 statistic, and a value between 0-40% 

was considered as low heterogeneity, 40-60% as moderate heterogeneity and more than 

60% as considerable heterogeneity [39]. Small study effects (the tendency for 

intervention effects estimated in smaller studies to differ from those estimated in larger 

studies, which can result from reporting or publication biases, methodological or 

clinical heterogeneity, or other factors) were assessed using Doi plots and the LFK 

index  Doi plots and the LFK index make use of the association between the effect size 

and the absolute Z score, which is a more reliable approach than funnel plots or Egger 

regression. A LFK index value greater than 1 or less than −1 indicates minor 

asymmetry, and a value greater than 2 or less than −2 indicates major asymmetry [40].  

Since there was significant heterogeneity across studies, meta regression 

analysis was only reported, but retained the heterogeneity and publication bias metrics 

from the initial analysis as an overview. The meta-regression models included two 

explanatory variables: an indicator for the PDA group (0, incomplete PDA and 1, PDA) 

and an indicator for the Res-Rel group (0, no Res or Rel and 1, both Res and Rel present) 

as defined above. A robust error fixed effect meta-regression analysis [41] using these 

two categorical covariates was performed. In this approach, weighted least squares is 

used for parameter estimation and (cluster) robust variance estimation is used to 
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estimate standard errors and conduct hypothesis tests [42].  

2.3 Mixed methods analysis   

In step 1 a focus group based on Triandis model using qualitative method was designed 

to understand the perspectives of people with T2D (PWD) towards DSM. [43]. 

Four focus group interviews with patients attending outpatient diabetes clinic at 

secondary and tertiary setting were conducted virtually due to COVID-19 gathering 

restrictions. The inclusion criteria included being an Arabic and English speaker, 

diagnosed with T2D, have  an access and ability to use online platform. The exclusion 

criteria included, being unable to speak Arabic and/or English, no formal diagnosis of 

T2D, lack of access and/or ability to use online platform.  

A purposive sampling method was used and recruitments continued until we 

reached saturation [44]. Twenty-nine participants of different nationalities participated 

in the study. Three participants dropped from the study due to time limitations.  

Participants were divided into four groups: two male groups and one female group 

of Arabic speakers, and one gender-mix group of English speakers. Each group 

included four to nine participants. The focus group sessions ranged from 60 to 90 

minutes and were conducted in either Arabic or English.  

Each focus group session was led by two researchers and began with an icebreaker 

introduction; the researchers were introduced, and participants were asked to share their 

backgrounds and history of diabetes. The researchers prepared a set of questions that 

aligned with Triandis’ TIB Model, addressing each of the four components in the model 

[45]. 
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Additional questions emerged from participants’ responses to the main questions. 

The focus group sessions were voice-recorded and transcribed. Discussions in Arabic 

were translated to English by an expert in translation from Arabic to English.  

Two researchers independently analyzed the focus groups transcripts, using 

structured-deductive content analysis. Furthermore, summative-inductive content 

analysis was conducted on insights and reflections that did not align with Triandis’ 

themes but contributed to understanding patients’ perspectives on T2D self-

management. Both researchers compared their final themes of analysis.  When 

consensus could not be reached, a third person adjudicated. Qualitative validation 

strategies were employed for the findings’ validation.  

In the next step responses were classified and converted into items within each 

of the theoretical domains of the Triandis model (intention, social factors, perceived 

consequences and affect).A questionnaire consisting of 42 such items: 12 in the 

intention domain (scale s1), 15 in the social factor’s domain (scale s2), 9 in the 

perceived consequences domain (scale s3) and six in the affect domain (scale s4) was 

developed. All scale items were constructed as five-response Likert-type scales except 

scale s4 which was a five-point semantic differential scale. Eight items were included 

for demographic characteristics, including age, sex, nationality, social status, education 

level, living status and years since diabetes diagnosis. The final pre-coded questionnaire 

was pre-tested with ten patients in order to assess face validity and duration. 

Subsequently, minor adjustments were done to the wording of some questions.  

Histograms of individual items as well as inter-item correlations within each 

subscale were reviewed to identify floor or ceiling effects that do not help in 

discriminating between patients, and thus could be removed from the scale. Those items 

that had zero or nearly zero variances or average inter-item correlations less than 0.15 
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were flagged for removal.   

Reliability analysis was used to improve the scale derived from the qualitative 

analysis by selecting out items that largely measure esoteric aspects that can be 

considered as random error. To do so, the item-test correlation and the Cronbach alpha 

were calculated. Any item with an item-test correlations <0.2 or any item with a 

Cronbach’s alpha (compares the sum of item variances with the variance of the sum 

scale) that increased significantly (reaching 0.60 – 0.70 or higher) when it was excluded 

were flagged for removal.  

The final items that formed each scale were then centered in the middle of the 

five-point Likert scale (range now -2 through 0 to +2) and averaged into a score for 

each of the four subscales (s1score to s4score). The s1score (intention subscale average 

score) was dichotomized into upper tertile (1; higher level intention) and lower two 

tertiles (0; medium to lower-level intention). Multivariable logistic regression was used 

to identify the subscale scores independently associated with higher level intention. 

Based on the previous findings, a Delphi method was conducted virtually using 

Microsoft Teams due to COVID-19 restrictions to identify the factors and strategies 

that can be best employed to develop diabetes self-management educational modules 

using Problem Based Learning (PBL) addressing the five attributes discussed 

previously [46].  

2.4 Delphi methods 

After stakeholder mapping based on their expertise and experience in the field, The 

Important content to be delivered that was consistent with the five attributes was listed 

exhaustively and subjected to critical discussion. The following five steps were 

completed in sequential Delphi rounds: (1) Introduction of the concepts of the five 

attributes; (2) determination of real examples that mimicked clinical practice related to 
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each attribute; (3) scenario building; (4) interaction development and (5) refinement (if 

required) of the scenarios and interactions. 

A total of eleven rounds were carried out with the steering group of key stakeholders. 

The purpose of the first meeting was to introduce the five attributes that were published 

previously [38] and to agree on the content of new educational modules for DSME 

intervention in relation to these attributes. Stakeholders were asked to provide authentic 

examples of each attribute [46] derived from their daily practice to be discussed in the 

next round.  

In the second meeting, stakeholders identified cases from their practice that exemplified 

the five attributes. These cases were created based on actual clinical examples 

witnessed by the educators but subsequently modified to provide a comprehensive 

teaching case to maximize learning opportunities and target specific learning objectives 

deemed necessary for people living with diabetes to learn.  

The initial cases were discussed after which five educators were tasked with  further 

developing the scenarios to ensure it explored all the facets of the attribute under 

review. We agreed to start with problem solving, and decision-making attributes for the 

next round.  

 The third round comprised of elaboration and content clarification of the two case 

scenarios. Question prompts and answers were devised to support patient-educator 

interactions at this time.  

In round four, the proposed interactions were finalized and approved. The interactions 

will help the facilitator to navigate the discussion, focusing on the relevant attributes 

and engage the learner in productive dialogue that allows learning to procced ex officio. 

The same process was repeated to delineate the learning objectives and develop the 

PBL scenarios for each of the attributes. 
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Chapter 3 :Towards A Better Understanding of Self-Management Interventions 

In Type 2 Diabetes: A Concept Analysis 

3.1 Introduction  

Diabetes self-management education (DSME) was first developed in the 1930s 

with the first formal Joslin Clinic Diabetes Mellitus (DM) teaching program [9]. In 

the mid-eighties to early nineties, the National Standards for Diabetes Patient 

Education Programs were developed as a result of the Diabetes Control and 

Complications Trial [47]. Within these programs, most of the diabetes self-

management approaches taken were under the direction of the individual’s 

physician and other health care providers, and the emphasis on input from the 

individual with diabetes was limited [48].  

Although patient empowerment was the goal, it was seen more as a vision or 

philosophy rather than a technique or strategy which could be used by health 

professionals to help patients to achieve their goals [49]. Therefore, gradually, the 

focus of such interventions shifted towards patient education deemed necessary for 

individuals to optimize glycemic control and avoid progression in the face of Type 

2 Diabetes (T2D) [50].  

Since 1995, over 375 programs have been recognized under the national 

standards of the American Diabetes Association [8]. The focus continued to be on 

the individual’s responsibilities to avoid outcomes associated with disease 

progression [50] and the updates made to the DSME guidelines (called standards 

to be followed) [12, 15-17] were deliberately designed to be generic, so that they 
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could be implemented in a variety of settings. These guidelines consisted of 10 

standards, and each standard was divided into aspects applicable to the sponsoring 

institution or the educational program [12].  

By 2010, a written curriculum was recommended – and this was an attempt to 

structure the self-management education program [17].  

This evolution of DSME described above has led guidelines and the standards 

subsumed within them to be less prescriptive and more general, leading to overall 

objectives that are generic with ill-defined boundaries. Health professionals are left 

individually to interpret and decide upon the needs for informed decision-making, 

self-management behaviors, problem-solving and effective partnership, and to 

assess how these intervention can be optimally designed such that they result in 

improvements in clinical outcomes and quality of life [22].  

During the last decade many self-management programs have been developed 

and delivered by the healthcare sector [27]  and these have mainly addressed aspects 

of self-management that are thought to impact three broad outcome groups: medical 

outcomes, behavioral outcomes, and emotional outcomes. However, the content 

taught to patients varies widely depending on the providers’ interpretation of 

priorities in these areas.  

One reason for this variability in intervention design is that the scholarly 

literature has not adequately captured the theoretical aspects of self-management 

interventions in T2D. It is not clear whether the current T2D specific definitions of 

self-management are based on an adequate operational conceptualization and 

unraveling of the latter has been flagged as a priority for research [31].  

The purpose of this article is therefore to clearly define the boundaries of DSME 

interventions and resolve ambiguity in its operational conceptualization. We 
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address this gap through use of Walker and Avant [51] method of concept analysis 

which will enable us to generate specific attributes desired in an intervention for 

promoting self-management in T2D .  

3.2 Methods 

This paper uses a concept analysis as a structured approach to define the 

boundaries of the chosen concept. Walker and Avant’s method was applied in this 

paper, because it is a clear and well-structured method that is commonly used in health 

and that can help the development of a clear operational definition of the DSME 

intervention [51].  

The process of completing the analysis will enable a much clearer definition of 

the boundaries of this concept and what it entails. The end result is expected to be 

clarification of the DSME intervention’s operational conceptualization and eventually 

provision of tools for further research. The main outcomes from this approach are 

expected to be: 

e) Defining the key attribute of the concept (diabetes self-management 

intervention)  

f) Provision of a model case as an ‘‘absolute example’’ of the concept that shows 

each of the specifying attributes of the concept that emerge through this 

analysis.  

g) A discussion of “antecedents and consequences", and as their names propose, 

these will either precede or are the result of the concept respectively and 

clarifying these will help illustrate the evolution of such an intervention.  

h) A discussion of the ‘‘empirical referents” which are concrete measures that can 

be used to measure the defining attributes of the concept itself.  

The above outcomes were achieved using the following eight steps: 
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Step 1 “Select the concept”: The development of structured DSMES programs have 

been tested in trials to generate evidence based data [23] but this has not helped to 

standardize what should be delivered. While existing programs do indeed achieve some 

improvements in clinical and psychosocial outcomes for individuals newly diagnosed 

with T2D compared to one-to-one usual care [21], the best method for the delivery of 

a structured DSMES intervention is still unclear regardless of who the individual is with 

diabetes or where they live in the world. This question has been flagged as a research 

priority in DM by the Diabetes UK–James Lind Alliance Priority Setting Partnership 

[31]. The James Lind Alliance [31] asked the question “what is the best way to 

encourage people with type 2 diabetes whoever they are, wherever they live to self-

manage their condition and how should it be delivered”. An answer to this question 

requires a clear operational definition of self-management interventions in T2D and 

hence was selected as the concept for this analysis. 

Step 2 “Identify analysis aims and purposes”: The main purpose of this analysis is to 

clarify the definition and conceptualization of self-management interventions for T2D. 

This would involve a detailed investigation following the steps of a formal concept 

analysis.  

Step 3 “Recognize concept uses”: The scope of this analysis was exclusively for 

diabetes self-management interventions and all types of interventions delivered to 

promote self-management in type 2 diabetes were reviewed. This was done to generate 

the most inclusive  conceptualization of DSME interventions based on those reported 

in the recent literature. This is especially important since DSME intervention content 

has been defined ambiguously such that an operational definition is left open to the 

health system end users. To ensure that our concept analysis was contemporary, we 

chose the most recent 50 intervention studies from an extensive search reported 
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elsewhere [32]. These 50 intervention studies were limited to those evaluating the 

efficacy or effectiveness of DSME in T2D, recruited adults 18 years and above, were 

written in English (or including an abstract in English) and excluded those studies that 

focused explicitly on special populations (e.g. dementia , Down’s syndrome etc.). The 

search identified 142 studies  published between 1990 and April 2020 from which the 

most recent 50 were selected, published between 2015 and 2020 [32], to ensure the 

most contemporary data which is essential for concept analysis.  

Step 4 “Determine the defining attributes”: An organized and focused method was 

applied to determine the essential attributes of the DSME intervention programs using 

the most recent 50 studies, by focusing on and re-classifying the selected items taught 

in terms of common and  essential attributes of the content of the varying diabetes self-

management program contents and classifying them based on their putative 

mechanisms.  

Step 5 “A model case identification”: A model case is one that considers all the defined 

attributes present in the DSME intervention program applied to the case. The case was 

identified based on the clinical experience of one of the authors (MO).  

Step 6 “Identify additional cases”: In order to carefully recognize the consequences of 

the lack of application of the defined attributes, additional cases that did not fully apply 

or missed all attributes will be considered in the analysis.  

Step 7 “Antecedents and consequences identification”: Antecedents are events or 

attributes that should be present prior to the to a concept’s application. For example, 

diagnosis with T2D, access to the health care system, and availability of self-

management program within the health system are considered antecedents. Impact of 

DSME programs on the health status for people with T2D, and reduction in the cost of 

diabetes management on the health system are considered as consequences.  
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Step 8 “Describe empirical referents”: Eventually, empirical referents were described 

for each of the specified attributes to make the attributes of the concept measurable in 

a more standardized manner. 

3.3 Results 

3.3.1 Steps 1 - 3 

The initial screening has been reported previously [32], and the 50 most recent 

studies were used for this concept analysis to evaluate the existing DSME interventions. 

The analysis of these 50 studies was grounded in their reporting of what was delivered 

regardless of the delivery mode used in each DSME intervention programs. The average 

population consisted of subjects from the following countries: US (n=10), Iran (n=8), 

China (n=4), Spain (n=3),Australia (n=2), Brazil (n=2), Canada (n=2), Indonesia (n=2), 

Netherlands (n=2), Philippines (n=2),  Ethiopia (n=1), Greece (n=1), Hong Kong (n=1), 

India (n=1), Iraq (n=1), Italy (n=1), Jordan (n=1), Kenya (n=1), Thailand (n=1), and 

UK (n=1), Turkey (n=1), Mali (n=1), Cyprus (n=1).  

3.3.2 Step 4: “Attributes” 

Critical evaluation of the different articles using codes and categories on 

extracted data identified five attributes after discussion within the research team that 

were consistent with the generic mechanisms of chronic disease self-management 

previously proposed by Lorig and Holman [30]. Table 9.1(Supplementary file) gives 

an example of the mapping of the content of the different interventions to the finally 

chosen attributes. To improve the legibility of the results, the different attributes are 

organized as follows:  
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1. Three skills related attributes mainly related to the abilities and skills of the 

individual with T2D to perform specific tasks that help them to manage and 

cope with DM.  

2. Two information related attributes mainly related to the knowledge and 

information which should be acquired by an individual with DM to help them 

to manage and cope with DM. 

These five attributes seem to be the core of the intervention programs and cover all 

aspects from enabling individuals to cope with, manage, and make informed choices 

about their treatment to discussing these choices with their health care provider [30]. 

The operational conceptualization of DSME interventions for T2D can therefore be 

defined in terms of these five attributes.  

3.3.2.1 Overview of common delivery items that were classified as skills related 

attributes: 

1. Attribute 1: Problem solving abilities (P): 

Common delivery items that seemed to be consistent with this attribute include 

education targeted at flexibility in managing daily life activities impacted by T2D. 

Examples of intervention content include education around use of insulin injections 

safely at construction work sites with extreme heat (under the sun) and dealing with 

work obstacles effectively [52], teaching patients the skills necessary to overcome 

social barriers such as pressure to eat unhealthy foods on special occasions and 

festivities or to deal effectively with financial  stressors [53] and managing uncertainty 

around aspects such as medication benefit and herbal alternatives[54].  

These items relate to skills and abilities used and learned through experience by 

persons with T2D to solve any difficulties they may face throughout their life to cope 
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with and manage their disease. This attribute provides patients with basic information 

and skills to facilitate effective coping strategies with real-life problems, and to deploy 

solutions in life outside DM management but brought on by DM. This is different from 

skills required to solve a specific T2D management problem [55]. It requires critical 

thinking and planning strategies to generate and implement alternative solutions. These 

facilitate decision making to prevent undesirable problems in usual life related to DM 

[55].  

The implementation of problem solving skills may affect the individual’s 

emotion and social environment which may require a coping behavioral response that 

needs support from the surrounding environment such as health care provider, family 

members, or peers [55]. A key example would be managing DM during special events 

or festivities. 

2. Attribute 2: Decision making (D): 

Common delivery items that seemed to be consistent with this attribute in the 

studies reviewed include educational content such as sick day management, for 

example how to adjust diabetes related treatment if there are common illnesses such as 

flu [56], decision on treatment changes according to observed blood glucose levels, and 

management of any immediate event such as what to do with a short acting insulin dose 

if a meal was skipped [57]. This also includes items such as immediate diet tailoring in 

response to a recorded blood glucose level, for example if the pre-meal blood glucose 

level was high, how should a decision be made regarding the next meal [53]. This is an 

attribute that considers the ability to make informed choices related to personal health, 

and problem recognition which may have immediate consequences on an individual’s 

health and is usually directly related to medical care of T2D including other related co-

morbidities such as hypertension, dyslipidemia, and smoking. This is mainly linked to 
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scientific basics learned from health care providers, in what to do or not to do as a 

consequence of personal judgment [58]. Mostly it requires individual decisions which 

would not have been possible if there were no initial skills training by healthcare 

providers.  

3. Attribute 3: Taking action (A):  

Common delivery items that seemed to be consistent with this attribute include 

educational content that empower the individual to take the right longer term attitude 

at the right time such as understanding the effect of regular physical activity on 

improving blood glucose levels and insulin sensitivity that will motivate exercising 

regularly [59], explaining the relationship between obesity and diabetes control that 

will improve perceptions about following a healthy diet [60], and the advantages of 

regular care of the feet that can reduce undesired complications [61]. These are delivery 

aspects that enable patients to make decisions about long term changes to an aspect of 

their life which could have long term benefits on the progression of DM and associated 

co-morbidities that lead to chronic complications. Usually, this skill is associated with 

individual behavior which requires an effort to understand the benefits and risks of 

change and modifying individual behavior. The implementation of this skill requires 

healthcare providers support through tailored and individualized teaching with 

organizational support by facilitating logistic requirements to implement this change 

[62]. 

3.3.2.2 Overview of common delivery items that were classified as information 

related attributes 

4. Attribute 4: Resource utilization (Res): 

Common delivery items that seemed to be consistent with this attribute across 
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the interventions included educational content such as recognizing the importance of 

involvement of surrounding resources such as family and friends based on their 

needs[63] , access to food resources at participants home and review with them the 

foods available and how to read nutritional fact label[64] , and providing necessary 

information that helps promote easy access to available health care resources on various 

topics when needed[65] .  

These all relate to information about resources which are needed to facilitate 

self-management and can be divided into two aspects: 1) access to the required 

resources such as medical equipment and materials including correct information 

resources such as websites, and pamphlets. and 2) the correct way to use and sustain 

the available resources, considering the economic status of the individual, and support 

needed such as charities, and insurance to facilitate, and encourage self-management, 

both of which require input from healthcare providers [30]. 

5. Attribute 5: Patient provider relationships (Rel):  

Common delivery items that seemed to be consistent with this attribute across 

interventions included educational content related to how participation of the health 

care provider can be helpful during social activities, such as sporting/leisure activities 

when organized by those with T2D[66] , how to maintain collaboration e.g. through 

reviewing diaries, working on behavioral goals and staying in contact in the period 

without an intervention meeting [67]. Other aspects included reminders for annual 

checkup and follow up through different communication channels such as phone calls 

or patient’s log book reviews [68] . These items refer to primary, secondary, or tertiary 

care level interactions and relate to any relationship or partnership which could provide 

ongoing self-management support when the patient runs out of options in a new 

situation or has failed to achieve proficiency in any of the skill-based attributes 
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previously mentioned. This mainly requires access to providers at different levels 

including provider to provider interaction and clear organization of care [30]. 

The  delivery methods that existed in the 50 recent interventional studies were classified 

into the following groups (Table 3.1): 

1. Education delivered by traditional educational methods (E) such as lectures, 

formal presentation (including audio/video) or face to face education in the 

usual clinical setting as part of routine care for DM (n=1). 

2. Structured education (S) which is usually a program with a fixed curriculum 

over a fixed time period and with trained educators delivered outside of the 

routine care process (n=49) 

Within either of the above strategies, two complementary tools have been utilized and 

these include: 

a. Technology (T) as a delivery method such as simulated games, 

computer or mobile technology, apps, or web pages. (n=10) 

b. Extra education materials (X) such as written materials, brochures, 

pamphlets, booklets, or card messages. (n=29) 

Table 3.1 Summary of studies interpreted in the light of the educational strategy 

*Traditional educational methods (E), Extra education materials (X), Structured Education (S) & 

Education Program using Technology (T)   

 

Description Group N References 

EDUCATIONAL STRATEGY    

Unstructured education plus extra 

education materials 

EX 1 [52] 

Structured education & use of 

technology 

ST 2 [69, 70] 

Structured education only S 18 [56, 57, 59, 64, 71-84] 

Structured education plus technology 

& extra materials 

STX 5 [53, 60, 85-87] 

Structured education plus extra 

materials 

SX 24 [54, 61, 63, 65, 67, 68, 88-105] 
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3.3.3 Step 5: “Determining a model case” 

  A model case is one in which the 5 attributes are visible and subsequently 

demonstrates the impact of a good self-management intervention defined through these 

attributes. An example is given for a fictive case, Moses. He is a male 40 years old 

diagnosed with T2D which was uncontrolled for a long time leading to coronary artery 

disease (CAD). As an outcome of the enhanced educational delivery provided during 

the follow up visit, he was asked about his capacities with respect to the three skills 

related attributes, for example, asking him how he would deal with common issues 

encountered in management (e.g. hypoglycemia, dose adjustment) leading on to a 

conversation about his goals for the next months in one of these areas. Moses chose to 

work on problem solving and developed more confidence and adhered to his medication 

regimen and maintained a healthy lifestyle. Moses signed up for further modules that 

addressed information related attributes in self-management and the diabetes educator 

worked in partnership with the patient informing him of available resources. In the 

subsequent programme that was offered to him, another key deficient attribute was 

targeted, decision making, and he continued to receive further advice on problem 

solving and resource utilization issues were discussed through enhanced patient-

provider interactions. His glycemic targets became easy to maintain and his faith in the 

system was strengthened. 

3.3.4 Step 6 “Determining borderline and contrary cases” 

1. Borderline case: 

Our borderline case is one in which attributes are lacking and an example is 
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Noora, also a fictive case. She is a 55-years old woman diagnosed with T2D for the 

past 25 years. Noora was started on insulin, and she attended an educational session 

about insulin injection techniques but had not received structured education around the 

attributes identified in this paper. The main focus of her conversation with the provider 

was on decision making and she developed good decision-making skills when it came 

to deciding on insulin doses and took the necessary action to follow lifestyle advice. 

However, problem solving was not her strength and recently when she travelled to 

Oman, she missed out on planning to ensure enough insulin with needles for the period 

she was away from home, and she missed her insulin doses in the last two days of her 

holiday as she did not know from where to get the insulin and needles.  

2. Contrary case 

Our contrary case is a clear example of ‘not the operational concept of the 

intervention’. An example of a fictive contrary case is Alaa. Alaa never made efforts to 

take responsibility as he generally takes advice from doctors and educators on his clinic 

visit only and never made an effort to come for any extra sessions. He had limited 

knowledge, was not actively involved in the care process, and was unable to act 

autonomously in the right way because he was dependent on the therapist. No specific 

skills could be recognized, and he did not consider managing his condition a personal 

lifetime task and expected the health system to take care of his needs at each visit. As 

soon as he leaves the clinic, his care process deteriorates with the result that he is 

frequently admitted for complication management. 

The above-described cases show the diversity of DSME interventions and the 

probability to assess interventions clearly linked to the key attributes described above. 

When assessing the needs for a person with T2D in daily practice in the healthcare 

setting, these cases are examples of how the decision making may proceed to targeting 
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those attributes that are deficient, and what should be prioritized amongst the five 

attributes for each individual. 

3.3.5 Step 7 “Determining antecedents and consequences” 

Antecedents: 

As described above, “antecedents are incidents or features that must arise prior 

to the occurrence of self-management”. The research group agreed to classify teamwork 

and continuity of care as the two main antecedents after extensive discussion. This 

would result in referral of people with T2D to different specialties within a 

multidisciplinary team and a holistic approach for diabetes management with patient 

and provider agreeing on the medical management plan and follow up.  

Consequences: 

The consequences are those events or incidents that arise after successful DSME 

intervention following all attributes and these include immediate, intermediate, post-

intermediate and long-term consequences. Immediate consequences stand for any 

immediate improvement of  knowledge and skills that are acquired by the people with 

diabetes after attending an educational session [106].  Intermediate consequences are 

improvement in knowledge and skills leading to behavior change of people with T2D, 

so they will start to follow specific regimens such as diet or physical activity, that will 

lead to improved clinical outcomes. Post-intermediate consequences include 

improvements in clinical parameters such as HbA1C and lipid profiles [106]. Finally, 

long-term consequences include the improvement in the quality of life, general health 

status, and reduction in absenteeism from work [106]. 

3.3.6 Step 8 “Describing the empirical referents of the concept”. 

“Empirical referents are quantifiable ways of explaining the potential use of 
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self-management by confirming whether the attributes can be measured” [51]. These 

have been detailed in Table 9.2 (Supplementary file).  

3.4 Discussion 

This study has demonstrated that the optimal delivery attributes, while addressed 

somewhat by the current DSMES interventions, have mostly not been the intervention 

targets and thus have been implemented in an ad hoc manner. This is because the lack 

of concrete boundaries for the concept allowed the focus to dwell upon various clinical 

outcomes which may be short-term or long-term outcomes and resulted in inconsistent 

delivery of key attributes within the evaluated interventions. The skills-related 

attributes appeared to be the most implemented using different educational strategies, 

but this was inefficient because the latter were not the target of the intervention 

development. There is therefore a need to define the operational boundaries of a DSME 

intervention when designing it for implementation in a healthcare system. Making the 

attributes the focus of the implementation will facilitate better outcomes for patients. 

Although many desired goals of such interventions have been described in the literature, 

there has been no such study in T2D, and this study fills this gap. In other chronic 

diseases there has been some literature that support the findings of this study, for 

example, in musculoskeletal diseases self-management delivery [30] thus strengthening 

our findings.   

The implementation of DSMES programs require a complex interaction between 

the individual, socio-cultural, physical environment, health systems, and other factors 

such as individual interest, financial , availability of resources etc [107, 108]. A 

comprehensive DSMES delivery framework must standardize the implementation of 

DSMES interventions. This can be achieved by considering the delivery attributes 

uncovered in this concept analysis, with the educational delivery method tailored to the 
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needs of individual attributes. A structured education program should therefore be 

tailored to fulfil the different attributes that are a priority for an individual and have 

content tailored to match the empirical referents related to these attributes (for example 

by determining a priori which attribute to address first in each patient). Furthermore, 

structured DSMES needs well trained educators to deliver the program and a well-

designed quality assurance program with annual auditing. Currently, a clear 

understanding of the operational conceptualization of a structured program is lacking 

and the proposed attributes can provide a useful guide. 

The current diabetes education curricula appear to be “glucose-centric”. Current 

evidence from intervention studies have shown that treating glucose to target (without 

managing hypertension, dyslipidemia or smoking problems), may have little impact on 

mortality [109]. DSMES should evolve to teaching skills and knowledge about 

“comprehensive” self-management of both diabetes and associated risk factors such as 

hypertension, dyslipidemia, smoking, and sedentary behavior. These should be 

considered a key aspect of the attribute taking action, tailored to the patient’s needs. To 

maintain successful self-management, identifying the exact status of each attribute vis 

a vis the patient is therefore essential. In addition, within these delivery standards, the 

empirical referents need to be developed further to define a basic-referent and referent 

items for more proficient DSMES. The priority for future research should be to enable 

an understanding of how the attributes and educational strategy rank in terms of 

achievement of optimal outcomes. 

What also needs more attention is the fact that current intervention programs may 

neglect individual needs such as adherence to blood sugar monitoring, taking 

medications, following meals and physical activity regimens, and circumstantial factors 

that support or inhibit effective diabetes self-management [108]. Consequently, this 
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lack of emphasis on information related attributes may result in patients becoming 

demotivated and less inclined to sustain the self-management strategies they have 

learned from these interventions. Human behavior is extremely complex and remains 

unpredictable and therefore academic research within the field of psychology is trying 

to understand the influential factors related to forming intentions and performing 

actions [110]. The reasoned action and planned behavior theories recognize that 

individuals’ intentions can change before behavior accomplishment (e.g., as a result of 

new information), and subsequently the initial intention measure may not offer precise 

estimate of behavior [111]. In other words when the skills will be performed is equally 

as important as where and how they will take place. This phenomenon is known as 

implementation intention [112] and needs to be considered in more depth in the future.  

In conclusion, we recommend that future DSME intervention programs define the 

intervention based on the five attributes and focus their attention on what is needed as 

opposed to those driven by changes in the desired outcomes. In addition, these attributes 

can be used to individualize delivery of DSME to patients as it is expected that their 

needs will differ with respect to the attributes and DSME specialists can focus on those 

that need prioritization based on individual patient needs. 
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Chapter 4 : Towards A Better Understanding of Self-Management Interventions 

In Type 2 Diabetes: A Meta-Regression Analysis 

4.1 Introduction 

Diabetes mellitus (DM), particularly type 2 DM (T2D), is a growing pandemic that 

poses a significant health burden on most countries around the globe, and has financial, 

social, and developmental consequences especially in low and middle-income countries 

[1]. Due to the chronic and complex nature of the disease, T2D management does not 

depend on pharmacotherapy alone, but requires a comprehensive management strategy 

that includes diabetes self-management (DSM) skills to ensure good glycemic control 

and effective management of associated atherosclerotic risk factors[113] . Early 

detection and proper management could reduce the burden of the disease on the health 

care systems [114]. One of the vital strategies to achieve good glycemic control is to 

teach and train patients on diabetes self-management (DSM) skills to empower them to 

be a partner in their medical management[115] . 

Diabetes self-management education (DSME) started in the mid-1920s by Joslin, 

who took the lead as the world spokesman for the "cause of diabetes"; he was the first 

to advocate for teaching patients to care for their own diabetes. He is also a recognized 

pioneer in glucose management, who emphasized that tight glucose control leads to 

fewer and less severe complications. 

In the early 1990s, in response to the global increasing prevalence of chronic 

diseases including T2D, a chronic care model (CCM) was developed. The CCM relies 

heavily on patient’s involvement in their care and self-management is an essential 

component of it [3]. The education and support program for DSM eventually became 
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an established part of care in T2D and is now known as diabetes self-management 

education and support (DSMES). The aim of such programs is to inculcate within 

patients the necessary knowledge, skills, 

and abilities to empower them to achieve their self-management goals [116]. DSME 

has been delivered through a wide variety of education methods, delivered to 

individuals, groups, or a combination of both. The overall objectives of DSME today 

are to support informed decision-making, self-care behaviors, problem-solving and 

active collaboration with the health care team and to improve clinical outcomes, health 

status, and quality of life [17].  

There have traditionally been many different DSME programs created across 

different health systems. One example is X-PERT (Expert Education versus Routine 

Treatment), where adults with T2D were invited to attend DSME program for six 

weekly group sessions each lasting two hours. This program showed an improvement 

in clinical outcomes (HbA1c, cholesterol levels, BMI)[19] . Another example is 

DESMOND (Diabetes Education for Ongoing and Newly Diagnosed), which is a 

structured group education program for patients with newly diagnosed T2D. The 

program which delivers a six to eight hour session, showed improvement in weight loss, 

smoking cessation, and beliefs about illness, but no difference in HbA1c levels up to 

12 months after diagnosis[20]. Other programs have shown some improvements in both 

clinical and psychosocial outcomes for individuals with new or ongoing T2D [104, 117, 

118]. However, the best method for the delivery of a structured DSME program is still 

unclear regardless of who the individual is with diabetes or where they live in the world.  

One of the problems has been that DSME programs have mainly focused on 

outcomes, and each provider interprets the delivery of such educational program in the 

light of their experience and expertise [50]. The impact of structured DSME programs 
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have been tested in trials to generate evidence-based data [23] and their impact on 

health outcomes have largely been assessed through the results of heterogenous DSME 

programs that are difficult to synthesize given the heterogeneity of their content and 

educational strategy. We have previously undertaken a concept analysis to define the 

key attributes that such an intervention program should include and were able to 

demonstrate that five key attributes (i.e. problem solving abilities, decision making, 

taking action, resource utilization, and patient provider relationship) were necessary for 

the operational conceptualization of an ideal program [38]. This paper now aims at 

classifying existing interventions based on these five key attributes [38] and assessing 

the impact on four levels of outcomes that we have predefined. The hypothesis was that 

application of these attributes may lead to better outcomes, despite the heterogeneity of 

delivery across the programs studied, if these attributes were indeed well chosen. 

4.2 Methods 

This synthesis of experimental data is reported according to PRISMA guidelines 

[119]. We did not initiate PROSPERO registration given its disputed benefit for the 

research community[120] However a study protocol was prespecified and made 

available to the local Institutional Review Board (QU-IRB 1440-EA/20).  

4.2.1 Data sources and searches: 

PubMed, Embase, Cochrane Central Register of Controlled Trials, Cochrane 

library, ClinicalTrials.gov, WHO website (International Clinical Trials Registry 

Platform (ICTRP)), PsycINFO, and the grey literature (www.opengrey.eu/) were 

searched from 1990 to 2020. The search strategy was broad and included several 

keywords and synonyms (supplement section A). To identify trials that may have been 

missed through the search strategy, the top 20 similar citations for included studies on 
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PubMed were manually searched. Simple structured Boolean searches were also 

constructed as these are efficient and reliable search techniques to assess the 

completeness of an evidence base consisting of published 

trials [33]. In addition, all references from the included studies and relevant 

previous systematic reviews were hand searched to identify possible missed studies.  

4.2.2 Study selection: 

All interventional studies evaluating the efficacy or effectiveness of DSME in 

T2D that recruited adults 18 years and above, written in English (or including an 

abstract in English) published between 1990 and April 2020 were considered further. 

To be eligible, the studies had to be interventional (RCTs or quasi-experimental study 

designs) and have reported the outcome of interest which was the impact of a diabetes 

self- management education program on different levels of outcome (immediate, 

intermediate, post-intermediate and long-term). One outcome at each level was chosen 

for analysis – the most commonly reported outcome. These were: 

• knowledge as the immediate outcome,  

• physical activity as the intermediate outcome,  

• HbA1c% as the post-intermediate outcome, and  

• quality of life as the long-term outcome.  

Studies that included people diagnosed with type 1 or other types of diabetes were 

excluded. Observational studies, study protocols and pilot studies, non-English 

language publications, studies addressing T2D in special populations (e.g. patients with 

psychological disorder or with cognitive deficits), or published only in abstract form 

were excluded.  

4.2.3 Data extraction and quality assessment: 
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Two authors independently assessed the eligibility of the studies using the 

Rayyan QCRI platform[34] first by title and abstract and then followed by assessment 

of the eligibility of selected studies by full-text review. Discrepancies were resolved 

through discussion and consensus after independent evaluation by another author.  

This process also applied to methodological quality assessment and extraction of key 

variables (e.g. numbers of events). When reports omitted data that we considered 

important or seemed inconsistent, the corresponding authors were contacted for 

clarification and additional information.  

The data were extracted in Excel spreadsheets. In the first spreadsheet about 

general study information, the following data were extracted from the studies: study 

name, tool used, type of tool (knowledge, behavioral or psychological tool), duration 

of the program in weeks, hours per session, total sessions, session attributes considered 

in the program (problem solving, decision making, taking action, resource utilization, 

& patient provider relationship), control description, type of educators, study design, 

study population, type of outcome, country, health care setting and year of publication. 

The second spreadsheet contained information about the outcomes, and it was divided 

into four sections, each reflecting one level of outcome (immediate, intermediate, post-

intermediate and long-term outcomes) with the same study identifiers as the previous 

sheet. 

The quality of the original studies was assessed using the MethodologicAl 

STandard for Epidemiological Research (MASTER) quality assessment scale because 

it is comprehensive and well-structured tool that can assess the quality of studies for 

different study designs [35], which assesses the studies against 36 bias safeguards 

across seven standards to be fulfilled. The safeguards present in each study were then 
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counted, and these counts were converted into a relative quality rank between 0 and 1 

by dividing the count in each study by the highest in the group [36] . The quality rank 

was planned to be used for bias adjustment of the pair-wise meta-analysis [37] but due 

to heterogeneity, a meta-regression analysis was conducted, and quality assessment 

reported qualitatively. 

4.2.4 Data synthesis and analysis: 

In our concept analysis [38], we had identified five DSME intervention related 

attributes to be fulfilled:  

• Three of them were related to the skills-related attributes that patients must 

acquire - problem solving abilities (P), decision making (D), taking action (A) 

• Two of them were related to information-related attributes needed by the patient 

- resource utilization (Res) and patient provider relationship (Rel).  

We utilized these proposed T2D specific intervention delivery attributes to categorize 

selected intervention studies. The first categorization was those that delivered content 

on all three skills-related attributes (P, D and A) (henceforth called PDA), or were 

incomplete (i.e. one or more missing). The second categorization was into those that 

had all information-related attributes (Res and Rel) or neither present.  

The effect size of interest was the standardized mean difference (SMD) for all outcomes 

except the post-intermediate (HbA1c) outcome as they were measured across studies 

on different scales. The weighted mean difference (WMD) was used for the HbA1c 

outcome. These differences were computed between the intervention and usual care 

arms in each study. An initial analysis was done synthesizing effects from PDA 

classified interventions sub-grouped by outcome and the latter was used to explore 

heterogeneity and small study effects. 
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Heterogeneity was assessed using the I2 statistic, and a value between 0-40% 

was considered as low heterogeneity, 40-60% as moderate heterogeneity and more than 

60% as considerable heterogeneity [39]. Small study effects (the tendency for 

intervention effects estimated in smaller studies to differ from those estimated in larger 

studies, which can result from reporting or publication biases, methodological or 

clinical heterogeneity, or other factors) were assessed using Doi plots and the LFK 

index  Doi plots and the LFK index make use of the association between the effect size 

and the absolute Z score, which is a more reliable approach than funnel plots or Egger 

regression. A LFK index value greater than 1 or less than −1 indicates minor 

asymmetry, and a value greater than 2 or less than −2 indicates major asymmetry [40].  

Since there was significant heterogeneity across studies, we only reported a 

meta-regression analysis, but retained the heterogeneity and publication bias metrics 

from the initial analysis as an overview. The meta-regression models included two 

explanatory variables: an indicator for the PDA group (0, incomplete PDA and 1, PDA) 

and an indicator for the Res-Rel group (0, no Res or Rel and 1, both Res and Rel present) 

as defined above. A robust error fixed effect meta-regression analysis [41] using these 

two categorical covariates was performed. In this approach, weighted least squares is 

used for parameter estimation and (cluster) robust variance estimation is used to 

estimate standard errors and conduct hypothesis tests [42].  

We used Stata version 15 (College Station, TX, USA) for all analyses making use of 

the metan package for the initial meta-analysis and exact p-values were reported 

throughout. 

4.3 Results 

4.3.1 Identified studies: 
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The search strategy identified 3565 publications which were then imported in 

to the Rayyan QCRI software[34], and duplication was removed followed by a title, 

and abstracts screening. Following exclusion of 2671 irrelevant titles/abstracts the full 

texts of the remaining 894 articles were reviewed, of which 125 studies met the 

inclusion criteria. All references of included articles were downloaded for reference 

screening as well as similar citation screening (top 20) [52, 59, 64, 66, 73, 96, 102, 121-

133], and 17 new studies were identified. A total of 142 studies were finally included 

(Figure 4.1).

 

Figure 4.1 Flowchart of the selection of studies 

This systematic review and meta-regression analysis included 142 interventional 

studies (115 RCTs and 27 quasi experimental studies) which examined the 

effectiveness of DSME intervention programs on different levels of outcome in relation 

to the implementation of the five defined attributes [38].  
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4.3.2 Origin of the studies:  

The interventional studies were conducted in 39 different countries: Sixty from 

North America (USA [52, 53, 64-66, 78, 82, 90, 103, 117, 122, 126, 127, 129, 130, 

132-171], Canada [71, 80, 172], Mexico [173]), twenty nine were from Europe (UK 

[19, 86, 174-178], Netherlands [67, 70, 179, 180], Spain [88, 96, 125, 181], Norway 

[182, 183], Sweden [184, 185], Turkey [89, 186], Belgium [187], Cyprus [93], Finland 

[188], Germany [189], Greece [105] , Iceland [190], Georgia [123], Italy [104]), twenty 

seven were from the Western Pacific (Australia [63, 87, 131, 191], China [54, 72, 74, 

98, 192-195], Korea [196-199], Hong Kong [75, 200], Indonesia [69, 83], Japan [201], 

Philippines [94, 101], Taiwan[118, 121], Thailand [99, 202]), seventeen were from the 

Middle East and North Africa (Qatar [203], Saudi Arabia[204], Jordan [102, 205], Iran 

[57, 59, 61, 76, 77, 84, 95, 206-210], Iraq [73]), four were from Africa (Kenya [91], 

Mali [92], Ethiopia[68] , South Africa [211]), four were from South America (Brazil 

[79, 97, 212, 213]), and one was from South- East Asia (India [56]).Tables 9.3 & 9.4 

(Supplementary file).  

4.3.3 Interventions and outcomes: 

1. Immediate outcome: 

The most commonly reported outcome in this category was knowledge as 

assessed by several scales (e.g. DKQ [95], DKT[143], SKILL-D [169]. Of the 39 

interventional studies that reported knowledge as the immediate outcome, 31 (79.5%) 

studies included aspects of all three skills-related attributes (PDA) while 8 (20.5%) 

studies had deficits in one or more of these attributes. Of the 39 studies 16 (41%) studies 

also included aspects of both information-related attributes (Res-Rel),  11 (28.2%) 

studies implemented one type of information related attributes and 12 (30.8%) studies 
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utilized neither Table 9.4 (Supplementary file).  

2. Intermediate outcome: 

The most commonly reported outcome in this category was physical activity as 

assessed by several scales (e.g. IPAQ[73], BRFSS [132], RAPA[127]). Of the 39 

interventional studies that reported physical activity as the intermediate outcome, 27 

(69.2%) studies included aspects of all three skills-related attributes (PDA) while 12 

(30.8%) studies had deficits in one or more of these attributes. Of the 39 studies, 18 

(46.2%) included both information-related attributes (Res-Rel), 12 (30.8%) studies 

implemented one type of information related attribute and 9 (23%) utilized neither 

Table 9.4 (Supplementary file). 

3. Post-intermediate outcome: 

The most commonly reported outcome in this category was HbA1c as reported on 

the percentage scale. Of the 99 interventional studies that reported HbA1c as the post-

intermediate outcome, 79 (79.8%) studies included aspects of all three skills-related 

attributes (PDA) while 20 (25.3%) studies had deficits in one or more of these 

attributes. Of the 99 studies, 43 (43.4%) studies utilized both information-related 

attributes (Res-Rel),  34 (34.4%) studies implemented one type of information related 

attribute and 22 (22.2%) utilized neither Table 9.4 (Supplementary file). 

4. Long-term outcome: 

The most commonly reported outcome in this category was quality of life as 

reported by several scales (e.g. HRQoL[126], DQOL[76], PCS-12[118]. Of the 24 

interventional studies that reported quality of life as the post-intermediate outcome, 18 

(75%) studies included aspects of all three skills-related attributes (PDA) while 6 (25%) 

studies had deficits in one or more of these attributes. Of the 24 studies, 12 (50%) 
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included both information-related attributes (Res-Rel) and 7 (29.2%) studies 

implemented one type of information related attribute and 5(20.8%) utilized neither 

Table 9.4 (Supplementary file). 

4.3.4 Quality of the studies 

Quality assessment of the 142 studies was done against the 36 safeguards within 

seven broad standards. The assessment was done for each of the four main outcomes: 

immediate (supplement section C), intermediate (supplement section C), post-

intermediate (Figures 10.1 to 10.11- Supplementary file), and long-term outcomes 

(supplement section C). The least deficient standards across studies were equal 

recruitment, and equal implementation. The most deficient standards found across 

studies were equal ascertainment, and equal prognosis.  

4.3.5 Meta-regression results 

At baseline (without PDA and Res-Rel interventions) there were clinically 

important effects seen for physical activity, HbA1c and quality of life, but not 

knowledge (SMD 0.07; P=0.811; Table 4.1).  

PDA interventions were associated with further improvements in knowledge 

(SMD increase of 0.80; P=0.025) with moderate evidence against the model hypothesis 

at this sample size. PDA interventions were not associated with increase in intervention 

effects for the other outcomes over and above that seen at baseline (Table 4.1).  

Res-Rel interventions were associated with further increases in quality of life 

over baseline (SMD increase of 0.96; P=0.405), but with little evidence against the 

model hypothesis at this sample size. There were also smaller improvements in 

knowledge over baseline with Res-Rel interventions (SMD 0.31; P=0.307) also with 

little evidence against the model hypothesis at this sample size. There were no 
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improvements seen in the estimated effects for other outcomes (Table 4.1).   

While there was no improvement in HbA1c over baseline with either PDA or 

Res-Rel interventions, both together had a sub-additive interaction effect (difference in 

WMD 0.21; P=0.402) though with little evidence against the model hypothesis at this 

sample size. There was also a sub-additive interaction seen for knowledge (difference 

in SMD -0.61; P=0.126) with some evidence against the model hypothesis at this 

sample size.   

4.3.6 Heterogeneity and small study effects (PDA studies only) 

For knowledge, the effect sizes reported among PDA studies were 

heterogeneous I2= 94.5 and the Doi plot demonstrated minor asymmetry (LFK index= 

1.12). For physical activity, the heterogeneity of the effect sizes reported among PDA 

studies was substantial with I2= 87.8% and the Doi plot suggested minor asymmetry 

(LFK index= 1.28). For HbA1c, there was moderate heterogeneity (I2 = 63.2%) and no 

Doi plot asymmetry (LFK=-0.89). Finally, for quality of life, heterogeneity of the effect 

sizes among PDA studies was high at I2= 85.9 with the Doi plot demonstrating no 

asymmetry (LFK=0.88) (supplement section D). 

Table 4.1 Results of meta-regression analysis based by outcomes 

 No. of 

participants; 

No. of 

studies 

Meta-regression results R2 I2 

(%) 

LFK index 

Knowledge 

Incomplete  

PDA 

922 

participants; 

8 studies 

Res-Rel:  0.31  (-0.30, 

0.92); P=0.307 

PDA:  0.80  (0.11, 1.49); 

P=0.025 

0.10 91.3 1.12(minor 

asymmetry) 

PDA 4682 

participants;  

94.5 1.12(minor 

asymmetry) 
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 No. of 

participants; 

No. of 

studies 

Meta-regression results R2 I2 

(%) 

LFK index 

31 studies Interaction:  -0.61  (-

1.41, 0.18); P=0.126 

Baseline: 0.07  (-0.52, 

0.66); P=0.811 

Physical activity 

Incomplete  

PDA 

1808 

participants;   

12 studies 

Res-Rel:  -0.03  (-0.50, 

0.44); P=0.895 

PDA:  -0.26  (-0.73, 

0.22); P=0.272 

Interaction:  0.23  (-0.29, 

0.75); P=0.368 

Baseline: 0.30  (-0.14, 

0.75); P=0.168 

0.10 83.1 5.7(major 

asymmetry) 

PDA 6470 

participants;  

27 studies 

87.8 1.28(minor 

asymmetry) 

HbA1c 

Incomplete  

PDA 

2861 

participants;  

20 studies 

Res-Rel:  0.08  (-0.32, 

0.48); P=0.679 

PDA:  0.01  (-0.41, 

0.42); P=0.981 

Interaction:  0.21  (-0.28, 

0.69); P=0.402 

Baseline: -0.49  (-0.83, -

0.14); P=0.006 

0.14 58 - 0.65(no 

asymmetry) 

PDA 15172 

participants;  

79  studies 

70.5 - 0.89 (no 

asymmetry) 

 

Quality of life 

Incomplete  

PDA 

1272 

participants.  

6 studies  

Res-Rel:  0.96  (-1.46, 

3.38) ; P=0.405 

PDA:  -0.38  (-1.03, 

0.26); P=0.223 

Interaction:  -0.65  (-

3.09, 1.80); P=0.577 

0.31 98 1.13 (minor 

asymmetry) 

PDA 3883 

participants; 

18 studies 

85.9 0.88 (no 

asymmetry) 
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 No. of 

participants; 

No. of 

studies 

Meta-regression results R2 I2 

(%) 

LFK index 

Baseline: 0.35  (-0.25, 

0.96); P=0.230 

*Taking Action (A), Decision Making (D), Problem Solving (P);  Patient Provider Relationship (Rel), 

Resource Utilization (Res) 

Baseline: Without PDA and Res-Rel interventions 

 

4.4 Discussion 

This study evaluated existing interventions based on five key attributes of 

DSME programs which we have previously defined [38]. We then assessed the impact 

of the programs within these attributes on four pre-defined outcomes. We were able to 

demonstrate that PDA interventions increased knowledge, while Res-Rel interventions 

improved quality of life. Interestingly, interventions that delivered neither PDA nor Res 

&Rel fully were able to improve HbA1c suggesting that one of the attributes, perhaps, 

drives this outcome and since the diet and physical activity agenda seems common 

across interventions, taking action may be this attribute. There was insufficient data to 

confirm the latter. Different attributes facilitate different outcomes, and it would be 

reasonable to infer that the a priori consideration of these attributes in intervention 

development may lead to more effective interventions and less heterogeneity of 

outcomes between studies. 

In this synthesis, we also found that the implementation of all three skills-related 

attributes and the information-related attributes were variable, there was no 

standardized strategy for delivering these attributes within the DSME intervention 

programs across 142 studies reporting different outcomes (immediate, intermediate, 

post-intermediate, and long-term). There was a deficit of implementation for the 
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information-related attributes (resource utilization and patient provider relationship), 

however many of the studies implemented some aspects of the three skills-related 

attributes (problem solving, decision making, and taking action) in DSME programs, 

but we could not judge to what extent each was implemented thus contributing to the 

heterogeneity seen across studies.  

We demonstrate that there is a considerable literature existing that have tested 

the impact of these DSME programs on different levels of outcomes. Part of the 

heterogeneity in results we describe are also due to the considerable heterogeneity of 

intervention delivery methods other than content (the attributes we defined) [153, 214, 

215]. The delivery variations found in most of the reported interventions include length, 

duration, and number of sessions, method of delivery (i.e., in-person and technology-

based, individual, or group-based), and moderators (i.e., self-directed, health care 

professional, peer). These heterogeneities certainly will dilute our assessment of the 

impact of the attributes within intervention programs on the measured outcomes. 

Despite the latter we could determine specific directions and magnitudes of effect 

suggesting that well-chosen attributes are important and what is delivered may not 

improve the different levels of outcome without explicitly thinking in terms of the 

attributes a priori. Different health care systems have developed different DSME 

programs and the literature has many examples of the heterogeneity of such 

interventions [23].  The latter is a major disadvantage because it means there is an 

absence of a standardized holistic delivery approach with clear mechanism and 

principles for DSME intervention design. This has driven DSME programs towards a 

focus on planned outcomes by the health care provider in lieu of directly addressing the 

patient’s needs. It is anticipated that considering the five attributes [38] during program 

design and delivery may resolve some of these issues. 
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Systematic reviews and meta-analyses have regularly been carried out to 

examine DSME intervention programs in relation to various outcomes. A PubMed 

search in April 2021 spanning the previous five years identified 44 meta-analyses of 

which 14 targeted apps and tele-medicine support, 8 looked at effectiveness in general 

and 4 were protocols or miscellaneous. Many of the syntheses just investigated general 

efficacy while some looked at the efficacy of specific types of interventions such as 

theory based interventions [216] , use of interactive strategies [217]  or personal health 

coaching [218],  Others looked at sub-groups by certain characteristics. One example 

is group-based versus individual based interventions looking at  clinical, lifestyle and 

psychological outcomes in T2D patients [219]. The study findings were greater 

reductions in HbA1C in group-based compared with individual based sub-groups at 6-

10 months [219].  There have not been any syntheses however looking at the impact of 

sub-groups by content of the DSME intervention on outcomes except this study. Based 

on the attributes defined through our concept analysis [38] and the results of this 

synthesis, it is likely that DSME would benefit from a problem-based approach centered 

around the five core attributes (problem solving, decision making, taking action, 

resource utilization and patient provider relationship). This would then avoid DSME 

programs lacking some of these attributes and introduce a standardized strategy that 

ensures the implementation of all these attributes to a basic standard. 

We acknowledge that a limitation of this synthesis was that the implementation 

of these five attributes have not been well described in the extant literature, and thus 

the classification was broad rather than specific. The strengths of this meta-regression 

analysis were that it provided a high-level overview of evidence for informing decision 

makers and changing policies within the health system, and all four outcomes were of 

direct relevance to clinical practice. In addition, it included only interventional studies, 
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using a comprehensive search strategy developed with a research librarian.  

In conclusion, the study findings suggest that there are gains form DSME 

intervention programs in addressing these five attributes in the implementation of an 

intervention. There were significant improvements in immediate (knowledge) and long-

term (quality of life) outcomes, but not intermediate (physical activity) and post-

intermediate (HbA1c) outcomes. The latter may be because specific attributes modulate 

intermediate and post-intermediate outcomes (e.g. taking action for HbA1c) and many 

programs prioritize aspects related to the attribute most commonly delivered - decision 

making. Implementation of DSME intervention programs through the lens of the five 

attributes has the potential to help in standardizing the delivery strategy across these 

programs. Monitoring the implementation of the five attributes in the DSME 

intervention programs may therefore improve the quality and impact of these DSME 

intervention programs. These finding will help to develop a standardized, quality 

assured curriculum for DSME. Also, we recommend studying the DSME from different 

perspective starting from patient, health system and community to develop a holistic 

picture of understanding for DSME. 
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Chapter 5 : Perspectives of Persons With Type 2 Diabetes Towards Diabetes 

Self-Management: A Qualitative Study 

5.1 Introduction 

Despite advances in technology and awareness, (T2D) continues to be on the rise 

all over the world. [1]. In addition to its health implications, T2D has financial, social, 

and developmental consequences, especially in low- and middle-income 

countries[220]. Early detection and proper management could save lives and reduce 

health care expenditures. Due to the chronic and complex nature of the disease, 

management does not depend on pharmacotherapy alone; rather, a comprehensive 

medical and self-management plan is required[113]. One of the main strategies for 

controlling T2D is diabetes self-management (DSM), which empowers patients with 

diabetes to become active partners in managing their health[115]. DSM education 

(DSME) offers patients the knowledge and skills to perform daily self-care tasks[115]. 

DSM comprises three distinct sets of management activities: (1) medical, e.g., adhering 

to medication and dietary advice; (2) behavioral, e.g., adopting and maintaining new 

behaviors, such as physical activity; and (3) emotional, e.g., navigating frustration and 

despair[28]. Low socioeconomic status and characteristics of diabetes may challenge 

patients’ ability to maintain DSM[221]. DSME programs should address diabetes-

specific behaviors and be grounded in patients’ perceptions of their disease and its 

consequences[30, 222]. In the past decade, healthcare organizations have developed 

and delivered many DSME programs [27]. The Association of Diabetes Care & 

Education Specialists (ADCES) suggested seven behaviors that should be included and 

promoted to achieve patient-centered diabetes education, including eating healthy 

foods, remaining active, monitoring blood sugar, self-administering medications, 

problem solving independently, being able to successfully reducing risk, and using 
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healthy coping methods[106].  Another example is the 6-week Spanish Diabetes Self-

Management Program (SDSMP) developed by Stanford University, which helps 

patients with diabetes learn to eat, sleep, and manage daily activities more effectively, 

thus assisting them in navigating the symptoms of diabetes, including tiredness, pain, 

and emotional issues[223]. 

Differences between programs can be explained by varying program contexts and 

the lack of evidence regarding the practical accuracy of current T2D-specific definitions 

of self-management[31]. A culturally tailored diabetes education interventions granted 

greater improvements in glycemic control than usual care for multiethnic population 

with diabetes[224]. For example, Chinese immigrants have identified social support as 

integral part of a proper diabetes management[225].  

In their concept analysis, Othman et al. (2021) used Walker and Avant method of 

analysis and clearly defined five specific attributes that should be addressed in any 

DSME intervention programs. These five attributes seem to be the core of the 

intervention programs and cover all aspects of DSM including enabling individuals to 

cope with diabetes, managing diabetes, and making informed choices about their 

treatment preferences[46]. 

A common interpretation of poorly self-managed diabetes is low motivation caused 

by lack of knowledge[224]. However, effective DSM does not depend on knowledge 

alone; it also involves factors such as intention to complete actions related to specific 

goals[221]. Health-related motivations depend on psychosocial factors, knowledge, 

beliefs, and attitudes towards health and health care, sociodemographic factors, and 

culture. Similarly, intentions are also influenced by people’s lifelong attitudes arising 

from level of education, socioeconomic status, cultural values, personal experiences, 

and existing health policies. They can be intrinsic (what we want and can do) or 
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extrinsic (what others expect us to do and what conditions enable us to do). Intentions 

can lead to actions and can be used to explain them[221].  

Harry Triandis developed a tri-level Theory of Interpersonal Behavior (TIB), 

identifying habits and facilitating conditions that enable or hinder the performance of 

particular behaviors [45]. He counts every variable and considers every factor as 

socially important for understanding human’s behavior. Triandis’ interpersonal 

behavior (TIB) Model frames behavior as a multifaceted and complex phenomenon. 

His model has been applied in the study of health-related behaviors and has helped to 

predict and understand patients’ behaviors[226]. Robinson (2010) refer to Triandis’ 

TIB Model as more complex and effective compared to other psychosocial models of 

health-related behavior[227]. Although other models provide frameworks for 

understanding health-related behavior, they employ simpler structures tailored to 

specific contexts to predict individuals’ probability and intention of engaging in health-

risking behavior[228].  

The first level of Triandis’ TIB Model includes beliefs about and evaluations of 

outcomes, norms, roles, self-concepts, and emotions. The second level is shaped by 

these components and includes perceived consequences (shaped by beliefs about and 

evaluations of outcomes), social factors (shaped by norms, roles, and self-concepts), 

and affect (shaped by emotions). The third level includes intention, which is shaped by 

the three components of the second level, and the habits that are produced through the 

frequency of past behavior[229]. In this study we use Triandis TIB Model to examine 

perceptions, intentions and DSM behaviors (Habits) among people with T2D living in 

Qatar, from patients’ perspectives.   

Qatar’s population includes 94 nationalities, incorporating various cultures and 

religious identities. Two-thirds of the population are expatriates who live either alone 
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or with their nuclear families, mostly far from extended family. The prevalence of 

diabetes in Qatar is 15.5% [1]. 

Although the healthcare system in Qatar is public, the varying salaries and work 

conditions among expatriates are reflected on their living conditions and access to 

healthy food1 suitable to people with diabetes. These and other factors such as marital 

status, living status, cultural customs, and values, are expected to affect individuals’ 

ability to manage both their general health and their diabetes.  The purpose of this study 

is to understand how T2D patients’ perspectives and their sociodemographic factors, 

influence their intention to manage their diabetes.  

5.2 Method and Design 

This study employed a qualitative phenomenological research method, aiming to 

understand perspectives of people with T2D towards their DSM. Phenomenological 

research aims to examine how individuals make meaning of their life experiences [43]. 

To collect data, four focus group interviews with patients attending a diabetes clinic 

at Hamad General Hospital in Doha, Qatar, were conducted virtually due to COVID-

19 gathering restrictions. Focus group interviews can capture insights into patients’ 

personal experiences, beliefs, perceptions, and attitudes through discussion directed 

towards a specific topic and its sub-themes, maximizing the diversity of perspectives, 

experiences, and opinions on a specific subject[231]. The inclusion criteria included 

being an Arabic and English speaker, diagnosed with T2D, have  an access and ability 

to use online platform. The exclusion criteria included, being unable to speak Arabic 

 

1 According ADA standards healthy food for people with diabetes includes Mediterranean-style ,low-

carbohydrate, and vegetarianor plant-based eating patterns are all examples of healthful eating 

patterns230. 5. Facilitating Behavior Change and Well-being to Improve Health Outcomes: 

Standards of Medical Care in Diabetes-2021. Diabetes Care, 2021. 44(Suppl 1): p. S53-s72. 



 

58 

 

and/or English, no formal diagnosis of T2D, lack of access and/or ability to use online 

platform.  

A purposive sampling method was used to recruit T2D patients from diabetes 

clinics at HMC. Recruitments continued until no new themes exist and we reached 

saturation[44]. Twenty-nine participants of different nationalities participated in the 

study. Three participants dropped from the study due to time limitations.  

Participants were divided into four groups: two male groups and one female group 

of Arabic speakers, and one gender-mix group of English speakers. Each group 

included four to nine participants. Gender-segregated focus groups were conducted to 

comply with Arabic cultural and traditional values prohibiting gender-integrated 

discussion of bodily and private health issues among strangers. The focus group 

sessions ranged from 60 to 90 minutes and were conducted in either Arabic or English.  

Each focus group session was led by two researchers and began with an icebreaker 

introduction; the researchers were introduced, and participants were asked to share their 

backgrounds and history of diabetes. The researchers prepared a set of questions that 

aligned with Triandis’ TIB Model, addressing each of the four components in the model 

[45] (See appendix A). 

Additional questions emerged from participants’ responses to the main questions. 

The focus group sessions were voice-recorded and transcribed. Discussions in Arabic 

were translated to English by an expert in translation from Arabic to English.  

Two researchers independently analyzed the focus groups transcripts, using 

structured-deductive content analysis. Structured-deductive content analysis is an 

analytical method that aims to examine existing categories and concepts from models 

and theories in a document. Furthermore, summative-inductive content analysis was 

conducted on insights and reflections that did not align with Triandis’ themes but 
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contributed to  understanding patients’ perspectives on T2D self-management (Table 

5.1). Summative-Inductive analysis aims to identify new themes that emerge from the 

document’s content only, and involves counting and comparisons, usually of keywords 

or content, followed by the interpretation of the underlying context [232]. Both 

researchers compared their final themes of analysis.  When consensus could not be 

reached, a third person adjudicated. Qualitative validation strategies were employed for 

the findings’ validation. First, participants were asked to support their statements with 

examples. Second, two researchers read all the interviews, conducted the content 

analysis separately, discussed the results, and agreed upon the findings. Third, the 

results were presented and discussed with a DSM expert.  

This study was approved by HMC’s Institutional Review Board (HMC-IRB 

NO.:MRC-01-20-963) and Qatar University Institutional Review Board (QU-IRB 

1440-EA/20). Informed written consent was obtained from participants before the focus 

group sessions. Participants were informed about the study aims, procedures, research 

team, their voluntary participation in the study, and their right to withdraw at any time. 

Participants were ensured that all information collected would remain confidential, and 

all identifiable information was coded.  

Table 5.1 Main Categories and Subcategories 

Categories Subcategories 

Perceived consequences - Harm to the body 

- Negative consequences on life style 

- Factors influence perceived consequences 

Social factors - Human factors 

- Environmental factors 

Affect - Negative affect (Emotional) 

- Coping strategies 

- Positive affects  

- Factors that shape the affect  

Intention - Motivating factors for their intention to manage  

- Demotivating factors 
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Approaches to 

management  

  

Recommendations to 

patients 

 

 

5.3 Results 

The content analysis resulted in revealing perceptions of T2D patients on DSM, 

social factors that modify or prevent them from managing their diabetes, effect of 

having T2D on their mental state and behaviors, their intentions, their personal 

approaches to DSM, and their recommendations for better DSM.  

5.3.1 Perceived Consequences: 

Participants reported different perceived consequences that might negatively affect 

their health conditions and overall lifestyles if they stopped DSM. For instance, a 67-

year-old Bangladeshi man diagnosed with T2D 25 years ago stated, “We will develop 

diabetes complications and it will affect our retina, kidney, and limbs; it is the 

complication that harm the whole body.”  

The main source of these perceived consequences was family, friends, and 

celebrities who suffered from T2D consequences. A 41-year-old Qatari man diagnosed 

with T2D 10 years ago mentioned the deaths of his relative and a Qatari celebrity as 

examples:  

The cases around us, for example Hamad bin ‘Eid, a champion of rally, who had a 

low blood sugar and he died . . .The complications for angriness and for the unhealed 

wounds like what happened with my sister-in-law, and they were about to cut her hand, 

so I need to cope with. 

Personal experience was also a source of these perceived consequences. For 

example, a 56-year-old Qatari woman diagnosed with T2D 17 years ago shared, “I 
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almost lost my visions […] My eyes were damaged [by the disease], and I did two 

operations so I felt that I should not work, and I need to sit at home, because it had an 

impact on how I manage my sugar.”  

Participants' reflections indicate that their past personal and familial experiences 

have created negative perceptions of T2D. Perceived consequences were found to be 

major factors in effective DSM. 

5.3.2 Social Factors in the community: 

Participants in this study reported on two types of social factors that affect their 

DSM. The first is human factors such as family and peer support, and cultural 

behaviors, the second is environmental factors such as access to healthy food and 

physical activity.   

For example, a 57-year-old Jordanian woman diagnosed with T2D 19 years ago 

described her family and peer support as modifiers to her DSM: 

The family is the main supportive factor. They help by not bringing sweets and they 

don’t eat in front of me.  This supports me not to eat things that might cause harm to 

me, so we are all eating healthy food now at home . . . also, the good friends can support 

when we eat the same cake together when we go out together. 

In contrast, a 41-year-old Qatari man diagnosed with T2D 10 years ago viewed his 

family and friend relationships as barriers preventing him from managing his diabetes. 

He explained, “We are invited to fatty dinners and [culturally] we can’t say no. The 

community needs to understand the importance of diabetes management.” The Qatari 

cultural code requires accepting invitations and introduced food from the host; an 

individual’s rejection of an invitation or introduced food, is perceived as rude. Hence, 
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people with diabetes face a conflict between managing their disease and meeting 

sociocultural expectations.  

Environmental factors included work-related stress and lifestyle circumstances. For 

example, a 41-year-old Sudanese man diagnosed with T2D 10 years ago explained, 

I think that the work stress is also a factor, there is a need for all the departments to 

understand that the diabetic person needs some relaxation for his body and mind and 

thanks for them during corona we work from home. The workplace can help by 

reducing working hours and having some sports equipment  

Similarly, a 69-year-old retired Qatari man who had lived with T2D for 36 years 

viewed his retirement as an opportunity to improve his health and diabetes 

management, as it allowed him more time to exercise: “I am retired so I have time to 

walk and to do so the time is flexible I can walk in the morning or at night.”  

Three participants also mentioned the impact of the COVID-19 pandemic on 

reducing their work-related stress. A 42-year-old Qatari man who had lived with 

diabetes for two years reported, “We had the opportunity to work from home during 

the pandemic, which reduced work stress and facilitated me to manage my diabetes.”  

Other environmental factors mentioned by participants included the weather in 

Qatar, the healthcare system, and the availability of resources such as advanced types 

of medications and drugs and diabetes supplies that facilitate self-management. For 

instance, a 56-year-old Qatari woman mentioned Qatar’s seven annual months of heat 

as a barrier to exercise. A 69-year-old Qatari man mentioned walking in the malls to 

combat the heat. Another participant, a 42-year-old Jordanian man, mentioned that the 

sports area at his job site facilitated his ability to exercise regularly: “We have a sports 

area in our building, I take breaks sometimes to exercise and manage my diabetes.”    
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These reflections indicate the role of workload and labor conditions in enhancing 

or deteriorating workers’ health. A 41-year-old Sudanese man explained, “One time I 

have a site work in Halool, and it was the industrial area from 6 am to 6 pm and there 

was nothing available except the water. This was difficult for me.” 

Participants mentioned that the metro service in Doha and the ability to walk instead 

of driving supported their health. They also mentioned helpful health care policies, 

including medication deliveries to their homes due to COVID, free access to the public 

health system, and support from health care providers. Costs were mentioned by others 

as barriers. For example, a 47-year-old Pakistani participant mentioned the high cost of 

test strips as a barrier: “The test strips are so expensive, and many non-Qatari diabetic 

persons cannot afford to buy strips to measure their diabetes levels.”  

These insights reflect that, even if patients understand the importance of DSM and 

wish to manage their diabetes, some factors are not within their control. These factors 

include environmental conditions, work-related conditions, and health care system 

factors. Issues of access related to availability, time, and cost are important to consider 

when constructing any DSM program.  

5.3.3 Affect 

Participants reported various impacts of diabetes on their lives. The main effects 

were emotional, including acceptance and coping, frustration, sadness, depression, and 

reconciliation with diabetes. Most participants reported acceptance of their condition 

and active coping with its different challenges. These effects were evident in a 57-year-

old Qatari woman who had lived with T2D for seven years. She stated, “It’s a routine 

for me now and I feel happy that the sugar level is good.  It is part of my life that makes 

me unique.” 
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Similarly, a 60-year-old Sudanese male who had lived with T2D for 24 years 

explained how diabetes had positively impacted his self-discipline levels: “It makes our 

life beautiful. At home, they start making more salad and vegetables and eat less sweets. 

It changes my whole family’s lifestyle.”  

An additional example came from a 67-year-old Bangladeshi man who 

described his acceptance and coping after living with T2D for 15 years: “I was 

frustrated at the beginning, then I realized that we have a lot of blessings and 

alhamdullah [Thanks to God] in Qatar they provide the required care.” 

Recently diagnosed patients were more likely to experience fears, sadness, and 

frustration than those who had lived with diabetes for over five years. For example, a 

44-year-old Palestinian woman who had lived with T2D for two years described 

diabetes as a cause of frustration and sadness: “I always thought that it is the end of life 

and there is no life with it. I refuse to believe that I have diabetes.” This feedback was 

similar to that of a 42-year-old Indian woman recently diagnosed with diabetes: 

“Sometimes I do not think that I have a problem, I challenge this disease and try to eat 

less sweets, which causes me depression.” 

In addition, a 51-year-old Qatari woman who has had diabetes for three years 

explained that “I was shocked at the beginning, I had fear because I had clot before, 

and was afraid from complications of the diabetes. I thought what will happen in 10 

years and how can I protect myself.” Another 33-year-old Jordanian participant recently 

diagnosed with diabetes described her mood swings: “Sometimes I feel satisfied, while 

other times I feel down and not normal." 

These responses suggest that the more experience patients have with diabetes, 

the better they become at adapting to control, accept, and effectively manage it. Time 

living with diabetes can be viewed as a modifier for DSM, providing a phase to process 



 

65 

 

and reconcile with the disease. Two of the participants even referred to diabetes as their 

“friend.” 

5.3.4 Intention 

Participants reported two main intention-related factors relevant to managing 

their diabetes: motivating and demotivating factors. Most participants highlighted fear 

from health complications as a major motivator that arose from witnessing 

complications faced by family members and friends with diabetes. For instance, a 42-

year-old Jordanian man diagnosed with T2D nine years ago explained, 

[What motivates me] is what I saw in my family experience. My uncle died 

young from diabetes […] his legs were amputated. Recently my aunt’s legs were 

also amputated, so diabetes is not a joke. We have to take care. I remember my 

uncle—he was taking the medication but not controlling his food.  

Another 48-year-old Qatari woman diagnosed with T2D 21 years ago noted, “When 

my father died from diabetes, I thought that I need to try to avoid the consequences 

related to the diabetes [..] diabetes will not go so at least we need to control it and live 

with it.” 

They also worried about the complications of their health deterioration on their families. 

They expressed fear related to their roles as breadwinners; therefore, they managed 

their diabetes more effectively with the intention of maintaining their health so they 

could continue working. For example, a 56-year-old British man who was recently 

diagnosed with diabetes stated, “I need definitely to take care of my health so I can 

support my family and maintain my job responsibilities.”   

Another motivating factor was satisfaction from effective self-management. For 

example, a 69-year-old Qatari man diagnosed with T2D 36 years ago stated, “I feel 
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happy and satisfied when my sugar levels are low and that I was able to manage my 

diabetes effectively.” Managing diabetes while being able to “escape” it occasionally 

without negative consequences was a motivator for some participants. A 42-year Qatari 

woman who was diagnosed with diabetes two years ago explained, “I usually give 

myself a break, by eating a chocolate, a sweet or something that I would like to eat so 

I can contribute to effectively manage my diabetes.”  

Some participants reported food temptation and mental state as demotivating 

factors for effective DSM. A 47-year Pakistani man who had lived with diabetes for 

almost 15 years mentioned food temptation as a barrier, stating, “I want to manage my 

diabetes, however, eating healthy food is sometimes challenging with all the 

temptations around us.” 

Patients also mentioned psychological state as a demotivating factor. A 42-year-

old Jordanian man diagnosed with T2D nine years ago reported stopping medication 

due to feelings of uselessness and frustration: “Before 5 or 6 months I had a 

psychological problem and stopped taking the medication for 2 or 3 months although I 

was eating little food and I did not monitor my blood sugar or anything else.”   

The patients’ descriptions indicate that their DSM intentions are influenced by 

various motivators and demotivators, including inner-personal, mental, 

sociodemographic, familial, cultural, and past experiences.  

5.3.5 Approaches to DSM and recommendations: 

In addition to Triandis’ themes, two additional themes emerged after analyzing 

the focus groups transcripts: management approaches and recommendations for 

patients.  
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Participants reported several approaches and strategies for managing their 

diabetes. For instance, a 57-year-old Jordanian woman described the importance of 

maintaining her mealtimes: “I have specific times for my meals so I can have accurate 

readings of my sugar levels.” Another 42-year-old Qatari participant mentioned the role 

alternative medicine played in her DSM: “I think that herbals and checking sugar on 

daily basis can improve [the conditions of] my diabetes.”  

Within this theme, most participants mentioned the importance of obtaining the 

correct information to support their DSM. These sources of information could include 

relatives who had experienced diabetes, health professionals (endocrinologists, 

nutritionists, and health educators), and the internet (websites and social media). For 

example, a 69-year-old Qatari participant diagnosed with diabetes 36 years ago 

explained that different information sources supported his DSM: “I read a lot, I go to 

the internet to learn how to manage my diabetes, and I follow the doctor’s and the 

diabetes educators’ advice to effectively manage my sugar levels.” A 48-year-old 

Qatari participant suggested that a structured awareness campaign in TV and media 

could be a useful source of information: “The awareness we need more within TV and 

social media.” 

Participants also offered recommendations for managing T2D; many mentioned 

the importance of avoiding stress, exercising more, checking their retinas every 6 

months, fasting, controlling bad habits such as smoking, and drinking copious amounts 

of water. For instance, a 48-year-old Qatari woman highlighted regular check-ups as 

important to improving the health of people with diabetes and preventing serious 

illness: 

This is a joined responsibility between the patient and the doctor that should be 

supported by the doctor and the family, thus, there is a need to book regular follow-up 
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appointments for us, and more awareness campaigns to understand the impact of 

diabetes on our health and our society in general. 

This insight summarizes the importance of the collaboration between the patient, 

the family, and the healthcare system in managing diabetes and general health. Rather 

than placing responsibility on the patient alone, this patient-centered approach calls for 

the collaborative responsibility of personal, sociocultural, and institutional bodies.   

5.4 Discussion 

The participants’ experiences and perspectives illuminated the factors 

influencing T2D patients’ DSM intentions. Our study found that fear of health 

complications was a motivator for DSM, which is consistent with the findings of 

previous research. For example, Kuniss et al.[233] found that one third of 104 

participants reported intense fear of diabetes-related complications. Similarly, Arend et 

al. [234] assessed the fear and expectations of diabetes complications in people with 

T1D and T2D, and found elevated fear of complications in both groups, with higher 

rates in T2D taking insulin. In their study on the most-feared diabetes complications in 

a cohort of patients with DM, Wukich et al.[235] explored those patients with diabetic 

foot pathology reported lower limb amputation as their greatest fear, ranking it above 

their fear of death. Patients feared not only health complications but also how they 

might affect family members; they also feared dying and leaving family members 

behind. These fears were the main DSM motivators reported in this study. In Qatar, 

such fears are expected, as most families are expatriates who came to Qatar for work 

purposes with no extended family nearby to offer support if harm befalls the family 

breadwinner. This can explain that Qatari participants did not mention this fear, because 

they have their extended families around them. They also do not have fear of losing 

their job in case their disease deteriorates, compared to the non-Qataris who expressed 
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their concern regarding losing their financial resources and having no alternative to 

support their families.   

Another motivator in this study is DSM's positive results. In previous studies, 

perceived personal experience with blood glucose monitoring has been considered a 

valuable factor to enhance and motivate DSM [236]. Other studies found additional 

motivators for DSM; for example, Polzer & Miles [237] found that the spirituality of 

African Americans affects their DSM.  

We found that cultural factors such as food and social customs can contribute 

to demotivating patients from DSM. For example. the local cultural code requires 

accepting invitations and introduced food from the host during social and family 

gatherings. An individual’s rejection of such invitation or introduced food, is perceived 

as rude. Hence, people with diabetes face a conflict between managing their diabetes 

and meeting sociocultural expectations. Similarly, in a qualitative study involving 23 

Pakistanis and nine Indians with T2D, Lawton et al.[238] found that most interviewees 

continued to consume South Asian foods, especially in the evenings, despite their 

concerns that these foods could be “dangerous” and detrimental to their diabetes 

control. One could argue that when patients do not perceive the life-threatening nature 

of diabetes or its long-term complications, they are less strict with managing the 

disease. The Health Belief Model (HBM) refers to perceived severity and threat as 

major factors influencing individuals’ health management. Several studies highlighted 

found fear of hypoglycemia as barrier to manage diabetes and taking medications [239-

241].   

When asked about perceived consequences, participants in this study cited 

health complications as the main negative result of failing to properly manage their 

diabetes. This response suggests their negative perception of diabetes as a chronic 
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disease that needs to be managed. Their main source of knowledge on the consequences 

of stopping DSM came from the complications they witnessed in family members. 

Some participants mentioned their own experiences of past deterioration as a source of 

knowledge. Such findings can be supported by the Health Belief Model (HBM) that 

describes internal and external cues as factors that positively affect patients’ health self-

management[242]. Several studies have found that educational programs based on 

HBM improve self-management amongst patients with diabetes. Observing 120 T2D 

patients in Iran, Jalilian et al. [243] reported significant improvement in the intervention 

group where the HBM was employed for diabetes education. When planning and 

structuring DSM programs, health care providers and health policymakers should 

consider HBM components, especially that the HBM describes sociodemographic 

factors as modifiers of health management.  

Participants in this study highlighted family support as the main factor 

supporting their DSM. Similar findings were presented by most past studies examining 

the role of families in DSM. Rosland et al.[244] state that 75% of respondents reported 

supportive family involvement in self-care; however, 25% reported frequent family-

related barriers to self-care. In a systematic review of 22 intervention studies, 

Pamungkas et al.[245] found that family support was linked to a healthier diet, 

increased perceived support, higher self-efficacy, improved psychological well-being, 

and better glycemic control.  

Our participants mentioned social customs such as evening gatherings, 

Ramadan fast-breaking meals, and holiday meals as a barrier to DSM. They explained 

that cultural expectations such as respecting and accepting what people serve made it 

more difficult for them to manage their diabetes. Similarly, Lawton et al.[238] 

highlighted a cultural expectation to participate in meals with family/community 



 

71 

 

members that forced respondents with diabetes to eat unhealthy food despite knowing 

its negative impact. Therefore, empowering patients with diabetes to stand for their 

health and raising awareness within the community, may help in reducing feelings of 

shame and disrespectful.  

In addition to social-environmental influences, our participants reported 

physical-environmental factors as modifiers and barriers to effective DSM. These 

factors included the weather in Qatar (from October to March), the availability of 

resources and healthy food at work, access to medications, and retirement and 

pandemic-related remote work, both of which created time for exercise. Almutairi’s 

[224] literature review of 11 studies found that factors affecting DSM could be 

categorized into patient factors (including adherence, attitudes, beliefs, knowledge, 

financial resources, and co-morbidities) and healthcare provider factors (including 

patient-provider interactions and communication). Furthermore, Adu et al. [246] 

interviewed 217 participants from Europe, Australia, Asia, and America, and found that 

the common modifiers for DSM included (1) the will to prevent the development of 

diabetes complications, and (2) the use of technological devices. Issues including 

financial constraints, unrealistic expectations, frustration with the variable and chronic 

nature of diabetes, and work- and environment-related factors limited patients’ 

effective self-management of diabetes. Similarities and differences among the different 

contexts result from specific socio-cultural contexts, environments, family structures, 

and health systems. One element missing from our and other studies is the deep 

examination of health policies’ role in DSM. Unfortunately, most studies tend to 

position patients and families as the main people responsible for DSM. We argue that 

even if patients intend to maintain DSM, factors outside their control related to the 

physical environment, labor conditions, and health policies impact their ability to do 
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so. Our participants’ insights somewhat supported this idea, as they mentioned work-

related stress, working hours, and expensive test strips as barriers to DSM.  

Diabetes was found to have emotional and behavioral impacts on our 

participants. Most male participants expressed acceptance and positive attitudes 

towards diabetes, while most female participants expressed depression and described 

negative impacts on their mental health. Such findings are supported by studies on 

depressive symptoms among patients with T2D in Qatar[247, 248]. Several studies in 

other societies also found that women with T2D are more likely to be diagnosed with 

depression than men[249-251]. These findings can be explained by mental health 

stigma and perceptions that masculine mental health issues are a sign of weakness. 

Many male participants in this study mentioned the importance of accepting and 

reconciling themselves with T2D; prior studies have also highlighted acceptance as a 

factor improving self-management[138, 252]. Furthermore, time was found to be a 

factor in helping patients to process and accept the diagnosis. Long-term patients 

reported fewer mental health issues compared to those recently diagnosed. These 

responses suggest that an individual’s ability to cope with and self-manage diabetes can 

increase as they develop knowledge and experience over time. This result contradicts 

studies that have reported higher levels of depression in previously diagnosed patients 

with diabetes than in newly diagnosed patients[253]. This difference can be explained 

by the contribution of other factors such as family support, socioeconomic status, access 

to health, and others that affect the mental state of T2D patients and their ability to 

physically and emotionally manage their diabetes.  

5.5 Conclusion 

This study highlights the importance of understanding how individuals with 

T2D in a multicultural population perceive DSM; this understanding can help 
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healthcare providers develop culturally competent and evidence-based DSM programs. 

We found that cultural, environmental, institutional, and familial factors can improve 

DSM. Healthcare providers are encouraged to understand each patient’s motives and 

barriers to DSM to build effective and patient-centered programs. Empowering patients 

also means enabling them to resist social customs, state their needs within workplaces, 

and express their emotions without shame. 

This study has several limitations. Although we used a comprehensive theory 

of social behavior (the Triandis model), this approach could have precluded a more 

thorough discussion that incorporated additional insights and perspectives. 

Furthermore, we could not include all nationalities, and we included only Arabic and 

English speakers. As a result, the study may exclude blue-collar workers who do not 

speak these languages and who also may experience distinct financial challenges in 

managing their diabetes. We expect this population to experience other barriers to 

DSM, mainly associated with labor conditions, access to healthy food, time, and ability 

to exercise. Another limitation is that the focus group sessions were conducted virtually 

due to the COVID-19 pandemic. This might have positively impacted the comfort level 

of the participants, leading to more openness in their responses, but it could have also 

negatively impacted the process by preventing interviewers from reading the 

participants’ body language. In the future, we wish to surmount these limitations by 

conducting a continuous study that utilizes face-to-face, individual in-depth interviews 

and incorporates additional languages to include participants from the diverse classes 

and races of Qatar.  
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Chapter 6 : Factors Associated With The Intention To Self-Manage In Type 2 

Diabetes 

6.1 Introduction 

Diabetes is a chronic disease that contributes significantly to public health 

burden around the globe exacting a heavy toll on individuals, families, and 

communities[1]. The prevalence of type 2 diabetes (T2D) among the 20–79 year age 

groups is 537 million, a number predicted to rise to 643 million by 2030 and 783 

million by 2045[1]. 

Over time, individuals with T2D are at risk of developing serious life-

threatening health issues,  resulting in higher medical care costs especially if 

inadequately supported or have delayed treatment. Consequently, early detection and 

proper management will save lives and reduce health costs [1]. The chronic and 

complex nature of diabetes, requires patients to acquire knowledge and skills extending 

across  medical, behavioral, and emotional domains in order to self-manage this 

condition [9]. Good glycemic control and effective management of associated 

atherosclerotic risk factors requires careful self-management decisions to be made daily 

by the patient[113]   . 

Diabetes self-management education and support (DSMES) can address a 

constellation of clinical, educational, psychosocial, and behavioral features of care, and 

empowers persons with T2D to be partners in their medical management [115, 254]. 

There remains much scope to actively engage persons with T2D in self-management 

and to encourage its wide-spread adoption [255]. Studies have shown that knowledge 

itself does not prompt persons with T2D to maintain effective self-management [256] 

thus a comprehensive understanding of the factors that lead to an intention to self-

manage is necessary. Individual’s beliefs and other psychosocial factors also have a 



 

75 

 

role in enhancing self-management [257] and indeed intention was the most predictive 

construct for diabetes self-care behaviors (18% – 76% of explained variance) [258]. 

Behavioural scientists have developed a number of tools to explore health-

seeking behaviours including the Health Belief Model [259], the Theory of Planned 

Behavior [260], Social Learning theory [261], the Transtheoretical Model [262] and 

Triandis’ Social Behavior Theory [45]. These behavioral models are predicated on the 

notion that a person’s intention to perform a specific health behavior is key to 

performance of a specific task and is rooted in attitude, subjective norms, and other 

related factors [263]. The Triandis theory of interpersonal behavior can be employed 

effectively to explain behavioral intention pertaining to health [228, 264]. According to 

the Triandis perspective, intention toward a specific behavior is a function of social 

factors, affect toward performing the act and the perceived consequences of performing 

the behavior. This theory is used to gain an understanding of health-related behaviors 

and helps to predict people’s behaviors based on its components [226].  In this paper, 

the Triandis Model was used to develop a questionnaire that could be used to assess the 

intention of people with T2D toward self-management to better understand the 

important modulators of such intention in a diverse ethnic population.  

6.2 Methods 

6.2.1 Survey instrument 

A group of twenty-nine participants of different nationalities with T2D from the 

same pool as the persons recruited in the survey at Hamad General Hospital were 

interviewed using open ended questions. The interview consisted of six open ended 

questions inquiring about interviewee’s beliefs and experiences in relation to constructs 

of the Triandis model of interpersonal behavior as it pertained to any intention to self-
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manage their diabetes. Responses were classified and converted into items within each 

of the theoretical domains of the Triandis model (intention, social factors, perceived 

consequences and affect).The final questionnaire consisted of 42 such items: 12 in the 

intention domain (scale s1), 15 in the social factor’s domain (scale s2), 9 in the 

perceived consequences domain (scale s3) and six in the affect domain (scale s4). All 

scale items were constructed as five-response Likert-type scales except scale s4 which 

was a five-point semantic differential scale. Eight items were included for demographic 

characteristics, including age, sex, nationality, social status, education level, living 

status and years since diabetes diagnosis. The final pre-coded questionnaire was pre-

tested with ten patients in order to assess face validity and duration. Subsequently, 

minor adjustments were done to the wording of some questions (Appendix B).  

6.2.2 Survey delivery 

Participants in this study were recruited from the national diabetes centre 

outpatient department at one secondary and one tertiary care setting. Eligible 

participants were patients with T2D, aged 18 to 65 years who had attended at least one 

diabetes education clinic, had no physical or mental disability, and were willing to 

participate. All patients with other types of diabetes and having any major complication 

were excluded.  

Informed written consent was obtained from participants prior to administration 

of the survey. Participants were informed about the study aims, procedures, research 

team, their voluntary participation in the study, and their right to withdraw at any time. 

Participants were assured that all data would remain confidential, and all identifiable 

information was coded.  
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6.2.3 Survey analysis  

Histograms of individual items as well as inter-item correlations within each 

subscale were reviewed to identify floor or ceiling effects that do not help in 

discriminating between patients, and thus could be removed from the scale. Those items 

that had zero or nearly zero variances or average inter-item correlations less than 0.15 

were flagged for removal.   

Reliability analysis was used to improve the scale derived from the qualitative 

analysis by selecting out items that largely measure esoteric aspects that can be 

considered as random error. To do so, the item-test correlation and the Cronbach alpha 

were calculated. Any item with an item-test correlations <0.2 or any item with a 

Cronbach’s alpha (compares the sum of item variances with the variance of the sum 

scale) that increased significantly (reaching 0.60 – 0.70 or higher) when it was excluded 

were flagged for removal.  

The final items that formed each scale were then centered in the middle of the 

five-point Likert scale (range now -2 through 0 to +2) and averaged into a score for 

each of the four subscales (s1score to s4score). The s1score (intention subscale average 

score) was dichotomized into upper tertile (1; higher level intention) and lower two 

tertiles (0; medium to lower-level intention). Multivariable logistic regression was used 

to identify the subscale scores independently associated with higher level intention.  

Stata version 15 software (StataCorp, College Station, TX, USA) was used for all 

analyses and exact P values were reported. 

6.2.4 Ethics 

This study was approved by HMC’s Institutional Review Board (HMC-IRB NO.:MRC-

01-20-963) and Qatar University Institutional Review Board (QU-IRB 1440-EA/20).  
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6.3 Results 

The questionnaire was administered to 300 participants all of whom returned 

the questionnaire, details of which are in the supplementary material. The participant’s 

number was selected based on outcome variables, we have five variables, each variable 

to do logistic regression, we expected to have 20 outcomes related to each item. So 20 

multiply by 5 equal 100 and based on the focus group responses we expected one third 

of participants have higher intention toward DSM, so we divided 100 by one third and 

got 300 participants.  The questionnaire took approximately 15 minutes to complete. 

Based on the results of item and reliability analyses there were no items excluded. Table 

9.5 to Table 9.8 (Supplementary file). and the subscales had good internal consistency.  

Of the participants, the majority were married  (250; 83.3%)  or lived with 

family (272; 90.6%). About half were female (153; 51%), were over 55 years-old (129, 

43%) and were diagnosed with diabetes for 10 years or more (132; 44%). There was a 

diversity of educational levels with half having a bachelor’s degree (173; 57.6%). 

About a third were Qatari nationals (106; 35.3%). A third also were diagnosed with 

diabetes for less than five years (110; 36.7%) and a third were aged between 45 to 54 

years old (82; 27.3%) (Table 6.1). Demographic variables did not demonstrate a 

consistent pattern with respect to intention (Table 6.1). 

Table 6.1 Sociodemographic Characteristics 

  Level of intention 

 

All 

Participants 

Low to 

moderate 

Intention 

High 

Intention 

Count(%) Count(%) Count( %) 

300 203(67.7) 97(32.3) 

Age    

 <25 5(1.7) 5(2.46) 0(0.0) 

25-34 24(8) 18(8.87) 6(6.19) 
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  Level of intention 

 

All 

Participants 

Low to 

moderate 

Intention 

High 

Intention 

Count(%) Count(%) Count( %) 

300 203(67.7) 97(32.3) 

35-44 60(20) 44(21.67) 16(16.49) 

45-54 82(27.3) 58(28.57) 24(24.74) 

≥55 129(43) 78(38.42) 51(52.58) 

 

Sex 

 
  

  

M 

 

147(49) 

 

102(50.25) 

 

45(46.39) 

F 153(51) 101(49.75) 52(53.61) 

Nationality    

 Qatari 106(35.3) 70(34.48) 36(37.11) 

Asian 61(20.3) 43(21.18) 18(18.56) 

Arab 113(37.7) 75(36.95) 38(39.18) 

Other 20(6.7) 15(7.39) 5(5.15) 

Marital Status    

 Single 23(7.7) 14(6.90) 9(9.28) 

Married 250(83.3) 169(83.25) 81(83.51) 

Divorced 13(4.3) 9(4.43) 4(4.12) 

Widow 14(4.7) 11(5.42) 3(3.09) 

Education level    

 Primary (or less) 15(5) 14(6.90) 1(1.03) 

Elementary/Secondary 50(16.7) 35(17.24) 15(15.46) 

Bachelors 173(57.7) 111(54.68) 62(63.92) 

Master/MD/PhD or 

Equivalent 

62(20.7) 
43(21.18) 19(19.59) 

Living Status    

 With Family 272(90.7) 184(90.64) 88(90.72) 

Alone 17(5.7) 12(5.91) 5(5.15) 

Shared 

Accommodation 

11(3.7) 
7(3.45) 4(4.12) 

Working Status    

 Government 148(49.3) 108(53.20) 40(41.24) 

Private 72(24) 42(20.69) 30(30.93) 

None/retired 74(24.7) 48(23.65) 26(26.80) 

Others Specify 6(2) 5(2.46) 1(1.03) 

Years with diagnosis    

  <5 110(36.7) 73(35.96) 37(38.14) 

5-9 58(19.3) 48(23.65) 10(10.31) 

≥10 132(44) 82(40.39) 50(51.55) 

 

A one unit increase in all three subscales was associated with an increased odds 
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of higher-level intention to self-manage but the social factors scale was clearly more 

important and had double the effect seen with the other two scales (Table 6.2). When 

the average score was zero (neutral) on all three sub-scales the baseline odds of higher-

level intention was 0.13 (Pr=11.7%) and when it was 1 on all three subscales, the odds 

increased to 1.54 (Pr=60.6%). Adjusting for the demographic variables did not improve 

prediction because they contributed very little to the intention to self-manage 

independent of the subscale scores (Table 6.2). The statistical model demonstrated 

goodness of fit as indicated by the AUC of 0.762 for the model with all three scales 

(Table 6.2). The link test in Stata also suggested goodness of link. Addition of 

demographic variables did not result in significantly higher AUCs (Table 6.2) 

   

Table 6.2 Odds ratios* for the different models of Triandis variables against the variable 

‘Intention to self-manage their T2D’ 

Model OR (95% CI) AUC 

Intention – social factors 5.17 (3.12,  8.58) 0.741 

Intention – perceived 

consequences 

2.36 (1.43,  3.89) 0.600 

Intention – affect 2.86 (1.92,  4.25) 0.677 

Multivariable model 1 

Intention –  

social factors +  

perceived consequences +  

affect 

 

4.03 (2.33,  6.97) 

1.78 (1.01,  3.14) 

1.60 (1.01,  2.55) 

0.762 

Multivariable model 2 
  

Intention –  

social factors +  

perceived consequences +  

affect 

(+ work status + years with DM) 

 

3.98 (2.26, 7.01) 

1.89 (1.05, 3.40) 

1.67 (1.02, 2.71)  

0.790 

*The odds ratios are for the odds of higher-level intention in those with a one unit lower compared to a 

one-unit higher score on the three Triandis variables.  

 

6.4 Discussion 

Generally, the questionnaire sections had good internal consistency and could 
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predict intention to self-manage in persons with T2D from a diverse multi-cultural 

population. The results highlight that while higher levels of intention are associated 

with factors within the three Triandis domains, neither the demographic status nor 

duration of diagnosis with diabetes were important for intention. Previous studies 

suggest that education level has a direct association towards intention to self-manage 

diabetes [265, 266] and that education level greatly influences the understanding of 

self-management concepts such as healthy diet, physical activity improvement, 

monitoring blood glucose level, diabetic treatment adherence, and foot care [258]. In 

addition to health literacy, it may be that higher education also imbues individuals with 

the confidence and belief in self-efficacy underpinning their high rates of self-

management. The findings of this study suggest that education levels (and other 

demographic factors) just modulate the scores of persons with diabetes on the Triandis 

domains and have no independent role supporting one’s intention to self-manage their 

diabetes. While previous results found diabetes knowledge to be predictive of self-

management [267-269],significantly affecting overall diabetes self-care [270], this 

probably also translates to changes in the patients understanding of perceived 

consequences or affect in relation to self-management.  

The result of this study shows that social factors are the most important domain 

predicting intention and more important than perceived consequences or affect. 

Thinking of family, having peer support or having group support can have a strong 

positive impact on intention towards self-management, and this is consistent with other 

studies reporting that patients rely on a combination of formal and informal support for 

diabetes self-management [271]. A study from India reported that people who had 

greater family support for diabetes had better self-management behaviors [272]. 

Families can be a major source of support as well as a major stressor, since thinking of 
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taking care of family members is driven by religious and cultural obligations in this 

setting and failure to comply with such obligations results in social stigma. This led to 

increase in intention, and it was one of the major elements participants identified as a 

motive to stay healthy and care for their diabetes. However this finding was inconsistent 

with other studies as T2D persons have been reported to neglect their own diabetes self-

management to care for family members [271]. While lack of food enjoyment during 

family gatherings negatively impacts the intention to self-manage, there is also pressure 

from social norms and expectations. Some individuals with T2D report eating high 

carbohydrate foods during social events to avoid offending their invitees [271]. This is 

significant as these social gathering occur regularly and therefore pose a routine adverse 

threat to one’s intention to self-manage.   

Perceived consequences were also associated with intention to self-manage 

diabetes. Fears associated with diabetic complications positively fuels an intention to 

self-manage. Research has indicated that fear of losing one’s role due to diabetes 

complications such as amputation or visual loss motivated self-management [273].  

Affect was as important as perceived consequences in this study and feelings of 

insecurity or depression can be a barrier to self-management. The literature suggests 

that frustration and helplessness with success in achieving optimal levels of glycemic 

control, may lead to a feeling of depression in some patients and consequently result in 

people neglecting to care for their diabetes [274-276]. People with diabetes, therefore, 

have been reported to more frequently develop anxiety and depression than others [277-

279]. Diabetes self-management requires consideration of behaviors that people with 

diabetes should adopt to achieve the minimum goals of self-management, conversely, 

recognizing factors that overwhelms the person may lead to emotional distress such as 

anxiety, depression, and frustration and should be consciously avoided [280]. 
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Although the study results provide important information about the 

relationships between intention to self-manage diabetes and the three Triandis domains, 

some limitations should be considered. The data of this study were collected using a 

self-reported questionnaire. Participants may underestimate or overestimate their self-

management behaviors, which may affect the findings. The strength of this research 

lies in the fact that it employs the Triandis model as a  theoretical framework to better 

understand intentions towards a specific behavior. Second, results can be generalized 

beyond the study sample and therefore can be generalized to other populations given 

that the findings were more or less independent of the patient demographics. 

In conclusion, we  demonstrate that the main predictor of intention to self-

manage were social factors, while perceived consequences and affect were less 

important. Foregrounding social factors may prove a useful strategy in the design of 

future structured diabetes self-management programs that can the contribute to a greater 

uptake of patient self-management.  Current work is underway on an attribute based 

[38] structured self-management program  where problem solving related to these social 

factors will be given an important emphasis. 
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Chapter 7 : A Delphi Consensus Study Introducing A Problem and Attributes 

Based Diabetes Self-Management (PARADIGM) Intervention for Patients With 

Type 2 Diabetes 

7.1 Introduction 

Diabetes Mellitus (DM) is a growing pandemic that poses a significant public 

health challenge to countries across the globe. It is estimated that the number of 

people with diabetes in the region will double by 2045 [1], generating significant 

financial, social and development implications especially in low and middle-income 

countries [281]. The management of T2D is a chronic and complex condition 

requiring different management strategies with disease-specific knowledge and 

self-management skills being essential to achieve optimal glycemic control and 

better health outcomes [282]. Diabetes self-management (DSM) is defined as “the 

ongoing process of facilitating knowledge, skills and abilities necessary for diabetes 

self-care, delivered by specialized healthcare professionals”[283]. Encouraging 

those with diabetes to self-manage, empowers patients to be a partner in achieving 

their glycemic targets[115]. Several studies have demonstrated the effectiveness of 

diabetes self-management education and support (DSMES) interventions in 

improving health outcomes, particularly glycemic control and the prevention of 

diabetes complications [284]. Although the goals of DSME programs are clearly 

defined, there is little consensus regarding which strategies should be adopted to 

achieve them, resulting in a heterogenous approach to T2D interventions [7, 8].  

We have recently defined the operational boundaries of an intervention in terms of 

five core attributes, three of which were skills related attributes while two were 

information related attributes [46]. These five attributes cover all major aspects of 

self-management education including enabling individuals to cope with, manage, 
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and make informed choices about their treatment. This study now aims to use the 

identified attributes to develop diabetes self-management educational modules 

using PBL and we now report on a novel intervention based on these attributes and 

its development process. 

7.2 Methods 

The study took place between January and June 2021. The Delphi method was 

used to identify the factors and strategies that can best be employed to develop diabetes 

self-management educational modules using PBL addressing the five aforementioned 

attributes discussed previously [46]. These attributes consist of three skills related 

attributes: Problem solving (P), Decision Making (D), and Taking Action (A) and two 

information related attributes: Resource utilization (Res), and Patient Provider 

Relationship (Rel) [46]. The PBL approach is a form of inquiry-based learning and a 

technique that encourages learners to apply relevant skills and strategies to solve self-

identified problems in a simulated “real-world” environment. It has also been used 

effectively in empowerment-based training in diabetes patient education programs 

[285]. 

The Delphi method is a technique that collects the opinion of relevant 

stakeholders. This usually involves consensus development on content with respect to 

a particular issue with related examples from practice discussed in different discussion 

rounds [286]. The process terminates when an acceptable degree of consensus is 

reached [286]. In this study we had two main stages: stakeholder mapping and 

engagement, followed by a Delphi study. This study was approved by HMC’s 

Institutional Review Board (HMC-IRB NO.:MRC-01-20-963)  and Qatar University 

Institutional Review Board (QU-IRB 1440-EA/20). 
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7.2.1 Stage 1: Stakeholder mapping and engagement 

The steering group consisted of stakeholders in diabetes patient education at 

Hamad General Hospital, the main health organization in the State of  Qatar. The team 

consisted of  diabetes educators, endocrinologists, clinical epidemiologists, and clinical 

researchers. The consensus development group was led by the chair of the advisory 

group (first author) for diabetes self-management. Members of the diabetes self-

management education group were selected based on their expertise and experience in 

the field. 

7.2.2 Stage 2 Delphi Study:  

This was structured around the five attributes considered key for a diabetes self-

management intervention defined in our previous concept analysis [46]. Important 

content to be delivered that was consistent with the five attributes was listed 

exhaustively and subjected to critical discussion. Discussion centered around the 

baseline content to be conveyed  in an intervention related to a specific attribute. Each 

Delphi round attempted to reach consensus on what information could be dispensed 

with and what pertinent information was essential. Consensus was considered reached 

when no changes were made in a particular discussion round. The following five steps 

were completed in sequential Delphi rounds: (1) Introduction of the concepts of the five 

attributes; (2) determination of real examples that mimicked clinical practice related to 

each attribute; (3) scenario building; (4) interaction development and (5) refinement (if 

required) of the scenarios and interactions.     

The Delphi study was conducted virtually using Microsoft Teams due to 

COVID-19 restrictions. The discussion was led by the senior educator (first author) and 

a clinical epidemiologist and endocrinologist (senior author) to maximize participant’s 
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engagement in each round.  

7.2.3 Summary of Delphi meetings 

Eleven rounds were carried out with the steering group of key stakeholders. 

The purpose of the first meeting was to introduce the five attributes that were published 

previously [38] and to agree on the content of new educational modules for DSME 

intervention in relation to these attributes. Stakeholders were asked to provide authentic 

examples of each attribute [46] derived from their daily practice to be discussed in the 

next round.  

In the second meeting, stakeholders identified cases from their practice that 

exemplified the five attributes. These cases were created based on actual clinical 

examples witnessed by the educators but subsequently modified to provide a 

comprehensive teaching case to maximize learning opportunities and target specific 

learning objectives deemed necessary for people living with diabetes to learn.  

The initial cases were discussed after which five educators were tasked with  further 

developing the scenarios to ensure it explored all the facets of the attribute under 

review. We agreed to start with problem solving, and decision-making attributes for the 

next round.  

  The third round comprised of elaboration and content clarification of the two 

case scenarios. Question prompts and answers were devised to support patient-educator 

interactions at this time.  

In round four, the proposed interactions were finalized and approved. The interactions 

will help the facilitator to navigate the discussion, focusing on the relevant attributes 

and engage the learner in productive dialogue that allows learning to procced ex officio. 

The same process was repeated to delineate the learning objectives and develop the 
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PBL scenarios for each of the attributes. 

A summary of each of the five case scenarios is included in Table 7.1.  Detailed 

case scenarios are available in the Table 9.9 (Supplementary file). and the complete 

cases are available in Table 9.10 (Supplementary file). 

7.3 Results 

7.3.1 Participants 

A total of 10 stakeholders from the National Diabetes Center at Hamad General 

Hospital participated in the different Delphi rounds discussing in depth the best-case 

scenarios from their clinical experience based on the five attributes that had been 

identified in the previous concept analysis [38].  

At the end of this process, five case modules were developed and are summarized in 

Table 7.1. 

Table 7.1 Summary of the case modules 

Case Module Title Case Module Summary 

 

Case module 1: Problem 

solving 

Female 48 yrs old, married lives with her family, has 

four kids, working as a teacher. Diagnosed with T2D 

for 10 years, with arthritis and neuropathy.  

HbA1c: 9.5% (80 mmol/mol), BMI 35 Kg/M2 

Rx: Metformin 1000 mg BID, Gliclazide 90 mg OD, 

and Dapagliflozin 10 mg OD. 

✓ Overwhelmed daily life due to family and 

work burden.  She used to skip meals, 

medication, and monitoring. In the last 

medical appointment, her physician added  

another medication. 

Case module 2 Decision 

Making 

Male 50 yrs old, married lives with his family, doing 

office work. Diagnosed with T2D for 20 years with 

dyslipidemia, HTN, and recurrent hypoglycemia 

episodes.  

HbA1c: 10% (86 mmol/mol), BMI 30 Kg/M2 

Rx: on Insulin Degludec (Tresiba) 30 unit pm and 

Novo Rapid 10-unit lunch time, Metformin 1000 mg 

BID, Empagliflozin 10 mg OD,  Dulaglutide 1.5 unit 
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Case Module Title Case Module Summary 

 

weekly, Valsartan 80 mg OD, and Atorvastatin 10 

mg OD. 

 

✓ Uncontrol diet, unaware of differentiation 

between hypo and hyperglycemia signs and 

symptoms, unfamiliar with the blood 

glucose target, and facing difficulty in 

interpretation of blood glucose reading and 

how to adjust the medications accordingly.   

Case module 3 Taking Action Female 42 yrs, divorced living alone, working as 

secretary. Diagnosed with type 2 diabetes for 5 years  

HbA1c: 9% (75 mmol/mol), weight 85 kg (gained 5 

kg since she started the medication). 

Rx: On Metformin 1000 mg BID and Glimepiride 4 

mg OD. 

✓ Uncontrolled diet, frequently snacks at 

night, facing difficulty in reducing the 

weight despite diet, no motivation to make 

physical activity. Decided to stop 

Glimepiride without physician consultation. 

Case module 4 Resource 

Utilization 

Male 55 yrs, married living alone, worked as civil 

engineer. 

Diagnosed with type 2 diabetes for 7 years. 

HbA1c: 11.5 % (102 mmol/mol), BMI 28 Kg/M2 

Rx: On Metformin 1000 mg BID, Lantus 15 units 

OD pm and Empagliflozin 10 mg OD. 

✓ Lost his job, no insurance, stopped all 

medication and monitoring of blood sugar 

due to financial problems. He adopted an 

unhealthy habit (smoking) due to stress. 

Case module 5 Patient Provider 

Relationship 

Female 45 yrs old, married 

Diagnosed with type 2 diabetes for 12 years, feeling 

numbness and heat in her foot mainly at night. 

HbA1c: 10% (86 mmol/mol), BMI 33 Kg/M2 

Rx: Empagliflozin 25 mg OD, 

Sitagliptin/Metformin 50/1000 mg BID, and 

recently started Glargine 15 units (bedtime). 

✓ Uncontrolled blood sugar stopped taking 

insulin due to misinformation about insulin 

that it may cause death. No physical activity 

nor diet control. Unaware of available 

diabetes services. 
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7.3.2 Interactions (Questions and Possible Answers) 

The Delphi process allowed us to develop the best interactions related to each 

case scenario reflecting each attribute. That will help in determining  the most 

effective flow of the educational strategies delivered to people with diabetes using 

PBL.  A summary of the natures of the interactions are depicted in Figure 7.1. 

 

Figure 7.1 Example of interaction questions and possible answers 

7.4 Discussion 

Currently, DSME is largely focused around outcomes that are audited regularly 

against consistent criteria by independent assessors for quality assurance. For this 

reason, there has been a proliferation of outcomes and the day-to-day tasks or skills 

patients should learn to achieve them are left to various health care providers to 

determine. Some skills taught are purely behavioral, others are a combination of  

behavioral and psychological aspects, while some are management skills. Each 

provider interprets the delivery of such education based on  their experience and 

expertise. Thus, there exists a plethora of interventions that meet the criteria for DSME, 

yet it is unclear what the best approach is. Encouraging people with T2D to self-manage 
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their condition and deciding on the best delivery style has been flagged as a research 

priority in diabetes by the Diabetes UK–James Lind Alliance Priority Setting 

Partnership [31]. This study constitutes a response to this research priority through 

development of this novel program using a scientific and structured approach that has 

the potential to help people with diabetes to understand in-depth their current condition, 

develop realistic goals, and enable self-directed behavior changes [163]. 

The case scenarios were developed to facilitate interactive group discussions 

using a PBL approach, which has been used previously in diabetes patient education 

programs with demonstrable effectiveness [163, 184, 287]. This PBL strategy is con-

sistent with adult learning and empowerment theories and is expected to facilitate needs 

identification, problem solving, skills and resource understanding and relationship 

building with the health care provider. The expectation is that this will enable persons 

with diabetes to be in control of their own lives with the ability to make informed 

diabetes-related decisions [287]. These case scenarios were aligned with interactions 

that help to provide people with diabetes with an effective avenue for “intentionally” 

practicing needed skills in a safe environment and to engage  in a learning process that 

mimics reality [288]. The intervention can be delivered as group sessions in a problem-

based setting and can be sequenced according to the needs of a patient. Thus, if a patient 

needs more of problem solving or decision-making these cases can be scheduled first. 

In conclusion, we have developed a novel problem-based intervention for 

DSME that makes use of the conceptual definition of such an intervention [38]. There 

is evidence in the literature for the benefit of such a PBL approach in diabetes patient 

education with reported gains in clinical outcomes [184]  as well as durability of 

empowerment outcomes for at least one year [163]. In a subsequent study that will start 

soon, we will test this intervention using a quasi-experimental trial on people with T2D. 
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Chapter 8 : Summary of The Research Outcomes and Their Integration 

Diabetes is a serious and chronic condition that is increasing at an alarming rate 

causing a significant burden on global health systems. It requires continuous medical 

management and support targeting multifactorial risk-reduction strategies beyond 

glycemic control [4]. Management thus goes beyond pharmacotherapy and one of these 

is to encourage diabetes self-management (DSM). The latter focuses on supporting 

patient empowerment by teaching PWD the necessary skills to make informed self-

management decisions and to be a partner in achieving their glycemic targets, aiming 

to maintain good health, preventing acute complications, and reducing the risk of long-

term complications.  

DSMES is defined as “the ongoing process of facilitating knowledge, skills and 

abilities necessary for diabetes self-care, delivered by specialized healthcare 

professionals”[283]. During the last decade many self-management programs have 

been developed and delivered by the health-care sector [27]. Mostly, these programs 

address three broad goals: medical outcomes, behavioral outcomes, and emotional 

outcomes. Lorig and Holman had attempted, very early on,  to classify the mechanisms 

through which self-management benefits patients with chronic disease but 

unfortunately this classification has not been utilized well [30]. Therefore, what is 

taught to patients varies widely depending on the providers’ interpretation of priorities 

they consider important. While this has led to some improvement for PWD at different 

levels of outcomes (knowledge, physical activity, clinical outcome, and general health 

status), there had not yet been an adequate capture of the theoretical aspects of the self-

management intervention for DSM. Thus, the current DSM programs will benefit from 

a better operational definition whose boundaries are clearly defined.   

Despite over 375 DSME programs that have been recognized by the ADA since 
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1987 [13], there still remains controversy about what is the best DSME program and, 

in 2017, it was flagged as a priority for diabetes research by the Diabetes UK–James 

Lind Alliance Priority Setting Partnership [31] who asked the question “what is the best 

way to encourage people with type 2 diabetes whoever they are, and wherever they live 

to self-manage their condition and how should it be delivered?”. This program of 

research was designed to answer this question through multiple studies details of which 

are summarized in Figure 8.1. 

 

Figure 8.1 PARADIGM Development Process 

The main aim of the 1st paper was to define the boundaries of and resolve 

ambiguity in the operational conceptualization of the intervention. A structured 

approach using concept analysis based on Walker and Avant’s method [51] and a 

critical evaluation of 50 recent interventional studies clearly identified five attributes 

that seems to be at the core of the intervention programs that cover all aspects from 

enabling PWD to cope with, manage, and make informed decision about their 
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treatment. Also, this study has demonstrated that the optimal delivery attributes, while 

addressed somewhat by the current DSMES interventions, have mostly not been the 

intervention targets and thus have been implemented in an ad hoc manner. This is 

because the lack of concrete boundaries for the concept allowed the focus to dwell 

upon various clinical outcomes which may be short-term or long-term outcomes and 

resulted in inconsistent delivery of key attributes within the evaluated interventions.  

The skills-related attributes appeared to be the most implemented using 

different educational strategies, but this was inefficient because the latter were not the 

target of the intervention development. Making the identified attributes the focus of 

the implementation will facilitate better outcomes for patients. These attributes are 

classified into skills related attributes ( problem solving, decision making, taking 

action) and Information related attributes (resource utilization, and patient provider 

relationship) [38]. A structured education program should therefore be tailored to 

fulfill the different attributes that are a priority for an individual and have content 

tailored to match the empirical referents related to these attributes. 

Following that a meta-regression analysis was performed to evaluate the 

impact of existing interventions classified by their delivery of skills or information 

related attributes on different levels of DSM outcomes immediate (knowledge), 

intermediate (physical activity), post-intermediate (HbA1c), and long-term (quality of 

life) outcomes in PWD. The findings demonstrate that the skills and information 

related attributes contribute to different outcomes for people with T2D [289]. The 

PDA interventions were associated with further improvements in knowledge (SMD 

increase of 0.80; P = 0.025) with moderate evidence against the model hypothesis at 

this sample size. The Res-Rel interventions were associated with further increases in 
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quality of life over baseline (SMD increase of 0.96; P = 0.405), but with little 

evidence against the model hypothesis at this sample size. While there was no 

improvement in HbA1c over baseline with either PDA or Res-Rel interventions, both 

together had a sub-additive interaction effect (difference in WMD 0.21; P = 0.402) 

though with little evidence against the model hypothesis at this sample size. There 

was also a sub-additive interaction seen for knowledge (difference in SMD −0.61; P = 

0.126) with some evidence against the model hypothesis at this sample size.  

Interestingly, interventions that delivered neither PDA nor Res & Rel fully 

were able to improve HbA1c suggesting that one of the attributes, perhaps, drives this 

outcome and since the diet and physical activity agenda seems common across 

interventions, taking action may be this attribute. Moreover, in this synthesis, the 

implementation of all three skills-related attributes and the information-related 

attributes were variable, there was no standardized strategy for delivering these 

attributes within the DSME intervention programs across 142 studies reporting 

different outcomes. 

Subsequently, mixed methods analysis was implemented using a focus group 

interview of 29 participants of different nationalities with T2D using open ended 

questions based on the Triandis Model of Interpersonal Behavior (TIB), to explore the 

factors influencing the intention of PWD toward self-management. Participant’s 

responses suggested different perceived consequences that might negatively affect 

their health condition and overall lifestyle if they stopped DSM. There were also two 

types of social factors that affected their DSM - The first was human factors such as 

family, peer support and cultural behaviors while the second was environmental 

factors such as access to healthy food and physical activity.  In addition, Participants 
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reported various impacts of diabetes on their lives. The main effects were emotional, 

including acceptance and coping, frustration, sadness, depression, and reconciliation 

with diabetes. However, most participants reported acceptance of their condition and 

active coping with its different challenges. These responses were classified into 

theoretical domains of the Triandis Model of Interpersonal Behavior (Intention, social 

factors, perceived consequences and affect), and used for development of an 

assessment tool to evaluate the intention of PWD towards self-management. Results 

demonstrated that a higher level of intention was associated with factors within all 

three Triandis domains, but neither the demographic status, nor duration of diagnosis 

with diabetes were important for intention [290, 291]. The social factors were the 

main drivers of intention such as thinking of family, having peer support or having 

group support which can have a strong positive impact on intention towards self-

management, while perceived consequences and affect were less important.  

Foregrounding social factors may prove a useful strategy in the design of future 

structured diabetes self-management programs that can then contribute to a greater 

uptake of patient self-management. Current work is underway on an attribute based 

[38] structured self-management program  where problem solving related to these 

social factors will be given an important emphasis. 

Using the previous findings, a Delphi process for consensus achievement was 

used to design and build the intervention. A total of eleven rounds were carried out 

with the steering group of key stakeholders in DSM resulting in development of five 

model cases and associated interactions and learning outcomes. These case scenarios 

will help to facilitate interactive group discussions using a PBL approach.  
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After completion of the project, the only major limitation is that the model developed 

is yet to be tested in a clinical trial due to COVID 19 constrains. The strengths of this 

project were critical evaluation of 142 existing clinical trials which examined the 

effectiveness of the DSME intervention for T2D. The novelty of this project was that 

different research methods and approaches were used to evaluate the existing DSM 

intervention and identify the core attributes of self-management. These included a 

concept analysis, meta-regression, qualitative methods, mixed methods, use of the 

Triandis Theory of Interpersonal Behavior and Delphi consensus all serving to enable 

the eventual development of a proposed model curriculum and delivery mode and 

made this a unique approach. 

A future direction of this project is the testing of the proposed intervention in a 

clinical trial that will help to establish its clinical utility conclusively. The approaches 

outlined in this program of work are of great importance to anyone wishing  to develop 

a robust DSME intervention program. Wide-spread adoption of this approach could 

result in increasing uptake by PWD of an effective intervention that can help maintain 

successful DSM with consequent improvements in the quality of life and outcomes for 

PWD. 
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Chapter 9 : Supplementary File 

 

Chapter 3 Supplementary File: 

Note these required judgments to be made by the team and should not be construed in absolute terms) 

Table 9.1 Examples of mapping of intervention content to the five attributes 

 

Study name 

 

Intervention 

Skill's related attributes (PDA)Examples  Information's related attributes (Res-Rel) 

Examples  

Problem 

Solving (P) 

Decision 

Making(D) 

Taking 

Action(A) 

Resource 

utilization (Res) 

Patient provider 

relationship (Rel) 

Coria2020 [88] Structured 

group 

education 

program 

Basic 

knowledge of 

diabetes 

Self-

monitoring of 

blood glucose 

Physical 

activity 

Self-

management 

booklet was 

provided to the 

participants 

Goal setting and 

motivational 

interviewing 

techniques 

Guner2020 [89] Structured 

group 

education 

program 

General 

Information 

about 

Diabetes/Physi

opathology of 

Diabetes 

Regulatory 

Drugs other 

than Insulin in 

Diabetes 

Medical 

Nutritional 

Treatment 

Education 

Booklet for 

Patients with 

Type 2 DM 

Weekly smss reminder 

based on the education 

module 

Kusnanto2019 

[69] 

Structured 

group 

education 

program 

Basic concepts 

of DM 

Monitoring 

that needed to 

be done 

Nutritional 

therapy and 

physical 

activity 

Access to 

healthcare 

facilities 

DM-calendar 

application master to 

be installed on their 

mobile phone 
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Study name 

 

Intervention 

Skill's related attributes (PDA)Examples  Information's related attributes (Res-Rel) 

Examples  

Problem 

Solving (P) 

Decision 

Making(D) 

Taking 

Action(A) 

Resource 

utilization (Res) 

Patient provider 

relationship (Rel) 

Lynch2019 [53] Structured 

group 

education 

program 

Informal 

problem 

solving 

focused on 

overcoming 

barriers to 

behavior 

change, 

such as social 

pressure to eat 

unhealthily and 

financial 

stressors. 

Self-

monitoring of 

blood glucose 

Culturally 

tailored 

diabetes 

nutrition 

education 

Social support Group discussion about 

goals, progress, and 

barriers to behavior 

change. 

McElfish2019 [90] Structured 

group 

education 

program 

Reducing risks 

and healthy 

coping 

Taking 

medications 

Healthy eating X Goal setting 

Pon2019 [70] Proactive 

interdisciplina

ry self-

management 

(PRISMA) 

Acknowledged 

that nearly all 

day-to-day, 

minute-by-

minute 

decisions 

Medication 

taking 

Food choices X  Ensuring individuals 

with diabetes are 

supported in processing 

and understanding the 

information provided 

to them 

Abdulla2018 [204] Structured 

group 

education 

program 

X Glycemic 

control 

Foot ulcer 

testing 

X X 
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Study name 

 

Intervention 

Skill's related attributes (PDA)Examples  Information's related attributes (Res-Rel) 

Examples  

Problem 

Solving (P) 

Decision 

Making(D) 

Taking 

Action(A) 

Resource 

utilization (Res) 

Patient provider 

relationship (Rel) 

Azar2018 [59] Group 

diabetes 

education 

program 

based on 

PRECEDE 

PROCEED 

model 

combined 

with self-

management 

theory. 

X Blood Glucose 

Monitoring 

Diet X X 

Chapman2018 

[72] 

Structured 

group 

education 

program 

X Monitor blood 

glucose 

Addressing 

other 

cardiovascular 

disease risk 

factors and 

improving 

lifestyle 

X Participants received 

two telephone and two 

face-to-face coaching 

sessions 

Cheng2018 [54] Structured 

group 

education 

program 

Establishing 

self-efficacy: 

culturally 

tailored 

knowledge 

acquisition 

Strategies to 

interpret the 

SMBG 

Healthy 

cooking 

Social resources 

to facilitate the 

continuity of 

self-care 

Providing informative 

and emotional support 

to help patients solve 

problems in a 

collaborative manner 
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Study name 

 

Intervention 

Skill's related attributes (PDA)Examples  Information's related attributes (Res-Rel) 

Examples  

Problem 

Solving (P) 

Decision 

Making(D) 

Taking 

Action(A) 

Resource 

utilization (Res) 

Patient provider 

relationship (Rel) 

Debussche2018[92

] 

Structured 

group 

education 

program 

Understanding 

of diabetes and 

treatment 

Challenges of 

insulin therapy 

Prevention of 

foot lesions 

X On-going SME support 

defeudis2018 

[104] 

 Conversation 

Map program  

Living with 

diabetes, 

Starting insulin Healthy eating     

gathu2018 [91] Empowermen

t based 

diabetes 

education 

programme 

Problem-

solving  

Adherence to 

medication 

 Monitoring 

blood glucose 

Hotline number Goal-setting 

Hailu2018 [68] Structured 

group 

education 

program 

Patient 

experience in 

diabetes 

management 

What to do on 

sick day 

Monitoring of 

weight 

  Participants were 

reminded of upcoming 

sessions by phone 

Moreno2018 [181] Structured 

group 

education 

program 

Acquire 

knowledge and 

skills related to 

the disease 

Medication 

adherence 

Improvements 

in diet 

Educational 

material 

Communicate more 

effectively, with their 

relatives and healthcare 

professionals 

Reid2018 [71] Structured 

group 

education 

program 

 Diabetes 

education 

X Delay or 

prevent onset 

of 

complications 

of diabetes. 

X Individual and 

caregiver engagement. 

Rusdiana2018 [83] Structured 

group 

X Monitoring Management 

diet and 

Healthy eating 
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Study name 

 

Intervention 

Skill's related attributes (PDA)Examples  Information's related attributes (Res-Rel) 

Examples  

Problem 

Solving (P) 

Decision 

Making(D) 

Taking 

Action(A) 

Resource 

utilization (Res) 

Patient provider 

relationship (Rel) 

education 

program 

sarayani2018 [57]  Phone calls 

consultation 

X Solved drug 

therapy 

problems 

X     

Aponte2017 [64] Group 

diabetes 

education 

using the 

National 

Diabetes 

Educational 

Program 

(NDEP) 

Diabetes 

Knowledge 

Monitoring Read a 

nutritional 

facts label 

Home visits 

were conducted 

to address any 

questions the 

participants 

Follow up calls  

Cheung2017 [75] Patient 

empowerment 

programme 

(PEP) 

Disease-

specific 

knowledge 

Self-

monitoring of 

blood glucose 

Healthy diet X X 

Azar2017 [76] Group 

diabetes 

education 

program 

based on 

PRECEDE 

PROCEED 

model. 

X X Healthy eating, 

exercise and 

medication 
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Study name 

 

Intervention 

Skill's related attributes (PDA)Examples  Information's related attributes (Res-Rel) 

Examples  

Problem 

Solving (P) 

Decision 

Making(D) 

Taking 

Action(A) 

Resource 

utilization (Res) 

Patient provider 

relationship (Rel) 

Habibzadeh2017 

[77] 

Group 

Discussion-

based 

Education on 

Self-

management 

X Measurement 

of blood sugar 

and other 

parameters as 

well as 

interpretation 

of the results 

Nutrition 

management  

X Continuous 

communication with 

the health care team 

Korcegez2017 

[93] 

Structured 

group 

education 

program 

Diabetes 

knowledge, 

Discussed 

recommendatio

ns for changes 

to medication 

regimens 

Smoking 

cessation 

X Clinical goals 

McEwen2017 [78] Structured 

group 

education 

program 

Stress 

management. 

Managing 

diabetes to 

improve 

glycemic 

control 

Food 

consumed 

X Telephone calls 

Murray2017 [86] Structured 

group 

education 

program 

Unusual 

situations like 

parties, 

holidays, 

travelling or 

shift work and 

what lifestyle 

modifications 

will improve 

health. 

 

 How diabetes 

is treated 

possible 

complications  

Moderating 

alcohol 

consumption 

X Reminder text 

messages or emails 
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Study name 

 

Intervention 

Skill's related attributes (PDA)Examples  Information's related attributes (Res-Rel) 

Examples  

Problem 

Solving (P) 

Decision 

Making(D) 

Taking 

Action(A) 

Resource 

utilization (Res) 

Patient provider 

relationship (Rel) 

Paz-Pacheco 2017 

[94] 

Structured 

group 

education 

program 

 
Pharmacologic 

treatment of 

diabetes 

Foot care. Those without a 

personal private 

physician were 

referred to the 

municipal health 

office after the 

study for 

continuity of 

diabetes care. 

Medications for 

hyperglycemia, 

hypertension, and 

 Participants were 

encouraged to follow-

up with their personal 

physicians if they have 

one. 

Peimani2017 [207] Structured 

group 

education 

program 

Patients' fears, 

worries, and 

concerns about 

the future and 

living with 

diabetes 

X Complying 

with diabetic 

diet and 

perceptions 

about their 

obesity risk 

and weight 

control 

Family 

relationships and 

patients' 

expectations 

regarding 

compassion and 

support 

Regular scheduled 

telephone contacts 

weekly 

shabibi2017 [61] Educational 

intervention 

based on the 

Health Belief 

Model 

Introduction on 

diabetes 

Testing blood 

sugar 

Quitting 

smoking 

  Family member 

was asked to 

take part in the 

sessions 

X 

Shao2017 [74] Structured 

group 

education 

program 

Basic 

knowledge of 

T2DM 

Proper use and 

precautions of 

oral 

antidiabetics 

and insulin, 

Signs or 

symptoms of 

hypoglycemia 

and self-

management 

X Telephone follow-up 
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Study name 

 

Intervention 

Skill's related attributes (PDA)Examples  Information's related attributes (Res-Rel) 

Examples  

Problem 

Solving (P) 

Decision 

Making(D) 

Taking 

Action(A) 

Resource 

utilization (Res) 

Patient provider 

relationship (Rel) 

Vissenberg2017 

[67] 

Structured 

group 

education 

program 

Coping 

strategies 

Medication 

adherence  

Seeking 

adequate food 

and physical 

activity 

alternatives 

 Social support Behavioral goal, 

making it specific, 

determining who could 

help with this goal and 

thinking of a reward 

when achieving this 

goal. 

Albikawi2016 

[102] 

Diabetes self-

efficacy 

enhancing 

intervention 

package 

(dseeip) 

Dm education 

regarding 

knowledge on 

how to 

maintain a low 

glucose diet 

Insulin 

injection 

Diet control, X Self-goal setting 

Grillo2016 [79] Structured 

group 

education 

program 

Identification 

of modifiable 

risk factors for 

type 2 diabetes 

mellitus 

Mechanism of 

action and side 

effects of 

glucose-

lowering 

medications 

Emphasizing 

diet and 

exercise, 

X Reinforcement 

meetings 

Lima2016 [96] Diabetes self-

management 

record sheet 

(DSMRS) 

X  Impact on 

glycemic 

control and in 

turn on 

diabetes-

related 

complications 

Discussions/ref

lections about 

the importance 

of adequate 

diabetes self-

management 

X X 
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Study name 

 

Intervention 

Skill's related attributes (PDA)Examples  Information's related attributes (Res-Rel) 

Examples  

Problem 

Solving (P) 

Decision 

Making(D) 

Taking 

Action(A) 

Resource 

utilization (Res) 

Patient provider 

relationship (Rel) 

Pauley2016 [80] Home-based 

diabetes self-

management 

coaching 

X Treatment 

(e.g., testing 

blood sugars, 

insulin 

administration) 

Skin care X Frame the goal 

Sadeghian2016 

[56] 

Structured 

group 

education 

program 

Managing 

diabetes when 

traveling. 

Taking 

diabetic 

medication 

Meal planning X Self-management goal 

Shayeghian2016 

[84] 

Structured 

group 

education 

program 

based on 

acceptance 

and 

commitment 

therapy 

(ACT) 

Nature of the 

disease 

Blood-glucose 

testing, 

Behavioral 

change 

X X 

shakibazadeh2016 

[95] 

Persian 

Diabetes Self-

Management 

Education 

(PDSME) 

program 

Healthy coping Taking 

medication 

Healthy eating Invited a family 

member to 

enhance the self-

efficacy of the 

patients and 

improve family 

support 

Set goals for each 

patient 
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Study name 

 

Intervention 

Skill's related attributes (PDA)Examples  Information's related attributes (Res-Rel) 

Examples  

Problem 

Solving (P) 

Decision 

Making(D) 

Taking 

Action(A) 

Resource 

utilization (Res) 

Patient provider 

relationship (Rel) 

Anderson-

Loftin2005 [103] 

Group 

diabetes 

education 

program 

Problem 

solving 

Making 

informed 

choices 

Meal 

preparation 

Emotional 

support from 

peers and family 

Weekly telephone 

follow-up by the nurse 

case manager 

Ayala2015 [52] Group 

diabetes 

education 

program 

Diabetes 

management in 

daily living 

such as 

problem-

solving 

Diabetes and 

medical 

management 

Checking feet Communicate 

effectively with 

family members 

about one’s 

needs 

Ongoing support over 

time 

Campbell2015 

[63] 

Structured 

group 

education 

program 

Diagnosis Insulin and 

medication 

Healthy eating 

and exercise 

Family and 

friends Support 

X 

Cani2015 [97]  

Individualized 

pharmacother

apeutic care 

plan (PCP)  

X Importance of 

home blood 

glucose 

monitoring 

Foot 

inspections, 

Pill organizers 

were given to 

each patient 

along with 

verbal directions 

Written guidance on 

prescriptions was 

provided at each 

consult. 

Chao2015 [98]  Integrated 

health 

management 

model 

Group lectures 

on health and 

diabetes 

 long-term 

diabetes drug 

monitoring 

Tailor-made 

exercise 

program 

Distribution of 

health promoting 

materials 

Individual telephone 

consultation 

Escamilla2015 

[171] 

Structured 

group 

education 

program 

Individual 

tailoring was 

determined 

based on the 

Medication 

adherence 

Skills, and 

support in the 

areas of 

nutrition 

Family members 

present at home 

during home 

sessions were 

Patient jointly 

developed a T2D self-

management plan  
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Study name 

 

Intervention 

Skill's related attributes (PDA)Examples  Information's related attributes (Res-Rel) 

Examples  

Problem 

Solving (P) 

Decision 

Making(D) 

Taking 

Action(A) 

Resource 

utilization (Res) 

Patient provider 

relationship (Rel) 

patient’s stage 

of change, 

level of 

motivation, 

health literacy 

allowed to 

participate 

Jaipakdee2015 

[99] 

Computer-

assisted 

instruction 

(CAI) 

Knowledge of 

diabetes 

Self-

monitoring of 

clinical 

indicators  

 Foods for 

diabetes 

X Goals of diabetes 

control 

Kim2015 [65] Structured 

group 

education 

program 

 Knowledge 

and skills 

about DM and 

its 

management 

Diabetes 

treatment 

Ongoing self-

monitoring of 

glucose 

Encouraging 

better healthcare 

utilization 

Better communication 

with their healthcare 

providers 

Merakou2015 

[105] 

Structured 

group 

education 

program 

Living with 

diabetes’ 

which 

constitutes a 

review of 

diabetes and 

includes a 

description of 

what the 

disease  

Discuss the 

myths about 

diabetes  

Healthy diet 

and physical 

exercise 

X X 

steinhardt2015 

[143] 

Resilience-

based diabetes 

self-

General 

information 

about diabetes 

Self-

monitoring 

blood glucose 

Healthy eating Community 

connections and 

support systems 

Creating a sick day 

plan 
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Study name 

 

Intervention 

Skill's related attributes (PDA)Examples  Information's related attributes (Res-Rel) 

Examples  

Problem 

Solving (P) 

Decision 

Making(D) 

Taking 

Action(A) 

Resource 

utilization (Res) 

Patient provider 

relationship (Rel) 

management 

education 

(RB-DSME) 

and its 

management 

Ku2014 [101]  Community-

based diabetes 

self-

management 

support 

(DSMS) 

Gaining 

control over 

the condition 

through 

problem 

solving skills  

Diabetes 

Medication 

Adoption of 

self-care 

behavior 

Written materials 

on healthy 

eating, exercise 

and glycemic 

goals were given 

out during the 

sessions 

 Goal setting 

Naccashian2014 

[82] 

Structured 

group 

education 

program 

Taking Care of 

Your Diabetes 

Medication 

Management 

Mastering the 

Meal Plan 

X X 

Jennings2014 [87] Structured 

group 

education 

program 

Just being 

diagnosed, 

living with 

diabetes 

Diabetes and 

medications 

Physical 

activity 

Social support Messages were 

designed to be 

perceived as personally 

relevant and encourage 

continued use of the 

logbooks 

X= attributes was not addressed in the study. 
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Table 9.2 Empirical referents of the concept 

 Skills Information 

Attribute 1: Problem 

Solving  

Attribute 2: Decision 

Making 

Attribute 3: Taking 

Action  

Attribute 4: 

Resource utilization 

Attribute 5: Patient 

provider relationship  

Descriptio

n of what 

can be 

measured 

against 

this 

attribute 

Skills and abilities that 

are used and learned by 

experience by persons 

with diabetes to solve or 

face any difficulties 

they may face 

throughout life to cope 

and manage with the 

disease.  This skill does 

not entail dictating 

certain resolutions for a 

particular challenge, but 

rather the learning of 

skills to implement 

solutions. It requires 

critical thinking and 

planning strategies to 

navigate life situations 

related to diabetes 

whenever they occur, 

but it does not require 

an immediate action. 

Mainly it requires 

inputs from either the 

Skills and abilities to 

make informed 

choices related to 

personal health which 

may have immediate 

outcomes, and usually 

its directly related to 

the current medical 

condition. It is mainly 

linked to scientific 

basics which are 

learned from health 

care providers. Mostly 

it requires 

collaboration from the 

person and the health 

care providers with 

final individual 

decisions. 

Decisions made about 

long term changes to 

an aspect of persons 

life that has long term 

benefit on their health 

for example: It is 

skills and abilities of 

individual of making 

a plan to follow and 

maintain specific 

regimen that enhance 

self-management and 

improve long term 

outcomes 

Mainly it requires 

inputs from 

individual, with 

supports of health 

care providers, and 

organizations. 

Resources that 

needed to facilitate 

the self-

management and 

can be divided to 

two aspects: 

1.  access for the 

required 

resources such 

as medical 

equipment and 

materials in 

addition to 

access for the 

right 

information 

resources.  

2. Correct way to 

use and sustain 

the available 

resources, in 

order to 

facilitate the 

It could be primary, 

secondary and tertiary or 

It could be HCP to the 

patient. 

Patient provider 

relationship: Stands for 

any relationship or 

partnership could affect 

and enhance self-

management skills such 

as individual to health 

care provider, health care 

providers among them 

self, health organization 

among themselves and 

with other organizations.  

Mainly It requires inputs 

from different levels and 

aspects from individuals 

to organizations.  
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 Skills Information 

Attribute 1: Problem 

Solving  

Attribute 2: Decision 

Making 

Attribute 3: Taking 

Action  

Attribute 4: 

Resource utilization 

Attribute 5: Patient 

provider relationship  

individual alone or with 

supports from the health 

care provides or family 

members.  

self-

management 

Mainly It requires 

inputs from 

individuals and 

health care 

providers 

 

 

 

Example 

of specific 

areas of 

measurem

ent 

1. Knowledge about 

the disease that 

helps in coping 

with usual life 

such as storage 

and transport of 

insulin? 

2. Coping with 

diabetes, at work, 

street, school, 

home 

3. How to manage 

stress related to 

diabetes 

4. Special occasion 

(how to manage 

diabetes during 

1. Sign and symptoms of 

high and low blood sugar   

2. Decision making 

regarding medical targets 

(glycemic, BP, lipids etc) 

and what to do when not 

met 

3. Medication type, action, 

and side effect 

4. Monitoring (how to test 

blood sugar, interpret 

results, other parameters 

such as BP, Cholesterol, 

weight, renal function 

test, retina screening, 

dental care) 

5. Taking insulin injection 

1. Meal 

planning 

2. Weight 

management 

3. Preventing 

acute and 

chronic 

complications 

4. Sleeping 

patterns 

5. acute and 

chronic 

complications 

6. Healthy 

shopping 

7. Reading food 

labels 

1. Access to the 

health care when 

needed 

2. Access to 

Insulin syringe, 

needle, meters, 

blood glucose 

strips,  

3. Access to shoes 

choosing, and 

comfortable 

socks 

4. Any support 

from your work 

5. Family or 

friends 

involvement 

1. When and where to 

contact the provider 

2. How to access 

providers e.g. 

educators, nurses, 

pharmacists etc 

3. Goal setting 

4. Treatment planning 

5. Premarital 

counselling 

6. Preconception 

counselling 
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 Skills Information 

Attribute 1: Problem 

Solving  

Attribute 2: Decision 

Making 

Attribute 3: Taking 

Action  

Attribute 4: 

Resource utilization 

Attribute 5: Patient 

provider relationship  

Eid, Hajj, 

travelling) 

 

6. Storing insulin 

7. Sick day management 

(other diseases can affect 

blood sugar level) 

8. Disposing needles and 

other sharps 

9. When to seek for help 

10. When to contact health 

care provider 

11. Use of alternative 

medicine (e.g. herbal) 

12. Vaccination type. When 

and how 

13. Medication management 

(when to take and when 

to stop) 

14. How to detect fungal 

infection 

8. Physical 

activity 

9. Healthy  

eating 

10. Healthy 

cooking 

11. Maintaining a 

healthy 

lifestyle 

12. Meal 

planning 

13. Medication 

adherence 

14. Foot care 

(feet hygiene, 

cutting nails, 

moisturizing 

heels 

through 

education?  

6. using 

community 

resources such 

as charity  
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Chapter 4 Supplementary File 

SUPPLEMENTARY MATERIAL 

A. Search criteria 

B. Study Characteristics 

C. Quality breakdown 

D. Publication bias assessment 

 

Section A Search criteria 

 

A1: Detailed search string 

PubMed 

(self -manage[All Fields] OR self- manageable[All Fields] OR self- management[All 

Fields] OR self- manage[All Fields] OR self- manageable[All Fields] OR self- 

managed[All Fields] OR self- management[All Fields] OR self- management's[All 

Fields] OR self- management for[All Fields] OR self-management of[All Fields] OR 

self- managements[All Fields] OR self- management were[All Fields] OR self- 

manager[All Fields] OR self -managerial[All Fields] OR self- managers[All Fields] OR 

self manages[All Fields] OR self- managing[All Fields] OR self- management[All 

Fields]) AND (("policy"[MeSH Terms] OR "policy"[All Fields]) OR ("policy"[MeSH 

Terms] OR "policy"[All Fields] OR "policies"[All Fields]) OR framework[All Fields] 

OR ("guideline"[Publication Type] OR "guidelines as topic"[MeSH Terms] OR 

"guideline"[All Fields]) OR model[All Fields] OR strategy[All Fields] OR 

strategies[All Fields] OR standard[All Fields])  

AND  

(("diabetes mellitus"[MeSH Terms] OR ("diabetes"[All Fields] AND "mellitus"[All 

Fields]) OR "diabetes mellitus"[All Fields] OR "diabetes"[All Fields]) OR ("glucose 
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intolerance"[MeSH Terms] OR ("glucose"[All Fields] AND "intolerance"[All Fields]) 

OR "glucose intolerance"[All Fields] OR ("impaired"[All Fields] AND "glucose"[All 

Fields] AND "tolerance"[All Fields]) OR "impaired glucose tolerance"[All Fields]) OR 

("prediabetic state"[MeSH Terms] OR ("prediabetic"[All Fields] AND "state"[All 

Fields]) OR "prediabetic state"[All Fields] OR "prediabetes"[All Fields]) OR (early[All 

Fields] AND ("diabetes mellitus"[MeSH Terms] OR ("diabetes"[All Fields] AND 

"mellitus"[All Fields]) OR "diabetes mellitus"[All Fields] OR "diabetes"[All Fields]))) 

 

Embase 

("self -manage" OR "self- manageable" OR "self- management" OR "self- manage" OR 

"self- manageable" OR "self- managed" OR "self- management" OR "self- 

managements" OR "self- management for" OR "self-management of" OR "self- 

managements" OR "self- management were" OR "self- manager" OR "self -

managerial" OR "self- managers" OR "self manages" OR "self- managing" OR "self- 

management")  

AND  

('policy'/exp OR policy OR 'policy'/exp OR policy OR policies OR framework OR 

'practice guideline'/exp OR guideline OR model OR strategy OR strategies OR 

standard) 

AND 

('diabetes mellitus'/exp OR (diabetes AND mellitus) OR "diabetes mellitus" OR 

'glucose intolerance'/exp OR (glucose AND intolerance) OR "glucose intolerance" OR 

(impaired AND glucose AND tolerance) OR ‘impaired glucose tolerance’/exp OR 

'prediabetic state'/exp OR (prediabetic AND state) OR "prediabetic state" OR 

prediabetes OR (early AND diabetes)) 
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PsycINFO 

("self -manage" OR "self- manageable" OR "self- management" OR "self- manage" OR 

"self- manageable" OR "self- managed" OR "self- management" OR "self- 

management's" OR "self- management for" OR "self-management of" OR "self- 

managements" OR "self- management were" OR "self- manager" OR "self -

managerial" OR "self- managers" OR "self manages" OR "self- managing" OR "self- 

management")  

AND  

(exp Health Care Policy/ OR policy OR exp Health Care Policy/ OR policy OR policies 

OR framework OR "guidelines as topic" OR guideline OR model OR strategy OR 

strategies OR standard) 

AND 

(exp Diabetes Mellitus/ OR (diabetes AND mellitus) OR "diabetes mellitus" OR 

"glucose intolerance" OR (glucose AND intolerance) OR "glucose intolerance" OR 

(impaired AND glucose AND tolerance) OR "impaired glucose tolerance" OR 

"prediabetic state" OR (prediabetic AND state) OR "prediabetic state" OR prediabetes 

OR (early AND diabetes)) 

 

Cochrane Library/Cochrane CENTRAL 

("self -manage" OR "self- manageable" OR "self- management" OR "self- manage" OR 

"self- manageable" OR "self- managed" OR "self- management" OR "self- 

management's" OR "self- management for" OR "self-management of" OR "self- 

managements" OR "self- management were" OR "self- manager" OR "self -

managerial" OR "self- managers" OR "self manages" OR "self- managing" OR "self- 
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management")  

AND  

([mh policy] OR policy OR [mh policy] OR policy OR policies OR framework OR [mh 

"guidelines as topic"] OR guideline OR model OR strategy OR strategies OR standard) 

AND 

([mh "diabetes mellitus"] OR (diabetes AND mellitus) OR "diabetes mellitus" OR [mh 

"glucose intolerance"] OR (glucose AND intolerance) OR "glucose intolerance" OR 

(impaired AND glucose AND tolerance) OR "impaired glucose tolerance" OR [mh 

"prediabetic state"] OR (prediabetic AND state) OR "prediabetic state" OR prediabetes 

OR (early AND diabetes)) 
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Section B Study Characteristics 

Table 9.3 Characteristics of studies included in this synthesis: Populations. 

Study (Year) Country HealthCare 

Setting 

Study population Study Design Sample Size 

(n) 

Abdulah2018 [73] Iraq tertiary  Patients with T2D age ≥ 25 Years  RCT 39 

wu2011 [121] Taiwan tertiary  Patients with T2D age ≥ 30 Years RCT 145 

Mitchell2011 [131] Australia others Patients with T2D HbA1C>7  PPOG 346 

albikawi2016 [102] Jordan tertiary  Patients with T2D age 25 Years  PPOG 149 

Gold2008 [122] US tertiary  Patients with T2D HbA1C≥ 9.5 RCT 35 

Ruggiero2014 [66] US primary  Patients with T2D age ≥18 Years PPOG 77 

Speer2008 [123] Georgia primary  Patients with T2D age 60-74 Years PPOG 48 

Lima 2016 [96] Spain primary  Patients with T2D age ≥18 years HbA1C>7 RCT 184 

Hillen2013 [132] US primary  Patients with  T2D HbA1C ≥7% in last 6 months RCT 377 

Sturt2006 [174] UK primary  Patients with  T2D age  ≥ 65 Years HbA1C>7 PPOG 16 

Torre2013 [125] Spain tertiary  Patients with T2D RCT 130 

Trief 2012 [292] US primary  Patients with  T2D age ≥55 Years  RCT 1665 

Adepoju2014 [126] US tertiary  Patients with T2D age ≥18 Years  RCT 196 

Anderson2010 [127] US others Patients with T2D age ≥18 Years  RCT 209 

Aponte2017 [64] US tertiary  Patients with T2D HbA1C ≥8. RCT 106 

Anderson-Loftin2005 [103] US primary  Patients with T2D, High risk African American 

adults age ≥18 Years  

PPNEC 86 

Ayala2015 [52] US primary  Patients with T2D who had received services during 

the previous 3-month HbA1C ≥7  

RCT 263 

Azar2018 [59] Iran secondary Patients with T2D for more than one year RCT 86 

Boehm1993 [129] US tertiary  Patients with T2D age ≥18 Years  HbA1C>8  RCT 69 

Adepoju2014 [130] US tertiary  Patients with  T2D age ≥18 Years  RCT 101 
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Study (Year) Country HealthCare 

Setting 

Study population Study Design Sample Size 

(n) 

brun2009 [189] Germany tertiary  Patients with T2D on insulin at least one geriatric 

syndrome (such as incontinence, reduced mobility 

requiring the use of assistive devices, a history of 

falls during the previous 2 years or cognitive 

dysfunction), multi-morbidity (more than two 

chronic diseases besides T2D) and age >65 years 

RCT 119 

Brown2007 [168] US . Patients with T2D, age 35 to 70 years RCT 216 

Dizaji2014 [210] Iran tertiary  Patients with T2D PPOG 78 

depue2013 [134] US primary, 

others 

Patients with  T2D age ≥18 Years , mentally 

competent and able to consent; unlikely to leave AS 

for .4 months; and no serious comorbid conditions 

(e.g., end-stage renal disease, cancer). 

RCT 268 

defeudis2018 [104] Italy tertiary  Patients with  T2D and overweight or obesity(BMI > 

25 kg/m2) treated only with metformin 

RCT 66 

davis2010 [135] US primary  Patients with T2D, HbA1C>7%, age 35 years and 

above,  willing to participate in a 1-year clinical trial. 

RCT 43 

estabrooks2005 [136] US tertiary  Patients with T2D, age (≥ 25 years), language 

(English) 

RCT 204 

estey1990 [172] Canada tertiary  Patients with T2D, not using insulin, willing to 

practice SMBG, and to give consent, accessible by 

telephone 

RCT 53 

Farbodebadifardazar2017 

[76] 

Iran tertiary  Patients with T2D, mean age 55 years, mean BMI 

28.7 

PPNEC 86 

Forjuoh2014 [137] US tertiary  Patients with  T2D age ≥18 years HbA1C ≥7.5% open-label-RCT 194 

Sadeghian2016 [56] India tertiary  Patients with  T2D, HbA1C% RCT 306 

gathu2018 [91] Kenya tertiary  Patients with T2D,  age 18- 65 years, HbA1C ≥8% non-blinded- 96 
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Study (Year) Country HealthCare 

Setting 

Study population Study Design Sample Size 

(n) 

RCT 

goudswaard2004 [179] Netherlands primary  Patients with  T2D age < 76 Years , HbA1C ≥7%, 

taking the maximum feasible dosages of two 

different oral hypoglycemic agents 

RCT 50 

gregg2007 [138] US primary  Patients with T2D RCT 73 

anderson1995 [139] US tertiary  Patients with T2D RCT 122 

glasgow2006 [140] US primary  Patients with T2D RCT 217 

miller2002 [141] US tertiary  Patients with T2D, age ≥65, no impaired cognitive 

function 

PPOG 93 

aliha2013 [206] Iran tertiary  Patients with T2D RCT 62 

Cani2015 [97] Brazil tertiary  Patients with  T2D age ≥45 Years, HbA1C>8% , on 

insulin 

RCT 70 

Cheung 2017 [75] Hong Kong, 

China 

primary  Patients with  T2D age ≥18 Years,  PPOG 353 

Chao2015 [98] China tertiary  Patients with T2D age ≥60 Years who are locally 

permanent residents. 

RCT 100 

Samuel-hodge2009 [142] US others Patients with T2D age ≥20 Years,  RCT 170 

Campbell2015 [63] Australia others Patients with  T2D age 30-70 RCT 595 

steinhardt2015 [143] US others Patients with  T2D, age 30-85 PPOG 61 

Chapman2018 [72] China primary  Patients with T2D, age ≥50 RCT 544 

Cheng2018 [54] China tertiary  Patients with T2D HbA1C>7.5, age > 18 Years RCT 242 

Jaipakdee2015 [99] Thailand primary   Patients with T2D, age  ≥20 Years, HbA1C ≥7%  RCT  378 

Jennings2014 [87] Australia others Patients with T2D, age > 18 Years, access to internet 

and email, 

RCT 397 

sarayani2018 [57] Iran others Patients with T2D, HbA1C>7, use oral 

hypoglycemia agent 

RCT 84 
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Study (Year) Country HealthCare 

Setting 

Study population Study Design Sample Size 

(n) 

sarkadi2004 [184] Sweden others Patients with T2D, on insulin treatment for not more 

than 2 years 

RCT 64 

schillinger2009 [144] US tertiary  Patients with T2D, HbA1C ≥8 RCT 215 

shabibi2017 [61] Iran primary  Patients with T2D, age 30 to 60 PPOG 70 

shakibazadeh2016 [95] Iran tertiary  Patients with T2D,  age > 18 Years RCT 176 

Shayeghian2016 [84] Iran tertiary  Patients with T2D,  age 40 to 60 Years RCT 106 

amoako2008 [145] US primary Patients with T2D,  age between 49 to 83 Years RCT 126 

sperl-hillen2011 [146] US . Patients with T2D  HbA1C≥ 7% RCT 377 

khan 2011 [169] US tertiary  Patients with  T2D age ≥18 Years,  RCT 100 

Hailu2018 [68] Ethiopia primary  Patients with T2D,  age > 30 Years, overweight or 

obese, 

PPNEC 220 

Reid2018 [71] Canada primary  Patients with T2D, age ≥65 RCT 139 

Murray2017 [86] UK primary  Patients with  T2D age ≥18 Years,  RCT 374 

Peimani2017 [207] Iran tertiary  Patients with  T2D age between 25 to 75 Years,  RCT 200 

McElfish2019 [90] US primary  Patients with  T2D age ≥18 Years,  RCT 173 

Rusdiana2018 [83] Indonesia primary  Patients with T2D,  age > 40 Years PPOG 158 

Vissenberg2017 [67] Netherlands tertiary   Patients with T2D, age  ≥35 Years, HbA1C> 3%  PPOG 69 

Paz-Pacheco 2017 [94] Philippines primary   Patients with T2D RCT 155 

Escamilla2015 [171] US primary   Patients with T2D, age  ≥21 Years, HbA1C≥ 7%  RCT 211 

Merakou2015 [105] Greece primary  Patients with  T2D age ≥18 Years,  RCt 193 

Pauley2016 [80] Canada primary  Patients with  T2D age ≥18 Years, on insulin  RCT 94 

Kim2015 [65] US primary   Patients with T2D, age  ≥35 Years, HbA1C≥ 7%  RCT 209 

Lynch2019 [53] US primary  Patients with  T2D age ≥18 years HbA1C ≥7% RCT 196 

Ruggiero2014 [293] US primary  Patients with  T2D age ≥18 years HbA1C≥ 6.5% RCT 126 

Varney2014 [191] Australia tertiary  Patients with T2D, HbA1C>7 RCT 94 

Yuan2014 [192] China others Patients with T2D,  age > 18 Years RCT 88 
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Study (Year) Country HealthCare 

Setting 

Study population Study Design Sample Size 

(n) 

Ledford2013 [147] US tertiary  Patients with T2D,  age between 40 to 80 Years PPOG 126 

Liu2012 [148] China primary  Patients with  T2D age 35-80 RCT 176 

nishita2012 [149] US primary  Patients with T2D age 18 to 62 years HbA1C≥ 6.5% RCT 190 

vanderwulp2012 [175] UK primary  Patients with T2D for less than 12 months RCT 238 

Ko2011 [196] Korea primary  Patients with T2D newly diagnosis PPOG 96 

Landim2011 [212] Brazil primary  Patients with T2D PPOG 43 

Lee2011 [200] Hong Kong tertiary   Patients with T2D, HbA1C≥ 7% RCT 117 

Naik2011 [170] US primary  Patients with T2D, age 50-90 Years, HbA1C> 7.5%  RCT 85 

Philis-Tsimikas2011 [150] US primary  Patients with T2D, age 21-75 Years, HbA1C> 8 %  RCT 145 

Quinn2011 [151] US primary Patients with T2D ≥ 6-month,  age 18- 64 years 

HbA1C ≥7.5 % 

RCT 57 

Rosal2011 [152] US primary Patients with T2D ,  age  ≥18 years HbA1C ≥7.5 % RCT 252 

Welch2011 [153] US tertiary  Patients with T2D ,  age  30-70 years HbA1C ≥7.5 

% 

RCT 184 

Wu2011 [121] Taiwan tertiary  Patients with T2D ,  age  ≥30 years, on oral 

Medication 

PPOG 145 

Walker2010 [154] US Primary Patients with T2D ,  age  ≥ 40 years PPOG 145 

Torbjornsen2014 [182] Norway Primary Patients with T2D ,  age  ≥18 years HbA1C ≥7.1 % RCT 78 

Noh2010 [197] Korea tertiary  Patients with T2D ,  age  ≥18 years HbA1C ≥7% RCT 40 

Orsama2013 [188] Finland Primary Patients with T2D ,  age 30-70 years HbA1C>6.5% RCT 48 

Thoolen2009 [180] Netherlands Primary Patients with  T2D RCT 180 

Moriyama2009 [201] Japan tertiary  Patients with  T2D RCT 42 

Mohamed2013 [203] Qatar tertiary  Patients with  T2D RCT 290 

Mash2014 [211] South 

Africa 

Primary Patients with  T2D RCT 866 

Lujan2007 [155] US Primary Patients with  T2D RCT 141 
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Study (Year) Country HealthCare 

Setting 

Study population Study Design Sample Size 

(n) 

Deakin2006 [19] UK Primary Patients with  T2D RCT 301 

Crowley2013 [156] US Primary Patients with  T2D RCT 359 

Shahrani2012 [204] KSA Primary Patients with  T2D,  age  >30 PPOG 438 

Goodarzi2012 [208] Iran Primary Patients with  T2D RCT 81 

Baradaran2006 [176] UK Primary Patients with  T2D,  age  >30 RCT 118 

Melkus2010 [157] US tertiary  Patients with  T2D,  age  21-65 RCT 109 

Graziano2009 [294] US Primary Patients with  T2D,  age  ≥50 years HbA1C ≥7 % PPOG 119 

Khunti2012 [177] UK Primary Patients with  T2D RCT 604 

Ko2004 [194] China tertiary  Patients with  T2D,  age 35-70 years HbA1C ≥8 % RCT 178 

Lorig2009 [159] US Primary Patients with  T2D,  age  ≥ 18 years  RCT 294 

Osborn2010 [295] US tertiary  Patients with  T2D,  age  ≥ 18 years  RCT 91 

ridgeway1999 [160] US Primary Patients with  T2D RCT 38 

Sixta2008 [161] US Primary Patients with  T2D,  age  ≥ 18 years  RCT 131 

Sturt2008 [178] UK Primary Patients with T2D HbA1C>8% RCT 202 

Prezio2013 [162] US Primary Patients with  T2D,  age 18-75 years RCT 156 

Song2009 [198] Korea tertiary  Patients with  T2D PPOG 15 

Scain2009 [213] Brazil tertiary  Patients with  T2D,  age 25-75 years RCT 104 

Aghamolaei2004 [209] Iran tertiary  Patients with  T2D RCT 71 

Anderson2005 [163] US Primary Patients with  T2D RCT 192 

Glasgow2010 [117] US Primary Patients with  T2D,  age 25-75 years RCT 375 

Lorig2010 [164] US Primary Patients with  T2D,  age  ≥ 18 years  RCT 447 

Frosch2011 [165] US Primary Patients with  T2D,  HbA1C ≥8 % RCT 201 

Spencer2011 [166] US Primary Patients with  T2D,  age  ≥ 18 years  RCT 117 

Sigurdardottir2009 [190] Iceland Primary Patients with  T2D,  HbA1C ≥7.5 % RCT 53 

Vincent2007 [167] US Primary Patients with  T2D,  age 18-75 years RCT 17 

Wattana2007 [202] Thailand tertiary  Patients with  T2D,  age  ≥ 35 years  RCT 147 
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Study (Year) Country HealthCare 

Setting 

Study population Study Design Sample Size 

(n) 

Sun2008 [195] China tertiary  Patients with  T2D,  age 18-70 years RCT 150 

Shao2017 [74] China tertiary  Patients with  T2D,  age  ≥ 18 years  RCT 199 

McEwen2017 [78] US Primary Patients with  T2D,  age 18-70 years, HbA1C≥ 8% RCT 154 

Mehuys2010 [187] Belgium Primary Patients with  T2D,  age 45-75 years RCT 288 

Korcegez2017 [93] Cyprus tertiary  Patients with  T2D, HbA1C>7 RCT 152 

Jarab2012 [205] Jordan tertiary  Patients with  T2D, HbA1C>7.5 % RCT 156 

Adolfsson2007 [185] Sweden Primary Patients with  T2D, HbA1C ≥6.5 %, age ≤75 RCT 88 

Oh 2003 [199] Korea tertiary  Patients with  T2D RCT 38 

Guner2020 [89] Turkey Primary Patients with  T2D,  age ≥ 18 PPOG 101 

Mollaoglu2007 [186] Turkey tertiary  Patients with  T2D,  age 18-65 years RCT 50 

Pon2019 [70] Netherlands Primary Patients with  T2D,  age ≥ 18 RCT 193 

Kusnanto2019 [69] Indonesia Primary Patients with  T2D, HbA1C>7% RCT 30 

Debussche2018 [92] Mali tertiary  Patients with  T2D, HbA1C ≥8%,  age 30-80 years RCT 140 

Coria2020 [88] Spain Primary Patients with  T2D,  age 18-80 years RCT 236 

Ku2014 [101] Philippines Primary Patients with  T2D,  age ≥ 20 PPOG 328 

Gallegos2006 [173] Mexico Primary Patients with  T2D PPNEC 45 

Moreno2018 [181] Spain Primary Patients with  T2D,  age  >30 RCT 518 

Grillo2016 [79] Brazil Primary Patients with  T2D,  age 18-80 years,  HbA1C>7 % RCT 127 

Naccashian2014 [82] US Primary Patients with  T2D, HbA1C>8 % PPOG 150 

Habibzadeh2017 [77] Iran tertiary  Patients with  T2D,  age 30-70 years RCT 90 

Rygg2012 [183] Norway tertiary  Patients with  T2D,  age 40-75 years RCT 36 
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Table 9.4 Characteristics of studies included in this synthesis: Interventions. 

 

Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Adolfsson2007 [185] Structured group education program routine care Immediate PDA Rel 30 

Aghamolaei2004 

[209] 

Structured group education program routine care Immediate PDA X 24 

Anderson2005 [296]  Culturally tailored education  wait-listed Immediate PDA Res-Rel 24 

Aponte2017 [64] Group diabetes education using the 

National Diabetes Educational 

Program (NDEP) 

routine care Immediate PDA Res-Rel 32 

Azar2018 [59] Group diabetes education program 

based on PRECEDE PROCEED 

model combined with self-

management theory. 

Educations based 

on PRECEDE 

PROCEED model. 

Immediate DA X 25 

Braun2009 [189] Strukturierte Geriatrische Schulung, 

structured 

geriatric (SGS) structured treatment 

and teaching 

programme (DTTP) 

routine care Immediate DA X 28 

Cani2015 [97]  individualized pharmacotherapeutic 

care plan (PCP)  

routine care Immediate DA Rel 30 

Chao2015 [98]  integrated health management 

model 

routine care Immediate PDA Res-Rel 27 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Deakin2006 [19]  patient-centered, group-based self-

management programme (X-PERT) 

Programme 

routine care Immediate PDA Res-Rel 29 

Debussche2018 [92] Structured group education program routine care Immediate PDA Rel 26 

Dizaji2014 [210] Group diabetes education program no control Immediate PA Res 15 

Azar2017 [76] Group diabetes education program 

based on PRECEDE PROCEED 

model. 

routine care Immediate A X 27 

Frosch2011 [165] Structured group education program received  brochure Immediate PDA Rel 29 

Goodarzi2012 [208] Tailored SMS routine care Immediate PDA Rel 24 

gregg2007 [138] Structured group education program 

using ACT 

Education alone Immediate PDA X 25 

Grillo2016 [79] Structured group education program routine care Immediate PDA Rel 30 

khan 2011 [169] computer based diabetes self-

management program. 

provide with an 

educational 

brochure 

Immediate DA X 24 

Kim2015 [65] Structured group education program no control Immediate PDA Res-Rel 28 

Ko2011 [196] Individually tailored educational 

programs  

no control Immediate PDA X 27 

Ku2014 [101]  Community-based diabetes self-

management support (DSMS) 

no control Immediate PDA Res-Rel 27 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Ledford2013 [147] Structured group education program 

using software  

no control Immediate DA Res-Rel 27 

Lujan2007 [155] Structured group education program one-on-one  

education 

Immediate PDA Rel 26 

Lynch2019 [53] Structured group education program group discussion Immediate PDA Res-Rel 30 

Mehuys2010 [187] Structured group education program routine care Immediate PDA X 28 

miller2002 [141] Structured group education program no control Immediate PDA Res-Rel 26 

Mohamed2013 [203] Structured group education program educational tool 

kit 

Immediate PDA X 25 

Naik2011 [170]   one-on-one consultation and group 

education 

Traditional 

diabetes education 

Immediate PDA Rel 27 

Rygg2012 [183] Structured group education program waiting list Immediate PDA X 31 

Samuel-hodge2009 

[142] 

Individual counseling, and group 

education sessions.  

minimal 

intervention (MI), 

Immediate PA Res-Rel 28 

Scain2009 [213] Structured group education program routine care Immediate PDA X 26 

shakibazadeh2016 

[95] 

Persian Diabetes Self-Management 

Education (PDSME) program 

routine care Immediate PDA Res-Rel 28 

Sigurdardottir2009 

[190] 

Structured group education program routine care Immediate PDA Res-Rel 28 

Sixta2008 [161] Structured group education program routine care Immediate PDA Res-Rel 27 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Song2009 [198] Structured group education program 

-Web-based course  

Web-based 

education 

Immediate PDA X 20 

Spencer2011 [166] Structured group education program routine care Immediate PDA Res-Rel 26 

sperl-hillen2011 

[146] 

Peer support education routine care Immediate PDA Rel 29 

steinhardt2015 [143] resilience-based diabetes self-

management education (RB-DSME) 

routine care Immediate PDA Res-Rel 25 

Sun2008 [195] Structured group education program diabetes education Immediate PDA Res-Rel 27 

Vincent2007 [167] Structured group education program routine care Immediate PDA Res 24 

Abdulla2018 [204] Structured group education program routine care Intermediate DA X 25 

amoako2008 [145] Structured group education program routine care Intermediate PDA Res-Rel 26 

Ayala2015 [52] Group diabetes education program routine care Intermediate PDA Res-Rel 25 

Azar2018 [59] Group diabetes education program 

based on PRECEDE PROCEED 

model combined with self-

management theory. 

Educations based 

on PRECEDE 

PROCEED model. 

Intermediate DA X 25 

Chao2015 [98]  integrated health management 

model 

routine care Intermediate PDA Res-Rel 27 

Chapman2018 [72] Structured group education program routine care Intermediate DA Rel 26 

Cheng2018 [54] Structured group education program routine care Intermediate PDA Res-Rel 33 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Deakin2006 [19]  patient-centered, group-based self-

management programme (X-PERT) 

Programme 

routine care Intermediate PDA Res-Rel 29 

Frosch2011 [165] Structured group education program received  brochure Intermediate PDA Rel 29 

glasgow2006 [140] computer-assisted, tailored self-

management (TSM)  

routine care Intermediate PDA Res-Rel 25 

Glasgow2010 [117] self-administered, computer- assisted 

self-management (CASM), 

routine care Intermediate PDA Res-Rel 26 

Graziano2009 [294]  automated, prerecorded voice 

message  

routine care Intermediate PDA X 26 

Jarab2012 [205] Structured group education program routine care Intermediate PDA Res-Rel 27 

Jennings2014 [87] Structured group education program access to website Intermediate PDA Res-Rel 31 

khan 2011 [169] computer based diabetes self-

management program. 

provide with an 

educational 

brochure 

Intermediate DA X 24 

Ko2011 [196] Individually tailored educational 

programs  

no control Intermediate PDA X 27 

Korcegez2017 [93] Structured group education program routine care Intermediate PDA Rel 26 

Ledford2013 [147] Structured group education program 

using software  

no control Intermediate DA Res-Rel 27 

Liu2012 [148] Structured group education program routine care Intermediate PDA Res-Rel 31 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Lorig2009 [159] diabetes self-management program 

(DSMP) 

routine care Intermediate PDA Res-Rel 28 

Mash2014 [211] Structured group education program routine care Intermediate PDA X 28 

McEwen2017 [78] Structured group education program waiting list Intermediate PDA Rel 26 

Mehuys2010 [187] Structured group education program routine care Intermediate PDA X 28 

Moreno2018 [181] Structured group education program routine care Intermediate PDA Res-Rel 28 

Pon2019 [70] Proactive interdisciplinary self-

management (PRISMA) 

routine care Intermediate PDA Rel 31 

Reid2018 [71] Structured group education program routine care Intermediate PA X 33 

Ruggiero2014a [66] Structured group education program basic education, 

educational 

booklet 

Intermediate PDA Rel 26 

Ruggiero2014b 

[293] 

website access to Diabetes Island no control Intermediate PA Res-Rel 23 

Sadeghian2016 [56] Structured group education program unstructured 

education 

Intermediate PDA Rel 25 

Samuel-hodge2009 

[142] 

Individual counseling, and group 

education sessions.  

minimal 

intervention (MI), 

Intermediate PA Res-Rel 28 

sarayani2018 [57]  phone calls consultation routine care Intermediate D X 29 

shakibazadeh2016 

[95] 

Persian Diabetes Self-Management 

Education (PDSME) program 

routine care Intermediate PDA Res-Rel 28 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

sperl-hillen2011 

[146] 

Peer support education routine care Intermediate PDA Rel 29 

steinhardt2015 [143] resilience-based diabetes self-

management education (RB-DSME) 

routine care Intermediate PDA Res-Rel 25 

Thoolen2009 [180] Structured group education program routine care Intermediate PDA Rel 28 

Torre2013 [125] SMBG as an individual educational 

tool  

routine care Intermediate DA Rel 29 

vanderwulp2012 

[175] 

Structured group education program routine care Intermediate A Rel 30 

Varney2014 [191] Telephone coaching routine care Intermediate DA Res-Rel 30 

Vincent2007 [167] Structured group education program routine care Intermediate PDA Res 24 

Abdulla2018 [204] Structured group education program routine care Post 

Intermediate 

DA X 25 

Adolfsson2007 [185] Structured group education program routine care Post 

Intermediate 

PDA Rel 30 

Aghamolaei2004 

[209] 

Structured group education program routine care Post 

Intermediate 

PDA X 24 

aliha2013 [206] Structured group education program routine care Post 

Intermediate 

DA Rel 26 

anderson1995 [139] Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 22 

Anderson-

Loftin2015 [103] 

Group diabetes education program routine care Post 

Intermediate 

DA Res-Rel 25 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Aponte2017 [64] Group diabetes education using the 

National Diabetes Educational 

Program (NDEP) 

routine care Post 

Intermediate 

PDA Res-Rel 32 

Ayala2015 [52] Group diabetes education program routine care Post 

Intermediate 

PDA Res-Rel 25 

Boehm1993 [129] Group diabetes education program routine care Post 

Intermediate 

PDA X 25 

Braun2009 [189] Strukturierte Geriatrische Schulung, 

structured 

geriatric (SGS) structured treatment 

and teaching 

programme (DTTP) 

routine care Post 

Intermediate 

DA X 28 

Brown2007 [168] Group diabetes education 

compressed program 

extended 

intervention 

education program 

Post 

Intermediate 

PDA Res-Rel 26 

Cani2015 [97]  individualized pharmacotherapeutic 

care plan (PCP)  

routine care Post 

Intermediate 

DA Rel 30 

Chapman2018 [72] Structured group education program routine care Post 

Intermediate 

DA Rel 26 

Cheng2018 [54] Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 33 

Coria2020 [88] Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 26 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Crowley2013 [156] Structured group education program routine care Post 

Intermediate 

PDA Rel 29 

davis2010 [135] Diabetes Telecare DSME 

intervention  

routine care Post 

Intermediate 

PDA Res-Rel 28 

Deakin2006 [19]  patient-centered, group-based self-

management programme (X-PERT) 

Programme 

routine care Post 

Intermediate 

PDA Res-Rel 29 

Debussche2018 [92] Structured group education program routine care Post 

Intermediate 

PDA Rel 26 

defeudis2018 [104]  Conversation Map program  routine care Post 

Intermediate 

PDA X 26 

depue2013 [134] Group diabetes education program 

based on PRECEDE PROCEED 

model. 

routine care Post 

Intermediate 

PDA X 30 

Escamilla2015 [171] Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 32 

estey1990 [172]  Individual telephone calls 

consultation  

standard 3-day 

education 

program. 

Post 

Intermediate 

PDA Res-Rel 25 

Frosch2011 [165] Structured group education program received  brochure Post 

Intermediate 

PDA Rel 29 

Gallegos2006 [173] Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 28 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

gathu2018 [91] Empowerment based diabetes 

education programme 

routine care Post 

Intermediate 

PDA Res-Rel 29 

glasgow2006 [140] computer-assisted, tailored self-

management (TSM)  

routine care Post 

Intermediate 

PDA Rel 25 

Glasgow2010 [117] self-administered, computer- assisted 

self-management (CASM), 

routine care Post 

Intermediate 

PDA Res-Rel 26 

Goodarzi2012 [208] Tailored SMS routine care Post 

Intermediate 

PDA Rel 24 

goudswaard2004 

[179] 

Structured group education program routine care Post 

Intermediate 

PDA X 29 

Graziano2009 [294]  automated, prerecorded voice 

message  

routine care Post 

Intermediate 

PDA X 26 

gregg2007 [138] Structured group education program 

using ACT 

Education alone Post 

Intermediate 

PDA X 25 

Grillo2016 [79] Structured group education program routine care Post 

Intermediate 

PDA Rel 30 

Guner2020 [89] Structured group education program routine care Post 

Intermediate 

PDA Rel 29 

Hailu2018 [68] Structured group education program routine care Post 

Intermediate 

PDA Rel 28 

Jaipakdee2015 [99] computer-assisted instruction (CAI) routine care Post 

Intermediate 

PDA Rel 28 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Jarab2012 [205] Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 27 

khan 2011 [169] computer based diabetes self-

management program. 

provide with an 

educational 

brochure 

Post 

Intermediate 

DA X 24 

Khunti2012 [177]  diabetes education and self-

management programme 

(DESMOND) 

routine care Post 

Intermediate 

PDA Rel 30 

Kim2015 [65] Structured group education program no control Post 

Intermediate 

PDA Res-Rel 28 

Ko2004 [194] Structured group education program routine care Post 

Intermediate 

PDA Rel 26 

Korcegez2017 [93] Structured group education program routine care Post 

Intermediate 

PDA Rel 26 

Ku2014 [101]  Community-based diabetes self-

management support (DSMS) 

no control Post 

Intermediate 

PDA Res-Rel 27 

Kusnanto2019 [69] Structured group education program group education 

and a leaflet 

Post 

Intermediate 

PDA Res-Rel 26 

Ledford2013 [147] Structured group education program 

using software  

no control Post 

Intermediate 

DA Res-Rel 27 

Lee2011 [200] Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 28 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Lorig2009 [159] diabetes self-management program 

(DSMP) 

routine care Post 

Intermediate 

PDA Res-Rel 28 

Lorig2010 [164] Internet-based diabetes self-

management program (IDSMP) 

routine care Post 

Intermediate 

PDA Rel 29 

Lujan2008 [155] Structured group education program one-on-one t 

education 

Post 

Intermediate 

PDA Rel 26 

Lynch2019[53] Structured group education program group discussion Post 

Intermediate 

PDA Res-Rel 30 

Mash2014 [211] Structured group education program routine care Post 

Intermediate 

PDA X 28 

McElfish2019 [90] Structured group education program routine care Post 

Intermediate 

PDA Rel 31 

McEwen2017 [78] Structured group education program waiting list Post 

Intermediate 

PDA Rel 26 

Mehuys2010 [187] Structured group education program routine care Post 

Intermediate 

PDA X 28 

Melkus2010 [157] diabetes self-management training 

(DSMT) 

conventional 

group diabetes 

education 

Post 

Intermediate 

PDA Res-Rel 29 

Merakou2015 [105] Structured group education program routine care Post 

Intermediate 

PDA X 26 

Mohamed2013 [203] Structured group education program educational tool 

kit 

Post 

Intermediate 

PDA X 25 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Mollaoglu2007 

[186] 

Structured group education program routine care Post 

Intermediate 

PDA Rel 25 

Moreno2018 [181] Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 28 

Murray2017 [86] Structured group education program routine care Post 

Intermediate 

PDA Rel 32 

Naccashian2014 [82] Structured group education program no control Post 

Intermediate 

PDA X 27 

nishita2012 [149] The Hawai‘i Demonstration to 

Maintain Independence and 

Employment (Hawai‘i DMIE) life 

coaching model 

No treatment 

concurrent 

Post 

Intermediate 

PDA Res-Rel 29 

Noh2010 [197] Structured group education program 

using eMOD (electronic 

Management of Diabetes) 

Diabetes 

educational books 

Post 

Intermediate 

PDA Rel 27 

Oh 2003 [199] telephone intervention  routine care Post 

Intermediate 

PDA Rel 24 

Orsama2013 [188] Structured group education program 

using  technology 

routine care Post 

Intermediate 

PDA Rel 26 

Osborn2010 [295] Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 20 

Paz-Pacheco2017 

[94] 

Structured group education program routine care Post 

Intermediate 

DA Res-Rel 27 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Peimani2017 [207] Structured group education program routine care Post 

Intermediate 

PA Res-Rel 28 

Philis-Tsimikas2011 

[150] 

Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 29 

Pon2019 [70] Proactive interdisciplinary self-

management (PRISMA) 

routine care Post 

Intermediate 

PDA Rel 31 

Prezio2013 [162] Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 28 

Quinn2011 [151]  patient-coaching system and  clinical 

decision support  

routine care Post 

Intermediate 

PDA Res-Rel 30 

Rosal2011 [152] Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 30 

Ruggiero2014a [66] Structured group education program basic education, 

educational 

booklet 

Post 

Intermediate 

PDA Rel 26 

Ruggiero2014b 

[293] 

website access to Diabetes Island no control Post 

Intermediate 

PA Res-Rel 23 

Rusdiana2018 [83] Structured group education program no control Post 

Intermediate 

DA X 22 

Rygg2012 [183] Structured group education program waiting list Post 

Intermediate 

PDA X 31 

Sadeghian2016 [56] Structured group education program unstructured 

education 

Post 

Intermediate 

PDA Rel 25 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Samuel-hodge2009 

[142] 

Individual counseling, and group 

education sessions.  

minimal 

intervention (MI), 

Post 

Intermediate 

PA Res-Rel 28 

Scain2009 [213] Structured group education program routine care Post 

Intermediate 

PDA X 26 

schillinger2009 

[144] 

automated telephone self-

management support with nurse 

follow-up (ATSM) 

routine care Post 

Intermediate 

DA X 25 

Shahrani2012 [204] Structured group education program no control Post 

Intermediate 

PDA X 23 

shakibazadeh2016 

[95] 

Persian Diabetes Self-Management 

Education (PDSME) program 

routine care Post 

Intermediate 

PDA Res-Rel 28 

Shao2017 [74] Structured group education program routine care Post 

Intermediate 

DA Rel 29 

Shayeghian2016 

[84] 

Structured group education program 

based on acceptance and 

commitment therapy (ACT) 

routine care Post 

Intermediate 

DA X 22 

Sigurdardottir2009 

[190] 

Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 28 

Song2009 [198] Structured group education program 

-Web-based course  

Web-based 

education 

Post 

Intermediate 

PDA X 20 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Speer2008 [123] Structured group education program no control Post 

Intermediate 

DA Res 30 

Spencer2011 [166] Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 26 

steinhardt2015 [143] resilience-based diabetes self-

management education (RB-DSME) 

routine care Post 

Intermediate 

PDA Res-Rel 25 

Sturt 2006 [174] Self- Efficacy Goal Achievement 

(SEGA)  

no control Post 

Intermediate 

PDA Rel 25 

Sturt2008 [178] Structured group education program routine care Post 

Intermediate 

PDA Res-Rel 30 

Sun2008 [195] Structured group education program diabetes education Post 

Intermediate 

PDA Res-Rel 27 

Torbjornsen2014 

[182] 

 Structured group education program 

using smartphone  

routine care Post 

Intermediate 

PDA Res-Rel 29 

Torre2013 [125] SMBG as an individual educational 

tool  

routine care Post 

Intermediate 

DA Rel 29 

Varney2014 [191] Telephone coaching routine care Post 

Intermediate 

DA Res-Rel 30 

Wattana2007 [202] Structured group education program routine care Post 

Intermediate 

PDA Rel 25 

Welch2011 [153] Structured group education program routine care Post 

Intermediate 

PDA Rel 26 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Yuan2014 [192] Structured group education program routine care Post 

Intermediate 

PA Res-Rel 30 

Aghamolaei2004 

[209] 

Structured group education program routine care Long-term PDA X 24 

albikawi2016 [102] Diabetes Self-Efficacy Enhancing 

Intervention Package (DSEEIP) 

routine care Long-term PDA Rel 25 

amoako2008 [145] Structured group education program routine care Long-term PDA Res-Rel 26 

Cani2015 [97]  individualized pharmacotherapeutic 

care plan (PCP)  

routine care Long-term DA Rel 30 

Chao2015 [98]  integrated health management 

model 

routine care Long-term PDA Res-Rel 27 

Chapman2018 [72] Structured group education program routine care Long-term DA Rel 26 

Deakin2006 [19]  patient-centered, group-based self-

management programme (X-PERT) 

Programme 

routine care Long-term PDA Res-Rel 29 

Azar2017 [76] Group diabetes education program 

based on PRECEDE PROCEED 

model. 

routine care Long-term A X 27 

Jaipakdee2015 [99] computer-assisted instruction (CAI) routine care Long-term PDA Rel 28 

Kim2015 [65] Structured group education program no control Long-term PDA Res-Rel 28 

Landim2011 [212] Structured group education program no control Long-term PDA Res 24 

Liu2012 [148] Structured group education program routine care Long-term PDA Res-Rel 31 
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Study name 

 

Intervention 

 

Control 

 

Type of 

Outcome 

Attributes  

Quality 

Score 
Skill's 

related 

attributes 

Information's 

related 

attributes 

Lynch2019 [53] Structured group education program group discussion Long-term PDA Res-Rel 30 

Mash2014 [211] Structured group education program routine care Long-term PDA X 28 

Moreno2018 [181] Structured group education program routine care Long-term PDA Res-Rel 28 

nishita2012 [149] The Hawai‘i Demonstration to 

Maintain Independence and 

Employment (Hawai‘i DMIE) life 

coaching model 

No treatment 

concurrent 

Long-term PDA Res-Rel 29 

Peimani2017 [207] Structured group education program routine care Long-term PA Res-Rel 28 

Rygg2012 [183] Structured group education program waiting list Long-term PDA X 31 

Samuel-hodge2009 

[142] 

Individual counseling, and group 

education sessions.  

minimal 

intervention (MI), 

Long-term PA Res-Rel 28 

schillinger2009 

[144] 

automated telephone self-

management support with nurse 

follow-up (ATSM) 

routine care Long-term DA X 25 

steinhardt2015 [143] resilience-based diabetes self-

management education (RB-DSME) 

routine care Long-term PDA Res-Rel 25 

Sun2008 [195] Structured group education program diabetes education Long-term PDA Res-Rel 27 

Wattana2007 [202] Structured group education program routine care Long-term PDA Rel 25 

Wu2011 [121] Structured group education program routine care Long-term PDA Rel 27 

*Taking Action (A), Decision Making (D), Problem Solving (P);  Patient Provider Relationship (Rel), Resource Utilization (Res), None (X)
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Section C : Quality of studies 

The quality of the studies was assessed using the MethodologicAl STandard for 

Epidemiological Research (MASTER) scale. All studies were assessed against the 36 

safeguards and seven broad standards for each of the four main outcomes: immediate 

(Figures 10.1-10.2), intermediate (Figures 10.3-10.4), post intermediate (Figures 10.5 

to 10.9), and long-term outcomes (Figures 10.10-10.11). The least deficient standards 

across studies were equal recruitment, and equal implementation. The most deficient 

standards found across studies were equal ascertainment, and equal prognosis. Counts 

of implemented safeguards were used to rank studies relative to each other and the 

ranking was used for bias-adjustment in this analysis.   

Quality assessment by study outcomes: 

Immediate outcome: 

There were 39 studies that assessed the immediate outcome (knowledge scores), 

and due to the large number of studies we presented the data across two figures (Figures 

10.1-10.2). The median (IQR) quality safeguard count was 27 [25-28]. The most 

deficient standard across studies were equal ascertainment, and equal prognosis. 

Regarding equal ascertainment, only 13% of the studies had the outcome assessors 

blinded. In 7.7% of the studies, caregivers were blinded and in 5.1% of the studies the 

analyst(s) were blinded.  In only half of the included studies, were key confounders 

addressed (51 %) and most of the latter had key baseline characteristics adjusted or had 

participants that were randomly allocated. In only around 7.7% of the 39 studies, was 

there evidence that the allocation procedure was adequate and concealed. The least 

deficient standards were equal recruitment (>=95% of studies), and equal 

implementation (>=97% of studies) (Figure 10.1-10.2). 
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Intermediate outcome: 

There were 39 studies that assessed the intermediate outcome (physical activity) 

and data is presented in two figures (Figure 10.3-10.4). The median (IQR) of the 

implemented safeguard counts was 27 [26,29]. Among these studies, the most deficient 

standards were equal ascertainment, and equal prognosis. Regarding equal 

ascertainment, only 18 % of the studies had the outcome assessors blinded. In 10% of 

the studies, analysts were blinded and in 5.1% of the studies the caregivers were 

blinded. Only half of the included studies had confounders adjusted or had participants 

that were randomly allocated. In around 13% of the 39 studies the allocation procedure 

was adequate and concealed. The least deficient standards were equal 

recruitment(>=95% of studies), equal implementation(all studies), and temporal 

precedence (82%) (Figure 10.1-10.2). 

Post intermediate outcome: 

There were 99 studies that assessed the post intermediate outcome (HbA1c%), 

and due to the large number of the studies data is shown across five figures (Figure 10.5 

to 10.9). The median (IQR) of the implemented safeguard counts was  27 (25,29) among 

these studies. The most deficient standard was equal ascertainment, and equal 

prognosis. Regarding equal ascertainment, only 15 % of the studies had the outcome 

assessors blinded. In 5.1% of the studies, caregivers were blinded and in 4 % of the 

studies the analysts were blinded. Again, confounders were adjusted or participants 

were randomly allocated in 48% of the 99 studies. In around 12% of the 99 studies the 

allocation procedure was adequate and concealed. The least deficient standards were 

equal recruitment(>=93%), equal implementation(>=99%), and temporal 

precedence(>=81%)(Figure 10.5 to 10.9). 

Long term outcome: 
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There were 24 studies that assessed the post intermediate outcome (QoL), due 

to the large number of the studies these were reported across two figures (Figures 10.10 

& 10.11).  The median (IQR) of the implemented safeguard counts was 27.5 (25.5,28.5) 

among these studies. The most deficient standard was equal ascertainment, and equal 

prognosis. Regarding equal ascertainment, in only 12.5 % of the studies were the 

outcome assessors blinded. In 4.2 % of the studies, analysts were blinded and none of 

the studies had the caregivers or participants blinded. Key confounders or participants 

that were randomly allocated was observed in 41.7% of the studies, and in none of the 

studies was their evidence of an  allocation procedure that was adequate and concealed. 

The least deficient standards were equal recruitment(>=95.8%),equal 

implementation(100%), and temporal precedence(>=79.2%; Figures 10.10-10.11). 
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Figure legends:  

 

Figure 9.1 Immediate outcome (Knowledge)-Group A 

*Standards (1= equal recruitment, 2= equal retention, 3= equal ascertainment, 4= equal implementation, 

5= equal prognosis, 6= Sufficient analysis, 7= Temporal precedence) 

 

 

Figure 9.2 Immediate outcome (Knowledge)- Group B 

*Standards (1= equal recruitment, 2= equal retention, 3= equal ascertainment, 4= equal implementation, 

5= equal prognosis, 6= Sufficient analysis, 7= Temporal precedence) 
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2. Intermediate outcome (Physical Activity): 

 

Figure 9.3 Intermediate outcome (Physical Activity)-Group A 

*Standards (1= equal recruitment, 2= equal retention, 3= equal ascertainment, 4= equal implementation, 

5= equal prognosis, 6= Sufficient analysis, 7= Temporal precedence) 
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Figure 9.4 Intermediate outcome (Physical Activity)-Group B 

*Standards (1= equal recruitment, 2= equal retention, 3= equal ascertainment, 4= equal implementation, 

5= equal prognosis, 6= Sufficient analysis, 7= Temporal precedence) 

 

3. Post intermediate outcome (HbA1C) 

 

Figure 9.5 Post intermediate outcome (HbA1C)-Group A 

*Standards (1= equal recruitment, 2= equal retention, 3= equal ascertainment, 4= equal implementation, 

5= equal prognosis, 6= Sufficient analysis, 7= Temporal precedence) 
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Figure 9.6 Figure 5 Post intermediate outcome (HbA1C)-Group B 

*Standards (1= equal recruitment, 2= equal retention, 3= equal ascertainment, 4= equal implementation, 

5= equal prognosis, 6= Sufficient analysis, 7= Temporal precedence) 

 

 

Figure 9.7 Post intermediate outcome (HbA1C)-Group C 

*Standards (1= equal recruitment, 2= equal retention, 3= equal ascertainment, 4= equal implementation, 

5= equal prognosis, 6= Sufficient analysis, 7= Temporal precedence) 
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Figure 9.8 Post intermediate outcome (HbA1C)-Group D 

*Standards (1= equal recruitment, 2= equal retention, 3= equal ascertainment, 4= equal implementation, 

5= equal prognosis, 6= Sufficient analysis, 7= Temporal precedence) 

 

 

Figure 9.9 Post intermediate outcome (HbA1C)-Group E 

*Standards (1= equal recruitment, 2= equal retention, 3= equal ascertainment, 4= equal implementation, 

5= equal prognosis, 6= Sufficient analysis, 7= Temporal precedence) 
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4. Long term outcome (Quality of Life): 

 

Figure 9.10 Long term outcome (Quality of Life)- Group A 

*Standards (1= equal recruitment, 2= equal retention, 3= equal ascertainment, 4= equal implementation, 

5= equal prognosis, 6= Sufficient analysis, 7= Temporal precedence) 

 

 

Figure 9.11 Long term outcome (Quality of Life)- Group B 

*Standards (1= equal recruitment, 2= equal retention, 3= equal ascertainment, 4= equal implementation, 

5= equal prognosis, 6= Sufficient analysis, 7= Temporal precedence) 
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Section D: Doi plots 

*Immediate (outcome==1) Knowledge 

• Complete PDA  

 

*Interm (outcome==2) Physical Acitivity 

• Complete PDA  

 

 

*Postinterm (outcome==3) HbA1C 

• Complete PDA  

 

 

*Longterm (outcome==4) Quality of life 

• Complete PDA  
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Chapter 6 Supplementary file 

Table 9.5 Item and reliability analysis- A: Section I (Intentions) 

Item Obs  item-test 

correlation 

 item-rest 

correlation 

average 

interitem 

correlation 

alpha 

s1q1 300 0.641 0.5653 0.4965 0.9156 

s1q2 300 0.6446 0.5695 0.496 0.9154 

s1q3 300 0.6395 0.5637 0.4968 0.9157 

s1q4 300 0.7041 0.6385 0.4865 0.9125 

s1q5 300 0.7603 0.7048 0.4777 0.9096 

s1q6 300 0.7715 0.7181 0.4759 0.909 

s1q7 300 0.7058 0.6406 0.4863 0.9124 

s1q8 300 0.7937 0.7447 0.4724 0.9078 

s1q9 300 0.8287 0.787 0.4668 0.9059 

s1q10 300 0.7418 0.6829 0.4806 0.9105 

s1q11 300 0.7468 0.6888 0.4798 0.9103 

s1q12 300 0.7274 0.666 0.4829 0.9113 

Test scale       0.4832 0.9182 

 

Table 9.6 Item and reliability analysis- B: Section II (Actions and social factors) 

Item Obs 

item-test 

correlation 

item-rest 

correlation 

average 

interitem 

correlation alpha 

s2q1 300 0.6301 0.5407 0.1957 0.773 

s2q2 300 0.5137 0.4074 0.2054 0.7835 

s2q3 300 0.565 0.4655 0.2011 0.779 

s2q4 300 0.2377 0.1091 0.2286 0.8057 

s2q5 300 0.2758 0.1489 0.2254 0.8029 

s2q6 300 0.235 0.1063 0.2288 0.8059 

s2q7 300 0.6154 0.5236 0.1969 0.7744 

s2q8 300 0.6332 0.5442 0.1954 0.7727 

s2q9 300 0.6884 0.6093 0.1908 0.7675 

s2q10 300 0.6351 0.5465 0.1952 0.7725 

s2q11 300 0.7072 0.6318 0.1892 0.7656 

s2q12 300 0.6183 0.5269 0.1966 0.7741 

s2q13 300 0.6478 0.5613 0.1942 0.7714 

s2q14 300 0.1169 -0.0142 0.2387 0.8144 

s2q15 300 0.511 0.4042 0.2056 0.7838 

Test 

scale       0.2058 0.7954 
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Table 9.7 Item and reliability analysis- C: Section III (Impacts and consequences) 

Item Obs Sign  item-test 

correlation 

 item-rest 

correlation 

average 

interitem 

correlation 

alpha 

s3q1 300 + 0.6584 0.5387 0.3107 0.7829 

s3q2 300 + 0.7035 0.5951 0.3016 0.7755 

s3q3 300 + 0.6976 0.5876 0.3028 0.7765 

s3q4 300 + 0.6586 0.5389 0.3106 0.7828 

s3q5 300 + 0.4325 0.2724 0.3562 0.8157 

s3q6 300 + 0.5452 0.4019 0.3335 0.8001 

s3q7 300 + 0.6031 0.471 0.3218 0.7915 

s3q8 300 + 0.7101 0.6035 0.3003 0.7744 

s3q9 300 + 0.6325 0.5067 0.3159 0.787 

Test scale         0.3171 0.8069 

 

Table 9.8 Item and reliability analysis- D: Section IV (Affect) 

Item Obs Sign  item-test 

correlation 

 item-rest 

correlation 

average 

interitem 

correlation 

alpha 

s4q1 300 + 0.5667 0.3179 0.1975 0.5517 

s4q2 300 + 0.5715 0.324 0.1958 0.5491 

s4q3 300 + 0.4877 0.2203 0.2247 0.5917 

s4q4 300 + 0.5864 0.3431 0.1907 0.5409 

s4q5 300 + 0.6297 0.4001 0.1758 0.5161 

s4q6 300 + 0.6007 0.3617 0.1858 0.5329 

Test scale         0.1951 0.5925 
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Chapter 7 Supplementary File 

Table 9.9 Detailed case scenarios related to the attributes 

1. Problem Solving 

Scenario Overview 

A 48 years old lady, who is married and lives with her family of four kids is working as a teacher in middle school near her home. 

She developed T2D 10 yrs ago post GDM. At diagnosis she was started on Metformin (Glucophage 500 mg) only, then over time 

another medication was added to her daily regimen. Today she attended the diabetes clinic, and  her physician decided to add a third 

medication, so she was now on Metformin (Glucophage) 1000 mg twice a day, Gliclazide (Diamicron) 90 mg once daily & 

Dapagliflozin 10 mg once daily. She was referred to diabetes educator to discuss how she will use the new medication. She has poor 

glycemic control with HbA1c 9.5%, and class II obesity with BMI 37 kg/m2. She also complains of numbness, tingling and muscle 

weakness in both feet.  

At the educator visit it was discovered that she used to get distracted and missed taking her medication(s) or takes diabetes 

medication(s) at the wrong times, due to poor organization. This was missed by the busy physician who then added more medication. 

She also complained of lack of time to eat breakfast: She has to be at work by 7:30 am and has to get the kids ready and off to school. 

She complained “I don't have time to eat breakfast”. She also had persistent pain in her right hand due to inflammation in her joint. 

“It's hard to open the container that the test strips come in” she said. “And they're so tiny, I usually drop the strip once I get one out”. 

She avoids checking her blood sugar at work because her colleagues are looking at her or at home in front of her husband because her 

readings are high and usually gets criticism from him. Her numbers are bad all the time so she felt it was useless to check blood sugar, 

and this brings her mood down. She doesn’t want to be reminded of having diabetes. She always says “Those sticks hurt! I just can't 

stand to punch myself”. She is afraid to go too low & she doesn’t  want to embarrass herself by having a hypoglycemic reaction in 

front of other people. So, she keeps herself  “a little on the sweet side”. She complained that “Healthy food is too expensive & I can’t 

make two types of meals for me & my family”. She also said she was taught to eat all the food on her plate and feels guilty when she 

doesn’t finish her meal. She gets too hungry whenever she goes on a diet. She said that feeling starved just made her want to binge 

later. Finally, she also reported that she can't do a proper foot exam because she has trouble reaching/seeing/feeling her feet, due to 

obesity.  

Interaction & Possible Answers: 

1. How can we help her to follow her medication regimen?  

✓ Organize all your diabetes supplies in one central place so you have everything you need when it comes to medication time.  
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1. Problem Solving 

✓ keep a small kit with supplies at your workplace.  

✓ Set an alarm (on your watch, clock, or cell phone) to remind you when your medication dose is due. 

✓ Until you get a firm habit in place, post little reminder notes to help you remember when your medication is due.  

✓  Seek help of your peer to support you in solving the problem. 

2. How can we help her to manage taking her Breakfast? 

✓ Fix simple breakfast items before going to bed. Choose breakfast foods or meal replacements that can be eaten on the go. 

✓ Get up 15 minutes earlier. Eat while the kids are eating breakfast. 

3. How can we help her to manage diabetes monitoring? 

✓ Find a private place to monitor. Learn to monitor discreetly. 

✓ Tackle one thing at a time: work on monitoring at a certain time of the day (for example, morning). Once monitoring at that time 

becomes more routine, add monitoring at other times of the day. If your self-care efforts do not result in improved blood glucose 

results, consider discussing your efforts with your healthcare provider for possible dosage, or medication change. 

✓ Acknowledge your husband's interest in your diabetes. Thank him for his concern. Ask him to help you come up with a plan to 

prevent above-target results. Ask for his support in carrying out the plan. 

✓ Lance the side of the finger, where there are fewer nerve endings. 

✓ Learn how to "milk" blood down to your fingertips.  

✓ Adjust the depth control on your lancing device. Use a lancet with a thinner gauge.  

4. How can we help her to prevent hypoglycemia during work and leisure time ?  

✓ Pay attention to your early symptoms of hypoglycemia (what are they?). At the first symptom, check your glucose level. 

✓ Regular glucose monitoring can let you know if you are trending downward.  

✓ Be prepared to treat low glucose by keeping glucose tablets, hard candy, or other fast-acting carbohydrate options with you at all 

times.  

✓ Monitor your glucose level frequently to know where you stand. If you see your glucose level decreasing, you can be prepared 

to treat it before it gets too low. If the level is low on a regular basis, notify your provider.  

5. How can we help her to manage her maintain her dietary needs? 

✓ It's not necessary to buy healthy food, Everyday foods can be worked into a meal plan. The main things to watch are total 

calories, total carbohydrates, and portion control. 

✓ Go with smaller portions. 

✓ Use a smaller plate so portions feel bigger. 
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1. Problem Solving 

✓ At restaurants, ask that half be placed in a to-go container before the plate is brought out to you. 

6. How can we help her to manage her foot issues? 

✓ Use a mirror to help visualize your feet. Try a mirror with an attachment that allows you to prop it up on a hard surface (the 

floor or a chair) and angle it upward so you can see your foot. A mirror with a telescoping handle is also very helpful if you can't 

bend your legs or back to examine your feet. 

Ask someone else in your home to take a look at your feet every day. 

 

2. Decision Making 

Scenario Overview 

A 50 years old man has had T2D for 20 yrs, HbA1c was 9.5%, BMI 35 kg/m2 . He also had hypertension and dyslipidemia. He was 

on degludec (Tresiba) 30 unit SC at night and Novorapid 10-unit SC at lunch time, metformin 1000 mg BID and empagliflozin 10 

mg PO. He is taking dulaglutide 1.5-unit SC weekly, valsartan 80 mg daily and atorvastatin 10 mg. His fasting glucose remains 

between 8 - 9 mmol/L and post prandial glucose record on three days was 12, 14 and 17 mmol/L. His BP was 160/110 (stage 2 

hypertension). He had visited his relatives on a celebration and there were plenty of sweets and candies that were distributed in 

addition to the dinner meal itself which he was obliged to eat, and he later developed increased thirst, a dry mouth and blurred vision. 

He used to skip his medications when he was going out for visit. He was unclear what he could do, and which medications were 

important in this situation. He was not able to differentiate between high and low blood sugar signs and symptoms and did not take 

medication when he was outside. Sometimes at home he feels ill “shaky, fogy, sweaty and hungry after some injections and was not 

sure if this was due to low or high blood sugar. He usually lies down on the bed when he feels ill. 

He was not aware of his medication actions or the important of taking the medication on time as prescribed. Also, he doesn’t know 

why his weight is increasing after started on insulin. He was also unsure what actions to take regarding healthy choices when he was 

part of a social gathering. 

Interaction & Possible Answers 

1. How can we help him to manage the high blood sugar? Also, how he can avoid developing high blood sugar?  

✓ How do I know I am hyperglycemic – symptoms and through glucometer checks – when to check,  

✓ Target of blood sugar, target for fasting, target for random, target post-meals 

✓ What is your action – medication action (including insulin) and other action (e.g. fluid intake, physical activity etc), note that 

physical activity will help to lower blood sugar if BG <13.5 mmol/L. 
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2. Decision Making 

✓ When do you need help? , consult your health care provider when in doubt (Contact the hotline). 

✓ Anticipate changes related to what you eat and avoid such foods. Anticipate what will happen when you miss medications 

2. How can we help him to recognize low blood sugar? How to prevent low blood sugar? How to treat low blood sugar? 

✓ Low blood sugar BG < 3.8 mmol/L.  

✓ Symptoms of low blood sugar are: headache, hungry ,shaky, fogy, sweaty, cold, pale & fast heart beats.  

✓ Taking your medication as ordered is very important to avoid hypoglycemia.  

✓ Know mechanism of action of diabetes medication (talk about increasing insulin vs insulin sensitizing mechanisms) 

✓ Follow meals and snacks as prescribed, Do not skip meals. 

✓ Treat low blood sugar, use 15 g of simple carbohydrate such as 150 ml of juice, 4-5 GlucoTabs or water with three teaspoons 

of sugar.  

✓ After 15 minutes you should check again your blood sugar level if it is ≤ 3.8 mmol/L you have to take a snack or a meal (such 

as banana or small sandwich) to avoid blood sugar from dropping again. if it is still low after this meal, repeat the process.  

✓ Know the best ideal times for checking your blood sugar. The following times could be suggested by your HCP: 

➢ Before each meal 

➢ 2 hours after a meal 

➢ In the middle of the night 

➢ Before physical activity, to see if you need a snack. 

➢ During and after physical activity 

➢ If you think your blood sugar might be too high, too low or falling. 

➢ When you are sick or under stress 

✓ The following are the recommended  targets for normal blood sugar levels:  

➢ fasting blood sugar:  4.4–7.2 mmol/L 

➢ Two hours after meal:  <10.0 mmol/L,  

➢ However, the target blood glucose differs from one person to other, discuss your target with your HCP. 

3. How can we help her to understand the medication action and its relationship to her medication regimen? 

✓ Attend the diabetes education classes on medication management. 

✓ Consult your HCP about any medication you use before you start.  

✓ Make sure to take medication on the right time as prescribed. 
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2. Decision Making 

✓ Link the action of the medication to the timing (pre-post meals),e.g. Insulin secretion drugs should be taken before meal and 

insulin sensitivity drugs should be taken during or post meal. Insulin could cause low blood glucose level if taken without 

food.  

✓ One of the side effects of some medication that can cause weight gain if they did not follow diet regimen.  

4. How can we help her to manage her diet during any events? 

✓ Think before you fill your plate. 

✓ Start with salad. 

✓ Follow the healthy plate regimen.  

✓ Avoid soft drinks and juices.  

✓ Take fresh fruits instead of cakes and sweats. 

✓ Choose a small portion. 

✓ Pay attention to your carbohydrate intake and don’t eat fast and eat slowly. 

 

 3. Taking Action 

Scenario Overview  

A 42 years old woman, divorced was living alone, working as secretary. She was diagnosed with T2D 5 yrs ago and is on dual oral 

therapy (Metformin 1000 mg BID and glimepiride 4 mg od). Her weight was 85 kg , and she gained 5 kg since she started the 

medication. She is usually having two main meals throughout the day (Lunch and dinner), with frequent snacks at night. She is facing 

difficulty in reducing weight inspite of trying many diet regimens in the past and lacks motivation to undertake physical activity. She 

decided to stop taking glimepiride due to weight gain, however without taking the medicine her blood glucose level reaches 14 to 17 

mmol/L after meals. Her last HbA1c was 9%, and last eye exam was 6 months ago, and she cannot recall her last foot exam. She was 

not clear on the impact of diet and physical activity on control of her blood sugar. Her lunch sometimes was from fast food restaurants, 

with frequent unhealthy snacks at night.  

Interaction & Possible Answers 

✓ How can we help her to maintain a healthy weight and normal blood sugar level? 

✓ Make healthy changes in  lifestyle such as eating healthy and doing exercise. 

✓ Try to know about the physical activity impact on  weight and controlling blood sugar levels. 

✓ Do not stop taking your medication by yourself without consulting your health care provider. 
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 3. Taking Action 

✓ How can we help her to follow a healthy diet? 

✓ The healthy diet should involve three  main meals (breakfast, lunch, dinner) and two healthy snacks (piece of fruits, or nuts). 

✓ Having diabetes does not mean you cannot eat food you enjoy. You can keep eating the foods you like. Just make sure to 

include lots of nutritious.  

✓ Healthy choices. Healthy, nutritious choices include whole grains, legumes (dried beans, peas, and lentils), fruits, 

vegetables, non-fat or low-fat dairy, and lean meats, such as fish and poultry. These foods are high in vitamins, minerals, 

fibers, and lean protein, and low in saturated fat, cholesterol, and refined sugar.  

✓ Learning about serving sizes is also key to meal planning.  

✓ Understand the elements of food labels. These labels tell you how many calories, carbohydrates, protein, and fat are in each 

serving. 

✓ How can we help her to start physical activity? How many minutes of exercise, and what type of exercise you think is best 

for her? 

✓ Start to increase the daily activity gradually such as moving in your office during your work, walk to your colleague’s office 

instead of calling, use stairs, etc. 

✓ Find a company while working out like family member, or friend.  

✓ Start walking for at least 30 minutes for 5 days in a week.  

✓ Check  glucose level before exercise and during exercise. 

✓ Take healthy snack before exercise to prevent the low blood sugar.  

✓ Continue the regular exercise to reduce insulin resistance and weight gain.  

✓ Exercise can help people with T2D to prevent  long-term complications, especially heart problems. 

✓ How can Ms. Farah follow a screening regimen to avoid complications? 

✓ Foot and eye test should be done on regular basis to avoid future complications.  

✓ Diabetes can damage your nerves, particularly those in your feet. Sometimes this will lead to numbness or burning or 

tingling in the feet.  

✓ Check your feet regularly for cuts, ulcers, and blisters. These can become infected if left untreated.  

✓ Diabetes can also cause the blood vessels at the back of the eyes to leak (its known as diabetic retinopathy). But the more 

you can control your blood sugar levels over the years, the less chance you have of developing serious problems.  

✓ Make sure you have an annual eye and feet test with a specialist so that any potential serious problems can be detected early 

on and treated. 
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 3. Taking Action 

✓ How can we help her to understand food portions and what are healthy ingredients? 

✓ The size of the plate usually determines the size of the portions, so you want to start with a reasonably sized plate. 

✓ The half of the  plate should have filled with no starchy vegetables. No starchy vegetables are lower in carbohydrate, so they 

do not raise blood sugar very much. They are also high in vitamins, minerals, and fiber, making them an important part of a 

healthy diet. 

✓ Fill one quarter of your plate with lean protein foods. 

✓ Foods high in protein such as fish, chicken, lean beef, soy. 

✓ Fill one quarter of your plate with carbohydrate foods. 

✓ Foods that are higher in carbohydrate include grains, starchy vegetables, beans and legumes, fruit, yogurt, and milk. These 

foods have the greatest effect on blood sugar. 

✓ Choose water or a low-calorie drink. Water is the best choice because it contains no calories or carbohydrates and has no 

effect on blood sugar. Other zero- or low-calorie item include. 

✓ Space out your meals and make sure you have enough overall calories. Include snacks so you don't go more than 3 hours 

without eating. Move to taking action 

✓ Eat slowly. Put your fork down between bites. It takes at least 15 minutes for the brain to get the message that you have just 

eaten. 

Include more vegetables so that you feel fuller. Choose raw vegetables or fruits that require more chewing. 

 

4. Resource Utilization 

Scenario Overview 

A 55 yrs old man who is married but living alone and working as a civil engineer with T2D for the past 7 years. Initially HbA1c was 6.8 

% and he was started on metformin 1 g twice daily, he was in compliance to a healthy lifestyle and monitored his blood sugar regularly. 

His blood sugar values were within the target. He was regularly following in a private clinic and the whole treatment cost was fully 

covered by the company where he worked. Suddenly he lost his job and the financial support, and he stopped all medication and 

monitoring of blood sugar. furthermore, he adopted unhealthy habit (smoking) due to stress from his current situation. The HbA1c level 

increased to 11.5%, and his doctor started him on an insulin (Lantus) 15 units once at night and empagliflozin 10 mg once daily . With 

his friend’s support, he got a new job, but with less income. Gradually his blood glucose reading was back to within the target. The 
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4. Resource Utilization 

current challenges he faces are how to afford the cost of diabetes care with his new work condition and utilize available resources. He 

was unaware of several resources available and what can be accessed online 

Interaction & Possible Answers 

1. How can we help him to know about other alternative facilities which are accessible if medical care is required, and what are the 

required documents to receive medical care in each facility ? 

✓ Other health care facilities are private clinics where he was treated initially.  

✓ Access the public clinics in primary health care by either walk in or appointments if the situation is non urgent. PHCC, can be 

accessed by all the population either citizens or residents, there are variety of specialty are in PHCC, the cost is very minimum 

if compared to private. 

✓ In case of urgent need, walk into emergency department. 

✓ In case of serious complication, you can access the hospital for advanced care and treatment.  

✓  Most of the services are free of charge with minimum cost. 

✓ Industrial hospital and Red Crescent hospital are available for bachelor workers. 

✓ With the valid health card, you still have an access all public clinics and hospital (access to doctor, diabetes educator, 

medication, lab test, podiatry, dietician, , and smoking clinic).  

2. How can we help him to access other supportive community resources?(Which provides other than medical care such as QDA, 

and charity institutions) 

✓ Access to charity institutions is available and can be an option if the treatment cost is beyond his economic ability.   

Examples Charity in Qatar : 

✓ Qatar Charity working hours : 07:30 am to 03:30 pm  

✓ Sheikh Eid Charity working hours:  8 am to 9 pm  

✓ Qatar Diabetes Association (QDA) The working hours :8-11 am &4 pm – 8 pm call 44547334.  

✓ QDA can provide glucometer and blood sugar testing strips with less price or for free, also they have dietician who can assist in 

healthy diet planning and provide food exchange list and the area which might have affordable prices. Furthermore, they have 

gym.  

3. How can we help to access the available technological resources and be able to obtain latest health information from valid reliable 

web pages? 

✓ Needs adequate information on how to utilize technology in order to obtain the necessary information for better diabetes care.  

✓ Access to trusted web pages to gather more information about diabetes self-management if he has the basic technology literacy. 
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4. Resource Utilization 

Example of public web page: 

✓ https://www.hamad.qa/EN/your health/Diabetes/Patient-And-Public-Information/Pages/default.aspx 

✓ https://diabetesed.net/resources-for-patients/ 

✓ https://diabetesed.net/page/_files/4-Steps-to Control-Your-Diabetes--English_829.PDF 

✓ furthermore, there are mobile application which provide the link between the health care provider and patient, most of the time.  

 

Lists of smartphone application for diabetes self-management  

1-OneTouch Reveal:                                                     

 

This diabetes management app pairs with the OneTouch Verio Flex and the OneTouch Verio Reflect blood glucose meter to track your 

readings over time. The app will notify you about any recurring patterns (e.g., times when your blood glucose is too high or too low) so 

you know to take action, and it pulls your data into 14-, 30-, and 90-day summaries that you can share with your doctor or diabetes 

educator. OneTouch Reveal also can track your blood glucose, steps, weight, heart rate, and more all in one place. 

2-Health2Sync:                            

 

https://www.hamad.qa/EN/your%20health/Diabetes/Patient-And-Public-Information/Pages/default.aspx
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Its free app where You can manually enter your blood glucose values or buy a special cable to upload your glucometer readings to the 

app. For every glucose entry, add notes about medications, mood, exercise, and meals (you can even add a photo of your meal for a 

quick record), and then track your trends over the course of the day and long term. This app also has features for tracking blood 

pressure, weight, and HbA1c. 

3- Glucose Buddy: 

 

This app free for both applicable to iPhone and android. Like other glucose trackers, Glucose Buddy lets you input blood glucose, 

medication, and meals, and track trends over time. But it also includes an extensive food database, and it lets you scan bar codes to 

grab nutrition information from food products. It syncs to the Dexcom Continuous Blood Glucose Monitoring system, as well as the 

Apple Health app to track your steps and other physical activity. All that data can be exported to printable reports you can bring to 

your medical visits. It also includes a 12-week diabetes education plan that features five-minute lessons to help you better manage your 

diabetes. You’ll need to subscribe to the premium version to access the HbA1c calculator and get rid of the ads. 

 

 

 

https://www.everydayhealth.com/type-2-diabetes/guide/symptoms/
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4. Resource Utilization 

4-Diabetes M:  

 

  iPhone, Android rating and free  

is a diabetes log app with all the features you’d hope for: test time reminders, a nutritional log and tracking system, integrations with 

fitness apps, and blood sugar trend mapping. The app also offers an insulin bolus calculator based on the nutritional information you 

add. Use the app’s powerful tools to look at trend graphs and charts in adjustable timeframes, so glucose control is back in your hand, 

or, with the Apple Watch app, on your wrist. If you upgrade to the subscription service, the app allows you to have multiple profiles. 

 

5. Patient Provider Relationship 

Scenario Overview 

A 45 yrs old lady who is married was diagnosed with T2D since 12 yrs, and is on empagliflozin 25 mg, and Sitagliptin/Metformin 

50/1000 mg (BID), and recently started Insulin Glargine 15 units (bedtime). 

She is not adherent to insulin use, as her friend told her that her grandmother has passed away when she started using insulin, therefore, 

she stopped using the insulin as she thinks that insulin is not beneficial and afraid that it will harm her body. Consequently, her blood 

glucose levels are not within the normal range, fasting is above 9 mmol/L and 2-hours-post meal is above 13 mmol/L. She usually 

consumes unhealthy main meals and irregular snacks and rarely practices physical activity due to her busy schedule. Lately she started 

feeling numbness and heat in her foot especially at nighttime, she neither remembers when was her last foot examination nor her retinal 

examination. Her next medical appointment was after one year. She was not clear on who, when and how she could access a specialist 

to assist her, and what were the services that the health care provider can provide to her? 

https://itunes.apple.com/app/id1196733537?mt=8
https://play.google.com/store/apps/details?id=com.mydiabetes
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5. Patient Provider Relationship 

Interaction & Possible Answers 

1. How can we help her understand whom to contact among her health care providers? 

2. How can we help her understand how to contact her health care providers? 

3. How can we help her understand when to contact her health care providers? 

A) Diabetes educator:  

she can attend the Diabetes Educator walk-in clinic to understand 

a) Insulin use and its mechanism of action in the body, to discuss with diabetes educator the benefits and side effects of insulin 

use. In addition to have an educational session including demonstration of insulin pen use and sites of injections in order to 

be ready to inject insulin independently and correctly. 

b) Help her with understanding what is the importance of regular home glucose monitoring and how it can help her to reach 

her glycemic target. 

c) Check the accuracy of the glucometer to make sure it is working properly. 

How 

1. Visit the outpatient clinic, diabetes education walk-in clinic. 

2. Visit the glucometer clinic for glucometer check-up. 

When: 

1. When there is a concern about the use and side effects of insulin or oral hypoglycemic agents. 

2. In case of noticing that the glucometer is not working properly. 

B) Dietician:  

She can consult the dietician regarding  

a) Developing a healthy meal plan, the dietician can help her know about healthy food plate, food exchange list and carb 

counting. 

b) Provide her an individualized nutrition counselling for lifestyle improvements. 

c) Empower her to develop her physical activity plan that works for her schedule. For example, walk for 30 minutes 5 days/week. 

How: 

1. Visit the dietician walk-in clinic.  

2. Get a referral form the primary physician and book an appointment with the dietician through calling 16060. 

When:  

1. When the patient has concerns about the amount and type of food that he/she can consume as well as the duration and 

intensity of exercises that is suitable for his health condition. 
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2. For regular follow-up appointments. 

C) Physician:  

She can schedule an appointment to meet the physician to:  

a) Discuss with the physician the type of regimen and the importance of insulin injection initiation when indicated according 

to her current HbA1c and blood glucose readings in order to reach a better glycemic control. 

b) The physician will refer her to the ophthalmologist and podiatrist to have annual retina and foot examinations.  

How: 

1. Book an appointment with the physician through calling 16060. 

2. Visit the emergency department. 

When:  

1. Visit the physician regularly for follow-up and to discuss the need to modify treatment regimen. 

2. Visit the emergency in case of urgent and life-threatening situations such as diabetes ketoacidosis. 

D) Ophthalmologist:  

The ophthalmologist (in the retina clinic)  

a) Do a comprehensive retina screening for her including dilated eye exam. For this exam, drops placed the eyes that dilates 

the pupils to allow a better view inside the eyes to inspect for abnormal blood vessels, growth on new blood vessels, 

bleeding or retinal detachment. 

b) Emphasize on the importance of retina screening and encourage her to attend the clinic for regular annual follow-ups. 

How: 

1. Get a referral from their primary physician and book an appointment through calling 16060. 

2. Attend the retina clinic as a walk-in.  

When:  

1. Regular follow-up to have annual screening 

2. In case of noticing changes such as sudden vision changes. 

E) Podiatrist:  

The podiatrist can help with: 

a) Comprehensive foot examination to inspect foot problems including infections, injury, bone abnormalities and inspection of 

nerve damage using. Foot inspection assessment includes assessment of foot pulses, and 10-g monofilament sensations tests, 

which is a soft nylon fiber, called a monofilament that will be placed over the foot and toes to test the foot's sensitivity to touch.  
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5. Patient Provider Relationship 

b) Educate her about proper foot care practices, including wearing comfortable and right fitting shoes, importance of washing and 

thoroughly drying the foot, how to properly inspect the foot daily, emphasize on the importance of not walking barefooted, and educate 

on how to trim the toenails regularly and straight across the nail. 

c) Encourage her to attend the clinic for regular annual follow-ups. 

How: 

1. Get a referral from their primary physician and book an appointment through calling 16060. 

2. Attend the podiatry clinic as a walk-in. 

When:  

1. Regular follow-up to have annual screening. 

2. In case of noticing sudden changes such as, swelling in the foot. 

F) Pharmacist:  

She can go to the pharmacy and consult the pharmacist regarding  

When to use insulin or oral hypoglycemic agents. 

How: 

Visit the pharmacy.   

When:  

When there is a concern regarding the time of using insulin or oral hypoglycemic agents. 

How can we help her to contact after regular working hours? 

1) Diabetes educator:  

Diabetes education hotline service, available from 7 am-7 pm. 

2) Dietician:  

Qatar diabetes association, available from: 8 am–2 pm , 5–8 pm. 

3) Private pharmacist:  

Private pharmacists are available 24/7. 

4) ED physician: 

ED physicians are available 24/7. 
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Table 9.10 Patient expected learning outcomes 

Attributes Patient expected learning outcomes 

Problem 

solving 

 

1. Able to maintain medication adherence across different 

social situations 

2. Knows how to adapt and maintain a healthy meal plan 

across life events 

3. Able to maintain blood sugar monitoring in different 

environments like work and leisure 

4. Able to predict and avoid external factors that may lead to 

hypoglycemia 

5. Able to maintain healthy eating in the face of life stresses 

(e.g. culture, finances, no time, parties etc)  

6. Able to deal with monitoring of complications by 

overcoming barriers 

Decision 

making 

 

1. Able to deal effectively with hyperglycemia events 

2. Able to deal effectively with hyperglycemia events 

3. Can link medication use with their mechanism of actions 

4. Can decide on best practice on meals outside the home 

e.g. at events 

Taking Action 

 

1. Capable to maintain a healthy weight and normal blood 

sugar level 

2. Adept maintaining a healthy diet 

3. Qualified to start and maintain effective physical activity 

4. Complain with screening regimen to avoid complication. 

5. Understand food portions concept and ingredients 

Resource 

Utilization 

1. Aware of all accessible facilities for medical care and 

requirement. 

2. Recognize all supportive community resources 

3. Ability to access the valid available online resources and 

information 

Patient 

Provider 

Relationship 

1. understand the role of each health care providers  

2. Ability to know the pathway of contacting the health care 

providers 

3. Know and understand when to contact her health care 

providers 

 

 

 

 

 



 

169 

 

References 

1. IDF. IDF Diabetes Atlas, 10th edn. 2021  [cited 2021 10 December 2020]; 

Available from: http://www.diabetesatlas.org. 

2. Health, M.o.P., Qatar National Diabetes Strategy, in Preventing Diabetes 

Together. 2016 - 2022. 

3. Glasgow, R.E., C.T. Orleans, and E.H. Wagner, Does the chronic care model 

serve also as a template for improving prevention? Milbank Q, 2001. 79(4): p. 

579-612, iv-v. 

4. Association, A.D., Introduction: Standards of Medical Care in Diabetes—2022. 

Diabetes Care, 2021. 45(Supplement_1): p. S1-S2. 

5. Wan, E.Y.F., et al., Five-Year Effectiveness of the Multidisciplinary Risk 

Assessment and Management Programme–Diabetes Mellitus (RAMP-DM) on 

Diabetes-Related Complications and Health Service Uses—A Population-

Based and Propensity-Matched Cohort Study. Diabetes Care, 2018. 41(1): p. 

49-59. 

6. Jiao, F.F., et al., Five-Year Cost-effectiveness of the Multidisciplinary Risk 

Assessment and Management Programme-Diabetes Mellitus (RAMP-DM). 

Diabetes Care, 2018. 41(2): p. 250-257. 

7. Coleman, K., et al., Evidence on the Chronic Care Model in the new millennium. 

Health Aff (Millwood), 2009. 28(1): p. 75-85. 

8. Funnell, M.M. and L.B. Haas, National Standards for Diabetes Self-

Management Education Programs. Diabetes Care, 1995. 18(1): p. 100-16. 

9. Chaney, D., Diabetes education: a global perspective. Practical Diabetes, 2015. 

32(6): p. 212-216a. 

10. Funnell, M.M., et al., National Standards for diabetes self-management 



 

170 

 

education. Diabetes care, 2011. 34 Suppl 1(Suppl 1): p. S89-S96. 

11. Zinman, B., Oscar B. Crofford: Clinician, Scientist, Educator, Advocate for 

People With Diabetes, and Godfather of Diabetes Control and Complications 

Trial. 2014. 37(12): p. 3139-3142. 

12. Beck, J., et al., 2017 National Standards for Diabetes Self-Management 

Education and Support. Diabetes spectrum : a publication of the American 

Diabetes Association, 2017. 30(4): p. 301-314. 

13. Valentine, V., K. Kulkarni, and D. Hinnen, Evolving Roles: From Diabetes 

Educators to Advanced Diabetes Managers. Diabetes Spectrum, 2003. 16(1): p. 

27-31. 

14. Rogers, A., M. Bury, and A. Kennedy, Rationality, rhetoric, and religiosity in 

health care: the case of England's Expert Patients Programme. Int J Health 

Serv, 2009. 39(4): p. 725-47. 

15. Beck, J., et al., 2017 National Standards for Diabetes Self-Management 

Education and Support.  

Diabetes Educ 2020. 46(1): p. 46-61. 

16. Powers, M.A., et al., Diabetes Self-Management Education and Support in Type 

2 Diabetes: A Joint Position Statement of the American Diabetes Association, 

the American Association of Diabetes Educators, and the Academy of Nutrition 

and Dietetics. J Acad Nutr Diet, 2015. 115(8): p. 1323-34. 

17. Funnell, M.M., et al., National Standards for Diabetes Self-Management 

Education. 2010. 33(Supplement_1): p. S89-S96. 

18. Ernawati, U., T.A. Wihastuti, and Y.W. Utami, Effectiveness of diabetes self-

management education (DSME) in type 2 diabetes mellitus (T2DM) patients: 

Systematic literature review. Journal of public health research, 2021. 10(2): p. 



 

171 

 

2240. 

19. Deakin, T.A., et al., Structured patient education: The Diabetes X-PERT 

Programme makes a difference. Diabetic Medicine, 2006. 23(9): p. 944-954. 

20. Davies, M.J., et al., Effectiveness of the diabetes education and self management 

for ongoing and newly diagnosed (DESMOND) programme for people with 

newly diagnosed type 2 diabetes: Cluster randomised controlled trial. BMJ, 

2008. 336(7642): p. 491-495. 

21. Dinneen, S.F., Structured education for people with type 2 diabetes. BMJ 

(Clinical research ed.), 2008. 336(7642): p. 459-460. 

22. Funnell, M.M., T.S. Tang, and R.M. Anderson, From DSME to DSMS: 

Developing Empowerment-Based Diabetes Self-Management Support. 

Diabetes Spectrum, 2007. 20(4): p. 221. 

23. Hermanns, N., et al., Trends in diabetes self-management education: where are 

we coming from and where are we going? A narrative review. Diabetic 

medicine : a journal of the British Diabetic Association, 2020. 37(3): p. 436-

447. 

24. Mühlhauser, I., et al., Bicentric evaluation of a teaching and treatment 

programme for type 1 (insulin-dependent) diabetic patients: improvement of 

metabolic control and other measures of diabetes care for up to 22 months. 

Diabetologia, 1983. 25(6): p. 470-6. 

25. Forde, R., et al., Review of diabetes structured education. 2009, Health Service 

Executive (HSE). 

26. Al Slamah, T., et al., Self-management of type 2 diabetes in gulf cooperation 

council countries: A systematic review. PLoS One, 2017. 12(12): p. e0189160. 

27. Audulv, Å., The over time development of chronic illness self-management 



 

172 

 

patterns: a longitudinal qualitative study. 2013. 13(1): p. 452. 

28. Corbin, J.M. and A. Strauss, Unending Work and Care: Managing Chronic 

Illness at Home. 1988. 

29. Wagner, E.H., et al., A survey of leading chronic disease management 

programs: are they consistent with the literature? Manag Care Q, 1999. 7(3): 

p. 56-66. 

30. Lorig, K.R. and H. Holman, Self-management education: history, definition, 

outcomes, and mechanisms. Ann Behav Med, 2003. 26(1): p. 1-7. 

31. Finer, S., et al., Top ten research priorities for type 2 diabetes: results from the 

Diabetes UK-James Lind Alliance Priority Setting Partnership. Lancet 

Diabetes Endocrinol, 2017. 5(12): p. 935-936. 

32. Othman, M.M., et al., Towards a better understanding of self-management 

interventions in type 2 diabetes: A meta-regression analysis. Prim Care 

Diabetes, 2021. 

33. Waffenschmidt, S., et al., Simple search techniques in PubMed are potentially 

suitable for evaluating the completeness of systematic reviews. J Clin 

Epidemiol, 2013. 66(6): p. 660-5. 

34. Ouzzani, M., et al., Rayyan-a web and mobile app for systematic reviews. Syst 

Rev, 2016. 5(1): p. 210. 

35. Stone, J.C., et al., The MethodologicAl STandards for Epidemiological 

Research (MASTER) scale demonstrated a unified framework for bias 

assessment. J Clin Epidemiol, 2021. 134: p. 52-64. 

36. Furuya-Kanamori, L., et al., Quality versus Risk-of-Bias assessment in clinical 

research. J Clin Epidemiol, 2021. 129: p. 172-175. 

37. Stone, J.C., et al., Comparison of bias adjustment methods in meta-analysis 



 

173 

 

suggests that quality effects modeling may have less limitations than other 

approaches. J Clin Epidemiol, 2020. 117: p. 36-45. 

38. Othman, M., et al., Towards a better understanding of self-management 

interventions in type 2 diabetes: a concept analysis. 2021. 

39. Higgins, J.P., et al., Measuring inconsistency in meta-analyses. Bmj, 2003. 

327(7414): p. 557-60. 

40. Furuya-Kanamori, L., J.J. Barendregt, and S.A.R. Doi, A new improved 

graphical and quantitative method for detecting bias in meta-analysis. JBI 

Evidence Implementation, 2018. 16(4). 

41. Hedges, L.V., E. Tipton, and M.C. Johnson, Robust variance estimation in 

meta-regression with dependent effect size estimates. Res Synth Methods, 2010. 

1(1): p. 39-65. 

42. Tipton, E., J.E. Pustejovsky, and H. Ahmadi, A history of meta-regression: 

Technical, conceptual, and practical developments between 1974 and 2018. Res 

Synth Methods, 2019. 10(2): p. 161-179. 

43. Finlay, L., Exploring lived experience: Principles and practice of 

phenomenological research. International Journal of Therapy and 

Rehabilitation, 2009. 16: p. 474-481. 

44. Saunders, B., et al., Saturation in qualitative research: exploring its 

conceptualization and operationalization. Quality & quantity, 2018. 52(4): p. 

1893-1907. 

45. Triandis, H.C., Values, attitudes, and interpersonal behavior. Nebr Symp 

Motiv, 1980. 27: p. 195-259. 

46. Othman, M.M., et al., Towards a better understanding of self-management 

interventions in type 2 diabetes: A concept analysis. Prim Care Diabetes, 2021. 



 

174 

 

47. Berlin, N., et al., National standards for diabetes patient education programs: 

pilot study results and implementation plan. A report by the National Standards 

Steering Committee of the National Diabetes Advisory Board. Diabetes Educ, 

1986. 12(3): p. 292-6. 

48. Clark, N.M., et al., Self-management of chronic disease by older adults: A 

review and questions for research. J Aging Health, 1991. 3(1): p. 3-27. 

49. Funnell, M.M., et al., Empowerment: an idea whose time has come in diabetes 

education. Diabetes Educ, 1991. 17(1): p. 37-41. 

50. Lorig, K., Self-management of chronic illness: A model for the future. 

Generations XVII, 1993. 3: p. 11-14. 

51. Walker L, A.K., Strategies for theory construction in nursing. Vol. 6th edn. 

2014. 

52. Ayala, G.X., et al., Puentes hacia una mejor vida (Bridges to a Better Life): 

Outcome of a Diabetes Control Peer Support Intervention. Ann Fam Med, 

2015. 13 Suppl 1: p. S9-17. 

53. Lynch, E.B., et al., Randomized Trial of a Lifestyle Intervention for Urban Low-

Income African Americans with Type 2 Diabetes. J Gen Intern Med, 2019. 

34(7): p. 1174-1183. 

54. Cheng, L., et al., Effectiveness of a patient-centred, empowerment-based 

intervention programme among patients with poorly controlled type 2 diabetes: 

A randomised controlled trial. International Journal of Nursing Studies, 2018. 

79: p. 43-51. 

55. D'Zurilla, T.J. and A.M. Nezu, Problem-solving therapy, in Handbook of 

cognitive-behavioral therapies, 3rd ed. 2010, Guilford Press: New York, NY, 

US. p. 197-225. 



 

175 

 

56. Sadeghian, H.A., et al., Effects of a self-management educational program on 

metabolic control in type 2 diabetes. Turk J Med Sci, 2016. 46(3): p. 719-26. 

57. Sarayani, A., et al., Efficacy of a telephone-based intervention among patients 

with type-2 diabetes; a randomized controlled trial in pharmacy practice. Int J 

Clin Pharm, 2018. 40(2): p. 345-353. 

58. Sque, M., M. Chipulu, and D. McGonigle, Clinical decision making. 2009. 

59. Azar, F.E., et al., Effect of educational intervention based on PRECEDE-

PROCEED model combined with self-management theory on self-care 

behaviors in type 2 diabetic patients. Diabetes Metab Syndr, 2018. 12(6): p. 

1075-1078. 

60. Peimani, M., et al., A peer support intervention in improving glycemic control 

in patients with type 2 diabetes. Patient Educ Couns, 2018. 101(3): p. 460-466. 

61. Shabibi, P., et al., Effect of educational intervention based on the Health Belief 

Model on promoting self-care behaviors of type-2 diabetes patients. Electron 

Physician, 2017. 9(12): p. 5960-5968. 

62. Cassidy, C.A., Using the transtheoretical model to facilitate behavior change 

in patients with chronic illness. J Am Acad Nurse Pract, 1999. 11(7): p. 281-7. 

63. Campbell, T., et al., The impact of patient narratives on self-efficacy and self-

care in Australians with type 2 diabetes: stage 1 results of a randomized trial. 

Health Promot Int, 2015. 30(3): p. 438-48. 

64. Aponte, J., et al., Health effectiveness of community health workers as a 

diabetes self-management intervention. Diab Vasc Dis Res, 2017. 14(4): p. 316-

326. 

65. Kim, M.T., et al., The Effect of a Community-Based Self-Help Intervention: 

Korean Americans With Type 2 Diabetes. Am J Prev Med, 2015. 49(5): p. 726-



 

176 

 

737. 

66. Ruggiero, L., et al., Diabetes Island: Preliminary impact of a virtual world self-

care educational intervention for African Americans with type 2 diabetes. 

Journal of Medical Internet Research, 2014. 16(8): p. e10. 

67. Vissenberg, C., et al., The impact of a social network based intervention on self-

management behaviours among patients with type 2 diabetes living in 

socioeconomically deprived neighbourhoods: a mixed methods approach. 

Scand J Public Health, 2017. 45(6): p. 569-583. 

68. Hailu, F.B., P. Hjortdahl, and A. Moen, Nurse-Led Diabetes Self-Management 

Education Improves Clinical Parameters in Ethiopia. Front Public Health, 

2018. 6: p. 302. 

69. Kusnanto, et al., DM-calendar app as a diabetes self-management education on 

adult type 2 diabetes mellitus: a randomized controlled trial. Journal of 

Diabetes and Metabolic Disorders, 2019. 18(2): p. 557-563. 

70. Du Pon, E., et al., Effects of the Proactive interdisciplinary self-management 

(PRISMA) program on self-reported and clinical outcomes in type 2 diabetes: 

A pragmatic randomized controlled trial. BMC Endocrine Disorders, 2019. 

19(1). 

71. Markle-Reid, M., et al., Community Program Improves Quality of Life and Self-

Management in Older Adults with Diabetes Mellitus and Comorbidity. J Am 

Geriatr Soc, 2018. 66(2): p. 263-273. 

72. Chapman, A., et al., Effect of a Health Coach Intervention for the Management 

of Individuals With Type 2 Diabetes Mellitus in China: A Pragmatic Cluster 

Randomized Controlled Trial. Front Public Health, 2018. 6: p. 252. 

73. Abdulah, D.M., et al., Impacts of self-management education on glycaemic 



 

177 

 

control in patients with type 2 diabetes mellitus. Diabetes Metab Syndr, 2018. 

12(6): p. 969-975. 

74. Shao, H., et al., Effect of pharmaceutical care on clinical outcomes of 

outpatients with type 2 diabetes mellitus. Patient Prefer Adherence, 2017. 11: p. 

897-903. 

75. Cheung, M.K.T., et al., A latent profile analysis on patient empowerment 

programme in a Hong Kong primary care setting. Patient Educ Couns, 2017. 

100(10): p. 1890-1897. 

76. Azar, F.E., et al., The effect of intervention using the PRECEDE-PROCEED 

model based on quality of life in diabetic patients. Electron Physician, 2017. 

9(8): p. 5024-5030. 

77. Habibzadeh, H., et al., The effect of group discussion-based education on self-

management of adults with type 2 diabetes mellitus compared with usual care: 

A randomized control trial. Oman Medical Journal, 2017. 32(6): p. 499-506. 

78. McEwen, M.M., et al., Effects of a Family-based Diabetes Intervention on 

Behavioral and Biological Outcomes for Mexican American Adults. Diabetes 

Educ, 2017. 43(3): p. 272-285. 

79. Grillo, M.F.F., et al., Diabetes education in primary care: A randomized clinical 

trial. Cadernos de Saude Publica, 2016. 32(5). 

80. Pauley, T., et al., Home-based diabetes self-management coaching delivered by 

paraprofessionals: A randomized controlled trial. Home Health Care Serv Q, 

2016. 35(3-4): p. 137-154. 

81. Steinhardt, M.A., et al., Positivity and indicators of health among African 

Americans with diabetes. American Journal of Health Behavior, 2015. 39(1): p. 

43-50. 



 

178 

 

82. Naccashian, Z., The Impact of Diabetes Self-Management Education on 

Glucose Management and Empowerment in Ethnic Armenians With Type 2 

Diabetes. The Diabetes Educator, 2014. 40(5): p. 638-647. 

83. Rusdiana, M. Savira, and R. Amelia, The effect of diabetes self-management 

education on Hba1c level and fasting blood sugar in type 2 diabetes mellitus 

patients in primary health care in binjai city of north Sumatera, Indonesia. 

Open Access Macedonian Journal of Medical Sciences, 2018. 6(4): p. 715-718. 

84. Shayeghian, Z., et al., A Randomized Controlled Trial of Acceptance and 

Commitment Therapy for Type 2 Diabetes Management: The Moderating Role 

of Coping Styles. PLoS One, 2016. 11(12): p. e0166599. 

85. Gamboa Moreno, E., et al., Efficacy of a self-management education 

programme on patients with type 2 diabetes in primary care: A randomised 

controlled trial. Primary Care Diabetes, 2019. 13(2): p. 122-133. 

86. Murray, E., et al., Web-based self-management support for people with type 2 

diabetes (HeLP-Diabetes): randomised controlled trial in English primary 

care. BMJ Open, 2017. 7(9): p. e016009. 

87. Jennings, C.A., et al., Effectiveness of a web-based physical activity intervention 

for adults with Type 2 diabetes-A randomised controlled trial. Preventive 

Medicine, 2014. 60: p. 33-40. 

88. De la Fuente Coria, M.C., C. Cruz-Cobo, and M.J. Santi-Cano, Effectiveness of 

a primary care nurse delivered educational intervention for patients with type 

2 diabetes mellitus in promoting metabolic control and compliance with long-

term therapeutic targets: Randomised controlled trial. International Journal of 

Nursing Studies, 2020. 101. 

89. Güner, T.A. and G. Coşansu, The effect of diabetes education and short message 



 

179 

 

service reminders on metabolic control and disease management in patients 

with type 2 diabetes mellitus. Primary Care Diabetes, 2020. 

90. McElfish, P.A., et al., Comparative Effectiveness and Maintenance of Diabetes 

Self-Management Education Interventions for Marshallese Patients With Type 

2 Diabetes: A Randomized Controlled Trial. Diabetes Care, 2019. 42(5): p. 849-

858. 

91. Gathu, C.W., et al., Effect of diabetes self-management education on glycaemic 

control among type 2 diabetic patients at a family medicine clinic in Kenya: A 

randomised controlled trial. Afr J Prim Health Care Fam Med, 2018. 10(1): p. 

e1-e9. 

92. Debussche, X., et al., Structured peer-led diabetes self-management and 

support in a low-income country: The ST2EP randomised controlled trial in 

Mali. PLoS ONE, 2018. 13(1). 

93. Korcegez, E.I., M. Sancar, and K. Demirkan, Effect of a pharmacist-led 

program on improving outcomes in patients with type 2 diabetes mellitus from 

northern Cyprus: A randomized controlled trial. Journal of Managed Care and 

Specialty Pharmacy, 2017. 23(5): p. 573-582. 

94. Paz-Pacheco, E., et al., Effectiveness of a community-based diabetes self-

management education (DSME) program in a rural agricultural setting. Prim 

Health Care Res Dev, 2017. 18(1): p. 35-49. 

95. Shakibazadeh, E., et al., Persian Diabetes Self-Management Education 

(PDSME) program: Evaluation of effectiveness in Iran. Health Promotion 

International, 2016. 31(3): p. 623-634. 

96. Olry de Labry Lima, A., et al., Effectiveness of an intervention to improve 

diabetes self-management on clinical outcomes in patients with low educational 



 

180 

 

level. Gac Sanit, 2017. 31(1): p. 40-47. 

97. Cani, C.G., et al., Improvement in medication adherence and self-management 

of diabetes with a clinical pharmacy program: a randomized controlled trial in 

patients with type 2 diabetes undergoing insulin therapy at a teaching hospital. 

Clinics (Sao Paulo), 2015. 70(2): p. 102-6. 

98. Chao, J., et al., The effect of integrated health management model on the health 

of older adults with diabetes in a randomized controlled trial. Arch Gerontol 

Geriatr, 2015. 60(1): p. 82-8. 

99. Jaipakdee, J., et al., Effectiveness of a self-management support program for 

Thais with type 2 diabetes: Evaluation according to the RE-AIM framework. 

Nurs Health Sci, 2015. 17(3): p. 362-9. 

100. Pérez-Escamilla, R., et al., Impact of a community health workers-led structured 

program on blood glucose control among Latinos with type 2 diabetes: The 

DIALBEST Trial. Diabetes Care, 2015. 38(2): p. 197-205. 

101. Ku, G.M.V. and G. Kegels, Effects of the First Line Diabetes Care (FiLDCare) 

self-management education and support project on knowledge, attitudes, 

perceptions, self-management practices and glycaemic control: A quasi-

experimental study conducted in the Northern Philippines. BMJ Open, 2014. 

4(8). 

102. Albikawi, Z.F., W. Petro-Nustas, and M. Abuadas, Self-care Management 

Intervention to Improve Psychological Wellbeing for Jordanian Patients with 

Type Two Diabetes Mellitus. Issues Ment Health Nurs, 2016. 37(3): p. 190-201. 

103. Anderson-Loftin, W., et al., Soul food light: culturally competent diabetes 

education. Diabetes Educ, 2005. 31(4): p. 555-63. 

104. Defeudis, G., et al., Conversation Maps, an effective tool for the management 



 

181 

 

of males and females with type 2 diabetes and mildly impaired glycemic control. 

Hormones (Athens), 2018. 17(1): p. 113-117. 

105. Merakou, K., et al., Group patient education: effectiveness of a brief 

intervention in people with type 2 diabetes mellitus in primary health care in 

Greece: a clinically controlled trial. Health Educ Res, 2015. 30(2): p. 223-32. 

106. AADE, AADE7 Self-Care Behaviors. The Diabetes educator, 2020. 34(3): p. 

445-449. 

107. Powers, M.A., et al., Diabetes Self-management Education and Support in Type 

2 Diabetes: A Joint Position Statement of the American Diabetes Association, 

the American Association of Diabetes Educators, and the Academy of Nutrition 

and Dietetics. Clinical diabetes : a publication of the American Diabetes 

Association, 2016. 34(2): p. 70-80. 

108. Schmidt-Busby, J., et al., Understanding 'context' in the self-management of 

type 2 diabetes with comorbidities: A systematic review and realist evaluation. 

Diabetes Res Clin Pract, 2018. 142: p. 321-334. 

109. Bozkurt, B., et al., Contributory Risk and Management of Comorbidities of 

Hypertension, Obesity, Diabetes Mellitus, Hyperlipidemia, and Metabolic 

Syndrome in Chronic Heart Failure: A Scientific Statement From the American 

Heart Association. Circulation, 2016. 134(23): p. e535-e578. 

110. Sheeran, P., Intention—Behavior Relations: A Conceptual and Empirical 

Review. European Review of Social Psychology, 2002. 12(1): p. 1-36. 

111. Fishbein, M., et al., Factors influencing behavior and behavior change. 

Handbook of Health Psychology, 2001: p. 3-18. 

112. Gollwitzer, P., Implementation Intentions: Strong Effects of Simple Plans. 

American Psychologist, 1999. 54: p. 493-503. 



 

182 

 

113. Lambrinou, E., T.B. Hansen, and J.W.J. Beulens, Lifestyle factors, self-

management and patient empowerment in diabetes care. European Journal of 

Preventive Cardiology, 2019. 26(2_suppl): p. 55-63. 

114. Kahn, R., et al., Age at initiation and frequency of screening to detect type 2 

diabetes: a cost-effectiveness analysis. Lancet (London, England), 2010. 

375(9723): p. 1365-1374. 

115. Sherifali, D., H. Jones, and Y. Mullan, Diabetes self-management: what are we 

really talking about? Can J Diabetes, 2013. 37(1): p. 2-3. 

116. Beck, J., et al., 2017 National Standards for Diabetes Self-Management 

Education and Support. Diabetes Educ, 2017. 43(5): p. 449-464. 

117. Glasgow, R.E., et al., Outcomes of minimal and moderate support versions of 

an internet-based diabetes self-management support program. Journal of 

General Internal Medicine, 2010. 25(12): p. 1315-1322. 

118. Wu, S.F., et al., A self-management intervention to improve quality of life and 

psychosocial impact for people with type 2 diabetes. J Clin Nurs, 2011. 20(17-

18): p. 2655-65. 

119. Liberati, A., et al., The PRISMA statement for reporting systematic reviews and 

meta-analyses of studies that evaluate health care interventions: explanation 

and elaboration. PLoS Med, 2009. 6(7): p. e1000100. 

120. Waugh, N., Misgivings about PROSPERO in solving the problem of duplicate 

systematic reviews. BMJ : British Medical Journal, 2013. 347: p. f5496. 

121. Wu, S.F.V., et al., Effectiveness of a self-efficacy program for persons with 

diabetes: A randomized controlled trial. Nursing and Health Sciences, 2011. 

13(3): p. 335-343. 

122. Gold, R., et al., Synchronous provider visit and self-management education 



 

183 

 

improves glycemic control in Hispanic patients with long-standing type 2 

diabetes. Diabetes Educ, 2008. 34(6): p. 990-5. 

123. Speer, E.M., et al., Diabetes self-management behaviors and A1c improved 

following a community-based intervention in older adults in Georgia senior 

centers. J Nutr Elder, 2008. 27(1): p. 179-200. 

124. Sturt, J., et al., A psychological approach to providing self-management 

education for people with type 2 diabetes: The Diabetes Manual. BMC Family 

Practice, 2006. 7. 

125. Garcia de la Torre, N., et al., Early management of type 2 diabetes based on a 

SMBG strategy: the way to diabetes regression--the St Carlos study : a 3-year, 

prospective, randomized, clinic-based, interventional study with parallel 

groups. Acta Diabetol, 2013. 50(4): p. 607-14. 

126. Adepoju, O.E., et al., Can chronic disease management programs for patients 

with type 2 diabetes reduce productivity-related indirect costs of the disease? 

Evidence from a randomized controlled trial. Popul Health Manag, 2014. 17(2): 

p. 112-20. 

127. Anderson, D.R., et al., Managing the space between visits: a randomized trial 

of disease management for diabetes in a community health center. J Gen Intern 

Med, 2010. 25(10): p. 1116-22. 

128. Anderson-Loftin, W., et al., Culturally competent dietary education for 

southern, rural African-Americans with type 2 diabetes. Diabetes Educ, 2002. 

28: p. 821-832. 

129. Boehm, S., et al., Behavioral analysis and behavioral strategies to improve self-

management of type II diabetes. Clin Nurs Res. 2(3): p. 327-44. 

130. Adepoju, O.E., et al., Effects of diabetes self-management programs on time-to-



 

184 

 

hospitalization among patients with type 2 diabetes: a survival analysis model. 

Patient Educ Couns, 2014. 95(1): p. 111-7. 

131. Mitchell, B., et al., Diabetes Medication Assistance Service: the pharmacist's 

role in supporting patient self-management of type 2 diabetes (T2DM) in 

Australia. Patient Educ Couns. 83(3): p. 288-94. 

132. Sperl-Hillen, J., et al., Are benefits from diabetes self-management education 

sustained? Am J Manag Care, 2013. 19(2): p. 104-12. 

133. Trief, P.M., et al., Adherence to diabetes self care for white, African-American 

and Hispanic American telemedicine participants: 5 year results from the 

IDEATel project. Ethn Health, 2013. 18(1): p. 83-96. 

134. DePue, J.D., et al., Nurse-community health worker team improves diabetes 

care in American Samoa: results of a randomized controlled trial. Diabetes 

Care, 2013. 36(7): p. 1947-53. 

135. Davis, R.M., et al., TeleHealth improves diabetes self-management in an 

underserved community: diabetes TeleCare. Diabetes Care, 2010. 33(8): p. 

1712-7. 

136. Estabrooks, P.A., et al., The frequency and behavioral outcomes of goal choices 

in the self-management of diabetes. Diabetes Educ. 31(3): p. 391-400. 

137. Forjuoh, S.N., et al., Behavioral and technological interventions targeting 

glycemic control in a racially/ethnically diverse population: a randomized 

controlled trial. BMC Public Health. 14: p. 71. 

138. Gregg, J.A., et al., Improving diabetes self-management through acceptance, 

mindfulness, and values: a randomized controlled trial. J Consult Clin Psychol, 

2007. 75(2): p. 336-43. 

139. Anderson, R., et al., Patient Empowerment: Results of a randomized controlled 



 

185 

 

trial. Diabetes care, 1995. 18: p. 943-9. 

140. Glasgow, R.E., et al., Robustness of a computer-assisted diabetes self-

management intervention across patient characteristics, healthcare settings, 

and intervention staff. American Journal of Managed Care, 2006. 12(3): p. 137-

145. 

141. Miller, C.K., et al., Evaluation of a theory-based nutrition intervention for older 

adults with diabetes mellitus. Journal of the American Dietetic Association, 

2002. 102(8): p. 1069-1074+1079-1081. 

142. Samuel-Hodge, C.D., et al., A randomized trial of a church-based diabetes self-

management program for african americans with type 2 diabetes. Diabetes 

Educator, 2009. 35(3): p. 439-454. 

143. Steinhardt, M.A., et al., A resilience intervention in African-American adults 

with type 2 diabetes. Am J Health Behav, 2015. 39(4): p. 507-18. 

144. Schillinger, D., et al., Effects of self-management support on structure, process, 

and outcomes among vulnerable patients with diabetes: a three-arm practical 

clinical trial. Diabetes Care, 2009. 32(4): p. 559-66. 

145. Amoako, E., A.H. Skelly, and E.K. Rossen, Outcomes of an intervention to 

reduce uncertainty among African American women with diabetes. West J Nurs 

Res, 2008. 30(8): p. 928-42. 

146. Sperl-Hillen, J., et al., Comparative effectiveness of patient education methods 

for type 2 diabetes: A randomized controlled trial. Archives of Internal 

Medicine, 2011. 171(22): p. 2001-2010. 

147. Ledford, C.J.W., C.C. Ledford, and M.A. Childress, Extending Physician 

ReACH: Influencing patient activation and behavior through multichannel 

physician communication. Patient Education and Counseling, 2013. 91(1): p. 



 

186 

 

72-78. 

148. Liu, J.J., et al., Adapting health promotion interventions to meet the needs of 

ethnic minority groups: Mixed-methods evidence synthesis. Health Technology 

Assessment, 2012. 16(44): p. 1-469. 

149. Nishita, C., et al., Empowered diabetes management: life coaching and 

pharmacist counseling for employed adults with diabetes. Health Educ Behav, 

2013. 40(5): p. 581-91. 

150. Philis-Tsimikas, A., et al., Peer-led diabetes education programs in high-risk 

Mexican Americans improve glycemic control compared with standard 

approaches: a Project Dulce promotora randomized trial. Diabetes Care, 2011. 

34(9): p. 1926-31. 

151. Quinn, C.C., et al., Cluster-randomized trial of a mobile phone personalized 

behavioral intervention for blood glucose control. Diabetes Care, 2011. 34(9): 

p. 1934-42. 

152. Rosal, M.C., et al., Randomized trial of a literacy-sensitive, culturally tailored 

diabetes self-management intervention for low-income Latinos: Latinos en 

control. Diabetes Care, 2011. 34(4): p. 838-844. 

153. Welch, G., et al., Motivational interviewing delivered by diabetes educators: 

Does it improve blood glucose control among poorly controlled type 2 diabetes 

patients? Diabetes Research and Clinical Practice, 2011. 91(1): p. 54-60. 

154. Walker, E.A., K.A. Stevens, and S. Persaud, Promoting diabetes self-

management among African Americans: an educational intervention. J Health 

Care Poor Underserved, 2010. 21(3 Suppl): p. 169-86. 

155. Lujan, J., S.K. Ostwald, and M. Ortiz, Promotora diabetes intervention for 

Mexican Americans. Diabetes Educator, 2007. 33(4): p. 660-670. 



 

187 

 

156. Crowley, M.J., et al., The cholesterol, hypertension, and glucose education 

(CHANGE) study: Results from a randomized controlled trial in African 

Americans with diabetes. American Heart Journal, 2013. 166(1): p. 179-186.e2. 

157. D'Eramo Melkus, G., et al., The effect of a diabetes education, coping skills 

training, and care intervention on physiological and psychosocial outcomes in 

black women with type 2 diabetes. Biological Research for Nursing, 2010. 

12(1): p. 7-19. 

158. Graziano, J.A. and C.R. Gross, The effects of isolated telephone interventions 

on glycemic control in type 2 diabetes: A literature review. Advances in Nursing 

Science, 2009. 32(3): p. E28-E41. 

159. Lorig, K., et al., Community-based peer-led diabetes self-management: A 

randomized trial. Diabetes Educator, 2009. 35(4): p. 641-651. 

160. Ridgeway, N.A., et al., Improved control of type 2 diabetes mellitus: A practical 

education/behavior modification program in a primary care clinic. Southern 

Medical Journal, 1999. 92(7): p. 667-672. 

161. Sixta, C.S. and S. Ostwald, Strategies for implementing a promotores-led 

diabetes self-management program into a clinic structure. Diabetes Educ, 2008. 

34(2): p. 285-98. 

162. Prezio, E.A., et al., Community Diabetes Education (CoDE) for uninsured 

Mexican Americans: A randomized controlled trial of a culturally tailored 

diabetes education and management program led by a community health 

worker. Diabetes Research and Clinical Practice, 2013. 100(1): p. 19-28. 

163. Anderson, R.M., et al., Evaluating a problem-based empowerment program for 

African Americans with diabetes: Results of a randomized controlled trial. 

Ethnicity and Disease, 2005. 15(4): p. 671-678. 



 

188 

 

164. Lorig, K., et al., Online diabetes self-management program: A randomized 

study. Diabetes Care, 2010. 33(6): p. 1275-1281. 

165. Frosch, D.L., et al., Evaluation of a behavior support intervention for patients 

with poorly controlled diabetes. Archives of Internal Medicine, 2011. 171(22): 

p. 2011-2017. 

166. Spencer, M.S., et al., Effectiveness of a community health worker intervention 

among African American and Latino adults with type 2 diabetes: A randomized 

controlled trial. American Journal of Public Health, 2011. 101(12): p. 2253-

2260. 

167. Vincent, D., A. Pasvogel, and L. Barrera, A feasibility study of a culturally 

tailored diabetes intervention for mexican americans. Biological Research for 

Nursing, 2007. 9(2): p. 130-141. 

168. Brown, S.A., et al., Health beliefs of Mexican Americans with type 2 diabetes: 

The Starr County border health initiative. Diabetes Educ, 2007. 33(2): p. 300-

8. 

169. Khan, M.A., et al., A diabetes education multimedia program in the waiting 

room setting. Diabetes Ther, 2011. 2(3): p. 178-88. 

170. Naik, A.D., et al., Knowing the ABCs: a comparative effectiveness study of two 

methods of diabetes education. Patient Educ Couns, 2011. 85(3): p. 383-9. 

171. Perez-Escamilla, R., et al., Impact of a community health workers-led structured 

program on blood glucose control among latinos with type 2 diabetes: the 

DIALBEST trial. Diabetes Care, 2015. 38(2): p. 197-205. 

172. Estey, A.L., M.H. Tan, and K. Mann, Follow-up intervention: its effect on 

compliance behavior to a diabetes regimen. Diabetes Educ, 1990. 16(4): p. 291-

5. 



 

189 

 

173. Gallegos, E.C., F. Ovalle-Berúmen, and M.V. Gomez-Meza, Metabolic control 

of adults with type 2 diabetes mellitus through education and counseling. 

Journal of Nursing Scholarship, 2006. 38(4): p. 344-351. 

174. Sturt, J., S. Whitlock, and H. Hearnshaw, Complex intervention development 

for diabetes self-management. Journal of Advanced Nursing, 2006. 54(3): p. 

293-303. 

175. van der Wulp, I., et al., Effectiveness of peer-led self-management coaching for 

patients recently diagnosed with Type 2 diabetes mellitus in primary care: a 

randomized controlled trial. Diabet Med, 2012. 29(10): p. e390-7. 

176. Baradaran, H.R., et al., A controlled trial of the effectiveness of a diabetes 

education programme in a multi-ethnic community in Glasgow 

[ISRCT28317455]. BMC Public Health, 2006. 6. 

177. Khunti, K., et al., Effectiveness of a diabetes education and self management 

programme (DESMOND) for people with newly diagnosed type 2 diabetes 

mellitus: Three year follow-up of a cluster randomised controlled trial in 

primary care. BMJ (Online), 2012. 344(7860). 

178. Sturt, J.A., et al., Effects of the Diabetes Manual 1:1 structured education in 

primary care. Diabetic Medicine, 2008. 25(6): p. 722-731. 

179. Goudswaard, A.N., et al., Long-term effects of self-management education for 

patients with Type 2 diabetes taking maximal oral hypoglycaemic therapy: a 

randomized trial in primary care. Diabet Med, 2004. 21(5): p. 491-6. 

180. Thoolen, B., et al., Beyond good intentions: The development and evaluation of 

a proactive self-management course for patients recently diagnosed with type 2 

diabetes. Health Education Research, 2008. 23(1): p. 53-61. 

181. Gamboa Moreno, E., et al., Efficacy of a self-management education 



 

190 

 

programme on patients with type 2 diabetes in primary care: A randomised 

controlled trial. Prim Care Diabetes, 2019. 13(2): p. 122-133. 

182. Torbjørnsen, A., et al., A Low-Intensity Mobile Health Intervention With and 

Without Health Counseling for Persons With Type 2 Diabetes, Part 1: Baseline 

and Short-Term Results From a Randomized Controlled Trial in the Norwegian 

Part of RENEWING HEALTH. JMIR Mhealth Uhealth, 2014. 2(4): p. e52. 

183. Rygg, L.Ø., et al., Efficacy of ongoing group based diabetes self-management 

education for patients with type 2 diabetes mellitus. A randomised controlled 

trial. Patient Education and Counseling, 2012. 86(1): p. 98-105. 

184. Sarkadi, A. and U. Rosenqvist, Experience-based group education in Type 2 

diabetes: A randomised controlled trial. Patient Education and Counseling, 

2004. 53(3): p. 291-298. 

185. Adolfsson, E.T., et al., Patient education in type 2 diabetes-A randomized 

controlled 1-year follow-up study. Diabetes Research and Clinical Practice, 

2007. 76(3): p. 341-350. 

186. Mollaoǧlu, M. and E. Beyazit, Influence of diabetic education on patient 

metabolic control. Applied Nursing Research, 2009. 22(3): p. 183-190. 

187. Mehuys, E., et al., Effectiveness of a community pharmacist intervention in 

diabetes care: A randomized controlled trial. Journal of Clinical Pharmacy and 

Therapeutics, 2011. 36(5): p. 602-613. 

188. Orsama, A.L., et al., Active assistance technology reduces glycosylated 

hemoglobin and weight in individuals with type 2 diabetes: results of a theory-

based randomized trial. Diabetes Technol Ther, 2013. 15(8): p. 662-9. 

189. Braun, A.K., et al., SGS: a structured treatment and teaching programme for 

older patients with diabetes mellitus--a prospective randomised controlled 



 

191 

 

multi-centre trial. Age Ageing. 38(4): p. 390-6. 

190. Sigurdardottir, A.K., R. Benediktsson, and H. Jonsdottir, Instruments to tailor 

care of people with type 2 diabetes. Journal of Advanced Nursing, 2009. 65(10): 

p. 2118-2130. 

191. Varney, J.E., et al., Effect of hospital-based telephone coaching on glycaemic 

control and adherence to management guidelines in type 2 diabetes, a 

randomised controlled trial. Intern Med J, 2014. 44(9): p. 890-7. 

192. Yuan, C., et al., The effect of diabetes self-management education on body 

weight, glycemic control, and other metabolic markers in patients with type 2 

diabetes mellitus. J Diabetes Res, 2014. 2014: p. 789761. 

193. Liu, S., et al., Effectiveness of using group visit model to support diabetes 

patient self-management in rural communities of Shanghai: a randomized 

controlled trial. BMC Public Health, 2012. 12: p. 1043. 

194. Ko, G.T., et al., Effects of a structured health education programme by a 

diabetic education nurse on cardiovascular risk factors in Chinese Type 2 

diabetic patients: a 1-year prospective randomized study. Diabet Med, 2004. 

21(12): p. 1274-9. 

195. Sun, J.Z., et al., Implementation and evaluation of self-management project on 

chronic obstructive pulmonary disease. Geriatrics & Health Care, 2008. 14: p. 

67-70. 

196. Ko, I.S., et al., Effects of visiting nurses' individually tailored education for low-

income adult diabetic patients in Korea. Public Health Nurs, 2011. 28(5): p. 

429-37. 

197. Noh, J.H., et al., Web-based comprehensive information system for self-

management of diabetes mellitus. Diabetes Technology and Therapeutics, 2010. 



 

192 

 

12(5): p. 333-337. 

198. Song, M.S. and H.S. Kim, Intensive management program to improve 

glycosylated hemoglobin levels and adherence to diet in patients with type 2 

diabetes. Applied Nursing Research, 2009. 22(1): p. 42-47. 

199. Oh, J.A., et al., A telephone-delivered intervention to improve glycemic control 

in type 2 diabetic patients. Yonsei Medical Journal, 2003. 44(1): p. 1-8. 

200. Lee, A., et al., General practice and social service partnership for better clinical 

outcomes, patient self efficacy and lifestyle behaviours of diabetic care: 

randomised control trial of a chronic care model. Postgrad Med J, 2011. 

87(1032): p. 688-93. 

201. Moriyama, M., et al., Efficacy of a self-management education program for 

people with type 2 diabetes: results of a 12 month trial. Jpn J Nurs Sci, 2009. 

6(1): p. 51-63. 

202. Wattana, C., et al., Effects of a diabetes self-management program on glycemic 

control, coronary heart disease risk, and quality of life among Thai patients 

with type 2 diabetes. Nursing and Health Sciences, 2007. 9(2): p. 135-141. 

203. Mohamed, H., et al., Culturally sensitive patient-centred educational 

programme for self-management of type 2 diabetes: A randomized controlled 

trial. Primary Care Diabetes, 2013. 7(3): p. 199-206. 

204. Al-Shahrani, A.M., et al., Effects of diabetes education program on metabolic 

control among Saudi type 2 diabetic patients. Pakistan Journal of Medical 

Sciences 2012. 28(5). 

205. Jarab, A.S., et al., Randomized controlled trial of clinical pharmacy 

management of patients with type 2 diabetes in an outpatient diabetes clinic in 

jordan. Journal of Managed Care Pharmacy, 2012. 18(7): p. 516-526. 



 

193 

 

206. Aliha, J.M., et al., Group education and nurse-telephone follow-up effects on 

blood glucose control and adherence to treatment in type 2 diabetes patients. 

Int J Prev Med, 2013. 4(7): p. 797-802. 

207. Peimani, M., et al., Iran diabetes research roadmap (IDRR) study; Patient 

education in diabetes: A review article. Iranian Journal of Public Health, 2017. 

46: p. 10-16. 

208. Goodarzi, M., et al., Assesment of Knowledge,attitude,practice and selfefficacy 

of diabetic patients in Karaj.Iran. Iranian Journal of Diabetes and Lipid 

Disorders, 2012. 11(3): p. 269-281. 

209. Aghamolaei, T., et al., Effects of a health education program on behavior, 

HbA1c and health-related quality of life in diabetic patients. Acta Medica 

Iranica, 2005. 43(2): p. 89-94. 

210. Dizaji, M.B., et al., Effects of educational intervention based on PRECEDE 

model on self care behaviors and control in patients with type 2 diabetes in 

2012. J Diabetes Metab Disord, 2014. 13: p. 72. 

211. Mash, R.J., et al., Effectiveness of a group diabetes education programme in 

under-served communities in South Africa: A pragmatic cluster randomized 

controlled trial. Diabetic Medicine, 2014. 31(8): p. 987-993. 

212. Landim, C.A., et al., Self-care competence in the case of Brazilian patients with 

diabetes mellitus in a multiprofessional educational programme. J Clin Nurs, 

2011. 20(23-24): p. 3394-403. 

213. Scain, S.F., R. Friedman, and J.L. Gross, A structured educational program 

improves metabolic control in patients with type 2 diabetes: a randomized 

controlled trial. Diabetes Educ, 2009. 35(4): p. 603-11. 

214. Ismail, K., K. Winkley, and S. Rabe-Hesketh, Systematic review and meta-



 

194 

 

analysis of randomised controlled trials of psychological interventions to 

improve glycaemic control in patients with type 2 diabetes. The Lancet, 2004. 

363(9421): p. 1589-1597. 

215. Chapman, A., et al., Psychological Interventions for the Management of 

Glycemic and Psychological Outcomes of Type 2 Diabetes Mellitus in China: A 

Systematic Review and Meta-Analyses of Randomized Controlled Trials. Front 

Public Health, 2015. 3: p. 252. 

216. Zhao, F.F., et al., Theory-based self-management educational interventions on 

patients with type 2 diabetes: a systematic review and meta-analysis of 

randomized controlled trials. J Adv Nurs, 2017. 73(4): p. 812-833. 

217. Cheng, L., et al., Effectiveness of Interactive Self-Management Interventions in 

Individuals With Poorly Controlled Type 2 Diabetes: A Meta-Analysis of 

Randomized Controlled Trials. Worldviews Evid Based Nurs, 2017. 14(1): p. 

65-73. 

218. Pirbaglou, M., et al., Personal Health Coaching as a Type 2 Diabetes Mellitus 

Self-Management Strategy: A Systematic Review and Meta-Analysis of 

Randomized Controlled Trials. Am J Health Promot, 2018. 32(7): p. 1613-1626. 

219. Odgers-Jewell, K., et al., Effectiveness of group-based self-management 

education for individuals with Type 2 diabetes: a systematic review with meta-

analyses and meta-regression. Diabet Med, 2017. 34(8): p. 1027-1039. 

220. Khan, M.A.B., et al., Epidemiology of Type 2 Diabetes - Global Burden of 

Disease and Forecasted Trends. J Epidemiol Glob Health, 2020. 10(1): p. 107-

111. 

221. Swanson, V. and W. Maltinsky, Motivational and behaviour change 

approaches for improving diabetes management. Practical Diabetes, 2019. 



 

195 

 

36(4): p. 121-125. 

222. Parsons, J., et al., Perceptions among women with gestational diabetes. Qual 

Health Res, 2014. 24(4): p. 575-85. 

223. Lorig, K., et al., Spanish diabetes self-management with and without automated 

telephone reinforcement: two randomized trials. Diabetes Care, 2008. 31(3): p. 

408-14. 

224. Almutairi, K.M., Quality of Diabetes Management in Saudi Arabia: A Review 

of Existing Barriers. Arch Iran Med, 2015. 18(12): p. 816-21. 

225. Wang, C.Y. and S.M. Chan, Culturally tailored diabetes education program for 

Chinese Americans: a pilot study. Nurs Res, 2005. 54(5): p. 347-53. 

226. Davidson, A.R., et al., Cross-Cultural Model Testing: Toward a Solution of the 

Etic-Emic Dilemma. International Journal of Psychology, 1976. 11(1): p. 1-13. 

227. Robinson, J.A. Triandis' theory of interpersonal behaviour in understanding 

software piracy behaviour in the South African context. 2010. 

228. Valois, P., R. Desharnais, and G. Godin, A comparison of the Fishbein and 

Ajzen and the Triandis attitudinal models for the prediction of exercise intention 

and behavior. Journal of Behavioral Medicine, 1988. 11(5): p. 459-472. 

229. Egmond, C.v. Nothing is as practical as a good theory, Analysis of theories and 

a tool for developing interventions to influence energy-related behaviour. 2008. 

230. 5. Facilitating Behavior Change and Well-being to Improve Health Outcomes: 

Standards of Medical Care in Diabetes-2021. Diabetes Care, 2021. 44(Suppl 

1): p. S53-s72. 

231. O.Nyumba, T., et al., The use of focus group discussion methodology: Insights 

from two decades of application in conservation. Methods in Ecology and 

Evolution, 2018. 9(1): p. 20-32. 



 

196 

 

232. Hsieh, H.F. and S.E. Shannon, Three approaches to qualitative content 

analysis. Qual Health Res, 2005. 15(9): p. 1277-88. 

233. Kuniss, N., et al., Expectations and fear of diabetes-related long-term 

complications in people with type 2 diabetes at primary care level. Acta 

Diabetol, 2019. 56(1): p. 33-38. 

234. Arend, F., et al., Overestimation of Risk and Increased Fear of Long-term 

Complications of Diabetes in People with Type 1 and 2 Diabetes. Exp Clin 

Endocrinol Diabetes, 2019. 127(10): p. 645-652. 

235. Wukich, D.K., K.M. Raspovic, and N.C. Suder, Patients With Diabetic Foot 

Disease Fear Major Lower-Extremity Amputation More Than Death. Foot 

Ankle Spec, 2018. 11(1): p. 17-21. 

236. Choi, S., et al., Strategies for enhancing information, motivation, and skills for 

self-management behavior changes: a qualitative study of diabetes care for 

older adults in Korea. Patient Prefer Adherence, 2014. 8: p. 219-26. 

237. Polzer, R.L. and M.S. Miles, Spirituality in African Americans with diabetes: 

self-management through a relationship with God. Qual Health Res, 2007. 

17(2): p. 176-88. 

238. Lawton, J., et al., 'We should change ourselves, but we can't': accounts of food 

and eating practices amongst British Pakistanis and Indians with type 2 

diabetes. Ethn Health, 2008. 13(4): p. 305-19. 

239. Benroubi, M., Fear, guilt feelings and misconceptions: barriers to effective 

insulin treatment in type 2 diabetes. Diabetes Res Clin Pract, 2011. 93 Suppl 1: 

p. S97-9. 

240. Ahola, A.J. and P.H. Groop, Barriers to self-management of diabetes. Diabet 

Med, 2013. 30(4): p. 413-20. 



 

197 

 

241. Wild, D., et al., A critical review of the literature on fear of hypoglycemia in 

diabetes: Implications for diabetes management and patient education. Patient 

Educ Couns, 2007. 68(1): p. 10-5. 

242. Barati, M., The Health Belief Model and Self-Care Behaviors among Type 2 

Diabetic Patients. Iranian journal of diabetes and obesity, 2014. 6: p. 107-113. 

243. Jalilian, F., et al., Effectiveness of self-management promotion educational 

program among diabetic patients based on health belief model. J Educ Health 

Promot, 2014. 3: p. 14. 

244. Rosland, A.M., et al., Family influences on self-management among 

functionally independent adults with diabetes or heart failure: Do family 

members hinder as much as they help? Chronic Illness, 2010. 6(1): p. 22-33. 

245. Pamungkas, R.A., K. Chamroonsawasdi, and P. Vatanasomboon, A Systematic 

Review: Family Support Integrated with Diabetes Self-Management among 

Uncontrolled Type II Diabetes Mellitus Patients. Behav Sci (Basel), 2017. 7(3). 

246. Adu, M.D., et al., Enablers and barriers to effective diabetes self-management: 

A multi-national investigation. PLoS One, 2019. 14(6): p. e0217771. 

247. Bawadi, H., et al., Depressive Symptoms among Patients with Diabetes in 

Qatar: Frequency and Potential Determinants. Healthcare (Basel), 2021. 9(3). 

248. Bener, A., A.O. Al-Hamaq, and E.E. Dafeeah, High Prevalence of Depression, 

Anxiety and Stress Symptoms Among Diabetes Mellitus Patients. Open 

Psychiatry Journal, 2011. 5: p. 5-11. 

249. Deischinger, C., et al., Diabetes mellitus is associated with a higher risk for 

major depressive disorder in women than in men. BMJ Open Diabetes Res Care, 

2020. 8(1). 

250. Plener, P.L., et al., Depression, metabolic control, and antidepressant 



 

198 

 

medication in young patients with type 1 diabetes. Pediatr Diabetes, 2015. 

16(1): p. 58-66. 

251. Sharif, S., et al., Frequency of Depression in Patients with Type 2 Diabetes 

Mellitus and its Relationship with Glycemic Control and Diabetic 

Microvascular Complications. Cureus, 2019. 11(7): p. e5145. 

252. Scheibe, M., et al., Acceptance factors of mobile apps for diabetes by patients 

aged 50 or older: a qualitative study. Med 2 0, 2015. 4(1): p. e1. 

253. Sun, J.C., et al., Associations of depression with impaired glucose regulation, 

newly diagnosed diabetes and previously diagnosed diabetes in Chinese adults. 

Diabet Med, 2015. 32(7): p. 935-43. 

254. Aghdam, A.R., et al., A novel information sharing framework for people living 

with type-2 diabetes in the context of a group education program. Health 

Information Science and Systems, 2021. 9(1). 

255. Zare, M., et al., The Barriers and Facilitators of Self-Management Among 

Adults with Type 2 Diabetes Mellitus: A Trans Theoretical Model (TTM)-Based 

Mixed Method Study in Iran. Diabetes Metab Syndr Obes, 2020. 13: p. 2687-

2699. 

256. Coates, V.E. and J.R. Boore, Self-management of chronic illness: implications 

for nursing. Int J Nurs Stud, 1995. 32(6): p. 628-40. 

257. Shi, C., et al., Barriers to Self-Management of Type 2 Diabetes During COVID-

19 Medical Isolation: A Qualitative Study. Diabetes Metab Syndr Obes, 2020. 

13: p. 3713-3725. 

258. Akbar, H., D. Anderson, and D. Gallegos, Predicting intentions and behaviours 

in populations with or at-risk of diabetes: A systematic review. Preventive 

Medicine Reports, 2015. 2: p. 270-282. 



 

199 

 

259. Rosenstock, I.M., The health belief model: Explaining health behavior through 

expectancies, in Health behavior and health education: Theory, research, and 

practice. 1990, Jossey-Bass/Wiley: Hoboken, NJ, US. p. 39-62. 

260. Ajzen, I., Attitudes, personality, and behavior. Attitudes, personality, and 

behavior. 1988, Homewood, IL, US: Dorsey Press. xiv, 175-xiv, 175. 

261. Bandura, A., Social foundations of thought and action: A social cognitive 

theory. Social foundations of thought and action: A social cognitive theory. 

1986, Englewood Cliffs, NJ, US: Prentice-Hall, Inc. xiii, 617-xiii, 617. 

262. Prochaska, J.O., et al., Stages of change and decisional balance for 12 problem 

behaviors. Health Psychol, 1994. 13(1): p. 39-46. 

263. Rothman, A.J., Toward a theory-based analysis of behavioral maintenance. 

Health Psychol, 2000. 19(1s): p. 64-9. 

264. Janz, N.K. and M.H. Becker, The Health Belief Model: A Decade Later. Health 

Education Quarterly, 1984. 11(1): p. 1-47. 

265. Fan, L. and S. Sidani, Preferences of Persons with Type 2 Diabetes for Diabetes 

Self-Management Education Interventions: An Exploration. Health, 2017. 

09(11): p. 1567-1588. 

266. Damayanti, A., D. Tamtomo, and Jour, Theory of Planned Behavior 

Implementation on the Factors Affecting Self-Care Management in Type 2 

Diabetes Mellitus Patients. 2018. 

267. Bains, S.S. and L.E. Egede, Associations between health literacy, diabetes 

knowledge, self-care behaviors, and glycemic control in a low income 

population with type 2 diabetes. Diabetes technology & therapeutics, 2011. 

13(3): p. 335-341. 

268. Heisler, M., et al., The relative importance of physician communication, 



 

200 

 

participatory decision making, and patient understanding in diabetes self-

management. J Gen Intern Med, 2002. 17(4): p. 243-52. 

269. van der Heide, I., et al., Associations among health literacy, diabetes 

knowledge, and self-management behavior in adults with diabetes: results of a 

dutch cross-sectional study. J Health Commun, 2014. 19 Suppl 2: p. 115-31. 

270. Kassahun, T., et al., Diabetes related knowledge, self-care behaviours and 

adherence to medications among diabetic patients in Southwest Ethiopia: a 

cross-sectional survey. BMC endocrine disorders, 2016. 16(1): p. 28-28. 

271. Reyes, J., et al., Factors Influencing Diabetes Self-Management Among 

Medically Underserved Patients With Type II Diabetes. Global qualitative 

nursing research, 2017. 4: p. 2333393617713097-2333393617713097. 

272. Ravi, S., S. Kumar, and V. Gopichandran, Do supportive family behaviors 

promote diabetes self-management in resource limited urban settings? A cross 

sectional study. BMC Public Health, 2018. 18(1): p. 826. 

273. Alrahbi, H.H. and S.A. Alghenaimi, Factors influencing diabetes self-

management among Omani patients with type-2 diabetes: Patients’ 

perspectives. Journal of Nursing Education and Practice, 2017. 7(12): p. 64. 

274. Joo, J.Y. and H. Lee, Barriers to and facilitators of diabetes self-management 

with elderly Korean-American immigrants. Int Nurs Rev, 2016. 63(2): p. 277-

84. 

275. Nunez, M.A., H. Yarandi, and M. Nunez-Smith, Self-management among 

patients living with diabetes in the United States Virgin Islands. J Health Care 

Poor Underserved, 2011. 22(1): p. 271-83. 

276. Albright, T.L., M. Parchman, and S.K. Burge, Predictors of self-care behavior 

in adults with type 2 diabetes: an RRNeST study. Fam Med, 2001. 33(5): p. 354-



 

201 

 

60. 

277. Anderson, R.J., et al., The prevalence of comorbid depression in adults with 

diabetes: a meta-analysis. Diabetes Care, 2001. 24(6): p. 1069-78. 

278. Egede, L.E., D. Zheng, and K. Simpson, Comorbid depression is associated 

with increased health care use and expenditures in individuals with diabetes. 

Diabetes Care, 2002. 25(3): p. 464-70. 

279. Grigsby, A.B., et al., Prevalence of anxiety in adults with diabetes: a systematic 

review. J Psychosom Res, 2002. 53(6): p. 1053-60. 

280. Principles and practice of stress management, 3rd ed, in Principles and 

practice of stress management, 3rd ed., P.M. Lehrer, R.L. Woolfolk, and W.E. 

Sime, Editors. 2007, The Guilford Press: New York, NY, US. p. xvii, 734-xvii, 

734. 

281. Young-Hyman, D., et al., Response to Comments on Young-Hyman et al. 

Psychosocial Care for People With Diabetes: A Position Statement of the 

American Diabetes Association. Diabetes Care 2016;39:2126-2140. Diabetes 

Care, 2017. 40(9): p. e131-e132. 

282. Cho, N.H., et al., IDF Diabetes Atlas: Global estimates of diabetes prevalence 

for 2017 and projections for 2045. Diabetes Res Clin Pract, 2018. 138: p. 271-

281. 

283. Sherifali, D., H. Jones, and Y. Mullan, Diabetes Self-Management: What Are 

We Really Talking About? Canadian Journal of Diabetes, 2013. 37(1): p. 2-3. 

284. Chrvala, C.A., D. Sherr, and R.D. Lipman, Diabetes self-management 

education for adults with type 2 diabetes mellitus: A systematic review of the 

effect on glycemic control. Patient Educ Couns, 2016. 99(6): p. 926-43. 

285. Kahn, P. and K. O’Rourke, Understanding Enquiry-Based Learning. In T. 



 

202 

 

Barrett, I. Mac Labhrainn, & H. Fallon (Eds.). Handbook of Enquiry & 

Problem Based Learning. 2005, Galway: CELT. 

286. Dalkey, N. and O. Helmer, An Experimental Application of the DELPHI 

Method to the Use of Experts. Management Science, 1963. 9(3): p. 458-467. 

287. Tang, T.S., et al., Self-management support in "real-world" settings: An 

empowerment-based intervention. Patient Education and Counseling, 2010. 

79(2): p. 178-184. 

288. Tschannen, D., et al., Improving nurses' perceptions of competency in diabetes 

self-management education through the use of simulation and problem-based 

learning. J Contin Educ Nurs, 2013. 44(6): p. 257-63. 

289. Othman, M., et al., Self Management in type 2 diabetes: ranking of effective self 

managment programs. A systematic review and Meta-analysis. 2020: p. 

Manuscript under process. 

290. M M. Othmana, et al., Perspectives of persons with type 2 diabetes towards 

diabetes self-management: A qualitative study-PrePrint. 2022, Qatar 

University. 

291. Othman, M.M., et al., Factors associated with the intention to self-manage in 

type 2 diabetes 2022, Qatar University. 

292. Trief, P.M., et al., Adherence to diabetes self care for white, African-American 

and Hispanic American telemedicine participants: 5 year results from the 

IDEATel project. Ethn Health, 2013. 18(1): p. 83-96. 

293. Ruggiero, L., et al., Medical Assistant Coaching to Support Diabetes Self-Care 

Among Low-Income Racial/Ethnic Minority Populations: Randomized 

Controlled Trial. Western Journal of Nursing Research, 2014. 36(9): p. 1052-

1073. 



 

203 

 

294. Graziano, J.A. and C.R. Gross, A randomized controlled trial of an automated 

telephone intervention to improve glycemic control in type 2 diabetes. Advances 

in Nursing Science, 2009. 32(3): p. E42-E57. 

295. Osborn, C.Y., et al., A Brief Culturally Tailored Intervention for Puerto Ricans 

With Type 2 Diabetes. Health Education and Behavior, 2010. 37(6): p. 849-862. 

296. Anderson, R.M. and M.M. Funnell, Patient empowerment: Reflections on the 

challenge of fostering the adoption of a new paradigm. Patient Education and 

Counseling, 2005. 57(2): p. 153-157. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

204 

 

APPENDICES 

Appendix A 

Focus Group Question Set 

Intention 

· What motivates you to manage your diabetes? 

· What prevents you from managing your diabetes? 

Perceived Consequences  

· If you stop actively making decisions about your diabetes, what are the 

likely outcomes?  

Social Factors 

· What life factors will help you to engage with your DSM? 

· What life factors will prevent you from engaging with your DSM? 

Affect 

· How do you feel when you are thinking about DSM? 

· Can you describe your feelings when you think about having diabetes? 

Additional questions emerged from participants’ responses to the main 

questions.  Different additional questions emerged in the different groups.   
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Appendix B 

Dear participant, 

This survey was developed to learn about the intention of people with diabetes to self-

management. Your participation  is voluntary, and you can withdraw at any time from  

the study. All information will be used for research purposes only and will be kept 

anonymous and strictly confidential.  

 

Completing the questionnaire takes around 10 minutes. If you have questions or 

concerns, please contact  to the research team at: 

Ms. Manal Othman (LPI of the study), Mobile No: 55593317, Email address: 
mothman@hamad.qa  

 

Thank you for participating in this survey. 

 

IMPORTANT 

Please feel completely secure when you answer this questionnaire because it is 

completely nameless and there is no way you can be identified as the person who filled 

it since there is no personal info or even handwriting – you just have to tick or circle 

your answer. The only person who will see this form is Ms. Manal and this form will 

be destroyed after computer coding and analysis. 

 

Demographics 

SR number ________  

 

Age   0 <25     1 25-34    2  35-44    3  45-54      4 >55 

Sex    1 M       2  F     

Nationality  1 Qatari    2 non-Qatari Asian  3 non-Qatari Arab  4 non-Qatari other 

Social Status   1 Single   2 Married    3 Divorce   4 Widow  

Educational Level  0Primary (or less) 1Elementary/Secondary  2Bachelor 3 

Master/MD/PhD or equivalent. 

Living Status    1 with Family     2 Alone    3 Shared Accommodation 

Work Status     1 Government   2 Private  3 None/retired  4 others please specify 

……………………… 

Years of being diagnosed with diabetes   0 <5    1 5-9     2 >10 

mailto:mothman@hamad.qa
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Please circle one option in each question below: 

Section I (Intentions) 
Highly 

unlikely 
Unlikely 

Neither 
likely 
nor 

unlikely 

Likely 
Highly 
likely 

1.1. How likely is it that you will 
self-manage your diabetes 
by reducing food intake 
when it is necessary (e.g. 
when you have high blood 
sugar or symptoms). 

1 2 3 4 5 

1.2. How likely is it that you will 
self-manage your diabetes 
by exercising when it is 
necessary (e.g. high blood 
sugar or symptoms).  

1 2 3 4 5 

1.3. How likely is it that you will 
always monitor your blood 
glucose as per instructions 
of your health care provider.   

1 2 3 4 5 

1.4. How likely is it that you will 
continue to self-manage 
your diabetes if you do not 
have any complications. 

1 2 3 4 5 

1.5. How likely is it that you will 
continue to cope with your 
self management if you 
have to do it yourself alone. 

1 2 3 4 5 

1.6. How likely is it that you will 
maintain the discipline 
required  to self-manage 
your diabetes 

1 2 3 4 5 

1.7. How likely is it that you will 
self manage your diabetes 
even when you are away 
from home (i.e. carry your 
medications and keep doing 
your diabetes 
management). 

1 2 3 4 5 

1.8. How likely is it that you will 
remain in control of your 
diabetes and will be able to 
self-manage it for your 
whole life. 

1 2 3 4 5 
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1.9. How likely is it that you will 
be committed to self-
manage your diabetes 
inspite of  the changes 
required to your  lifestyle  

1 2 3 4 5 

1.10. How likely is it that you 
will develop a strict daily 
routine/plan to self-manage 
your diabetes 

1 2 3 4 5 

1.11. How likely is it that you 
will self manage your 
diabetes even when you 
have life stresses, and your 
diabetes is not under 
control  

1 2 3 4 5 

1.12. How likely is it that  you 
will self-manage your 
diabetes if it is 
inconvenient, and requires 
effort.  

1 2 3 4 5 

 

2. Section II (Actions and social 
factors) 

Strongly 
disagree 

Disagree Neutral Agree 
Strongly 

Agree 

2.1. The work pressure/stress 
prevents me from self 
managing my diabetes 

5 4 3 2 1 

2.2. The hot weather in Qatar 
does not motivate me to 
exercise on a regular basis  

5 4 3 2 1 

2.3. The family gatherings that 
include different sweet 
food and drinks prevent my 
diabetes self-management 

5 4 3 2 1 

2.4. Thinking of my family and 
beloved ones encourages 
me to self-manage my 
diabetes 

1 2 3 4 5 

2.5. Family support helps me to 
self-manage my diabetes 

1 2 3 4 5 

2.6. Peer support or group 
therapy helps me to self-
manage my diabetes. 

1 2 3 4 5 
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2.7. There is often limited 
access to healthy food or 
home cooked food due to 
busy work or lack of 
affordability. 

5 4 3 2 1 

2.8. Cooking a healthy food 
after the long working day 
is a self-management 
challenge for people with 
diabetes 

5 4 3 2 1 

2.9. It is not easy for me to 
communicate with the 
health care system, or 
health care provider in 
order to understand 
diabetes self-management. 

5 4 3 2 1 

2.10. I cannot self-manage 
properly because I do not 
like to check my blood 
sugar levels in front of 
others and at my work 

5 4 3 2 1 

2.11. I find it difficult to self-
manage my diabetes 
because it limits my 
activities and I cannot enjoy 
the food 

5 4 3 2 1 

2.12. lack of glucose 
monitoring tools prevents 
me from self-managing my 
diabetes. 

5 4 3 2 1 

2.13. Costs of self-management 
(e.g. Blood sugar strips) are 
quite high and I cannot 
always afford to self 
manage my diabetes. 

5 4 3 2 1 

2.14. My regular follow-up by 
the medical team 
encourages me to self-
manage my diabetes 

1 2 3 4 5 

2.15. long length of time 
between appointments 
affects my ability to self-
manage my diabetes 

5 4 3 2 1 
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3. Section III (Impacts and 
consequences) 

Strongly 
disagree 

Disagree Neutral Agree 
Strongly 

Agree 

3.1. Self management through 
following a healthy diet 
helps me control  my 
diabetes 

1 2 3 4 5 

3.2. Self management through 
following regular physical 
activity helps me control  
my diabetes. 

1 2 3 4 5 

3.3. Self management through 
self monitoring of my blood 
sugar helps me control  my 
diabetes. 

1 2 3 4 5 

3.4. Self management through 
better knowledge about my 
medications and making 
required changes helps me 
control my diabetes. 

1 2 3 4 5 

3.5. When I  stop self-managing 
my diabetes, I find it 
difficult to maintain good 
diabetes control by just 
taking the doctors 
prescription. 

1 2 3 4 5 

3.6. Fear of needing to take 
more treatment or start 
insulin injections in the 
future motivates me to self 
manage my diabetes. 

1 2 3 4 5 

3.7. Fear of developing defects 
in my organs motivates me 
to self manage my diabetes 

1 2 3 4 5 

3.8. Seeing the impact of 
diabetes on my family and 
grandparents motivates me 
to self manage my diabetes 

1 2 3 4 5 

3.9. My fear of the progress of 
my diabetes motivates me 
to self manage it. 

1 2 3 4 5 
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4. Section IV (Affect) 

The thought of me NOT self-managing my diabetes makes me feel: 

4.1 
Extremely 

guilty 
5 

Very guilty 
 

4 

Neutral 
 

3 

Somewhat 
guilty 

2 

Not at all guilty 
1 

4.2 
Extremely 
worried 

5 

Very  
worried 

4 

Neutral 
 

3 

Somewhat 
worried 

2 

Not at all worried 
1 

4.3 
Extremely 
insecure 

5 

Very  
insecure  

4 

Neutral 
 

3 

Somewhat 
insecure 

2 

Not at all insecure 
1 

When I think of self-managing my diabetes, I feel 

4.4 
Extremely 
depressed 

1 

Very  
depressed  

2 

Neutral 
 

3 

Somewhat 
depressed 

4 

Not at all depressed 
5 

4.5 
Extremely 

sad  
1 

Very  
Sad 
 2 

Neutral 
 

3 

Somewhat 
sad 
4 

Not at all sad 
5 

4.6 
Extremely 

fearful  
1 

Very  
fearful 

 2 

Neutral 
 

3 

Somewhat 
fearful 

4 

Not at all fearful 
5 
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