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Abstract 

Yvonne Smith  
Systematic Review and Meta-Analysis of Social Cognitive Theory-based Interventions 
on Glycemic Control in Adults with Type 2 Diabetes Mellitus 
(Dr. Lufei Young) 
 
Background: Type 2 Diabetes Mellitus (T2DM) has severe consequences for those who 

fail to engage in self-management activities. Insulin resistance characterizes T2DM, and 

often, treatment regimens are complex, requiring sustained concentration and an ability 

to act. Controlled glucose enhances quality and length of life, yet over 47% of T2DM 

experience sub-optimal glycemic control. Self-management interventions are primarily 

behavioral and have subjective outcomes, e.g., self-efficacy. And, commonly objective 

biomarkers are measured as evidence of glycemic control (i.e., glycosylated 

hemoglobin, HgBA1c). Identifying the mechanism of action that creates long-term 

glycemic control using behavioral interventions with objective measures complicates the 

problem for researchers, clinicians, and those living with the disease. A theory is a 

systematic way to identify and demonstrate connections between concepts and 

outcomes. The lack of a theoretical foundation creates confounding variables through 

the absence of trial guidance, implementation, and intervention fidelity. Theory-based 

behavioral interventions have been shown to improve glycemic control effectively. 

However, no specific theory has been identified as effective. Objective: This dissertation 

aims to determine the effectiveness of social cognitive theory-based interventions for 

adults with T2DM to enhance glycemic control. The two-and-a-half-year literature review, 

Chapter Two, manuscript one, identified social cognitive theory-based (SCT) as the 

theory most used to enhance glycemic control in adults with T2DM. And SCT trials were 

seen to have a greater impact on glycemic control and exhibit higher quality compared to 

other theories by addressing all three domains needed for behavioral change (e.g., 

cognitive, affective, psychomotor). Method: Chapter Three, manuscript two, outlines the 



 

methodology for determining SCT effectiveness by conducting a systematic review and 

meta-analysis. The goals of this dissertation were met with multiple stages of research 

incorporating the results of the comprehensive and extensive literature reviews. The 

systematic review and meta-analysis, Chapter Four; manuscript three, were compliant 

with scientific standards of quality set by the National Institute of Health, the International 

Prospective Register of Systematic Reviews, Cochrane Handbook for Systematic 

Reviews of Interventions, and Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses. Results: The results are presented in Chapter Four and show SCT-

based interventions are effective to improve HgBA1c compared to usual care (d=0.31, 

95% CI=0.19, 0.43, p< 0.000). In a moderator analysis (e.g., self-efficacy, problem-

solving, social support, knowledge) and a subgroup analysis of moderators based on 

timeframe (e.g., short-term being < 89 days, long-term > 90 days) results show there 

was no significant effect on SCT interventions. Results indicate each component is not 

more effective than another; all SCT may be needed to enhance glycemic control in 

adults with T2DM. Conclusions: The rigorous scrutiny of the literature over four and a 

half years show SCT-based interventions are most frequently used and effective to 

improve glycemic control in adults living with T2DM. Moderators of SCT were not 

statistically significant but are clinically relevant. The results of this dissertation align with 

the tenants of SCT that behavior change occurs through cognitive pathways. All SCT 

components are needed to enhance glycemic control as each one carries a different 

weight. Each component is clinically important to help adults living with T2DM over the 

psychological barriers that accompany the disease. Therefore, a staged and reinforced 

approach is recommended to implement knowledge and social support of participants in 

the early stages of an intervention or clinical practice. As patients gain knowledge and 

realize how much knowledge is missing, self-efficacy may need to be reinforced. Self-

efficacy may be enhanced by patients setting and meeting short-term goals during 



 

knowledge enhancement. Ongoing education and support may help patients build long-

term problem-solving skills.  

PROSPERO ID: CRD42020147105 

Keywords: Type 2 Diabetes Mellitus, T2DM, Diabetes, glycemic control, 

glycosylated hemoglobin, HgBA1C, self-efficacy, self-management, social cognitive 

theory 
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Chapter 1: Introduction 

Chapter One begins with the background and significance presenting a need for 

a systematic review and meta-analysis on social cognitive theory (SCT) based 

behavioral interventions to enhance glycemic control in adults with Type 2 Diabetes 

Mellitus (T2DM). Next, the conceptual framework is presented as the foundation for 

diabetes self-management that creates long-term health behavior change to reach 

glycemic control. Chapter Two presents a scoping literature review of the most used 

theories for designing behavioral interventions in adults with T2DM. Chapter Three is a 

research protocol for a systematic review and a meta-analysis on the most frequently 

identified theory, SCT, determined by the scoping literature review. Chapters Four and 

Five describe the results and present a discussion of the systematic review and meta-

analysis proposed in Chapter Three. Chapters Two, Three, and Four comprise the three 

manuscripts for this dissertation. Chapters Two and Three were submitted for 

publication. Chapter Two was accepted with revisions, and Chapter Three was 

published. Chapter Four is publication-ready and will be submitted to Applied Nursing 

Research by May 2021.    

Background 

Diabetes Mellitus is a severe chronic multi-system disease affecting over 34 

million Americans with estimated annual costs of 342 billion dollars (Center for Disease 

Control and Prevention [CDC], 2019a). Accounting for the majority of cases >90%, 

T2DM is characterized by insulin resistance and lifestyle-associated risk factors (CDC, 

2019b). Research shows a 1% decrease in glycosylated hemoglobin (HgBA1C) reduces 

mortality by 21% in people with T2DM (Bolen et al., 2014). However, the inadequacy of 

self-management and poor glycemic control are evident. An estimated 47% of those 

living with diabetes mellitus experience uncontrolled serum glucose (Stark Casagrande 

et al., 2013; Stetson et al., 2017). Poor self-management behaviors contribute to 
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uncontrolled hyperglycemia and lead to severe short and long-term complications, such 

as hyperosmolar hyperglycemic syndrome, myocardial infarction, stroke, limb 

amputation, and renal failure (CDC, 2019a). The reduction of complications is 

achievable with glycemic control by consistent diabetes self-management. Regular 

diabetic self-management can lengthen and enhance the quality of one’s life (CDC, 

2019b). Suboptimal glycemic control due to inconsistent long-term self-management 

behaviors can be attributed to an individual’s perception of disease complexity and self-

management abilities (Boger et al., 2015; Khairnar et al., 2019; Sabourin & Pursley, 

2013; Shah et al., 2015: Sibounheuang et al., 2020; Whitehead et al., 2016). Effectual 

comprehensive self-management behaviors include monitoring serum glucose, healthy 

eating, regular physical activity, stress management, problem-solving, medication 

adherence, and goal setting (Erdem & Korda, 2014; Hunt et al., 2012). The relationship 

between self-management behaviors, glycemic control, reduced complications, and 

improved quality of life has been well examined. 

Statement of the Problem 

Physiological and cognitive factors play a role in comprehensive diabetes 

management. Diabetes self-management is complex and demands problem-solving 

skills, a high level of vigilance, and knowledge of how to respond to glucometer 

readings. The challenges of complex medical regimens burden individuals mentally, 

physically, and financially (American Diabetes Association [ADA] 2021b). An individual’s 

perception of being diagnosed with T2DM will impact how they engage in self-

management (Sibounheuang et al., 2020). Further, often T2DM is stigmatized within 

some social circles, which will negatively impact one’s self-management (Sibounheuang 

et al., 2020). The burden of diabetes has been termed diabetes-related distress.  

Diabetes-related distress describes the overwhelming negative emotions associated with 

the disease (Gebel, 2013). The Diabetes Attitudes Wishes and Needs (DAWN2) trial 
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examined diabetes-related distress in 7,228 people with T2DM (Nicolucci et al., 2013). 

Diabetes negatively impacted physical and psychological well-being in more than half of 

the respondents (Nicolucci et al., 2013). The adverse effects on an individual’s 

psychological and physical well-being combined with the burden of ongoing daily self-

management worsen regimen adherence and glycemic control. Interventions need to 

have personal relevance to an individual to work, especially for long-term glycemic 

control. Additionally, social support and problem-solving are crucial to improve self-

management behaviors (Gb & Premkumar 2016). 

  Another challenge in engaging in consistent, comprehensive self-management 

behaviors is the perception of control and ability to manage the disease or self-efficacy. 

A negative perception of control, low self-efficacy will lead to poor decisions and impede 

a willingness to engage in self-management activities (Nicolucci et al., 2013; Sabourin & 

Pursley, 2013). Behavioral interventions facilitate the promotion of effective self-

management necessary to overcome the challenges of complex daily diabetes regimens 

by addressing all three learning domains (e.g., cognitive, affective, and psychomotor; 

Bagnasco et al., 2013; Baker et al., 2011; Hagger & Weed, 2019). One issue is that 

behavioral interventions are subjective (i.e., self-efficacy, problem-solving, social 

support, and knowledge). Yet, many behavioral interventions on glycemic control assess 

intervention effectiveness by objective biophysical measures of glycemic control (i.e., 

HgBA1c; Cadman et al., 2008). In the current literature, there is considerable variation 

reported on the effectiveness of behavioral interventions. Behavioral interventions often 

incorporate educational components yet fail to focus on psychological barriers (Cadman 

et al., 2008). Another variation noted in the literature is the reported effectiveness of 

behavioral interventions that target subjective components (i.e., self-efficacy) based on 

HgBA1c at intervention follow up (Selçuk-Tosun, & Zincir, 2019). The difference between 
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subjective behavioral intervention targets, objective biophysical outcomes, and the 

timeframes reported in the current evidence produces a complex gap in knowledge.   

The use of theory is recommended to underpin the mechanisms of effective self-

management behavioral interventions in adults with T2DM (Baker et al., 2011; Tougas et 

al., 2015). Several advantages exist for using theory in research: (a) identification of 

principles that need to be addressed, (b) trial guidance by providing concepts and their 

association; this relationship should be the mechanism of action targeted by the 

intervention, (c) enhanced intervention fidelity, and (d) standardize intervention protocols 

among studies with similar approaches (Hagger & Weed, 2019; Hood et al., 2015). 

Intervention fidelity is the extent an intervention was delivered as intended, thereby 

enhancing the capacity to replicate a study and reproduce results (Avery et al., 2015; 

Graham et al., 2016).   

Interventions grounded in theory have effectively reduced serum glucose levels 

by altering an individual’s perception of control (Allen et al., 2008; Baker et al., 2011). 

More so than routine care, theories that increase an individual’s ability and belief to exert 

control, change, or maintain health are more likely to produce larger, longer, and 

sustaining effects on HgBA1c (Doshmangir et al., 2018; Zhao et al., 2017). It is also 

known that individualized theory-based intervention is more effective than a generalized 

curriculum or routine care alone (Baker et al., 2011; Cheng et al., 2017; Chew et al., 

2014; Fisher et al., 2014). At the beginning of this dissertation, what remained unknown 

is which theory is most effective to link biophysical measures with subjective behavioral 

interventions, what drives a successful intervention, and which behavioral strategies?  

Purpose of the Study     

The purpose of this dissertation is to identify and determine the effective theory-

based behavioral interventions for adults with T2DM to enhance glycemic control. 

Theory-based behavioral interventions can target mechanisms that create long-term 
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behavior change, increase self-efficacy, decrease physical and psychological burdens, 

and improve quality of life. The dissertation's purpose requires several phases of 

research. Each phase of research reflects the research objectives. The results of each 

Research Objective are conveyed in three manuscripts to meet the requirements for the 

alternative format dissertation.   

Research Objective 1  

 The first research objective is to identify the most common theory underlying 

behavioral interventions to improve self-management and glycemic control in adults 

living with T2DM.     

Research Question: What is the most commonly used theory to guide intervention 

development to improve glycemic control in adults with T2DM? The goals of the scoping 

review are:  

1. To identify experimentally designed research based on any theory, model, or 

framework for adults with T2DM. 

2. To identify the most common theory, model, or framework used.  

3. To examine concepts and behavioral interventions or characteristics of the 

identified theories.    

4. To assess the outcomes, quality, and risk of bias in the reported research.     

The first manuscript entitled, Scoping Literature Review of Theory-based 

Behavioral Interventions for Adults with Type 2 Diabetes Mellitus, addresses Research 

Objective 1, the foundation for Research Objective 2.    

Research Objective 2  

 The second research objective is to examine the effects of SCT based behavioral 

interventions on glycemic control in adults with type 2 diabetes.    

Research Questions:  
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1. Do SCT-based behavioral interventions have a more significant effect on 

glycemic control than routine care alone?  

2. Is there a significant positive relationship between SCT components and 

glycemic control? 

Research Hypotheses:  

1. Interventions based on SCT are more effective to improve glycemic control (i.e., 

HgBA1c) compared to usual care.  

2. Components of SCT are necessary for sustaining glycemic control.   

The goals of this review are:   

1. To examine the pooled effect of SCT-based intervention on glycemic control (i.e., 

HgBA1c, fasting serum glucose [FSG]) in adults living with T2DM.  

a) Compare SCT-based intervention between intervention and usual care 

group.  

2. To determine whether each SCT component moderated the effect of SCT-based 

intervention on glycemic control.   

a) Compare between self-efficacy focused, and non-self-efficacy focused SCT 

interventions. 

b) Compare between problem-solving focused and nonproblem-solving focused 

SCT interventions. 

c) Compare between social support focused, and nonsocial support focused 

SCT interventions. 

d) Compare between knowledge focused, and nonknowledge focused SCT 

interventions. 

3. To determine if each SCT component moderating the effect of SCT-based 

intervention on short- and long-term glycemic control (i.e., HgBA1c in short and 

long term), respectively.  
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a) Compare between self-efficacy focused, and non- self-efficacy focused 

SCT interventions in short-term glycemic control.  

b) Compare between self-efficacy focused, and non-self-efficacy focused 

SCT interventions in long-term glycemic control.  

c) Compare between problem-solving focused and nonproblem-solving 

focused SCT interventions in short-term glycemic control. 

d) Compare between problem-solving focused and nonproblem-solving 

focused SCT interventions long term glycemic control. 

e) Compare between social support focused, and nonsocial support focused 

SCT interventions in long-term glycemic control. 

f) Compare between knowledge focused, and nonknowledge focused SCT 

interventions in short-term glycemic control. 

g) Compare between knowledge focused, and nonknowledge focused SCT 

interventions in long-term glycemic control. 

Two manuscripts will address Research Objective Two. The published manuscript 

entitled The Effectiveness of Social Cognitive Theory-based Interventions on Glycemic 

Control in Adults Type 2 Diabetes Mellitus: A Systematic Review and Meta-Analysis 

Protocol outlines the process of the second manuscript. The manuscript entitled 

Systematic Review and Meta-Analysis of Social Cognitive Theory-based Interventions 

on Glycemic Control in Adults Type 2 Diabetes Mellitus reports the results of the review.   

Conceptual Framework  

There is well-established evidence about the significant relationship between 

self-management and glycemic control in adults with T2DM (CDC, 2019a). Sub-optimal 

self-management contributes to poor glycemic control, leading to negative short and 

long-term consequences (CDC, 2019a; Stark Casagrande et al., 2017). Diabetes self-

management behaviors are multifactorial and multidimensional (Ahola & Groop, 2013; 
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Ansari et al., 2017; Tang et al., 2008; Walker et al., 2014; Zeng et al., 2014). A 

conceptual framework was developed based on a comprehensive review of the current 

literature describing the influencing elements of self-management and glycemic control 

(see Figure 1). In this framework, the outcome, glycemic control, is defined as a 

HgBA1C of less than 7%, a FSG between 70-130 mg/dL, and serum glucose of 180 

mg/dL two hours past a meal (ADA, 2021c, 2121d). Self-management behavior is 

defined as a variety of complex daily activities required to reach glycemic targets (Ahola 

& Groop, 2013; Boger et al., 2015; Fisher et al., 2014; Sabourin & Pursley, 2013; 

Whitehead et al., 2016). Activities include, self-monitoring serum glucose, healthy eating, 

regular physical activity, stress management, problem-solving, medication adherence, 

and setting goals (Erdem & Korda, 2014; Hunt et al., 2012).  

Factors influencing self-management behaviors include personal factors (e.g., 

socio-demographics, physiological, behavioral), interpersonal factors (e.g., social 

support), and environmental factors (e.g., cultural; Ahola & Groop, 2013; Ansari et al., 

2017; Tang et al., 2008; Walker et al., 2014; Zeng et al., 2014; see Figure 1).   
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Figure 1 

Conceptual Framework for Glycemic Control  

 

Personal Factors 

Identified socio-demographic characteristics include age, educational level, 

income, and gender (Ansari et al., 2017; Walker et al., 2014; Zeng et al., 2014). In an 

analysis of socio-demographic characteristics, several relationships are apparent. For 

example, reported employment coefficients are r = .13, p = < .01, which points to the 

positive and significant effect employment has on diabetes self-management. Education 

and income level were shown to impact self-management behaviors negatively, r = -.01, 

p = < .05 and r = -.07, p = < .05 and thus contributes to poor glycemic control (Walker et 

al., 2014; Zeng et al., 2014). Zeng et al. (2014) reported existing, although weak, 

relationships between gender or age and self-management. One explanation for the 

positive or negative influence on health behaviors on self-management is an imbalance 

of workload and available resources along with a reduced sense of control.    
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Behavioral and physiological characteristics are self-efficacy, diabetes distress, 

stress, problem-solving, adherence to diet, physical activity, and serum glucose 

monitoring requirements (Ansari et al., 2017; Glasgow et al., 2007; Nezu et al., 2012; 

Walker et al., 2014). Diabetes distress and stress refer to the negative physical, and 

emotional impact T2DM has on an individual’s well-being (Nicolucci et al., 2013). 

Diabetes distress was measured with a 17-item Diabetes Distress Scale, with a reported 

Cronbach’s alpha of .87 (Polonsky et al., 2005; Walker et al., 2014). A four-item 

Perceived Stress Scale with a reported Cronbach’s alpha of .69 measured stress. Lower 

diabetes distress and stress increase self-management and contribute to improved 

glycemic control.  

Self-efficacy is a perception of personal control or the ability to accomplishing 

self-management activities (Bandura, 1977a). Self-efficacy was measured with the 

Perceived Diabetes Self-Management Scale or the Self-Efficacy Scale for Diabetes. The 

Perceived Diabetes Self-Management Scale has internal reliability of .83. Further, the 

Self-Efficacy Scale for Diabetes eight-item scale has internal consistency reliability 

reported as .828 (Steed et al., 2014; Walker et al., 2014).       

Problem-solving is defined as the ability to develop solutions through cognitive 

and behavioral activities. Identifying and overcoming the complexities of daily diabetes 

self-management requires problem-solving skills to deal with unfolding issues (Ahola & 

Groop, 2013; Glasgow et al., 2007; Nezu et al., 2012). Problem-solving was evaluated 

by the Health Problem Solving Scale (HPSS), a 50-item scale that evaluates positive-

effective and negative-ineffective characteristics of health. In a univariate analysis, 

problem-solving significantly impacted glycemic control three months post-intervention 

(Hill-Briggs et al., 2011).       
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Interpersonal Factors 

Social support describes the informational, instrumental, affirmational, and 

emotional support provided by family or friends. Informational support is the provision of 

education or advice, whereas instrumental support can be financial support or physical 

assistance with self-management actions. Emotional support provides acceptance and 

approval, where affirmational support provides validation of self-management efforts 

(Ahola & Groop, 2013; Ansari et al., 2017; Tang et al., 2008). In regression analyses, 

social support influenced self-management behaviors and, ultimately, glycemic control. 

Positive support is a predictor for increased serum glucose monitoring adherence r = 

.258, p = < .031, healthy eating behaviors, r = .280, p = .02, and engaging in physical 

activity r = .296, p = .014. While negative support was shown to be a predictor of 

decreased adherence to medication regimens, r = -.348, p = <.001.  

Environmental Factors  

Culture is a framework of values and beliefs necessary to express feelings, 

describe a viewpoint, and draw conclusions within a group (Colson & Geertz, 1973). 

Transmission of acceptable health behavior messages occurs within social networks and 

communities. These cultural characteristics affect disease management, religious 

beliefs, and perceived norms of a community. Norms are a culturally bound 

phenomenon influenced by political structures, social distinctions with a circle of 

influence, and socioeconomic levels (Angel & Thoits, 1987). Sibounheuang et al., (2020) 

reported on those who felt socially stigmatized for being diagnosed with T2DM felt 

ashamed of themselves, which led to decreased self-management effort. Some specific 

examples of cultural characteristics are food preferences and dietary practices (Ansari et 

al., 2017). Both Ansari et al. (2017) and Zeng et al. (2014) observed culture as a 

mediator to self-management in improved glycemic control with culturally tailored 

interventions to a targeted group.   



 

26 

The framework displayed (see Figure 1) guided the identification of the most 

commonly used theory that underpins the development of intervention strategies to 

improve self-management and glycemic control in adults with T2DM, the scoping 

review's primary objective in Chapter Two.   

Concepts 

Behavioral Intervention 

 Behavioral interventions are clinical or psychological support to produce 

behavioral or lifestyle change through cognitive change (Gb & Premkumar, 2016).   

Behavioral and Physiological Characteristics 

Characteristics include self-efficacy, diabetes distress, stress, problem-solving, 

adherence to diet, physical activity, and serum glucose monitoring requirements (Ansari 

et al., 2017; Glasgow et al., 2007; Nezu et al., 2012; Walker et al., 2014).  

Cultural Characteristics  

Characteristics include beliefs about disease management, religious beliefs, 

perceived norms of a community, and dietary preferences (Ansari et al., 2017; Zeng et 

al., 2014).    

Glycemic Control  

Glycemic control is glycosylated hemoglobin, HgBA1C, less than seven percent, 

a FSG between 70-130 mg/dL, and serum glucose of 180 mg/dL two hours past a meal 

(ADA, 2021c, 2021d).   

Self-Management 

Self-management behaviors include monitoring serum glucose, healthy eating, 

regular physical activity, stress management, problem-solving, medication adherence, 

and setting goals (CDC, 2019b).   



 

27 

Socio-Demographics 

Characteristics include age, educational level, income, and gender (Ansari et al., 

2017; Walker et al., 2014; Zeng et al., 2014).  

Social Support 

Characteristics include Informational support as the provision of education or 

advice, whereas instrumental support can be financial support or physical assistance 

with self-management actions. Emotional support provides acceptance and approval, 

where affirmational support provides validation of self-management efforts (Ahola & 

Groop, 2013; Ansari et al., 2017; Tang et al., 2008). 

Type 2 Diabetes Mellitus 

T2DM is defined as impaired fasting glucose or impaired glucose tolerance that 

leads to hyperglycemia. Insulin resistance characterizes T2DM and is made worse by 

risk factors that included obesity and a sedentary lifestyle.  

Discussion 

In chapter one, the introduction and statement of the problem are presented. The 

purpose, objectives, and goals serve as the guide to meet the goals of this dissertation. 

Chapter two presents the scoping literature review, pointing to the need for a research 

proposal for a systematic review and meta-analysis on SCT-based behavioral 

interventions. The recommendation for a systematic review and meta-analysis would 

provide a better understanding by examining the extent to which SCT concepts and 

behavioral approaches change health behaviors, which will be addressed in Chapter 

Three. Chapter Four will be a presentation of the results from the systematic review and 

meta-analysis. And finally, the fifth chapter will discuss and compare the results of the 

three studies.   
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Chapter 2: Scoping Literature Review of Theory-based Behavioral Interventions 

for Adults with Type 2 Diabetes Mellitus 

Abstract 

Background: Poor glycemic control is related to nonadherence of self-management 

activities can be attributed to the complexity of the disease and medical regimens. 

Objectives: This scoping literature review strives to know which theory is most 

recognized to improve glycemic control in adults with Type 2 Diabetes Mellitus (T2DM). 

The research objectives are to (1) To identify experimentally designed research based 

on any theory, model, or framework for adults living with T2DM, (2) To identify the most 

common theory used, (3) To identify behavioral intervention strategies or characteristics, 

(4) To assess the outcomes, quality, and risk of bias in the reported research. Method: 

The comprehensive search strategy included PubMed, CIHNAL, Cochrane, Embase, 

PsychINFO, Academic Health, and Web of Science. All randomized control trials naming 

routine care as the control were sought. Primary outcomes were glycemic control 

measures, primarily glycosylated hemoglobin, HgBA1C of 7% or less. Results: A total of 

1609 articles were retrieved; after the abstract and full-text screening, 1506 articles were 

excluded. Included studies, n=102, 6.34%, ranged from 1985 to 2017 and employed 44 

theories, models, or frameworks, with 21,961 participants. Conclusion:  The most 

frequently used theory to design behavioral interventions was Social Cognitive Theory 

(SCT). In more than 50% of the included studies, SCT-based behavioral interventions 

showed significant outcomes for improving glycemic control. Discussion: This review 

cannot definitively say that effectiveness alone is proof that diabetic self-management 

behavior changed. What is needed is an assessment of effect size in a meta-analysis to 

determine the strength of the relationship and the precision of the true effect and better 

represent the intervention's impact. This scoping review led to a PROSPERO registered 

protocol, ID: CRD42020147105. 
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Scoping Literature Review of Theory-based Behavioral Interventions for Adults 

with Type 2 Diabetes Mellitus 

Type 2 Diabetes Mellitus, (T2DM), characterized by insulin resistance and 

lifestyle-associated risk factors, account for 90% of Diabetes Mellitus diagnosis’s (Center 

for Disease Control and Prevention [CDC], 2020). Active participation in self-

management activities is directly linked with glycemic control. Sub-optimal self-

management prevents adverse severe short- and long-term complications associated 

with hyperglycemia and enhances life quality and length (CDC, 2019a). Complications 

associated with hyperglycemia include vascular dysfunction that initiates and worsen 

diseases of the heart, kidneys, eyes, and extremities (CDC, 2019b; Stark et al., 2013; 

Whitehead et al., 2016). Diabetes self-management requires long-term adherence to 

daily activities focusing on a healthy lifestyle. Activities include monitoring serum 

glucose, nutrition, regular physical activity, stress management, problem-solving, and 

medication adherence (CDC, 2019a; Erdem & Korda, 2014; Hunt et al., 2012). Glycemic 

control is glycosylated hemoglobin (HgBA1C) of less than seven percent, a fasting 

serum glucose (FSG) between 70-130 mg/dL, and serum glucose of 180 mg/dL two 

hours past a meal (American Diabetes Association [ADA], 2021a; ADA, 2021b; Stark et 

al., 2013). Evidence of poor glycemic control among those diagnosed with diabetes is 

evident in current literature. In an analysis of a national survey, 47% of the 4900 

participants reported an HgBA1C greater than seven percent (Stark et al., 2013). 

Poor glycemic control is related to nonadherence of self-management activities 

can be attributed to the complexity of the disease and medical regimens (Aloha & Groop, 

2013; Boger et al., 2015; Shah et al., 2015; Khairnar et al., 2019; Sabourin & Pursley, 

2013; Whitehead et al., 2016). A negative perception of being diagnosed with T2DM, 

whether individual or from one’s circle of influence, would decrease self-management 

abilities (Sibounheuang et al., 2020). Glycemic control demands an interaction of 
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knowledge and continuous planning that requires considerable vigilance. Often even 

with much effort, glycemic targets are not met. Other identified barriers to self-

management adherence are a lack of social support and financial resources. Inadequate 

glycemic control leads to significant psychological distress creating feelings of 

inadequacy that further reinforce barriers to compliance. Cognitive factors play a role in 

engaging in consistent, comprehensive self-management behaviors that increase the 

disease's perception of control (Nicolucci et al., 2013; Sabourin & Pursley, 2013).   

The distress associated with diabetes, termed diabetes distress, describes 

overwhelming negative feelings and emotions associated with the disease (ADA, 2021c; 

Polonsky et al., 2005). Continual distress decreases self-management efforts and 

eventually increases the risk of experiencing complications. In an investigation of the 

psychological distress associated with diabetes, the Diabetes Attitudes Wishes and 

Needs (DAWN2) trail, 46% of the 8596 participants reported negative impacts on their 

emotional well-being and physical health due to diabetes (Nicolucci et al., 2013). Despite 

evidence showing self-management as vital to reaching glycemic targets, adherence to 

such behaviors remains low.  

To overcome the challenges of self-management adherence, researchers 

conduct trials focusing on behavioral interventions. Supportive in nature, behavioral 

interventions are clinical or psychological strategies to produce behavioral or lifestyle 

change through cognition (Baker et al., 2011; Gb & Premkumar, 2016). The emphasis of 

behavioral interventions is to impart knowledge and build up one’s sense of personal 

responsibility to actively participate in self-management regimens by targeting various 

internal and external factors (Baker et al., 2011; Nicolucci et al., 2013; Whitehead et al., 

2016).   

A theory is a systematic way to understand the inner workings of a phenomenon 

while providing structural support. A theory enhances the basis of research when used 
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to define concepts and guide an intervention's design and enhances intervention fidelity 

(Graham et al., 2016; Nilson, 2015). The lack of a theoretical foundation fundamentally 

creates confounding variables leading to the inability to attribute results accurately and 

account for the various reported effectiveness levels (Avery et al., 2015). 

Theory-based behavioral interventions effectively improve glycemic control in 

adults T2DM more than nontheory-based interventions (Cheng et al., 2016; Chew et al., 

2014; Fisher et al., 2014; Tougas et al., 2015; Zhao et al., 2017). Evidence shows 

theory-based interventions have an enduring effect on glycemic control (Zhao et al., 

2017). Critical to diabetes research, a theory can identify mechanisms that promote 

change, guide appraisal of trial development, implementation, and evaluation of 

behavioral interventions.   

Distinctions have been made between models, theories, and frameworks in the 

past. For example, a model can be a visual representation of concepts, and a framework 

may be an informal foundation for related phenomena (Polit & Beck, 2017). Theories in 

experimentally designed research can be interpreted as an abstract method of 

organizing phenomena or a systematic explanation of related concepts (Polit & Beck, 

2017). In this review, the distinction is removed between theory, model, and frameworks. 

The rationale for eliminating the distinction is due to the similar way the terms are used 

within the research. For instance, all researchers hypothesized, and tested phenomena 

based on their identified theory, model, or framework for a specific outcome. To perform 

a quality scoping literature review of theory-based controlled trials for adults with T2DM 

requires the inclusion of studies naming any model, framework, or theory is needed to 

meet the objective of this review.  

Conceptual Framework 

There is well-established evidence about the significant relationship between 

self-management and glycemic control in adults with T2DM (CDC, 2019b). As discussed 
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above, self-management behaviors are complex, multifactorial, and multidimensional 

(Ahola & Groop, 2013; Ansari et al., 2017; Tang et al., 2008; Walker et al., 2014; Boger 

et al., 2015; Fisher et al., 2014; Sabourin & Pursley, 2013; Whitehead et al., 2016; Zeng 

et al., 2014). A conceptual framework was developed to describe elements influencing 

self-management and glycemic control based on a robust review of the current literature 

to describe elements influencing self-management and glycemic control (see Figure 2). 

In this framework, glycemic control and self-management are defined as defined above 

(e.g., HgBA1c and FSG; ADA, 2021a, 2021b; Erdem & Korda, 2014; Hunt et al., 2012).    

Factors influencing self-management behaviors include personal factors (e.g., 

socio-demographics, physiological, behavioral), interpersonal factors (e.g., social 

support), and environmental factors (e.g., cultural; Ahola & Groop 2013; Ansari et al., 

2017; Tang et al., 2008; Walker et al., 2014; Zeng et al.,2014).     

Figure 2 

Conceptual Framework for Glycemic Control   
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Personal Factors 

Identified socio-demographic characteristics include age, educational level, 

income, and gender (Ansari et al., 2017; Walker et al., 2014; Zeng et al., 2014). In an 

analysis of socio-demographic characteristics, several relationships are apparent. For 

example, reported employment coefficients are r= 0.13, p=< .01, which points to the 

positive and significant effect employment has on diabetes self-management. Education 

and income level were shown to impact self-management behaviors negatively, r= -.01, 

p=< .05 and r= -0.07, p=< .05, therefore contributing to poor glycemic control (Walker et 

al., 2014; Zeng et al., 2014). Reported existing relationships, although weak, were seen 

between gender, age, and self-management (Zeng et al., 2014). One explanation for the 

positive or negative influence on health behaviors on self-management is an imbalance 

of workload and available resources along with a reduced sense of control.    

Behavioral and physiological characteristics are self-efficacy, diabetes distress, 

stress, problem-solving, adherence to diet, physical activity, and serum glucose 

monitoring requirements (Ansari et al., 2017; Glasgow et al., 2007; Nezu et al., 2012; 

Walker et al., 2014). Diabetes distress and stress refer to the negative physical, and 

emotional impact T2DM has on an individual’s well-being (Nicolucci et al., 2013). 

Diabetes distress was measured with a 17-item Diabetes Distress Scale, with a reported 

Cronbach’s alpha of .87 (Polonsky et al., 2005; Walker et al., 2014). A four-item 

Perceived Stress Scale (Cronbach’s alpha .69) measured stress.  Lowering diabetes 

distress and stress increases self-management and contributes to improved glycemic 

control.  

Self-efficacy is a perception of personal control or the ability to accomplishing 

self-management activities (Bandura, 1977a, 1977b). Self-efficacy was measured with 

the Perceived Diabetes Self-Management Scale or the Self-Efficacy Scale for Diabetes. 

The Perceived Diabetes Self-Management Scale has internal reliability (.83). Further, 
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the Self-Efficacy Scale for Diabetes eight-item scale has internal consistency reliability 

reported as 0.828 (Steed et al., 2014; Walker et al., 2014).       

Problem-solving is defined as the ability to develop solutions through cognitive 

and behavioral activities. Identifying and overcoming the complexities of daily diabetes 

self-management requires problem-solving abilities to deal with unfolding issues (Ahola 

& Groop, 2013; Glasgow et al., 2007; Nezu et al., 2012). Problem-solving was evaluated 

by the Health Problem Solving Scale (HPSS), a 50-item scale that evaluates positive-

effective and negative-ineffective characteristics of health. In a univariate analysis, 

problem-solving significantly impacted glycemic control three months post-intervention 

(Hill-Briggs et al., 2011).       

Interpersonal Factors 

Social support describes the informational, instrumental, affirmational, and 

emotional support provided by family or friends. Informational support is the provision of 

education or advice, whereas instrumental support can be financial support or physical 

assistance with self-management actions. Emotional support provides acceptance and 

approval, where affirmational support provides validation of self-management efforts 

(Ahola & Groop, 2013; Ansari et al., 2017; Tang et al., 2008). In a regression analysis, 

social support influenced self-management behaviors and, ultimately, glycemic control. 

Positive support is a predictor for increased serum glucose monitoring adherence 

r= .258, p= <.031, healthy eating behaviors, r= .280, p= <.02, and engaging in physical 

activity r= .296, p= <.014. While negative support was shown to be a predictor of 

decreased adherence to medication regimens, r=. -348, p= <.001.  

Environmental Factors  

Culture is a framework of values and beliefs necessary to express feelings, 

describe a viewpoint, and draw conclusions within a group (Colson & Geertz, 1975). 

Transmission of acceptable health behavior messages occurs within social networks and 
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communities. These cultural characteristics affect disease management, religious 

beliefs, and perceived norms of a community. Norms are a culturally bound 

phenomenon influenced by political structures, social distinctions, and socioeconomic 

levels (Angel & Thoits, 1987).  Sibounheuang et al. (2020) reported on those who felt 

socially stigmatized for being diagnosed with T2DM would blame and feel ashamed of 

themselves, which led to decreased self-management effort. Some specific examples of 

cultural characteristics are food preferences and dietary practices (Ansari et al., 2017).   

Both Ansari et al. (2017) and Zeng et al. (2014) observed culture as a mediator to self-

management in improved glycemic control with interventions culturally tailored to a 

targeted group.  

Statement of the Problem 

Behavioral intervention trial effectiveness is evident and problematic 

simultaneously. As one would expect from the numerous trials within the literature, there 

are significant differences in design, methods, outcomes, thus reported results are 

conflicted. For example, studies with similar populations report varying levels of trial 

effectiveness. Some specific examples include trials focusing on the diabetic individual 

while others target couples or groups (Trief et al., 2011a, 2011b; Shayeghian et al., 

2016; Shreck et al., 2013). Some trials focus on implementing a change strategy like 

goal setting or problem-solving while targeting diet or physical activity alone (Plotnikoff et 

al., 2011; Sharifirad et al., 2011). Yet, all activities of self-management are critical to 

reaching glycemic control. The right mix of innovative interventions and strategies for the 

right population is still not fully understood. Another obstacle in providing sound research 

is that the theoretical basis is often not provided or neglected altogether.   

Research grounded in theory will offer health practitioners and those living with 

T2DM the ability to reproduce results (Allen et al., 2008; Baker et al., 2011; Cheng et al., 

2017; Chew et al., 2014; Fisher et al., 2014; Graham et al., 2016). It is unknown which 
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theory, behavioral interventions, and strategies targeting glycemic control are most 

potent. A scoping literature review is needed to determine the most common theory 

before analyzing the overall effect of specific interventions or strategies.   

Purpose 

The purpose of this scoping literature review was to identify the most recognized 

theory used to design self-management enhancing intervention for adults with Type 2 

Diabetes Mellitus (T2DM) to improve glycemic control. The goals of this scoping review 

are: 

1. To identify experimentally designed research based on any theory, model, or 

framework for adults with T2DM. 

2. To identify the most common theory used. 

3. To identify behavioral intervention strategies or characteristics.     

4. To assess the outcomes, quality, and risk of bias in the reported research.      

Methods  

The review team consisted of a reference librarian, a doctoral student as the first 

reviewer, a doctoral-prepared dietician as the second reviewer, and a doctoral-prepared 

nursing researcher and major advisor as the third reviewer.    

Design, Inclusion, and Exclusion Criteria   

All experimentally designed trials based on a theory, model or framework with 

routine care were reviewed (see Table 1).  

Table 1. Inclusion and Exclusion Criteria 

 Inclusion Exclusion Additional 

Study design Experimentally 
designed studies 
(e.g., randomized 
control trials (RCT), 
non-randomized 
control trials, and 
quasi-experimental 
design).   

Cross-sectional, 
case-controlled 
study protocols 
without results, 
editorial 
commentary, and 
drug efficacy trials.  

None. 
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Participants  Age 18 and older with 
a diagnosis of T2DM. 

Those who were less 
than age18, 
diagnosed with Type 
1 Diabetes Mellitus, 
gestational diabetes, 
prediabetic, impaired 
glucose tolerance, 
drug-induced 
diabetes, or those 
that targeted 
healthcare 
professionals only. 

No restrictions 
were placed on 
gender, 
socioeconomic 
status, 
ethnicity, or 
race.     

Interventions Theory, model, or 
framework-based 
behavioral 
interventions 
targeting activities to 
improve health 
behaviors.  

Education-only 
interventions, drug-
based interventions, 
and animal studies.  

None. 

Control Routine or standard 
care.  

Those studies 
without a routine 
care comparison.  

None. 

Outcomes HgBA1c or FSG. Less than three-
month HgBA1C or a 
non-fasting or 
random serum 
glucose. 

No restrictions 
were placed on 
the length of 
intervention 
follow-up.      

Setting None. None. No restrictions 
were placed on 
the intervention 
setting.        

Theory All studies that were 
theoretically based  

None. There were no 
restrictions 
placed on the 
intervention 
setting.        

 

Search Strategy  

The search was completed in three phases and was recorded in detail. 

Databases included PubMed, Cumulative Index to Nursing and Allied Health Literature 

(CINAHL), Cochrane, PsychINFO, Ovid, Web of Science ProQuest, a dissertation 

database. The search strategy employed keywords or phrases along with MeSH terms 

connected by Boolean operators (e.g., “AND” and “OR”; see Appendix A). All searches 
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included peer-reviewed journals and full-text studies with reported results. No date or 

language restrictions were applied. However, studies lacking translation or readable 

ability were excluded.    

In the first stage, search strategies were developed with an instructional librarian 

and the three reviewers from a preliminary literature review. The initial broad search was 

based on the research objectives. The first search helped to identify studies to expand 

the search for the second phase. Stage two began with an expanded search of key 

terms, concepts, and phrases. The third phase of the search consisted of searching 

reference lists of systematic reviews or metanalysis based on experimentally designed 

and theoretical research on adults with T2DM. The systematic reviews and meta-

analyses reference lists were used to expand the search by gleaning additional search 

terms. As publications were found that met criteria, the institutional librarian complied 

abstracts and titles to lists in Microsoft Word documents and then uploaded them to 

Rayyan, an online application (Ouzzani et al., 2016). Rayyan allowed the review team to 

organize and manage abstracts and titles and identifying duplicate studies for 

independent screening and collaborative screening.   

Selection Criteria  

The three reviewers, excluding the reference librarian, worked independently to 

screen the included abstracts and titles via Rayyan. The initial screening was completed 

in triple duplication by the first, second, and third reviewers. After the first screening, 

meetings occurred with all four review team members to identify conflicts and 

exclusions. The meetings' conclusions led to all included titles being uploaded to the 

online sharing application, DropBox, for a full-text review. The full-text review was the 

second stage of the screening process. During the full-text screening, the reviewers, 

excluding the reference librarian, met in teams of two to allow the third to settle any 
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disputes that arose. Studies that met inclusion criteria were organized in a shared online 

application, DropBox, by the reference librarian.         

Data Collection 

A Microsoft Excel file served as the codebook (see Appendix B) for data 

gathered during data collection (see Table 2). As reviewers screened, exclusion 

rationale was recorded (see Appendix C) and data extraction was collected 

simultaneously. Data extraction and coding occurred in teams of two reviewers to allow 

the third reviewer to settle any disputes. The codebook served as the foundation for the 

study flow diagram (see Figure 2). The codebook was modified and adapted as coding 

was completed, as is common in scoping reviews. Modification of the codebook included 

refining using numbers only of coding; the reviewers opted to use actual terms from the 

literature. The rationale for the termination of numerical coding was the loss of 

descriptive keywords, phrases, and attributes. Common intervention strategies and 

activities were categorized by learning domain, e.g., cognitive, affective, and 

psychomotor learning domains. Learning domains, briefly defined, begin with cognitive 

learning, which occurs by gaining knowledge and recollection (Bloom, 1956). Affective 

learning occurs via personal connection or interest, and psychomotor learning transpires 

by skill attainment and action (Bloom, 1956). As studies that met inclusion criteria (see 

Table 1) key terms, phrases of intervention strategies, and concepts were collected for 

future research (see Appendix D). 

Table 2. Data Categories 

Category Criteria 

Properties of the study  Study design, purpose, search strategy, inclusion 
criteria, exclusion criteria, data selection, extraction, 
and statistical analysis.  

Included study 
characteristics 

Study design, study source, funding source, sample 
setting, type of control, theory, theory concept(s), diet 
or physical activity intervention, and complication 
management, if any.  
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Study sample 
characteristics 

Mean sample age and standard deviation for the 
intervention group and control group, the percentage of 
women and race, comorbidity mean and standard 
deviation, duration of T2DM diagnosis, and the 
percentage of insulin users.  

Measures  The timing between post-intervention and follow-up, 
the total length of time for the final follow-up, the total 
number of the time points of measures, mean HgBA1c 
and finger stick serum glucose with standard deviation, 
the standard effect for intervention and control group 
pre and post-intervention, the direction of effect, 
t- value, p-value.  

Quality assessment Study design, randomization, or blinding/masking if 
any, inclusion and exclusion criteria, completion rates 
for intervention and control groups, targeted treatment, 
identified outcomes, the difference between 
intervention and control groups, power analysis 
completed, reliability/validity, intention to treat analysis, 
a flow diagram, baseline table, and level of evidence. 

Major findings All reported primary and secondary outcomes. 

 

Quality and Risk of Bias Assessment  

Assessing the quality of included studies in a scoping review has been the 

subject of debate (Armstrong et al., 2011). A quality assessment was conducted to 

enhance the rigor of this dissertation. Assessment of quality indicators stemmed from 

the 2010 CONSORT checklist of information for randomized control trials and the 

National Institute of Health’s Quality Assessment of Controlled Interventions Studies 

(see Appendix E), and quality indicators (see Table 3; Schulz et al., 2010; National 

Institute of Health [NIH], 2014). A quality score was tallied by determining how many of 

the criteria an author met, with a total score of 17 equivalent to 100%. Because this was 

a scoping review, the relevant criterion of quality was determined by the three reviewers.  

Table 3. Quality Indicators 

Indicator Score 

1. Study design 
2. Randomization 
3. Blinding or masking 
4. Inclusion and exclusion criteria 
5. Treatment group completion rate 

1 
1 
1 
1 
1 
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6. Control group completion rate 
7. Targeted treatment 
8. Interventionist 
9. Outcomes of the study 
10. The statistical difference between treatment and control groups 
11. Missing data 
12. Reliability or validity 
13. Use of software 
14. Power analysis 
15. Intention to treat analysis 
16. Flow diagram 
17. Baseline table 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Total Score 17 

 

Cochrane’s Risk of Bias Tool was used to assess selection, performance, 

detection, and attrition (Higgins & Green, 2011). Bias was coded yes, or no based on of 

the criteria were met or not. If bias was present it was labeled as high; if bias was not 

present, it was labeled as low. 

Table 4. Bias and Criteria  

Type of Bias Criteria   

Selection Random sequence generation and allocation 
concealment.  

Performance Blinding of participants or personal, e.g., knowledge 
of group during the study 

Detection Blinding of outcome assessment 

Attrition Completeness of reported outcome data, e.g., 
attrition  

 

Data Synthesis 

An overview of results is provided as a data synthesis instead of an analysis due 

to this research being a scoping review. The three-phase search accomplished research 

Objective One; statistical data was collected (see Appendix G). Data synthesis was 

descriptive to detail characteristics, attributes, theory, and concepts and meet Objectives 

Two and Three of this review. To complete Research Objective Four, quality data were 

collected and counted. Future research will be built on this synesis to provide specific 
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targets for theory, concepts, strategies of behavioral interventions, and attributes for a 

more focused review and meta-analysis, Chapter Four.  

Results  

Beginning in July 2017 to June 2018, a total of 15 searches were completed 

producing 1609 articles. After screening titles, abstracts, and full-text, 1507 articles were 

excluded, and a total of 6.34% were included (n=102; see Figure 3). Study 

characteristics are reported and include the rationale for exclusion (see Appendix F).   

Figure 3 

Flow Chart of Study Selection 
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Sample Characteristics 

The included studies (n=102) ranged from 1985 to 2017, revealing 44 various 

theories. Of the 102 trials included in this review, 80% of authors utilized only one theory 

per trial. Frequently used theories were identified as SCT and predecessors (n=26) and 

infrequently used theories identified as normalization processing model (n=1).   

Study design, location, and setting. Randomized control trials accounted for 

89% (n=91) of the studies, cluster-randomized control trials accounted for 1.9% (n=2) 

3.9% (n=4) were quasi-experimental studies; both non-randomized and experimentally 

controlled trials accounted for 1.9% (n=2). The studies were conducted worldwide but 

primarily were held in the United States, 44% (n=45; see Appendix F). The most 

prevalent setting was urban, 95% (n=97). 

The combined baseline sample size was 23,841 and 21,961 at follow-up. Of 

which, the average age of participants was 58, and women accounted for 55%. At follow 

up the intervention group contained 54% participants (n=11,823) and the control group 

contained 45% participants (n=9,868). Attrition reported in the intervention group was 

13.9% (n=1650) and in the control group was 11.1% (n=1096). Some investigators failed 

to report ethnicity; however, the sample was primarily White, followed by Black, 

Hispanic, and other. Nurses were the majority of the interventionists (47%) followed by 

diabetes educators (25%). Multiple studies used various professionals (e.g., physicians, 

nurses, dieticians, psychologists) to employ an intervention.  Most of the intervention 

delivery locations were ambulatory healthcare facilities (17%) followed by community 

centers (14%). Some researchers used a combination of settings or failed to report the 

setting.        

Outcomes 

The primary identified measures of glycemic control were HgBA1C, followed by 

FSG. Secondary outcomes consisted of theoretical concepts (e.g., empowerment, 
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problem-solving, self-efficacy, or social support), biomedical measurements (e.g., height, 

weight, cholesterol, blood pressure), and behavioral strategies (e.g., feedback, games, 

reflection, role-modeling, or workbooks). Baseline and follow-up HgBA1c and 

characteristics were recorded (see Appendix G). At follow-up, significant improvements 

in HgBA1c were reported in the treatment group (54%) over usual care in studies 

founded on SCT. Self-efficacy and efficacy enhancing interventions were employed in 

54.9% (n=56) of the trials, followed by the concepts of empowerment and patient 

perception 13.7 % (n=14).     

Theory  

 Variation existed in how the theory was described in the literature (e.g., theory 

unnamed, one theory per trial versus multiple theories per trial). Four variations emerged 

for how the theory was used within the current literature (see Table 5). Additionally, there 

was variation in if researchers identified, defined, and measured theoretical concepts.         

Table 5. Variation of Theory  

1 The theory was named; the concept was identified, defined, and measured. 

2 The theory was named along with at least one concept; however, the concept 
was not defined and was not measured (Murray et al., 2017) 

3 The theory was named, the concept was not identified or defined, and an 
alternative measure was measured, e.g., self-care (Trief et al., 2011a, 2011b).   

4 The theory was not identified, the concept was not identified or defined, and an 
alternative measure was measured, e.g., HgBA1c.   

 

Ideally, variation one is the best to replicate results in practice, followed by 

variation two. The least favorable for being able to reproduce results are variations three 

and four. Most commonly, authors explained how a theory and its concepts were used to 

design an intervention. Multiple investigators identified the theory and only reported the 

required activities completed by participants.     
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Despite whether a theory or concept was named, defined, or if the connection 

between the theory intervention was described, one commonality among the most used 

theories was advocacy to increase one’s confidence to alter cognitive processes to 

create behavior change. Knowing, reasoning, perceiving, or mental judgment describe 

cognitive processes (Bandura, 1977a, 1977b,1986; Glasgow et al., 1996). Theories 

describing behavior change processes through cognition include SCT, Empowerment 

Theory, Health Belief Model, and the Transtheoretical Model. Theoretically-based 

strategies were noted to enhance cognition for improved perception, belief, or 

confidence in the ability. The most commonly used theories' characteristics are 

described below and meet research Objective Two (see Appendix H).      

Social Cognitive Theory (SCT). 

In SCT, the central concept is self-efficacy, defined as a perception of personal 

control or ability to accomplish self-management activities (Bandura, 1977a, 1977b). 

Research encompassing SCT began with social learning theory (SLT) and posited that 

learning occurred by associating two or more related phenomena through arousal, 

reward, and punishment (Bandura, 1977a, 1977b). Eight studies incorporated SLT. 

Bandura (1977a) expounded on the learning theory by determining that a cognitive 

element was missing from SLT that served to produce and reinforce perceptions of 

personal ability. The cognitive element became known as self-efficacy and led to self-

efficacy theory. Self-efficacy was discovered to significantly affect learning and 

performance than associational learning or reward (Bandura, 1977a). In self-efficacy 

theory (SET), Bandura (1977b) presented the mechanism of change as the magnitude of 

personal belief to perform a task or accomplish a goal. Three studies specifically named 

SET as the foundation for behavioral interventions. In 1986, Bandura presented SCT 

emphasizing humans as self-regulating and how behavioral, cognitive, and 

environmental factors interact within human functioning. Fifteen of the studies identified 
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SCT as the foundation. Despite 11 of the trials utilizing SET or SLT, all investigators 

designed a behavioral intervention based on and or measured the same concept; 

therefore, the combined use of SCT, SLT, and SET were 25.4% (n=26). Researchers 

reported significant treatment effects in 54% (n=26) of the studies based on SCT.   

Empowerment Theory (ET) 

Contingent on the specialty, various ET versions demonstrate socio-political 

roots (Perkins & Zimmerman, 1995). From the literature, ET aspires to inspire 

confidence to increase one’s beliefs or perception of personal control and power (Glanz 

& Bishop, 2010; Perkins & Zimmerman, 1995). Several researchers utilizing ET 

identified and measured self-efficacy as an aspect of empowerment (Deakin et al., 2006; 

Spencer et al., 2011; Sugiyama et al., 2015). Studies incorporating ET and related 

concepts were 12.7% (n=13).   

Health Belief Model (HBM) 

The HBM stemmed from the public health arena's needs in the 1950s and is 

rooted in one’s perception. The main concepts are susceptibility or belief of having a 

disease, the perceived seriousness of the disease, perceived barriers, benefits, 

motivation to act, and self-efficacy (Rosenstock, 1974). In HBM, beliefs create cues that 

can create or inhibit actions (Glanz & Bishop, 2010). The studies incorporating HBM and 

related concepts were 11.7% (n=12). 

Transtheoretical Model (TTM) 

The TTM was developed by James Prochaska in 1977 and centered on multiple 

theories (Prochaska & Velicer, 1997). In TTM, the central premise is that change occurs 

over time in stages. Stages of change as a cognitive activity are the defining attribute of 

TTM. The stages include pre-contemplation, contemplation, preparation, action, and 

maintenance. Moving through the stages requires introspection, reflection, self-efficacy, 
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and a willingness to change (Prochaska & Velicer, 1997). Studies incorporating TTM or 

the concepts of change were 7.8% (n=8).  

Behavioral Interventions, Strategies, and Activities  

Further examination was warranted due to the various terms used to identify 

interventions, strategies, and activities.  Although terms were similarly defined, 

distinctions exist among the terms. Intervention terms include self-management, 

counseling, and behavioral intervention. For example, studies that employed a self-

management intervention produced a behavioral change or lifestyle change based on a 

behavioral change theory (Glasgow et al., 2006; Murray et al., 2017). A behavioral 

intervention was described as a behavioral approach to lifestyle change (Sevick et al., 

2012). Another defined behavioral intervention as clinical and psychosocial support to 

improve self-management behaviors (Gb & Premkumar, 2016). Counseling intervention 

was specified as an intervention based on a behavioral theory using engaging methods 

to offer guidance (Plotnikoff et al., 2011). Some interventions were dissimilar (e.g., 

physical or nutrition-specific, culturally tailored, and family-oriented.   

Intervention strategies and activities, target behavior change from at least one 

learning domain (e.g., construct of cognitive, affective, psychomotor; Anderson et al., 

2017; Chen et al., 2015; Davies et al., 2008; Domeneech et al., 1995; Glasgow et al., 

1996; Gucciardi et al., 2007; Ha et al., 2014; Lujan et al., 2007; Moriyama et al., 2009; 

Sevick et al., 2012; Wu et al., 2014). To recognize a pattern for further understanding, 

categorization was employed according to the learning domains. Cognitive and 

psychomotor strategies were most prevalent and often were used in combination. 

Knowledge and skill enhancement 71% (n=73) were used simultaneously. Followed by 

feedback 66%, (n=68), then problem-solving at 54% (n=56).   
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Quality Appraisal    

The quality average for the studies included (n=102) was 64.7%, meaning 

investigators met an average of 11 of the 17 established quality criteria (see Table 3). 

Bias was assessed based on the criteria outlined in (see Table 4) and was labeled as 

low, moderate, or high (see Appendix I). Randomization of participants occurred in 89% 

of the studies; therefore, selection bias was low. Performance bias was labeled high; 

65.6% of participants were not blinded or masked. Participants and investigators would 

have been aware of group allocation during the study.   

  Detection bias was considered high (4.9%) as few studies reported blinded 

personal to the assessment of outcomes. The blinding that occurred was assessor to 

group assignment, specimen, or lab personal (Balducci et al., 2017; Kleinman et al., 

2017; Murray et al., 2017; Muchiri et al., 2015). In one trial, the statistician was blinded to 

the trial's characteristics and location (Lenjawi et al., 2017). Attrition bias was moderate 

with 7.8% (n= 1,880) of participants lost at follow-up. Further, 56.8% (n=58) failed to 

complete or report an intention to treat analysis.  

Discussion 

Research Objective One was met by identifying 102 experimentally designed 

studies that incorporated 44 various theories. Research Objectives Two and Three were 

met; results indicated that SCT 25.4% (n=26) and self-efficacy 54.9% (n=56) were the 

most prevalent to design self-management enhancing interventions for adults with 

T2DM. Promotion of self-management behavior occurs by enhancing self-efficacy, the 

central tenant of SCT, through cognitive processes (Bandura, 1977a, 1977b,1986, 1999; 

Sevick et al., 2012; Allen et al., 2008; Plotnikoff et al., 2011; Jayasuriya et al., 2015; 

Gucciardia et al., 2007; Steed et al., 2005; Allen et al., 2011; Rosal et al., 2005; Spencer 

et al., 2011; Pearce et al., 2008; Balducci et al., 2017; D’Earmo-Melkus et al., 2010; 

Kasfi et al., 2012; Kim et al., 2004; Kim et al., 2015; Ha et al., 2014; Cai et al., 2016; Gb 
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& Premakur, 2016; Khunti et al., 2012; Moriyana et al., 2009; Muchiri et al., 2015; 

Kleinman et al., 2017; Wattenakorn et al., 2013; Gallegos et al., 2006; Sinclair et al., 

2013; Rosal et al., 2011; Trief et al., 2016; Murray et al., 2017; Vincent et al., 2007; 

Wang et al., 2014). Cognitive processes and psychomotor skill acquisition are necessary 

for managing a complex health condition, such as T2DM, to obtain the desired outcome, 

such as HgBA1c (Bandura, 1977a,1986; Glasgow et al., 1999). Results of this review 

show the negative impact a poor perception will have on glycemic control and point to a 

consensus of increasing one’s confidence through cognitive processes to create 

behavior change (“Cognitive process,” APA, 2020). Cognitive and psychomotor 

strategies were most prevalent and aligned with the order of learning from simple to 

complex (Bloom, 1956).  This scoping review shows that self-management behavior 

(e.g., monitoring serum glucose, nutrition, regular physical activity, stress management, 

problem-solving, and medication adherence) can be enhanced with improved self-

efficacy. Aligned with previous research, this review shows cognitive processes that 

enhance self-efficacy promote self-management behavior by improving knowledge, skill, 

and problem-solving skills (Bandura, 1986; CDC, 2019b; Erdem & Korda, 2014; Hunt et 

al., 2012). The finding points to enhancing knowledge and skill to increased perception 

of control over T2DM.  

A quality assessment may be criticized for using CONSORT criteria when all 

experimentally designed studies were included. Nevertheless, a quality examination is 

warranted due to this review being the foundation for future research. As to the 

moderate quality score (64.7%), pitfalls of prospective research were evident and must 

be considered in the included trials. Due to the nature of the intervention, high-

performance bias is not seen as unfavorable. The intervention groups received engaging 

activities, and the control groups received routine care; neither the participant nor 

investigator could be blinded to the group once the program started. In some instances, 
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researchers and interventionists may have been blinded to initial group allocation. 

Considering low selection and high-performance bias, predictably detection bias was 

high (4.9%). As with performance bias, high detection bias is not viewed as negative due 

to the inclusion criteria. Participants would know if they participated or were involved in 

an activity. Attrition bias was determined to be moderate at 9% (2,150/23,841) were lost 

at follow-up. The bias may be in part to the broad inclusion criteria. The above results lay 

the groundwork for further analysis to quantify precise results on the most common 

theory, SCT.     

Limitations 

One limitation is of the 23,841 participants, only 21,961 participants' outcomes 

were reported, making it difficult to assess effects fully. One explanation may be that 

either the participant completed the study, or the authors failed to report completion 

numbers. One possibility for failure to report outcomes may be the limitations on journal 

space at publication. The inconsistent use of theory within the included articles is a 

limitation for examining affect outcomes. Inconsistent use of theory creates the inability 

to link concepts, interventions, and outcomes, thereby complicating an ability to 

reproduce results. 

Conclusion 

When considering this review's results, a recommendation is to conduct a 

thorough search by systematic review and evaluation by a meta-analysis of SCT theory-

based interventions. Results from this review show glycemic control was most improved 

in studies that based their intervention on SCT. Even with 54% of the studies reporting 

significant outcomes, this review is descriptive and cannot definitively say that trials were 

effective and prove long-term glycemic control was achieved. The reported significance 

fails to describe the effect or the strength of the relationship between behavioral 

interventions and outcomes. What is needed is an assessment of effect size, subgroup, 
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and sensitivity analyses to determine the strength and the precision of the true effect, 

which would better represent the impact of an SCT-based intervention. It is not possible 

to conclusively say SCT-based behavioral interventions enhance glycemic control based 

on this review. In a scoping review, there is no prescribed method for analyzing results. 

Therefore, a systematic review and meta-analysis of SCT-based behavioral 

interventions would accurately synthesize the data leading to a more precise conclusion.   
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Appendix A.  Search Strategy  

PubMed: ("Diabetes Mellitus, Type 2"[Mesh] OR T2DM OR "adult-onset" OR "maturity-

onset" OR "glucose intolerance")   

self-efficacy[tiab] OR self-management[tiab] OR education*[tiab] OR "behavioral 

theory"[tiab] OR "social theory"[tiab] OR "Psychological Theory"[Mesh] OR "social 

cognitive" OR "stress and adaptation model" OR "health action process" OR "expanded 

health belief" OR "social-ecological theory" OR "self-determination theory" OR "self-

regulation model" OR "learning theory" OR "transtheoretical model of behavior change" 

OR “expanded health belief model” OR “control theory” OR “goal setting theory” OR 

“personal model” OR “Social Action Theory” OR “Common sense regulation theory” OR 

“Regulatory theory” OR “Goal systems theory OR “Health belief model” OR “Theory of 

empowerment” OR “Leventhal's common sense theory” OR “Dual process theory” OR 

“Social learning theory” OR “stages of change model”  

intervention OR treatment OR therapy  

"theory based"[tiab] OR theory-based[tiab]  

Pubmed:   

(((("Diabetes Mellitus, Type 2"[Mesh] OR T2DM OR "adult-onset" OR "maturity onset" 

OR "glucose intolerance")) AND (self-efficacy[tiab] OR self-management[tiab] OR 

lifestyle changes[tiab] OR education[tiab] OR educational[tiab] OR behavio$r 

change[tiab] OR behavioral theory[tiab] OR "social theory"[tiab] OR "Psychological 

Theory"[Mesh] OR "social cognitive" OR "stress and adaptation model" OR "health 

action process" OR "expanded health belief" OR "social-ecological theory" OR "self-

determination theory" OR "self-regulation model" OR "learning theory" OR 

"transtheoretical model of behavior change")) AND (intervention[tiab] OR treatment[tiab] 

OR therapy[tiab])) AND (theory[tiab] OR theory-based[tiab]) OR “expanded health belief 

model” OR “control theory” OR “goal setting theory” OR “personal model” OR “Social 

Action Theory” OR “Common sense regulation theory” OR “Regulatory theory” OR “Goal 

systems theory OR “Health belief model” OR “Theory of empowerment” OR “Leventhal's 

common sense theory” OR “Dual process theory” OR “Social learning theory” OR 

“stages of change model” 
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Appendix B. Codebook 

 Variable Explanation 

Report & Study Information 

1.  Paper ID  

2.  Year of publication/distribution  

3.  Frist Author name  

4.  Country the study conducted  

5.  Funding 
0 = none reported 
1 = yes, for-profit group (e.g., drug company) 
2 = yes, none-profit (e.g., NIH) 
3 = yes, funding from for-profit and non-profit sources 
4 = yes, unclear if for profit or not for profit funder 

 

6.  Source 
1 = journal article                         
2 = dissertation/thesis  
3 = book/chapter    
4 = presentation/abstract of presentation  
5 = manuscript/unpublished report 

 
 

7.  Title  

8.  Purpose  

9.  Study design RCT, Quasi-experimental 

10.  Were individual subjects randomized to Tx and Co groups? 
0= No/not mentioned or not clear in the report 
1 = yes, randomized by individual subject  

11.  Were data collectors blinded/masked to the assignment of subjects?  
0 = data collectors were NOT blinded to subject assignment as stated in  
       report  
1 = yes, data collectors were blinded to subject group assignment as stated in    
      report 
2 = blinding/masking of data collectors to subject group assignment was not  
      clearly discussed in the report.  

12.  Study setting  
0 = unable to determine/ not applicable 
1 = urban/suburban 
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2 = rural  

13.  Type of control 
0 = unable to determine/ not applicable  
1 = usual or standard care, no additional interventio 
2 = attention or partial attention (give intervention that is irrelevant to DM mgt) 
3= wait list, will get intervention after study 
4 = Usual or standard care + DM related attention 

14.  Inclusion and Exclusion Criteria   

Sample Characteristics:  

15.  Mean age intervention group  

16.  Age SD intervention group  

17.  Mean age control group  

18.  Age SD control group  

19.  Percent of the sample that are women in the Tx group  

20.  Percent of the sample that are women in the control 
group 

 

21.  Percent of the sample that are white  

22.  Percent of the sample that are black  

23.  Percent of the sample that are Hispanic  

24.  Percent of the sample that are others  

25.  Mean number of chronic illnesses For studies focusing on medications for a single 
medical condition, code 1 only if the study 
specifically states that the subjects have no 
medication condition other than the one for which 
the medications under study are being 
administered.   

26.  SD for number of chronic illnesses  

27.  Duration of T2DM in the year mean Average years being diagnosed T2DM  

28.  Insulin use: yes or no  

29.  Intervention group completion rate  % subject completed study from intervention group: 
# completer at end /# participants at the beginning 
in the intervention group 

30.  Control group completion rate % subject completed study from control group: # 
completer at end /# participants at the beginning in 
the control group 

31.  Theory  Transtheoretical Model (TTM) 
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0 = unable to determine 
1 = actual or originated from empowerment  
2 = social cognitive theory 

32.  Concepts 
0 = unable to determine 
1 = self-efficacy 

 

33.  Behavioral Intervention Components Items Action 
plan, assessment, feedback, goal identification and 
setting, knowledge and skill enhancement, self-
monitoring, motivational interviewing or MI, problem-
solving, efficacy enhancing, role play, role modeling or 
peer support, SM support, promote 
collaboration/interaction with providers, reinforcement, 
empowerment,   

The categories are not mutually exclusive. Some 
intervention strategies may be coded in more than 
one category. 

34.  Diet intervention 
0 = no for items not mentioned    
1 = yes 

 

35.  physical activity intervention 
0 = no for items not mentioned    
1 = yes 

 

36.  Complication management   

Intervention Delivery Characteristics  

37.  Intervention individually tailored    
0 = no 
1 = yes 

Tailoring requires that the intervention is customized to match 
selected characteristics of individual subjects (as compared to 
intervention that is the same for all subjects or interventions that are 
the same for subgroups of subjects [targeted intervention]). 

38.  Targeted intervention 
0 = no 
1 = yes 

Targeted interventions are designed specifically for subgroups within 
the larger sample, but not for individuals (tailored). Thus an 
intervention that contains different content for male vs. female 
subjects or for people on hypertension drugs vs. those on diabetes 
drugs would be targeted. 

39.  Intervention delivery setting:   
0 = unable to determine/ not applicable 
1 = ambulatory care facility 
2 = in-patient facility/hospital 
3 = subjects’ homes 

 Code for where the intervention is delivered. Code as subjects’ 
homes if the intervention is entirely mediated (e.g., by phone or 
mail). 
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4 = religious/spiritual center/church  
5 = community center other than health 

care facility or religious center 
6 = pharmacy 
7 = combination of settings 

 If subjects receive something while in the clinic, they are supposed 
to implement at home, code the intervention delivery site as an 
ambulatory care facility.  

 For interventions that occurred in ambulatory care clinics or 
pharmacies that are located within hospitals, code clinic, or 
pharmacy as appropriate, NOT hospital. 
 

Interventionist profession “Interventionist” is defined as a person who delivers the intervention directly to patients 
or subjects.  

0 = profession not mentioned      1 = yes, this profession mentioned  

40.  Interventionist  
1= an RN not advanced practice nurse (APN) 
2 = an advanced practice nurse (APN) 
3 = a nurse, credentials unspecified 
4= a physician 
5= pharmacist 
6= PT 
7=OT 
8= clinical psychologist and nurse   
9 = registered dietitian 
10 = RN and RD 

Not a clinical nurse specialist (CNS) or nurse 
practitioner (NP) 
Could be described as a clinical nurse specialist 
(CNS), nurse practitioner (NP), nurse-midwife 
(CNM), or nurse anesthetist (CNA). 

Intervention Dose & Format:  Code for interventions involving patients/subject contact, NOT train the trainer 
interventions   

41.  Number of intervention sessions 
 

 This does NOT include contacts used for data collection unless 
the contact included both data collection and intervention. 

 If it is unclear which sessions are devoted to MA or if only 
portions of each session were devoted to MA, then count ALL 
sessions. 

 Mailed interventions would be counted as 1 time for every 
mailing.  

 If subjects receive a packet of educational materials and are 
instructed to read one piece of the packet at different times, 
count the number of sessions as one since they received all the 
material at the same time. 

42.  Number of minutes for each intervention 
session 

 If a mean is reported, code the mean. 
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  If a range is reported, code the midpoint value unless report 
information suggests otherwise—for example, do not code a 
middle value if 90% of intervention contacts are 2 hours long 
and the other 10% are only 5 minutes long—in this case, code 2 
hours. 

 If the numbers of minutes vary – calculate a mean if feasible. 

 If the duration of some intervention sessions is reported, but the 
duration of other sessions isn’t coded DASH. 

 Code ALL mailed interventions as a DASH (includes 
audio/visual materials in which recorded duration is reported). 

 Code telephone interventions for the number of minutes if this 
information is provided.  

43.  Frequency of intervention 
0 = unable to determine 
1= weekly 
2 = monthly 
3 = weekly and monthly 
4 = weekly, biweekly and monthly  

  

44.  Length of intervention in days  Code the days from the beginning of any intervention until the 
interventionists no longer had any contact with subjects (except 
exclusively for data collection).  

 To convert months today, use 30.1 as the multiplier 

45.  Delivery mode 
1 =Telephone/cell phone  
2 = telehealth system with visual + 
auditory transmission 
3= Web/Internet/Email/text message 
4 = computer but not Web/Internet/Email 
5= written materials exclusively used 
6= Face-to-face 
7= mail 
8 = mobile app 
 

1. Code yes if any of the intervention was delivered through the 
telephone. The telephone includes live conversations or 
voicemails. 
If the intervention is delivered primarily by means other than 
phone calls, but phone calls can be made at the 
interventionist’s discretion (“if needed” phone calls), and such 
calls are clearly part of the study protocol, code yes. 

2. Any of the intervention was delivered through a system that 
allowed live visual+audio linkup between subjects and 
investigators/health care providers.  This includes systems like 
telehealth, Skype, Webcams. 

3. the intervention was delivered through the Internet, Web, or 
text message. 
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4. any of the intervention was delivered through a computer such 
as a software program at an ambulatory care setting. 

5. the intervention was EXCLUSIVELY written materials that 
were given to the Ss.  

6. any of the intervention was delivered face-to-face. 
7. the intervention was delivered through the mail. 

46.  Tx format (social setting) 
0 = unable to determine 
1= single patient only 
2 = patient + support system (e.g., family 

member or friends) 
3 = group of patients  

 

47.  Tx recipient  
0 = unable to determine 
1= patient  
2 = patients’ support system and/or 

caregivers  
3 = patient’s care providers 

 

Outcome Measures & Effect Size Data  

48.  Post Treatment 
measurement timing  
(1st day of data collection 
after Tx) 

 Actual number of days between intervention and measurement for variable. 

 Record the number of days between the completion of the intervention and 1st 
data collection after intervention. 

 

49.  Length of follow up in 
days  
(Last day of data 
collection after Tx) 

 Days between the completion of the first measure and the last measure (e.g., 
first measure is at baseline, and the last measure was completed at 6 months, 
length of FU  = 6 x 30 = 180 

50.  Time points of 
measurement 

 Number of measure points (e.g., baseline and 6 months = 2, baseline and 
every 3 months for 9 months = 4 every 3 months for 1 year) 

51.  Outcomes of the study  Include both primary and secondary outcomes 

52.  Measure instruments 
0 = no 
1=list the instrument for 
each measure 

 List the name of measurement instruments for each outcome 

Pre-intervention (baseline) Treatment Group A1C 
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53.  Number of treatment subjects for which baseline data were 
calculated 

 

54.  Treatment group baseline mean A1C Use absolute means. Do not use adjusted 
means.  

55.  Treatment group baseline A1C SD Data in parentheses following means could be 
either SD or SE. Check table headers/footers for 
this information or the analysis section of the 
report. 

56.  Treatment group baseline A1C SE  

Pre-intervention (baseline) Control Group A1C 

57.  Number of Control Subjects for which baseline data were 
calculated 

 

58.  Control group baseline mean A1C  

59.  Control group baseline A1C SD  

60.  Control group baseline A1C SE  

61.  Difference between Tx and control group at baseline 
0 =unable to determine, no data report 
1=  no difference 
2= significant different 

 

Post-intervention Treatment Group A1C  

62.  Number of Treatment Subjects in time intervention 
completed for Tx group 

 

63.  Treatment group outcome mean  

64.  Treatment group outcome SD  

65.  Treatment group outcome SE  

Post-intervention Control Group A1C 

66.  Number of Control Subjects in time intervention completed 
for Tx group 

 

67.  Control group outcome mean  

68.  Control group outcome SD  

69.  Control group outcome SE  

Direction of Effect Items   

70.  Effect in the hypothesized direction for Treatment vs. 
Control?  
1  = treatment group outcome better than the control group  
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0  = treatment and control group outcome are the same 
-1 = control group outcome is better than the treatment 

group  

T statistic values 

71.  t value – post-test comparison between treatment and control 
groups; may be called ‘independent’ t-test 

Be sure to use the t value that compares 
the means of the Treatment versus the 
Control groups.   

72.  P-value associated with two groups independent t-test Do not use a cutoff value for statistical 
significance in this space. 

Success rates   

73.  Significant change of targeted concept(s) 
0 =  not mentioned, unable to determine 
1= yes 
2= no change 

 

74.  % subjects with A1C range 6-7 in treatment group pre-
intervention (baseline) 

% subjects with A1C range 6-7 as proportion in 
treatment group at baseline. 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑔𝑟𝑜𝑢𝑝 𝑤𝑖𝑡ℎ 𝐴1𝐶 𝑏𝑡𝑤 6 𝑎𝑛𝑑 7

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑔𝑟𝑜𝑢𝑝 𝑎𝑡 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒
  

75.  % subjects with A1C range 6-7 in control group pre-
intervention (baseline) 

% subjects with A1C range 6-7 as proportion in 
control group at baseline. 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑔𝑟𝑜𝑢𝑝 𝑤𝑖𝑡ℎ 𝐴1𝐶 𝑏𝑡𝑤 6 𝑎𝑛𝑑 7

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑔𝑟𝑜𝑢𝑝 𝑎𝑡 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒
  

76.  % subjects with A1C range 6-7 in treatment group post-
intervention  

% subjects with A1C range 6-7 as proportion in 
treatment group after intervention. 

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑔𝑟𝑜𝑢𝑝 𝑤𝑖𝑡ℎ 𝐴1𝐶 𝑏𝑡𝑤 6 𝑎𝑛𝑑 7

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑔𝑟𝑜𝑢𝑝 𝑎𝑓𝑡𝑒𝑟 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛
  

77.  % subjects with A1C range 6-7 in control group post-
intervention 

% subjects with A1C range 6-7 as proportion in 
control group after intervention. 

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑔𝑟𝑜𝑢𝑝 𝑤𝑖𝑡ℎ 𝐴1𝐶 𝑏𝑡𝑤 6 𝑎𝑛𝑑 7

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑔𝑟𝑜𝑢𝑝 𝑎𝑓𝑡𝑒𝑟 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛
  

78.  Intervention subjects post-intervention FBS mean  

79.  Intervention subjects post-intervention FBS SD   

80.  Control subjects post-intervention FBS mean  

81.  Control subjects post-intervention FBS SD   

82.  T value: post-test comparison between treatment and 
control groups; may be called ‘independent’ t-test. 

Be sure to use the t value that compares the means 
of the Treatment versus the Control groups.   

83.  P-value associated with two groups independent t-test Do not use a cutoff value for statistical significance in 
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this space. 

84.  procedures manage missing data 
0 = no for items not mentioned    
1 = yes 

 

85.  Reliability and validity of instruments reported 
0 = no for items not mentioned    
1 = yes 

 

86.  Statistical software used 
0 = no for items not mentioned    
1 = yes 

 

87.  Sample size estimate (power analysis)  

88.  Intention-to-treat analysis  

89.  Flow diagram  

90.  Baseline table  

91.  Paper quality score  

92.  LOE  
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Appendix C. Search Log  

Date Database(s) 
or search 
location(s) 

Keywords  
or search 
term used  

# of 
Articles 
Retrieved 
after  
 

# of 
Articles 
included 
after  
Title and 
Abstract 
review 

# of 
Articles 
included 
after full-
text 
review 

Total number excluded articles 
and number of sub-categories  

7/14/2017  PubMed  20 3 
 

3 No theory: 3 
Not RCT: 12 
Not right population: 11 
Not right OCs: 7 

8/31/2017  
 

PubMed See search 
string 
documents 

63 33 23 No theory: 0 
Not RCT: 8 
Not right population: 5 
Not the right outcomes: 10 
Study protocols without study 
results: 17 
Total: 40 (excludes 30 after 
abstract review, another 10 after 
full-text review) 
 
Column #4- Column #7 = # 
column6 

10/20/17   See search 
string 
documents 

100 24 13 Duplicates: 7 
No theory: 17 
Wrong study design: 25 
Wrong population: 17 
Wrong outcomes: 7 
Study protocols without study 
results: 3 
Not a behavioral intervention 
study: 11 
Animal study: 3 
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Total: 87 excluded after 
title/abstract screening and full-
text review   

11/9/17 Part 
3 

 See search 
string 
documents 
 

200 54 12 Duplicates:  
No theory: 11 
Wrong study design: 26 
Wrong population: 31 
Wrong outcomes: 13 
Study protocols without study 
results: 12 
Not a behavioral intervention 
study: 55 
Full text unavailable in English: 1 
142 excluded after title/abstract 
screening, and __excluded after 
full-text review, so a total 
_____excluded    

11/17/17 
Part 4 

 See search 
string 
documents 
 

100 51 9 Duplicates: 4 
No theory: 1 
Wrong study design:13 
Wrong population: 23 
Wrong outcomes: 11 
Study protocols without study 
results: 3 
Not a behavioral intervention 
study: 17 
Full text unavailable in English: 4 
Full text unavailable: 1 
49 excluded after title/abstract 
screening, and 41 excluded 
after full-text review, so a total 
of 91 excluded    

12/8/17 Part 
5 

 See search 
string 
documents 
 

100 29 6 Duplicates: 2 
No theory: 8 
Wrong study design: 26 
Wrong population: 18 



 

88 

Wrong outcomes: 14 
Study protocols without study 
results: 4 
Not a behavioral intervention 
study: 18 
Full text unavailable in English:  
Full text unavailable: 1 
71 excluded after title/abstract 
screening, and 25 excluded 
after full-text review, so a total 
97 excluded    

12/18/17 
Part 6 

 See search 
string 
documents 
 

100 27 5 Duplicates: 2 
No theory: 14 
Wrong study design: 8 
Wrong population: 22 
Wrong outcomes: 18 
Study protocols without study 
results:2 
Not a behavioral intervention 
study: 7 
Full text unavailable in English:  
Full text unavailable: 2 
73 excluded after title/abstract 
screening, and 22 excluded 
after full-text review, so a total 
_95_excluded    

1/19/2018 
Part 7&8 

  200 42 11 Duplicates: 1 
No theory: 19 
Wrong study design: 52 
Wrong population: 71 
Wrong outcomes: 55 
Study protocols without study 
results: 6 
Not a behavioral intervention 
study: 24 
Full text unavailable in English:  
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Full text unavailable: 2 
Wrong focus 22 
Wrong intervention 39 
158 excluded after title/abstract 
screening, and 30 excluded 
after full-text review, so a total 
of 189 excluded    

1/26/ 2018  
Part 9 

  101 28 8 Duplicates:3 
No theory: 8 
Wrong study design: 9 
Wrong population: 28 
Wrong outcomes: 33 
Study protocols without study 
results: 8 
Not a behavioral intervention 
study:  
Full text unavailable in English: 3 
Full text unavailable: 1 
Unreadable: 1 
Wrong focus  
68 excluded after title/abstract 
screening, and 20 excluded 
after full-text review, so a total 
93 excluded  

2/23/2018 
Part 10 

  100 33 2 Duplicates: 4 
No theory: 4 
Wrong study design: 23 
Wrong population: 19 
Wrong outcomes: 27 
Study protocols without study 
results: 4 
Not a behavioral intervention 
study: 21 
Full text unavailable in English:  
Full text unavailable:  
Unreadable:  
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Wrong focus  
Pilot study w/I 5 years of the main 
study: 1 
SR:3 
67 excluded after title/abstract 
screening, and 31 excluded 
after full-text review, so a total 
98 excluded 

3/9/2018 
Part 11 

  76 17 4 Duplicates: 4 
No theory: 6 
Wrong study design: 22 
Wrong population: 19 
Wrong outcomes: 27 
Study protocols without study 
results: 4 
Not behavioral intervention study: 
21 
Full text unavailable in English:  
Full text unavailable:  
Unreadable:  
Wrong focus  
Total 72 excluded = 59 (#4-#5) 
after title/abstract screening + 
and 13 (#5-#6) after full txt 
review, 4 (#6) articles were 
excluded 

Part 12 
4/13/2018 
For review 
articles 

  100 27 6 Duplicates:1 
No theory: 8 
Wrong study design: 43 
Wrong population: 18 
Wrong outcomes: 13 
Study protocols without study 
results:  
Not a behavioral intervention 
study: 2 
Full text unavailable in English: 3 
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Full text unavailable: 1  
Unreadable:  
Wrong focus  
Conference abstract only: 5 
Total 73 excluded after 
title/abstract screening and 12 
excluded after full-text review, 
94 articles were excluded 

Part 13 
5/4/2018 
For review 
articles 

  100 27  Duplicates: 1 
No theory: 5 
Wrong study design: 22  
Wrong population: 11 
Wrong outcomes: 14 
Study protocols without study 
results:  
Not a behavioral intervention 
study: 21 
Full text unavailable in English:  
Full text unavailable:  
Unreadable:  
Wrong focus  
Conference abstract only:  
Total 74 excluded after 
title/abstract screening and ** 
(#5-#6) excluded after full text 
review, ** (#6) articles were 
excluded 

Part 14 
6/08/2018 
For review 
articles 

  100 22  Duplicates:  
No theory: 
Wrong study design: 37 
Wrong population: 14 
Wrong outcomes: 27 
Study protocols without study 
results:  
Not a behavioral intervention 
study:  
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Full text unavailable in English: 1 
Full text unavailable:  
Unreadable:  
Wrong focus  
Conference abstract only:  
Total 78 excluded after 
title/abstract screening and ** 
(#5-#6) excluded after full text 
review, ** (#6) articles were 
excluded 

Part 15 
06/08/2018 
For review 
articles 
 

  149 69  Duplicates:  
No theory: 
Wrong study design: 37 
Wrong population: 40 
Wrong outcomes: 3 
Study protocols without study 
results:  
Not a behavioral intervention 
study:  
Full text unavailable in English:  
Full text unavailable:  
Unreadable:  
Wrong focus  
Conference abstract only:  
Total 80 excluded after 
title/abstract screening and ** 
(#5-#6) excluded after full text 
review, ** (#6) articles were 
excluded 
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Appendix D. Keywords, Phrases, Attributes, Strategies, Concepts  

Keywords Phrases Attributes Strategies Concepts 

 Accomplishment  

 Activity  

 Adherence 

 Assessment 

 Attitude(s) 

 Belief   

 Behaviors 

 Blood glucose  

 Confidence  

 Cognition  

 Cognitive  

 Coping 

 Counseling  

 Counselor 

 Demonstration   

 Diet 

 Eating 

 Education 

 Efficacy  

 Exercise session 

 Exercise  

 Expectancies  

 Expectations  

 Glucose 

 Glucose meter 

 Glycemic control 

 Knowledge 

 Outcome 

 Reflection  

 Response  

 Regulation  

 Adherence to healthy 

 Affective state  

 Barrier identification 

 Barriers to self-
management 

 Behavior change 

 Behavioral capability 

 Behavioral contracting 

 Behavioral experiment  

 Behavioral intervention 

 Behavior reinforcement 

 Challenges to self-
management 

 Comprehensive 
diabetes education 

 Concerns of potential 
diabetes-related 
complications 

 Coping strategy  

 Couple’s intervention 

 Cultural symbols  

 Cultural themes 

 Cultural patterns  

 Cultural concepts 

 Culturally relevant  

 Cultural relevant 
activities 

 Cultural values 

 Diabetes related 
healthcare 

 Application 

 Encouraging 

 Facilitated 

 Facilitating 
Acquisition 

 Follow-up 

 Health Belief 

 Partner 
impact  

 Maintenance 

 Relationships 

 Values 

 Marital bonds 
 

 

 
  

 

 

 

 Aerobic classes 

 Couples/individual 
telephone call  

 Characters/storytelling 

 Cognitive processes  

 Color-coded graph 

 Counseling sessions 

 Content for discussion 

 Diary 

 Exercise-based  

 Feedback 

 Food bingo 

 Educational soap 
opera 

 Games  

 Goal setting 

 Goal-setting forms 

 Group cooking  

 Group counseling  

 Guided discussion  

 Individual intervention 

 Log 

 Meal plan review 

 Metaphors 

 Modeling  

 Model the behavior of 
others 

 Modeling food 
purchase/preparation 

 Observational 
learning/modeling 

 Community  

 Environment 

 Empowerment 

 Interdependence 

 Literacy  

 Mastery  

 Motivation 

 Network 

 Norms 

 Problem-solving  

 Personal mastery  

 Reciprocal 
determinism 

 Social Learning 

 Self-efficacy  

 Social support 

 Transcultural 

 Transtheoretical   

 Vicariously 
learning/experience  
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 Reward  

 Self-confidence  

 Self-help 

 Self-monitor 

 Self-
management 

 Serum glucose 

 Testing 

 Verbal  

 Vicarious  
 

 Diabetes-related 
knowledge  

 Diabetes self-
management  

 Dynamic interplay 
between thoughts, 
emotions, and actions, 
and environmental 
influences 

 Efficacy expectation 

 Emotional attachment 

 Emotional coping   

 Environmental context 

 Experiential teaching 

 Facilitate social support 

 Facilitators to self-
management 

 Family, work, social 
support 

 Gain skills related to 
blood glucose 
monitoring 

 Group-based 
educational format 

 Identifying a strategy  

 Individual’s 
expectations 

 Initiate and maintain 
coping behaviors 

 Improve 
communication   

 Increasing participants’ 
understanding 

 Increasing self-
management  

 Pre-phone call 
readings 

 Picture-based food 
guide 

 Quizzes  

 Reading Food labels 

 Role play 

 Recreational sports 

 Soap opera  

 Step counter  

 Steering committee  

 Strength training 

 Story depicting  

 Telephone sessions/ 
support 

 Verbal persuasion  

 Visual aid 

 Walking programs 

 Web-based messages  

 Workbooks  
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 Knowledge and skill 
enhancement 

 Knowledge and skills 
acquisition 

 Making changes  

 Medication adherence  

 Model attitude  

 Model behaviors 

 Patients natural 
response   

 Peer educators 

 Physical activity, and 
stress reduction 

 Positive feedback 

 Provision of social 
support  

 Psychological state  

 Realistic and 
incremental goalsetting 

 Reinforce information 

 Relationships to 
promote self-care and 
problem solving 

 Self-control procedures  

 Self-management 
behaviors  

 Self-monitoring log  

 Skill-building activities 

 Self-management 
education sessions 
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Appendix E. CONSORT Checklist 

Title and abstract 

 1a Identification as a randomized trial in the title 

1b Structured summary of trial design, methods, results, and conclusions (for specific 
guidance see CONSORT for abstracts) 

Introduction 

Background and objectives 2a Scientific background and explanation of the rationale 

2b Specific objectives or hypotheses 

Methods 

Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio 

3b Important changes to methods after trial commencement (such as eligibility criteria), 
with reasons 

Participants 4a Eligibility criteria for participants 

4b Settings and locations where the data were collected 

Interventions 5 The interventions for each group with sufficient details to allow replication, including 
how and when they were administered 

Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, 
including how and when they were assessed 

6b Any changes to trial outcomes after the trial commenced, with reasons 

Sample size 7a How sample size was determined 

7b When applicable, explanation of any interim analyses and stopping guidelines 

Randomization:   

 Sequence generation 8a The method used to generate the random allocation sequence 

8b Type of randomization; details of any restriction (such as blocking and block size) 

 Allocation concealment 
mechanism 

9 The mechanism used to implement the random allocation sequence (such as 
sequentially numbered containers), describing any steps taken to conceal the 
sequence until interventions were assigned 

 Implementation 10 Who generated the random allocation sequence, who enrolled participants, and 
who assigned participants to interventions 

Blinding 11a If done, who was blinded after assignment to interventions (for example, 
participants, care providers, those assessing outcomes), and how 

11b If relevant, a description of the similarity of interventions 

Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes 

12b Methods for additional analyses, such as subgroup analyses and adjusted analyses 
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Results 

Participant flow (a diagram is 
strongly recommended) 

13a For each group, the numbers of participants who were randomly assigned, received 
intended treatment, and were analyzed for the primary outcome 

13b For each group, losses, and exclusions after randomization, together with reasons 

Recruitment 14a Dates defining the periods of recruitment and follow-up 

14b Why the trial ended or was stopped 

Baseline data 15 A table showing baseline demographic and clinical characteristics for each group 

Numbers analyzed 16 For each group, the number of participants (denominator) included in each analysis 
and whether the analysis was by original assigned groups 

Outcomes and estimation 17a For each primary and secondary outcome, results for each group, and the 
estimated effect size and it's precision (such as 95% confidence interval) 

17b For binary outcomes, presentation of both absolute and relative effect sizes is 
recommended 

Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted 
analyses, distinguishing pre-specified from exploratory 

Harms 19 All important harms or unintended effects in each group (for specific guidance see 
CONSORT for harms) 

Discussion 

Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, 
multiplicity of analyses 

Generalizability 21 Generalizability (external validity, applicability) of the trial findings 

Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and 
considering other relevant evidence 

Other information 

Registration 23 Registration number and name of trial registry 

Protocol 24 Where the full trial protocol can be accessed, if available 

Funding 25 Sources of funding and other support (such as supply of drugs), the role of funders 
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Appendix F. Study Characteristics 

Rationale for 
Exclusion: Example n 

Location of Studies n Interventionist  n Intervention Setting n 

Duplicate Study: same 
study was found twice in 
separate databases 52 

United States 45 Nurse 48 Ambulatory 
Healthcare Settings 

17 

Not Theoretically based  
104 

United Kingdom 8 Certified Diabetes 
Educator 

25 Community Center 14 

Wrong Study Design: 
qualitative, systematic 
review, cross-sectional, 
case-controlled, wrong 
comparison 366 

Netherlands 5 Physician 7 Patients Home 10 

Wrong Population: 
pediatric participants  

337 

Canada 
Iran 
Taiwan  

4 Dietician 7 Telephone 3 

Wrong Outcome: 
biometrical 279 

China  
Thailand 

3 Researcher 14 Unknown 11 

Non-behavioral Study: 
physical activity counter, 
cooking course, 
educational,  

219 

Australia 
Belgium 
Denmark 
India 
Qatar 
Norway 
South Korea 

2 Health coach  10   

Study Protocol without 
Results 

63 

Argentina 
Finland 
Italy 
Japan 
Mexico 
Africa 
Spain 
Sir Lanka 
Sweden 
Republic of Congo 

1 Psychologist 1   
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Trinidad Tobago 

Full Text Unavailable 9 United States 45     

Full Test Unavailable in 
English 11 

United Kingdom 8     

Wrong Intervention: drug 
trial  39 

Netherlands 5     

Conference Abstract 
Only 

5 

Canada 
Iran 
Taiwan  

4     

Animal Study: In vitro, 
animal study 19 

China  
Thailand 

3     

Unreadable 

3 

Australia 
Belgium 
Denmark 
India 
Qatar 
Norway 
South Korea 

2     

 

 

Argentina 
Finland 
Italy 
Japan 
Mexico 
Africa 
Spain 
Sir Lanka 
Sweden 
Republic of Congo 
Trinidad Tobago 

1     
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Appendix G. Baseline and Follow-up Characteristics   

First 
author 

Interven
tion 
sample 
complet
ion rate  

Contro
l 
sample 
comple
tion 
rate  

Theory  Conc
ept 

 Intervention 
components  

Treat
ment 
A1C 
pre- 
mean  

Treat
ment 
A1C 
post-
mean 

Contr
ol 
A1C 
pre- 
mean 

Co
ntr
ol 
A1
C 
pos
t-
me
an 

Direct
ion of 
Effect  

p-
valu
e 

Sevick *** *** SCT self-
effica
cy  

action plan, 
assessment, 
feedback, goal, 
knowledge and 
skills, self-
monitoring 

7.7 7.1 7.5 7.3 none 0.31 

Deakin  150/157 141/15
7 

ET empo
werm
ent 

knowledge and 
skill 
enhancement, 
efficacy 
enhancement, 
goal 
identification 
and setting, 
feedback,  

7.7 7.1 7.7 7.8 treatm
ent 
group 
outco
me 
better 
than 
control 
group  

<0.0
01 

Mohamed  109/215 181/21
5 

ET and 
HBM 

empo
werm
ent 

exploring health 
beliefs, 
addressing 
coping skills, 
changing 
attitude & 
practice, 
accepting 
responsibility 
for one’s 

8.6 7.87 8.61 8.4
2 

treatm
ent 
group 
outco
me 
better 
than 
the 
control 
group 

0.01
2 
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disease, goal 
setting 

Allen  21/27 25/25 SCT self-
effica
cy 

goal 
identification 
and setting, 
problem-
solving, self-
monitoring, 
efficacy 
enhancing, 
feedback, role 
modeling or 
vicarious 
experience, 
verbal 
persuasion,   

8.9 7.7 8.4 8.1 treatm
ent 
group 
outco
me 
better 
than 
the 
control 
group  

<0.0
5 

Plotnikoff  45/47 43/49 SCT and 
TTM 

self-
effica
cy 
and 
empo
werm
ent 

individualized 
PA counseling 
and prescription 
by a personal 
trainer and 
telephone 
support, 
telephone 
support with 
diabetes 
educator,  

7.3 7.2 7.8 7.2 treatm
ent 
and 
control 
outco
mes 
are 
the 
same 

  

Furler  142/151 106/11
5 

theory of 
change, 
normaliza
tion 
process 
theory 

an 
enha
nced 
recon
figure
d role 
for 
prima
ry 

nurses training 
and mentoring 
shared decision 
making,  

8.7 
medi
an 

7.4 
medi
an 

8.5 
medi
an 

8 treatm
ent 
group 
outco
me 
better 
than 
the 

<0.0
01 
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care 
practi
ce 
nurse
s 

control 
group  

Jayasuriy
a  

28/30 25/30 ET self-
effica
cy 

face to face 
meetings, 
motivational 
interviewing, 
client-centered 
counseling, 
goal setting with 
a plan of action 
and diary 

9.8 7 9.7 8.3 treatm
ent 
group 
outco
me 
better 
than 
the 
control 
group  

<0.0
01 

Gucciardi  25/41 36/46 Plan 
behavior 

self-
effica
cy 

face to face 
meetings, 
individual 
tailoring, 
problem-solving 
techniques, 
culturally 
competent 
components 

7 6.8 7 6.8
8 

treatm
ent 
and 
control 
outco
mes 
are 
the 
same 

0.75 

Hornstein  40/44 59/60 Theories 
of illness 
and 
wellness 

patie
nt 
perce
ption 

self-report 
questionnaires 
assessing well-
being, 
treatment 
satisfaction, 
and symptoms, 
face to face 
meetings, group 
sessions,  

5.7 5.4 5.8 6.4 treatm
ent 
group 
outco
me 
better 
than 
the 
control 
group  

0.00
5 
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Glasgow  153/174 148/16
1 

SCT self-
effica
cy 

action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring 
by log, diary, 
tracking, 
motivational 
interviewing or 
MI, problem-
solving, efficacy 
enhancing 

9.2 8.9 9.4 9.4 treatm
ent 
group 
outco
me 
better 
than 
the 
control 
group  

0.19 

Miller      SLT, 
SCT, 
informati
on 
processin
g model 

  Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring 
by log, diary, 
tracking,   

7.2 6.7 7.4 7.4 treatm
ent 
group 
outco
me 
better 
than 
the 
control 
group  

0.00
5 

Steed  53/65 51/59 self-
regulator
y theory, 
and SCT 

illnes
s 
belief
s, 
self-
effica
cy, 
qualit

examination of 
beliefs, 
feedback, goal 
identification, 
and setting, 
knowledge and 
skill 
enhancement, 
problem-

8.39 8.13 8.65 8.5 treatm
ent 
group 
outco
me 
better 
than 
the 

0.07 
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y of 
life 

solving, efficacy 
enhancing, role 
modeling 

control 
group  

Juul  20/20 20/20 Self-
determin
ation 
theory 

auton
omy, 
supp
ort, 
and 
motiv
ation 

motivational 
interview, 
knowledge and 
skill 
enhancement 

7.1 7.06 7.1 7.1 treatm
ent 
group 
and 
control 
group 
outco
me is 
the 
same 

0.67 

Allen    12/14 15/15 unable to 
determin
e 

self-
effica
cy, 
probl
em-
solvin
g 

self-monitoring, 
feedback, 
action plan, 
problem-solving 
counseling 

8.4 7.6 8.7 8.2 treatm
ent 
and 
control 
group 
outco
me is 
the 
same 

0.69 

Orsama  24/27 24/29 HBM and 
change 
theory 

self-
beha
vior 

motivational 
interview, 
assessment, 
and feedback, 
self-monitoring, 
knowledge and 
skills 
enhancement 

6.86 6.82 7.09 7.1 treatm
ent 
group 
outco
me 
better 
than 
the 
control 
group  

0.02
5 

Rosal  14/15  /10 SCT effica
cy 

self-efficacy, 
self-monitoring, 
counseling, role 
model, dietary 

7.7 6.85 9.3 9.1
8 

treatm
ent gp 
outco
me 

0.02 
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guidelines, 
problem-solving 

better 
than 
control 
gp 

Salinero-
Fort  

300/302 300/30
3 

PRECED
E model 

predi
sposi
ng, 
reinfo
rcing, 
Enabl
ing 

  7.05 7.02 7.36 7.3
8 

treatm
ent gp 
outco
me 
better 
than 
control 
gp 

<0.0
1 

Spencer  72/84 92/99 ET  knowl
edge, 
self-
effica
cy, 
self-
mana
ging 
beha
vior 

Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
efficacy 
enhancing,  

8.6 7.8 8.5 8.5 treatm
ent gp 
outco
me 
better 
than 
control 
gp 

<0.0
1 

Thoolen  32/39 52/52 Proactive 
coping 
and self-
regulatio
n 

self-
mana
geme
nt 

goal setting, 
planning, 
problem-
solving, 
knowledge 
enhancement 

  6.17   6.3
4 

treatm
ent 
and 
control 
outco
mes 
are 
the 
same 

  

Tucker  19 35 Health 
self-
empower
ment 
theory 

healt
h-
relate
d 

empowering, 
knowledge 
enhancement, 
problem-
solving,  

  23         
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beha
viors 

Wichit  67/70 67/70 SET self-
mana
geme
nt 

knowledge & 
skills 
enhancement, 
self-monitoring 
and diary,  

7 7 6.3 7.3 treatm
ent 
and 
control 
outco
mes 
are 
the 
same 

0.2 

Williams  /469 /417 Self 
Determin
ation 
theory 

auton
omy 

action plan, 
feedback, 
assessment, 
goal setting, 
problem-solving 

            

Boehm /115 /41 SCT opera
tive 
condit
ioning 
with 
cognit
ive 
proce
sses 
and 
obser
vation
al 
learni
ng 

Assessment, 
self-monitoring, 
knowledge 
skills 
enhancement, 
feedback,  

        the 
treatm
ent 
group 
is not 
better 
than 
the 
control 
group 

  

Kelley  /29   Precede-
Proceed 
model 

beha
vior 
healt
h and 
qualit

self-monitoring 
and diary, 
feedback, 
knowledge 
enhancement 
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y of 
life 

Yang 121 116 American 
Associati
on of 
Diabetes 
Educator
s Self-
Care 
Behaviou
rs 
framewor
k 
(AADE7) 

self-
care 

being active, 
problem-
solving, 
reducing risk 
and health 
coping 

9.5       Treat
ment 
group 
better 
than 
the 
control 
group 

<0.0
5 

Wing     self-
manage
ment 

beha
vior 
modifi
cation 

weigh-in and a 
lecture-
discussion on 
the role of diet 
and exercise, a 
calorie goal, 
calculated as 
(pretreatment 
weight X 12)- 
1,000, with a 
minimum 
calorie goal of 
1,000 calories 
per day. 
Frequency of 
contact differ in 
each treatment 
group 

        Behavi
or 
modifi
cation 
group 
lost 
more 
weight 
than 
either 
the 
nutritio
n 
educat
ion or 
standa
rd-
care 
conditi
on 
group 
during 
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the 
initial 
16 
weeks
.  

Trief 67 not 
mentio
ned 

Interdepe
ndence 
theory 

coupl
es-
focus
ed 

behavioral 
contract, self-
monitoring, 
realistic and 
incremental 
goal setting, 
knowledge, and 
provision of 
social support  

        Treat
ment 
group 
better 
than 
the 
control 
group 

  

Krein  110/123 106/12
3 

Chronic 
care 
model 

healt
h 
status 

goal setting, 
role-playing, 
feedback, 
knowledge 
enhancement 

9.3 9.3 9.2 9.2 treatm
ent 
group 
and 
control 
group 
outco
me is 
the 
same 

0.65 

Partapsin
gh  

58/61 61/61 Stages of 
change 
model 

readi
ness 
to 
chan
ge 

self-monitoring, 
feedback 

8.5 9.1 8.2 9.3 treatm
ent 
group 
and 
control 
group 
outco
me is 
the 
same 

0.02
5 
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Pearce  74/108 63/91 HBM self-
effica
cy  

knowledge and 
skills 
enhancement, 
problem-solving 

7.5 7.4 7.6 7.4 treatm
ent 
group 
and 
control 
group 
outco
me is 
the 
same 

  

Plontnikoff 133/193 79/94 Planned 
Behavior, 
HBM,   
Protectio
n 
Motivatio
n Theory, 
SCT, 
TTM   

None assessment, 
feedback, 
Knowledge and 
skill 
enhancement, 
self-monitoring, 
motivational 
interviewing 

7.09 7.14 7.08 7.0
7 

Contro
l group 
outco
me is 
better 
than 
the 
treatm
ent 
group 

0.36
5 

Sharifirad 48/50 49/50 (BASNEF
) Model 

belief
s, 
attitu
des, 
subje
ctive 
norm
s, 
and 
enabli
ng 
factor
s 

assessment, 
feedback, goal, 
knowledge and 
skill 
enhancement, 
support,  

7.7 7.33 7.81 7.7
6 

treatm
ent 
group 
outco
me 
better 
than 
the 
control 
group 

<.00
01 

Sixta 41/63 64/68   knowl
edge, 
belief 

assessment, 
feedback, goal 
identification 

7.32   7.65       
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and setting, 
knowledge and 
skill 
enhancement, 
problem-
solving, coping, 
support  

DeVries  40/41 36/37 Self-
determin
ation 
theory 

functi
onal 
and 
cognit
ive 
ability 

problem solving 
techniques, 
feedback, goal 
setting, action 
plan 

7.5 6.87 7.6 7.7
5 

Treat
ment 
group 
better 
than 
control 
group 

0.02
7 

Heinrich E /287 /272 Self 
Determin
ation 
theory 

Motiv
ation 

motivational 
interviewing, 
self-reflection, 
goal setting, 
problem-
solving, active 
patient 
participation 

6.49   6.51     0.44 

Balducci S 139/   SCT and 
HBM 

Effica
cy 

counseling 
sessions, 
knowledge 
enhancement, 
problem-
solving, 
feedback 

7.43 7.08 7.32 7.2
5 

Treat
ment 
group 
better 
than 
the 
control 
group 

0.01
8 

D'Eramo-
Melkus  

40/57 37/52 SCT, 
TTM,  

Effica
cy 

knowledge & 
skills 
enhancement, 
goal setting, 
problem-

8 7.4 8.3 7.7 treatm
ent 
group 
and 
control 
group 

0.00
01 
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solving, efficacy 
enhancement 

outco
me is 
the 
same 

Kashfi  /50 /50 HBM Effica
cy 

efficacy 
enhancement, 
role modeling 

8.95 7.9 8.91 8.7
7 

Treat
ment 
group 
better 
than 
control 
group 

<0.0
01 

Kim  105/120 104/13
0 

PRECED
E & 
PROCEE
D models 

self-
effica
cy  

knowledge 
enhancement, 
self-monitoring, 
counseling, 
motivational 
interviews, 
problem solving 

8.9 7.6 8.8 8.1 Treat
ment 
group 
better 
than 
control 
group 

<0.0
1 

Crowley  165/182 164/17
7 

TTM Beha
vior 
chan
ge 

knowledge & 
skills 
enhancement, 
self-monitoring, 
and diary,  

8 7.8 8 7.9 treatm
ent 
group 
and 
control 
group 
outco
me is 
the 
same 

  

Ha  23/25 23/25 SCT self-
effica
cy  

knowledge & 
skills 
enhancement, 
goal setting, 
self-monitoring, 
feedback, role 
modeling, peer 
modeling 

7.1 6.73 7.08 7.0
5 

Treat
ment 
group 
better 
than 
the 
control 
group 
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Huang  31/33 30/32 Stress 
and 
copying  

Copyi
ng 

motivational 
interviewing, 
feedback, 
problem-
solving, 
knowledge 
enhancement, 

7.68 6.16 7.84 7.4
9 

Treat
ment 
group 
better 
than 
the 
control 
group 

0.01 

Juul 52/63 56/64 Transfor
mative 
learning 
& health 
literacy 
theory 

probl
em-
solvin
g 

knowledge and 
skills 
enhancement, 
reflection, 
efficacy 
enhancement, 
goal setting, 
problem-
solving, 
assessment, 
and feedback 

        treatm
ent 
group 
and 
control 
group 
outco
me is 
the 
same 

  

Keeratiyut
awong  

40/45 41/45 Orem's 
self-care 

self-
care 

knowledge & 
skills 
enhancement, 
self-monitoring, 
goal setting, 
problem-
solving, 
feedback 

8.93 8.6 7.8 8.3 treatm
ent 
group 
and 
control 
group 
outco
me is 
the 
same 

  

Lujan  71/75 70/75 Communi
ty 
empower
ment 

Empo
werm
ent 

goal setting, 
knowledge 
enhancement, 
feedback, 
efficacy 
enhancement 

8.21 7.76 7.71 8.0
1 

Treat
ment 
group 
better 
than 
control 
group 

<0.0
01 
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Cai  29/30 28/30 SET self-
effica
cy 

assessment, 
goal setting and 
identification, 
goal 
identification 

7.93 6.93 7.54 7.8
2 

treatm
ent 
group 
outco
me 
better 
than 
control 

<.00
01 

Davies  314/621 248/48
8 

Leventhal
’s 
common-
sense 
theory, 
the dual-
process 
theory, 
and SLT 

self-
effica
cy, 
empo
werm
ent 

goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
efficacy 
enhancing, peer 
support,  

8.3 7.07 7.9 6.9
7 

treatm
ent 
group 
outco
me 
worse 
than 
control 

0.78 

Ouden  66/72 75/81 Theoretic
al 
framewor
k for 
SDM in 
clinical 
practice 

share
d 
decisi
on 
makin
g 

assessment, 
goal setting and 
identification, 
goal 
identification 

7.9 8.5 8.2 8.4 treatm
ent 
group 
outco
me 
worse 
than 
control 

0.14 

Denig 177/225 98/119 The 
Internatio
nal 
Patient 
Decision 
Aids 

empo
werm
ent 
and 
treat
ment 
decisi
ons  

assessment, 
goal setting, 
and 
identification, 
goal 
identification, 
self-efficacy  

6.8   6.8   Treat
ment 
groups 
did not 
improv
e by 
an 
import
ant 
amoun
t 

0.42
4 
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Gb 142/146 138/14
4 

SET self-
effica
cy 

assessment 0.94 1 -0.1 -0.4 Treat
ment 
group 
better 
than 
outco
me 

0.00
1 

Glasgow     SCT self-
effica
cy 

assessment 7.8 7.6 7.9 7.7 Treat
ment 
group 
outco
me 
better 
than 
control 
for 
serum 
control 

<0.0
01 

Khunti 420/388 272/34
2 

Leventhal
’s 
common-
sense 
theory, 
dual-
process 
theory, 
and SLT 

self-
effica
cy 

assessment, 
feedback, goal 
identification, 
and setting, 
knowledge and 
skill 
enhancement 

8.3 -1.32 8.12 -
0.8
1 

Treat
ment 
and 
control 
group 
same 

0.81 

Moriyama 34/42 23/23 TTM qualit
y of 
life 
and 
self-
effica
cy 

knowledge and 
skill 
enhancement, 
decision 
making, goal 
setting, self-
monitoring, 
feedback, 

7.5 6.85 7.4 7.2
5 

Treat
ment 
group 
outco
me 
better 
than 
control  

<0.0
01 



 

115 

motivational 
interview 

Muchiri 38/41 38/41 knowledg
e 
attitude-
behavior 
model, 
HBM, 
SCT 

knowl
edge, 
belief
s and 
attitu
des, 
self-
effica
cy, 
and 
goal 
settin
g 

assessment, 
self-monitoring, 
knowledge and 
skill 
enhancement, 
goal setting, 
feedback 

10.8 9.8 11.4 10.
4 

Treat
ment 
and 
control 
group 
same 

0.16 

Skelly  115/120 59/60 Symptom 
manage
ment 
model 

sympt
oms 

counseling, 
knowledge & 
skills 
enhancement, 
goal setting, 
feedback, 
problem-solving 

8.38 7.8 8.1 7.5
5 

Treat
ment 
and 
control 
group 
same 

  

Sugiyama  203/258 196/25
8 

ET empo
werm
ent 

knowledge & 
skills 
enhancement, 
self-monitoring, 
efficacy, 
problem-
solving, goal 
setting, 
feedback 

9.7 8.7 9.7 9.2 Treat
ment 
group 
better 
than 
the 
control 
group 

0.02 

Anderson  117/125 108/11
4 

Empower
ment 
behavior 
change  

Empo
werm
ent, 
attitu
de  

Knowledge, skill 
enhancement, 
action plan, 
goal setting, 
problem-solving 

8.74 8.34 8.41 8.1
3 

Treat
ment 
group 
better 
than 

0.00
1 
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the 
control 
group 

Chen 33/36 32/36 ET  empo
werm
ent 

Assessment, 
problem-
solving, 
motivational 
interviewing  

9.24 8.37 8.95 8.7
3 

Treat
ment 
group 
better 
than 
control 
group 

  

Domenec
h 

40/53 39/71 unable to 
determin
e 

  Knowledge, skill 
enhancement, 
self-monitoring 
by log  

9 7.9 9 8.4 Treat
ment 
group 
better 
than 
the 
control 
group 

0.00
5 

Ebrahimi  50/53 53/53 SLT, 
HBM. ET 

empo
werm
ent 

Knowledge, skill 
enhancement, 
problem-
solving, self-
efficacy, 
efficacy 
enhancing, 
feedback, 
assessment 

  7.75   8.6
1 

Treat
ment 
group 
better 
than 
the 
control 
group 

0.00
3 

Kim  22/22 23/23 TTM stage
s of 
chan
ge 

goal setting, 
action plan, 
assessment, 
feedback, 
knowledge 
enhancement, 
self-monitoring, 
problem-

7.84 6.96 7.78 8.1
9 

Treat
ment 
group 
better 
than 
the 
control 
group 

0.02 
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solving, efficacy 
enhancing 

Kirk  32/35 31/35 TTM Stage
s of 
chan
ge 

Self-monitoring, 
goal setting, 
assessment, 
feedback, 
knowledge & 
skills 
enhancement, 
report 

8.3 7.99 8.8 9.1
7 

Treat
ment 
group 
better 
than 
control 
group 

<0.0
5 

Kleinman  44/44 47/47 HBM,  
Health 
action 
process 
approach
,18 
theory of 
planned 
behavior,
19 and, 
SET  

self-
effica
cy  

Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
problem-
solving, efficacy 
enhancing, 
support 

9.4 7.9 9.1 8.2 Treat
ment 
group 
better 
than 
the 
control 
group 

0.02 

Robertson ** ** ** ** ** ** ** ** ** ** ** 

Sunaert 2425/24
25 

1749/1
749 

Chronic 
care 
model  

Self-
care  

              

Wallace  491/491 82/82   collab
orativ
e 
goal 
settin
g 

Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-

10 9 9.3 8.9 Treat
ment 
group 
better 
than 
the 
control 
group 

0.00
3 
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management, 
problem-
solving, efficacy 
enhancing, or 
peer support,  

Wattanak
orn  

38/40 38/40 Motivatio
nal 
interview, 
self-
regulatio
n 

collab
orativ
e, 
evoca
tive, 
and 
honor
ing 
patie
nts’ 
auton
omy 
and 
self-
effica
cy, 
illnes
s 
repre
senta
tions, 
cognit
ive 
and 
emoti
onal 

Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
motivational 
interviewing or 
MI, problem-
solving, efficacy 
enhancing, role 
play, role 
modeling or 
peer support, 
SM support, 
promote 
collaboration/int
eraction with 
providers, 
reinforcement, 
empowerment,   

            

Gallegos  25/25 20/20   Effica
cy 

Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 

10.36 8.04 9.44 9.7
7 

  0 
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knowledge and 
skill 
enhancement, 
self-monitoring, 
motivational 
interviewing or 
MI, problem-
solving, 
problem-
solving, 
knowledge 
enhancement, 
assessment, 
and feedback 

Griffin  227/239 219/23
9 

Plan 
behavior 

Healt
h 
Perce
ption 

knowledge & 
skills 
enhancement 

7.23 6.66 7.01 6.6
7 

Treat
ment 
and 
control 
group 
same 

  

Holmen 79/101 41/50 the 
motivatio
nal, TTM, 
and a 
problem-
solving 
model 

motiv
ation
al 

MI 8.1 7.8 8.4 8.2 treatm
ent 
better 
than 
the 
control 
group 

0.57 

Chlebowy 12/31 18/36 motivatio
nal 

motiv
ation 

MI 7.8 7.6 8.1 8 treatm
ent 
group 
better 
than 
control  

0.55
9 

Odnoletko
va  

240/287 246/28
7 

Unable to 
determin
e 

empo
werm
ent 

Action plan, 
assessment, 
feedback, goal 

7 6.9 7 7 treatm
ent 
better 

0.04
6 
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identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
motivational 
interviewing or 
MI, problem-
solving, 
empowerment, 
promote 
collaboration/int
eraction with 
providers 

than 
the 
control 
group 

Sinclair 34/48 31/34 SCT, 
social 
manage
ment 

self-
effica
cy  

Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
problem-
solving, efficacy 
enhancing, role 
play, role 
modeling or 
peer support, 
SM support, 
promote 
collaboration/int
eraction with 
providers, 

9.9 8.2 9.8 9.4 treatm
ent 
group 
better 
than 
control  

less 
than.
0001 
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reinforcement, 
empowerment,  

Trief 143/198 57/82 social 
ethologic
al theory, 
SLT, 
interdepe
ndent 
theory  

knowl
edge, 
goal, 
self-
monit
oring, 
year 
contr
acting
, 
partn
er 
involv
emen
t 

Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
motivational 
interviewing or 
MI, problem-
solving, 
empowerment, 
promote 
collaboration/int
eraction with 
providers 

9.1 8.6 9.1 8.5 control 
group 
better 
than 
the 
interve
ntion 
group 

  

Graziano 61/62 58/58 HBM  HBM 
mode
l 
posits 
that 
healt
h-
relate
d 
beha
viors 
are 
influe
nced 
by 
perce

knowledge  8.71 7.876 8.59 1.8
23 

control 
group 
better 
than 
the 
interve
ntion 
group 

0.84 
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ptions 
of 
susce
ptibilit
y and 
severi
ty of 
illnes
s, as 
well 
as 
perce
ptions 
of the 
benef
its 
and 
barrie
rs 
assoc
iated 
with 
follow
ing a 
presc
ribed 
healt
hcare 
regim
en  

Guo 77/84 41/48     Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 

8.25 7.45 8.2 7.7
3 

treatm
ent 
group 
better 
than 
control  

0.02 
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skill 
enhancement, 
self-monitoring, 
problem-
solving, efficacy 
enhancing, role 
play, role 
modeling or 
peer support, 
SM support, 
promote 
collaboration/int
eraction with 
providers, 
reinforcement, 
empowerment, 

Gregg  41/43 37/38 Model of 
the role 
of 
emotional 
avoidanc
e 

Avoid
ance 

goal 
identification 
and setting, 
efficacy 
enhancing, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
assessment, 
feedback 

8.12 7.5 8.21 8 treatm
ent 
group 
better 
than 
control  

<0.0
5 

Inouye  86/104 96/103 HBM  healt
h 
Perce
ption 

assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
problem-

8.1 7.84 7.8 7.7
8 

Treat
ment 
and 
control 
group 
same 

0.66 
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solving, efficacy 
enhancing, role 
play, role 
modeling, 
empowerment,   

Lenjawi  109/215 181/21
5 

HBM, 
cognitive 
theory, 
ET, the 
focus of 
control 
theory 

empo
werm
ent 

 assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
problem-
solving, efficacy 
enhancing, 
empowerment,   

8.67 7.87 8.61 8.4
2 

treatm
ent  
group 
better 
than 
the 
control 
group 

0.01
2 

Piette  145/172 146/16
7 

unable to 
determin
e 

perso
nal 
belief
s, 
medic
ation 
adher
ence, 
confid
ence, 
perce
ived 
confid
ence, 
depre
ssion 

efficacy 
enhancing, 
assessment, 
feedback, goal 
identification, 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
motivational 
interviewing or 
MI, problem, 
empowerment 

7.25 7.7 7.7 7.7 Treat
ment 
and 
control 
group 
are 
the 
same 

0.7 

Rosal  124 128 SCT self-
effica
cy  

assessment, 
feedback, goal 
identification, 

8.85 8.4 9.11 8.9 Treat
ment 
and 
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and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
problem-
solving, efficacy 
enhancing, role 
play, role 
modeling 

control 
group 
same 

Shayeghia
n  

53/50 50/53 stress-
buffering 
model 

Copyi
ng 

Assessment, 
feedback, goal 
identification 
and setting, 
motivational 
interviewing or 
MI, problem-
solving, 
reinforcement 

7.46 7.03 7.61 7.8
1 

treatm
ent 
group 
better 
than 
control  

0.00
1 

Shreck  /262 /264 HBM  risk 
perce
ptions 

Action plan, 
assessment, 
feedback, goal 
identification, 
and setting, 
knowledge and 
skill 
enhancement, 
problem-
solving, efficacy 
enhancing, SM 
support, 
reinforcement 

8.6   8.7       

Toobert  /142 /138 Implicit 
logic 
model 

Impro
ve 
healt
h 

Action plan, 
problem-
solving, 
assessment, 

8.4 8.3 8.2 8.3 Treat
ment 
and 
control 
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beha
vior 

feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
efficacy 
enhancing, 
empowerment  

group 
same 

Torbjørns
en 

43/50 44/50 Transthe
oretical & 
problem-
solving 
model  

Probl
em-
solvin
g 

assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
motivational 
interviewing or 
MI, problem-
solving, SM 
support  

8.2 7.8 8.3 8 Treat
ment 
and 
control 
group 
same 

  

Tang  77/77 77/77 ET empo
werm
ent 

assessment, 
feedback, goal 
identification, 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
problem-
solving, 
reinforcement, 
empowerment 

8.2 7.6 7.9 8.2 Treat
ment 
group 
better 
than 
control 

0.00
8 
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Trief  12/12 13/13 Social 
learning 
theory 

effica
cy 

 problem-
solving, goal 
identification 
and setting, 
reflection, 
contracting, 
promote 
collaboration/int
eraction with 
couples, self-
monitoring 

8.14 7.65 8.22 7.9
5 

Treat
ment 
and 
control 
group 
same 

  

Welch 90/118 50/58 Motivatio
nal 
theory 

motiv
ation
al 
intervi
ewing 

Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
motivational 
interviewing or 
MI, problem-
solving, SM 
support, 
promote 
collaboration/int
eraction with 
providers, 
reflection, 
empowerment 

8.95   8.8   Treat
ment 
group 
better 
than 
control 

<0.0
1 

Whittemor
e  

26/29 23/24 Adaptatio
n to 
diabetes 

Adapt
ation 

Assessment, 
feedback, goal 
identification, 
and setting, 
knowledge and 

7.7 7.5 7.6 7.5 Treat
ment 
and 
control 

0.61 
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skill 
enhancement, 
self-monitoring, 
problem-
solving, SM 
support, 
reinforcement 

group 
same 

Barrera  137/163 108/11
6 

social 
resource 
variable 

Socia
l 
resou
rce 

assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
problem-
solving, peer 
support 

7.4   7.6   Treat
ment 
group 
better 
than 
control 

  

Magee  37/51 41/50 Integrate
d care 
model 

self-
care 

Action plan, 
feedback, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
problem-solving 

11.8 10.5 11.6 11.
1 

Treat
ment 
and 
control 
group 
same 

0.18 

Kim  34/50 16/23 TTM  (1) 
motiv
ation
al 
readi
ness 
for 
stage
s of 
chan
ge, 

Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
efficacy 
enhancing  

7.75 7.2 7.87 8.3 Treat
ment 
group 
better 
than 
control 

<0.0
1 
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(2) 
self-
effica
cy, 
(3) 
decisi
onal 
balan
ce, 
and 
(4) a 
numb
er of 
cognit
ive 
and 
beha
vioral 
proce
sses 
of 
chan
ge 

MacPhail  39/ 38/ Health 
action 
process 
approach 
(HAPA) 

motiv
ation 
and 
volitio
n 

Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
motivational 
interviewing or 
MI, problem-

          0.61 
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solving, efficacy 
enhancing  

Murray  144/185 163/18
9 

Cognitive 
theory 

effica
cy 

 assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
efficacy 
enhancing 

7.3 7.22 7.3 7.4
6 

Treat
ment 
group 
better 
than 
control 

0.01
4 

Siminerio  88/109 29/32 ET empo
werm
ent 

Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
motivational 
interviewing or 
MI, problem-
solving, role 
play, promote 
collaboration/int
eraction with 
providers, 
empowerment 

8.63   8.7 8.8
9 

treatm
ent 
group 
same 
than 
control 

0.44 

Van Dijk-
de Vries  

99/166 124/19
1 

SLT probl
em-
solvin
g 

Problem-
solving, diary, 
self-monitoring, 
assessment, 
action plan, 
feedback  

7 6.9 6.9 6.8 CG is 
better 
than 
Tx 
group 

0.42 
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Van 
Olmen 

/401 /380 Plan 
behavior 

beha
vior 
chan
ge 

Assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
problem-
solving, SM 
support, 
promote 
collaboration/int
eraction with 
providers,   

            

Vincent 9/10 8/10 the 
chronic 
disease 
self-
manage
ment 
model 

self-
effica
cy 
and 
self-
mana
geme
nt 
beha
viors 

Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
problem-
solving, efficacy 
enhancing, MI, 
role modeling, 
or peer support 

6.6 6.1 6.7 6.8 treatm
ent 
group 
same 
than 
control 

0.12 

Wang  109/124 107/12
8 

SCT self-
effica
cy  

Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
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self-monitoring, 
motivational 
interviewing or 
MI, problem-
solving, efficacy 
enhancing, role 
modeling or 
peer support, 
SM support,  

Wolever  27/30 22/26 wheel of 
health 
model 

self-
awar
eness 

Action plan, 
assessment, 
feedback, goal 
identification 
and setting, 
knowledge and 
skill 
enhancement, 
self-monitoring, 
motivational 
interviewing or 
MI, problem-
solving 

7.9 7.5 8.1 8.2 treatm
ent 
group 
same 
than 
control 

  

Wu  40/42 42/45 self-
regulator
y 
behavior
al 
education 

self-
regul
ation 

assessment, 
knowledge skill 
enhancement, 
self-monitoring, 
peer support, 
problem-
solving, self-
reflection, goal 
setting, 
feedback 

9.41 7.84 9.62 9.0
9 

Treat
ment 
group 
better 
than 
control 
 

 

0.01 

**, undetermined  
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Appendix H. Intervention, Strategy, and Activity Characteristics  

Definitions of Intervention Terms 

Term Definition  

Behavioral Intervention An intervention focusing on a behavioral approach to lifestyle change (Sevick et 
al., 2012).   
 
Clinical and psychosocial support to improve self-management behaviors (Gb & 
Premkumar, 2016).   

Counseling Intervention An intervention based on a behavioral theory using engaging methods to offer 
guidance (Plontnikoff et al., 2011). 

Culturally Tailored Intervention An intervention designed explicitly for a cultural group and measures previously 
adapted and tested for use within the cultural group (Rosal et al., 2011). 

Family Oriented Intervention An intervention based on a behavioral theory that engaged the family, not just the 
patient (Cai & Hu, 2016). 

Self-management Intervention An intervention designed to produce behavioral change or lifestyle change based 
on a behavioral change theory (Glasgow et al., 2006; Murray et al., 2017).   

Nutrition Specific Intervention An intervention based on a behavioral theory focused on nutrition counseling 
(Muchiri, 2015).  

Physical Activity Intervention An intervention based on a behavioral theory focused on physical activity 
coaching (Kim, Hwang, & Yoo, 2004). 

Domain, Strategy, and Description 

Domain Strategy Description 

 
 
 
 
Cognitive  

Knowledge Enhancement (Ha) To provide information  

Problem Solving (Gucciardi) A mechanism to cope with a challenge 

Reflection (Anderson, Wu) A self-regulating learning method 

Action Plan (Sevick) A strategy to accomplish a goal 

Assessment (Glasgow) An appraisal  

Feedback (Moriyama) Decision-making guidance through dialogue 

Goal Setting (Moriyama) Identifying something personal to accomplish 

 
 
 
Affective 

Efficacy Enhancement (Chen) Positive perception of self-management ability 

Empowerment (Davies) A strategy to instill confidence  

Support (Lujan) Someone who provides help 

Counseling (Sevick) Guidance to enhance knowledge and perception of 
ability 
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Motivational Interview (Chen) A method to enhance the perception of ability or 
knowledge 

 
 
 
Psychomotor 

Role modeling To serve as an example for an observer 

Self-monitoring Demonstration of knowledge of any aspect of 
diabetes self-management 

Skill enhancement (Domenech) Demonstration of knowledge or any skills required 
for diabetes self-management 

Vicarious Experience Delivers an experience to another person 

 

Strategy Activity 

Strategy  Activity   n 

Knowledge 
enhancement 

In-person educational classes, mailed, email, booklets, pamphlets, and real-time 
response via a personal device (Plontnikoff, 2011; Sevick, 2012; Glasgow, 2006). 

73 

Skill enhancement  Checking serum glucose, reading a food label, or what action to take for low or high 
serum glucose (Cai & HU, 2016; D’Earmo 2010; Ha, 2014; Miller, 2002; Sevick, 
2012).    

73 

Feedback  Face to face, verbally on a telephone, by non-verbally via an electronic device 
(Allen, 2008; Sevick et al., 2012).   

68 

Problem-solving Assistance to identify solutions in a variety of situations (Sixta, 2008). 56 

Assessment A determination of what was known before the intervention, after participants 
received the education of specific objectives, or after the entire program had been 
completed.  Investigators assessed skills, such as identifying nutritious food, 
properly performing a serum glucose check, or what food to choose with 
hypoglycemic (Cai & Hu, 2016; Glasgow et al., 2006; Miller et al., 2002).   

44 

Efficacy 
enhancement 

Group and individual activities to increase the perception of personal control (Vicent, 
2007).  

32 

Action plan Designation of a strategy to accomplish a goal (Spencer, 2011) 28 

Goal setting Short and long-term goals are individualized and targeted to individual needs 
(Glasgow et al., 2006; Cai & Hu, 2016).   

26 

Motivational 
interview 

An interview strategy to help identify barriers to self-management and develop 
resolutions (Inouye, 2015) 

22 



 

135 

Self-monitoring Observation and record of required activities (Wichit, 2017) 21 

Support The provision of education, advice, or acceptance (Plontkiff, 2011) 19 

Role modeling To act out specific actions or behaviors (Rosal, 2005) 15 

Counseling Assistance and coaching to overcome barriers and challenges of self-management 
(Allen, 2011) 

5 

Reflection Thoughtful consideration of self-management activities (Davis, 2008) 2 

Vicarious 
experience 

 Observation of another’s successful experience (Allen, 2008) 1 
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Appendix I. Quality Appraisal  

First Author, Year 

S
e

le
c
ti
o
n
 

P
e

rf
o

rm
a

n
c
e
 

D
e

te
c
ti
o

n
 

A
tt

ri
ti
o

n
 

First Author, Year 

S
e

le
c
ti
o
n
 

P
e

rf
o

rm
a

n
c
e
 

D
e

te
c
ti
o

n
 

A
tt

ri
ti
o

n
 

Allen, 2008 
    

Miller, 2002 
    

Allen, 2011 
    

Mohamed, 2013 
    

Anderson, 2017 
    

Moriyama, 2009 
    

Balducci, 2017 
    

Muchiri, 2015 
    

Barrera, 2006 
    

Murray, 2017     

Boehm, 1993 
    

Odnoletkova, 
2016     

Cai, 2016 
    

Orsama, 2013     

Chen, 2015 
    

Ouden, 2017     

Chlebowy, 2015 
    

Partapsingh, 
2011     

Crowley, 2013 
    

Pearce, 2008     

D’Eramo-Melkus, 
2010     

Piette, 2001     

Davies, 2008 
    

Plontnikoff, 2013     

Deakin, 2006 
    

Plotnikoff, 2011     

Denig, 2014 
    

Robertson, 2002     

DeVries, 2016 
    

Rosal, 2005     

Domenech, 1995 
    

Rosal, 2011     

Ebrahimi, 2016     

Salinero-Fort, 
2011     

Furler, 2017     

Sevick, 2012     

Gallegos, 2006     

Sharifirad, 2011     

Gb, 2016     

Shayeghian, 
2016     

Glasgow, 1996     

Shreck, 2014     

Glasgow, 2006     

Siminerio, 2013     

Graziano, 2009     

Sinclair, 2013     

Gregg, 2004     

Sixta, 2008     

Griffin, 2014     

Skelly, 2009     

Gucciardi, 2007     

Spencer, 2011     

Guo, 2014     

Steed, 2005     

Ha, 2014 
    

Sugiyama, 2015     

Heinrich, 2010 
    

Sunaert, 2010     

Holmen,2014 
    

Tang, 2010 
    

Hornstein, 2005 
    

Thoolen, 2007 
    

Huang, 2016 
    

Toobert, 2011 
    

Inouye, 2015 
    

Torbjørnsen, 
2014     

Jayasuriya, 2015 
    

Trief, 2011 
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Juul, 2014 
    

Trief, 2011 
    

Juul, 2016 
    

Trief, 2016 
    

Kashfi, 2012 
    

Tucker, 2014 
    

Keeratiyutawong, 
2006     

Van Olmen, 2017 
    

Kelley, 2011 
    

Van Dijk-de 
Vries, 2015     

Khunti, 2012 
    

Vincent, 2007 
    

Kim, 2004 
    

Wallace, 2016 
    

Kim, 2006 
    

Wang, 2014 
    

Kim, 2015 
    

Wattanakorn, 
2013     

Kirk, 2003 
    

Welch, 2011 
    

Kleinman, 2017 
    

Whittemore, 
2004     

Krein, 2004 
    

Wichit, 2017 
    

Lenjawi, 2017 
    

Williams, 2007 
    

Lujan, 2007 
    

Wing, 1985 
    

MacPhail, 2014 
    

Wolever, 2010 
    

Magee, 2015 
    

Wu, 2014 
    

 
    Yang, 2015 

    

Low risk= , Moderate risk= , High risk=  
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Chapter 3: The Effectiveness of Social Cognitive Theory-Based Interventions on 

Glycemic Control in Adults with Type 2 Diabetes Mellitus: A Systematic Review 

and Meta-Analysis Protocol  

This chapter addresses the second research objective of the dissertation and lays the 

groundwork for the systematic review and meta-analysis of social cognitive theory-based 

interventions. The second research objective is to examine theory-based interventions to 

determine the effective concepts and components of the specific theory identified in 

research objective one, social cognitive theory.  

Abstract 

Background: For adults diagnosed with Type 2 Diabetes Mellitus (T2DM), failing to 

engage in self-management behaviors leads to poor glycemic control. Social cognitive 

theory (SCT) has been shown to improve health behavior by altering cognitive 

processes and increasing belief in accomplishing a task. Objectives: To systematically 

identify, evaluate, and analyze the effect of SCT-based interventions to improve 

glycemic control in adults with T2DM. Methods: This protocol follows the 2009 Preferred 

Reporting Items for Systematic Review and Meta-Analysis (PRISMA) reporting 

guidelines. Data sources will include PubMed, CINAHL, PsychINFO, Cochrane library, 

and Web of Science. Studies examining SCT-based behavioral interventions for adults 

diagnosed with T2DM in randomized control trials in the outpatient setting will be 

included. Intervention effectiveness will be compared with routine care. Screening and 

data collection will be completed in multiple stages with three reviewers: (1) an 

independent review of titles/abstracts, (2) full review, and (3) data collection with 

alternating teams with two reviewers for disputes to be resolved by the third reviewer. 

Study quality and risk of bias will be appraised by three reviewers using Cochrane's Risk 

of Bias Tool. The standardized mean differences will be used to describe the 

intervention effect sizes on self-efficacy and diabetes knowledge. The raw mean 
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difference of glycosylated hemoglobin (HbgA1c) will be provided in a random-effects 

model and presented in a forest plot. The expected limitations of this study are dealing 

with incomplete data, the need to contact authors, analyzing various types of glycemic 

control measures accurately within the same dataset. Result: This protocol was granted 

institutional review board exemption on October 7, 2019. International Prospective 

Register of Systematic Reviews (PROSPERO) registration was received on April 28, 

2020. The review began in April 2020. The results of the study will be disseminated 

through conference presentations, peer-reviewed journals, and meetings. Conclusion: 

This systematic review will appraise the effectiveness of SCT-based interventions for 

adults diagnosed with T2DM and provide the most effective interventions for improving 

their health behaviors.   

PROSPERO ID: CRD42020147105 

Keywords: Social cognitive theory, Type 2 Diabetes Mellitus, glycemic control, 

self-efficacy, self-management, HgBA1c 
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The Effectiveness of Social Cognitive Theory-Based Interventions on Glycemic 

Control in Adults with Type 2 Diabetes Mellitus: A Systematic Review and Meta-

Analysis Protocol  

An estimated 9.4% of the American population has Diabetes Mellitus, of which 

90-95% are diagnosed with Type 2 Diabetes Mellitus (T2DM; American Diabetes 

Association [ADA], 2018). Insulin resistance characterizes T2DM and often is 

precipitated by lifestyle-associated risk factors (Center for Disease Control and 

Prevention [CDC], 2017a). Managing T2DM requires applying a large amount of 

knowledge to maintain consistent behaviors. Other requirements for effective diabetes 

self-management are high levels of discipline and diligence for prudent decision making. 

Complex medical regimens and poor perception of the ability to control the disease 

worsen self-management adherence (Nicolucci et al., 2013; Sabourin & Pursley, 2013). 

The inadequacy of diabetes self-management and suboptimal glycemic control was well-

documented in a national prevalence study involving over 4900 participants. The study 

examined the prevalence of people who met glycemic targets from 1988 to 2010. Of the 

4,900 participants, only 52.5% experienced glycemic control with glycosylated 

hemoglobin, HgBA1C, less than 7%; 47.5% of participants experienced an HgBA1C 

over 7% (Stark Casagrande et al., 2013; Stetson et al., 2017). Deficient glycemia was 

attributed to individual progression pathophysiology, poor self-management skills, a lack 

of support, and non-adherence to a healthy lifestyle (Stark Casagrande et al., 2013). The 

Center for Disease Control and Prevention (2017b) outlines the severe complications of 

poor glycemic control, such as myocardial infarction, stroke, limb amputation, and renal 

failure. Complex disease regimens and poor perception of the ability to control the 

disease worsen adherence to self-management regimens (Nicolucci et al., 2013; 

Sabourin & Pursley, 2013).  
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Theory-Based Behavioral Interventions  

The use of theory in behavioral research is not new; theory-based behavioral 

interventions have been shown to produce longer and lasting glycemic control in adults 

with T2DM (Tougas et al., 2015; Zhao et al., 2017). Behavioral interventions direct 

behavioral change through cognitive pathways (Gb & Premkumar, 2016). Theory acts as 

a framework to identify the active ingredient in effective self-management interventions 

by providing or identifying relational concepts or phenomena and enhance intervention 

fidelity (Graham et al., 2016; Tougas et al., 2015). Personalized behavioral interventions, 

based on behavioral change theories, are more effective than a generalized curriculum 

or routine care alone (Allen et al., 2008; Cheng et al., 2017; Zhao et al., 2017).   

 In a scoping literature review examining how current research presents theory-

based interventional studies, several considerations warranted exploration, for example, 

(1) which theory or theories were used, (2) which concept(s) were used as the 

foundation of an intervention, and (3) what variables were measured compared to the 

theory and concepts that were identified (Smith, 2019; not published). Among the three 

criteria, one similarity and some inconsistencies were noted. One similarity was that one 

theory consistently held favor among the scientific community was social cognitive 

theory (SCT) was more commonly used than any other theory. Despite the collective 

judgment pointing to the effectiveness of SCT, variations of its use were identified within 

the current literature. For example, (1) only a single concept was identified as the focus, 

(2) some studies identified a concept(s) yet measured another variable(s), (3) finding 

was inconsistent and reported as both effective and ineffective, and (4) numbers one, 

two, and three combined were seen in some studies. At initial glance, the 

inconsistencies could lead to a false conclusion that no prevailing effective or singularly 

dominant theory exists to reduce glycemia. A deeper investigation is warranted for the 

use and the reported effectiveness of SCT-based trials. Neglecting further inspection 
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would disregard an apparent consensus on SCT within the scientific community. A 

systematic review and meta-analysis on the most prevalent theory would confirm or 

deny the current scientific consensus and identify the most effective interventions to 

reduce glycemia in adults with T2DM. 

Social Cognitive Theory 

Social cognitive theory (SCT) promotes self-management behavior (i.e., adopt a 

healthy lifestyle) through self-regulating cognitive processes (Bandura, 1999). Cognitive 

processes are more than receiving an education or performing a skill. They are defined 

as managing complex health conditions (e.g., T2DM) to obtain the desired response 

(e.g., optimal glycemic control; Bandura, 1977a,1986; Glasgow et al., 1999). 

Self- management behavior is the cornerstone of effective diabetes care and includes a 

healthy diet, routine physical activity, glucose self-monitoring, and medication 

adherence. Based on SCT, cognitive processes promote self-management behavior by 

improving knowledge, self-efficacy, and problem-solving skills (Bandura, 1986).  

Emerging from the scoping review came the SCT-based framework (see Figure 

4), which guides this research. In this framework, glycemic control is the outcome of self-

management behavior and is defined as a HgBA1C of less than 7%, fasting serum 

glucose between 70-130 mg/dL, and serum glucose of 180 mg/dL two hours past a meal 

(ADA, 2018). Self-management behavior is made up of various complex daily activities 

required to reach glycemic targets (Ahola & Groop, 2013; Boger et al., 2015; Fisher et 

al., 2014; Sabourin & Pursley, 2013; Whitehead et al., 2016) and defined as self-

monitoring serum glucose, healthy eating, regular physical activity, stress management, 

problem-solving, medication adherence, and setting goals (Erdem & Korda, 2014; Hunt 

et al., 2012).  

  First, SCT-based interventions promote self-management behavior through 

enhancing diabetes self-management knowledge, which is defined as a general 



 

143 

knowledge of diabetes self-management, e.g., hypoglycemia management, diet, 

physical activities, and medication adherence (Fitzgerald et al., 2016). Second, SCT-

based intervention improves self-efficacy, which is defined as the belief individuals have 

in themselves to perform a behavior (Bandura, 1999). Last, SCT-based interventions 

improve self-management by improving problem-solving skills, defined as a series of 

cognitive operations used to figure out what to do when the way to reach a goal is not 

apparent (Ahola & Groop, 2013; Glasgow et al., 2007; Nezu et al., 2012). Social support 

plays a significant role in the effect of SCT-based intervention on self-management 

behavior. Social support, a moderator of self-management, is informational support by 

providing education or advice (Ahola & Groop, 2013; Ansari et al., 2017; Tang et al., 

2008). Instrumental support can be financial support or physical assistance with self-

management actions. Emotional support provides acceptance and approval, where 

affirmational support provides validation of self-management efforts (Ahola & Groop, 

2013; Ansari et al., 2017; Tang et al., 2008). The conceptual framework (see Figure 4) 

guides the proposed systematic review.  

Figure 4 

Elements of Self-management and Glycemic Control   
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Objectives 

The purpose of this review is to examine the effect of SCT-

based behavioral interventions to improve glycemic control in 

adults with T2DM. The first hypothesis is patients who received an 

SCT-based intervention had better glycemic control. Further, the 

second hypothesize is that patients who received greater social 

support had better glycemic control.  

The research goals are:   

1. To examine the relationships between glycemic control 

and the concepts (i.e., self-efficacy, knowledge, problem-solving) 

targeted by SCT-based behavioral interventions in adults with 

T2DM.   

2. To examine the pooled effect of SCT-based intervention 

on glycemic control (i.e., HgBA1c, fasting serum glucose) in adults 

with T2DM.  

3. To examine the interaction between social support and 

SCT-based interventions on glycemic control in adults with T2DM. 

Methods 

This systematic review follows the 2009 Preferred 

Reporting Items for Systematic Review and Meta-Analysis 

(PRISMA) reporting guidelines. The stages of the systematic 

review will be a ten-step process (see Figure 5).  

Figure 5 

Systematic Review Stages 
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Research Design 

Due to its inherent strength, this systematic review will examine randomized 

control trials (RCT). Studies with a less rigorous methodology, e.g., non-randomized 

trials and quasi-experimental or observational studies, research protocols, and drug 

trials, will be excluded. No date restrictions will be applied in searching for eligible 

studies.    

Eligibility  

Included criteria are presented (see Table 6), and exclusion criteria include studies 

targeting healthcare professionals, those diagnosed with Type 1 Diabetes Mellitus 

(T1DM), gestational diabetes, prediabetes, drug-induced diabetes, or metabolic 

syndrome, and individuals age 18 and younger will be excluded. The physiological and 

metabolic differences of metabolic syndrome, T1DM, gestational diabetes, prediabetes, 

drug-induced diabetes, and those younger than age 18 warrant exclusion from this 

review. 

Table 6. Inclusion Criteria  

 

Studies occurring only in the outpatient environment will be included. No 

restrictions on gender, socioeconomic status, ethnicity, or race. Studies using another 

theory, model, or framework other than SCT will be excluded.  No exclusions on the 

length of the intervention or follow-up will be applied. Studies with no comparison, an 

Category Criteria  

Population Studies occurring in the outpatient setting with participants that have 
been previously diagnosed with T2DM and over the age of 18.  

Intervention Interventions based on SCT concepts.  
Or interventions that used a combination of SCT and another 
theory, model, or framework with a minimum three-month time 
frame.  

Comparison Routine care   

Outcomes HgBA1c, fasting serum glucose,  

Study Design Experimental designs, including randomized control trials (RCT) 
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additional, or alternative comparison will be excluded because providing anything less 

than routine care is inappropriate. Included concepts of SCT are self-efficacy, skills, 

practice, motivation, self-regulation, attitude, expectations, knowledge 

enhancement/acquisition, skill enhancement/acquisition, social norms, social network, 

social support, community, experience mastery, efficacy expectation, problem-solving, 

verbal persuasion, vicarious experience, physiological feedback, reflection, and reward.   

Outcomes 

The primary outcome of interest is glycemic control.  Glycemic control will be assessed 

pre-and post-intervention. All glycemic control outcomes will be observed and recorded 

objectively.   

Glycemic control. HgBA1c is a blood test measuring the average blood glucose 

level over the past three months. Glucose adheres to the hemoglobin located within the 

red blood cell. The adherence of glucose to the red blood cell is referred to as 

glycosylated hemoglobin or HgBA1c (ADA, 2018). The secondary measures of glycemic 

control are fasting blood glucose and post-prandial blood glucose (ADA, 2018). All 

studies lasting less than three months will be excluded, as HgBA1c takes three months 

to manifest.  

Search Strategy 

A GALILEO search using SCT and T2DM search terms presents thousands of 

results. Completing a GALILEO search begins with the development of key terms; 

however, this search alone will produce results that cover other topics. A comprehensive 

search strategy was developed and will be used to complete the literature search in four 

stages by three reviewers.  

Keywords and phrases are derived from the research objectives and are the 

foundation of the search strategy. The search will be completed in four stages.  Stage 

one will be with the development of search terms, phrases, descriptions, and attributes.  
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An example of key SCT concepts and derived strategies (see Table 7) were gleaned 

from a previously completed scoping literature review completed between 2016-2018.  

Table 7. SCT Concepts and Derived Strategies  

Theory  SCT Concepts SCT Concept Derived Strategies 

 
 
SCT 

Social learning, social 
cognitive, feedback, 
knowledge, attitude, self-
efficacy, efficacy, 
confidence, problem-solving, 
coping, strategy, motivation, 
self-regulation, attitudinal, 
belief, efficacy expectation, 
accomplishment, verbal 
persuasion, vicarious 
experience, physiological or 
affective state, physiology 
feedback, social norms,  
social network, social 
support, community, mastery 
experience, and reward. 

Soap opera, guided group discussion, group 
cooking, cooking demonstrations, group 
meals, presentations, messages, self-
monitoring demonstrations, 
cognitive reframing, quizzes, family support, 
behavioral “experiments” (or trials), stress 
management, label reading, review log, 
reinforcement of positive attitudes, visual 
aids, goal setting, group games, support, 
planning, literacy, color-coded graph, traffic 
light, log, track, personalized counseling, 
identifying- strategy, role play, reflection, 
group counseling, encouraging, 
positive feedback, skill demonstration, 
role modeling, assessment, follow-up, 
worksheet, self-help 

Stage two will begin with a broad search of keywords and phrases. An example 

of a beginning search string is presented in Appendix A. An initial broad search will be 

used to identify relevant studies and to assist in expanding keywords and phrases for a 

more in-depth search. A previous search for any systematic reviews on this topic only 

revealed one study on theory-based educational interventions for adults with T2DM 

(Zhao et al., 2017). However, currently, no systematic review meta-analysis on SCT-

based behavioral interventions for adults with T2DM exists. Systematic reviews will be 

examined to expand keywords and phrases for a more in-depth search. At a minimum, 

Medline, Cumulative Index to Nursing and Allied Health Literature (CINAHL), and 

PubMed will be searched during stage two. Existing systematic reviews will be reviewed 

to expand keywords and phrases for a more in-depth search. At a minimum, Medline, 

CINAHL, and PubMed will be searched during stage two.   

Stage three will be an expanded search of key concepts, terms, strategies, and 

phrases and will include Medline, CINAHL, PubMed, Web of Science, Ovid, PsycINFO, 
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and Cochrane Library. Additionally, ProQuest, a dissertation database, grey literature, a 

hand search, and a search of the reference lists of included studies will be utilized. 

Boolean operators, "AND" and "OR" will be used as connectors for keywords, and MeSH 

terms will be used. Relevant professional organizations will be searched for reports, 

guidelines, unpublished research, e.g., the American Diabetes Association.   

Stage four will be a search of the reference lists of identified articles for any 

relevant references, systematic reviews and meta-analyses, and hand searching 

appropriate journals. Additionally, an author search will be conducted for any 

publications by Zhao (2017) because this author conducted a known similar systematic 

review that is known. 

 No date or language restrictions will be applied on the searches; however, 

studies are not translatable, they will be excluded. Database searches will include peer-

reviewed journals, and full-text studies only will be included with reported results. 

Further, if the entire database since inception is not used, a valid reason will be 

provided. As the search strategy progresses, a detailed record of search activities will be 

created (see Appendix B). Literature Search Log of Activities in Bibliographic Databases. 

Eligible citations will be identified and organized in the EndNote X7 citation manager. 

The first reviewer will download citations into an online publication screening manager, 

Rayyan, for the title and abstract screening (Ouzzani et al., 2016).   

Publication Selection Criteria 

Reviewers will work independently initially, then in teams of two, to allow the third 

reviewer to settle any disputes that may arise. The review team will include a doctoral 

student as the first reviewer, a doctorally-prepared dietician researcher as the second 

reviewer, a doctorally-prepared nursing researcher and major advisor as the third 

reviewer, two reference librarians, and a statistician. The first and second reviewers 

completed training specializing in systematic reviews and meta-analyses. 
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A record of search results will be compiled into numbered lists by the first 

reviewer to create the search log (see Appendix B) and be used to develop the study 

flow diagram (see Figure 6). The search log will document each database search and all 

rationale for excluding any titles, abstracts, or study by the first reviewer. Entries for the 

search log will include the number of included and excluded documents, along with the 

rationale for exclusion from the independent and full-text review.    

The initial screening will be completed on Rayyan by three reviewers, which 

enables reviewers to screen blindly and independently. The first screening will be of 

titles and abstracts; duplicates will be removed and noted for the search log. Reviewers 

will then meet to discuss and make decisions on titles and abstracts in conflict from the 

independent review. Studies that meet inclusion criteria will be organized in a separate 

folder in a shared file on Dropbox, and the full-text articles will be retrieved by the first 

reviewer. The full-text screening will be completed in teams of two reviewers, and data 

will be collected in the codebook (see Appendix C). The hand search will be completed 

and included publications will be added to the full-text review.  

Quality Assessment 

The review team will follow the 2009 PRISMA checklist to evaluate included 

studies (see Appendix F). Further, the unit of analysis will be assessed to determine at 

which point randomization occurred to ensure participants are not duplicated in results. 

An evaluation will occur on the number of participants at baseline versus follow-up, 

attrition rates, and if an intention to treat analysis was completed. If missing data for 

calculating effect sizes are present, corresponding authors will be contacted for further 

information. If two attempts are unsuccessful in reaching a corresponding author within 

two weeks, the article will be excluded. The quality of individual studies will be assessed 

by examining the risk of bias while coding. The Cochrane Collaboration Tool of 

Assessing Risk of Bias (see Appendix G) will serve as the guide to assessing bias in the 
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included literature. Judgment for selection, performance, detection, attrition, reporting 

and selection bias will be based on answering "yes" or "no" to specific criteria. Two 

reviewers will assess the risk of bias according to the requirements above and discuss 

any disputes with the third reviewer.  
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Figure 6 

Systematic Review Flow Diagram 

 

Data Extraction and Management 

The review team will conduct data extraction and management in an Excel 

spreadsheet. The first reviewer will work closely with the reference librarian to produce 

an effective search string of all literature. The first and second reviewers and major 
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advisor understand research design and the ability to critique research studies. The first 

and second reviewers will code independently and settle any disputes with the third 

reviewer. A statistician will ensure the proper analyses will be conducted for the different 

types of data extracted. The data that is extracted will be coded and defined according to 

the codebook example and organized by category and criteria (see Table 8) (see 

Appendix C). The codebook will be the foundation for a table presenting the 

characteristics of the included studies. The characteristics of the included studies and 

extracted data will be reported in an Excel table (see Appendix H).  

Table 8. Data Extraction Categories   

Category Criteria 

Properties of the study  Study design, purpose, search strategy, inclusion 
criteria, exclusion criteria, data selection and 
extraction, statistical analysis 

Included study 
characteristics 

Study design, study source, funding source, sample 
setting, type of control, theory, theory concept(s), diet 
or physical activity intervention, complication 
management, if any  

Study sample 
characteristics 

Mean sample age and standard deviation for the 
intervention group and control group, the percentage of 
women and race, comorbidity mean and standard 
deviation, duration of T2DM diagnosis, and the 
percentage of insulin users  

Measures  The timing between post-intervention and follow-up, 
the total length of time for the final follow-up, the total 
number of the time points of measures, mean HgBA1c 
and finger stick serum glucose with standard deviation, 
the standard effect for intervention and control group 
baseline and follow-up, the direction of effect, t-value, 
p-value 

Quality assessment Study design, randomization or blinding/masking if any, 
inclusion and exclusion criteria, completion rates for 
intervention and control group, targeted treatment, 
identified outcomes, the difference between 
intervention group and control, power analysis 
completed, reliability/validity, intention to treat analysis, 
a flow diagram, baseline table, and level of evidence 

Major findings All reported primary and secondary outcomes 
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Data Analysis 

Data analysis will be completed using Comprehensive Meta-Analysis. The 

standardized mean differences will be used to describe the intervention effect sizes on 

self-efficacy and diabetes knowledge. To calculate the standardized mean differences, 

the mean, standard deviations, and change scores of self-efficacy and knowledge 

evaluation scales will be recorded (Chang et al., 2014; Fitzgerald et al., 2016; Glasgow 

et al., 2007; Hill-Briggs et al., 2011; Lee et al., 2015; Nezu et al., 2012 al., 2012; Toobert 

et al., 2000). 

The standardized mean differences will be considered small, moderate, or large, 

with values of 0.20, 0.50, or 0.80. An individual and overall effect size, a 95% confidence 

interval, variance, and a p-value will be reported. For measures of glycemic control, 

HbgA1c, finger stick serum glucose, postprandial serum glucose, and random serum 

glucose will be recorded. Baseline and follow-up standard deviations (SD) and p-values 

for HgBA1c were recorded. If the SD were not obtainable after two failed attempts in 

contact with corresponding authors, then the mean and p-value for HgBA1c or fasting 

glucose were used in the analysis. If only graphic figures were available, then a mean 

was determined by enlarging the image or searching for a secondary publication. The 

outcome effect was expressed as the standardized mean difference with Cohen's d and 

95%confidence interval (95% CI). The p-value will also be reported for each article. 

Sensitivity analyses will be completed to determine the impact of outliers if any.    

Heterogeneity will be assessed by visual inspection of the forest plot, the Chi-

square (Q) using a significance level of p=<0.05, and the I2 statistic. Heterogeneity 

among studies will be assessed using the Higgins and Thompson I2 statistic, which 

indicated the variability in the intervention attributable to heterogeneity. A Higgins and 

Thompson I² value of 25%-50% is considered to reflect low, a value of >50%-75% 

moderate, and a value greater than 75% high heterogeneity (Higgins et al., 2003). If 
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heterogeneity is indeed present, we will use a random effect model to identify where 

variations may lie and explain it in the narrative (Borenstein et al., 2009).    

If heterogeneity is present, a moderator analysis will be conducted to determine if 

a difference exists between studies that reported SCT exclusively and studies that 

reported SCT and the use of another theory, model, or framework.  We aim to determine 

which variation of theory (e.g., SCT alone or SCT and another theory) are more 

effective. Further, a subgroup analysis on those studies reporting a self-efficacy 

component of the intervention versus another concept will be completed. Subgroups will 

be analyzed by evaluating the Q between and p-value (Borenstein et al., 2009). Additionally, 

a subgroup analysis will be conducted on the length of follow-up to compare the impact 

on HgBA1c between studies lasting <89 days and >90 days.  

Examination of a funnel plot will assess publication bias by performing a Begg 

and Mazumdar rank correlation and an Egger’s regression test. The Begg and 

Mazumdar and Egger’s tests determine if the effect size is reflective of the study’s 

sample size. The funnel plot will be analyzed to note the presence of symmetry by 

assessing the distribution of individual effect sizes surrounding the x-axis versus the 

standard error on the y-axis. If publication bias is present Duval and Tweedie’s trim and 

fill will be completed (Borenstein et al., 2009). Duval and Tweedie’s method identifies the 

studies casing an asymmetrical funnel plot. The procedure re-calculates the effect of 

bias to determine how much impact is made and if a change occurs in the effect when 

adjusted. Judgments on the low, moderate, or high bias will be made by the reviewing 

team based on Cochrane’s criteria for judging bias (see Appendix C; Borenstein et al., 

2009).  

To summarize findings, a Forrest plot along with a narrative concerning study 

limitations, consistency of effects, imprecision, indirectness, and publication bias will be 
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reported (Borenstein et al., 2009). Sensitivity, subgroup, and moderator analyses will 

also be discussed in the narrative.    

Data Synthesis 

The data will be presented in a summary of findings tables and will serve as the 

foundation for discussing the results. Analysis of the raw mean difference will be 

provided in a random effect model and presented in a forest plot. A discussion of results 

for each outcome will be presented in narrative form. Further, a discussion of the results 

from the subgroups and sensitivity analysis will also be presented. For each study, the 

consistency of pooled effect, precision or imprecision of the effect, and bias will be 

evaluated and discussed. Results of the study characteristics will be presented in an 

appendix (see Appendix H). A reflection on the methods specified in this proposal will be 

included to present any issues that arose in the discussion section. And finally, a 

discussion in a narrative format on the clinical significance of the results will also be 

completed.  

Results 

This protocol was granted Institutional Review Board exemption on October 7, 

2019, by Augusta University in Augusta, Ga. PROSPERO registration ID: 

CRD42020147105 was received on April 28, 2020. The review began on April 29, 2020. 

As of May 27, 2020, 43 publications were included in this review. The results of the 

study will be disseminated through conference presentations, peer-reviewed journals, 

and meetings. 

Discussion 

With any study, expected limitations will need to be addressed.  Limitations 

include publications reporting incomplete data or analyzing various types of glycemic 

control measures accurately within the same dataset, e.g., HgBA1C and fasting serum 

glucose. The authors of missing data will be contacted and given two weeks to respond. 
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Expert statistician(s) will be consulted to guide data entry and analysis of the various 

forms of glycemic measures within the same analysis.    

Further, based on the review of information, this study utilizes the most 

comprehensive data collection tool of any similar study, with over 90 data points. This 

protocol is designed on previous research on the use of various theories to form 

effective interventions for adults with T2DM. This work will appraise the effectiveness of 

SCT-based interventions by analyzing the pooled effect of SCT-based intervention on 

glycemic control. Exploration of results will produce insights unknown before this study 

with the ultimate goal of informing healthcare providers on the most effective behavioral 

interventions for improving glycemic control.    

Proposed Timeline 

The proposed timeline is projected to begin in June 2019 and be completed in 

September 2019 (see Table 9).  This timeline is estimated to take an average of 12 

months to complete. 

Table 9. Proposed Systematic Review Timeline 

Project Tasks Timeline 

Project development plan January -December 2019 

Literature search January 2020 

Inclusion/exclusion of articles January- February 2020 

Data collection and extraction  February – March 2020 

Review of evidence  March- April 2020 

First draft of the review June 2020  

Committee review July 2020 
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Appendix A. Example Search String  

#1 

“Type 2 Diabetes” [tiab] OR (“Type 2 Diabetes” OR “T2DM” OR “Adult Onset Diabetes”)  

Results 122,720 

#2 

"Glycated Hemoglobin A"[Mesh] OR "hemoglobin A1c protein, human" [Supplementary 

Concept] OR "Blood Glucose"[Mesh] OR “glycemic control” OR “fasting blood glucose” 

OR “fasting blood sugar” OR A1C [tiab] OR “glycosylated hemoglobin” 

Results 203,321 

#3 

“Social Cognitive Theory” OR “guided intervention” OR “Bandura's social” OR “social-

cognitive”[tiab] OR “Social learning theory”[tiab] OR “Learning theory”[tiab] OR “Social 

cognitive”[tiab] OR “Self-efficacy” OR "self efficacy" OR “Efficacy theory” OR “Social 

learning”[tiab] OR “cognitive”[tiab] OR "Self-Management"[Mesh] OR "Reward"[Mesh] 

OR "Motivation"[Mesh] 

Results 542,868 

#4 

Clinical Trial [ptyp] OR Controlled Clinical Trial [ptyp] OR systematic [sb] 

Results 993,804 

#1 AND #2 AND #3 AND #4 
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Appendix B. Search Log  

1 2 3 4 5 6 7 

Date Database(s) 
or search 
location(s) 

Keywords 
or search 
term used  

# of 
Articles 
Retrieved 
after  
 

# of 
Articles 
included 
after  
Title and 
Abstract 
review 

# of 
Articles 
included 
after 
full-text 
review 

Total number excluded articles 
and number of sub-categories 
with the rationale 

 PubMed See 
search 
string 
documents 

  
 

 Duplicates: 
No theory:  
Wrong study design:  
Wrong population:  
Wrong outcomes: 
Study protocols without study 
results:  
Not a behavioral intervention 
study:  
Full text unavailable in English:  
Full text unavailable:  
Unreadable:  
____excluded after title/abstract 
screening, and ___excluded 
after full text review, so a total 
___ excluded 
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Appendix D. Codebook 

Theory-based Intervention to Promote Self-Management Behaviors for Effective Glycemic Control in Type 2 Diabetic Adults 
Systematic Review Code Book 

 

 Variable Explanation 

Report & Study Information 

1.  Paper ID  

2.  Year of publication/distribution  

3.  Frist Author name  

4.  Country the study conducted  

5.  Funding 
0 = none reported 
1 = yes, for-profit group (e.g., drug company) 
2 = yes, none-profit (e.g., NIH) 
3 = yes, funding from for-profit and non-profit 
sources 
4 = yes, unclear if for profit or not for profit funder 

 

6.  Source 
1 = journal article                         
2 = dissertation/thesis  
3 = book/chapter    
4 = presentation/abstract of presentation  
5 = manuscript/unpublished report 

 
 

7.  Title  

8.  Purpose  

9.  Study design RCT, Quasi-experimental 

10.  Were individual subjects randomized to Tx and Co groups? 
0= No/not mentioned or not clear in the report 
1 = yes, randomized by individual subject  

11.  Were data collectors blinded/masked to the assignment of subjects?  
0 = data collectors were NOT blinded to subject assignment as stated in  
       report  
1 = yes, data collectors were blinded to subject group assignment as stated in    
      report 
2 = blinding/masking of data collectors to subject group assignment was not  
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      clearly discussed in the report.  

12.  Study setting  
0 = unable to determine/ not applicable 
1 = urban/suburban 
2 = rural  

13.  Type of control 
0 = unable to determine/ not applicable  
1 = usual or standard care, no additional interventio 
2 = attention or partial attention (give intervention that is irrelevant to DM mgt) 
3= wait list, will get intervention after study 
4 = Usual or standard care + DM related attention 

14.  Inclusion and Exclusion Criteria   

Sample Characteristics:  

15.  Mean age intervention group  

16.  Age SD intervention group  

17.  Mean age control group  

18.  Age SD control group  

19.  Percent of the sample that are women in the Tx 
group 

 

20.  Percent of the sample that are women in the control 
group 

 

21.  Percent of the sample that are white  

22.  Percent of the sample that are black  

23.  Percent of the sample that are Hispanic  

24.  Percent of the sample that are others  

25.  Mean number of chronic illnesses For studies focusing on medications for a single medical 
condition, code 1 only if the study specifically states that 
the subjects have no medication condition other than the 
one for which the medications under study are being 
administered.   

26.  SD for number of chronic illnesses  

27.  Duration of T2DM in year mean Average years being diagnosed T2DM  

28.  Insulin use: yes or no  

29.  Intervention group completion rate  % subject completed study from intervention group: # 
completer at end /# participants at the beginning in the 
intervention group 
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30.  Control group completion rate % subject completed study from control group: # 
completer at end /# participants at the beginning in the 
control group 

31.  Theory  
0 = unable to determine 
1 = actual or originated from empowerment  
2 = social cognitive theory 

Transtheoretical Model (TTM) 

32.  Concepts 
0 = unable to determine 
1 = self-efficacy 

 

33.  Behavioral Intervention Components Items 
Action plan, assessment, feedback, goal 
identification and setting, knowledge and skill 
enhancement, self-monitoring, motivational 
interviewing or MI, problem-solving, efficacy 
enhancing, role play, role modeling or peer support, 
SM support, promote collaboration/interaction with 
providers, reinforcement, empowerment,   

The categories are not mutually exclusive. Some 
intervention strategies may be coded in more than one 
category. 

34.  Diet intervention 
0 = no for items not mentioned    
1 = yes 

 

35.  physical activity intervention 
0 = no for items not mentioned    
1 = yes 

 

36.  Complication management   

Intervention Delivery Characteristics  

37.  Intervention individually tailored    
0 = no 
1 = yes 

Tailoring requires that the intervention is customized to match 
selected characteristics of individual subjects (as compared to 
intervention that is the same for all subjects or interventions that are 
the same for subgroups of subjects [targeted intervention]). 

38.  Targeted intervention 
0 = no 
1 = yes 

Targeted interventions are designed specifically for subgroups within 
the larger sample, but not for individuals (tailored). Thus an 
intervention that contains different content for male vs. female 
subjects or for people on hypertension drugs vs. those on diabetes 
drugs would be targeted. 
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39.  Intervention delivery setting:   
0 = unable to determine/ not applicable 
1 = ambulatory care facility 
2 = in-patient facility/hospital 
3 = subjects’ homes 
4 = religious/spiritual center/church  
5 = community center other than health 

care facility or religious center 
6 = pharmacy 
7 = combination of settings 

 Code for where the intervention is delivered. Code as subjects’ 
homes if the intervention is entirely mediated (e.g., by phone or 
mail). 

 If subjects receive something while in the clinic they are supposed 
to implement at home, code the intervention delivery site as an 
ambulatory care facility.  

 For interventions that occurred in ambulatory care clinics or 
pharmacies that are located within hospitals, code clinic, or 
pharmacy as appropriate, NOT hospital. 
 

Interventionist profession “Interventionist” is defined as a person who delivers the intervention directly to patients 
or subjects.  

0 = profession not mentioned      1 = yes, this profession mentioned  

40.  Interventionist  
1= an RN not advanced practice nurse (APN) 
2 = an advanced practice nurse (APN) 
3 = a nurse, credentials unspecified 
4= a physician 
5= pharmacist 
6= PT 
7=OT 
8= clinical psychologist and nurse   
9 = registered dietitian 
10 = RN and RD 

Not a clinical nurse specialist (CNS) or nurse 
practitioner (NP) 
Could be described as clinical nurse specialist 
(CNS), nurse practitioner (NP), nurse-midwife 
(CNM), or nurse anesthetist (CNA). 

Intervention Dose & Format:  Code for interventions involving patients/subject contact, NOT train the trainer 
interventions   

41.  Number of intervention sessions 
 

 This does NOT include contacts used for data collection unless 
the contact included both data collection and intervention. 

 If it is unclear which sessions are devoted to MA or if only 
portions of each session were devoted to MA, then count ALL 
sessions. 

 Mailed interventions would be counted as 1 time for every 
mailing.  

 If subjects receive a packet of educational materials and are 
instructed to read one piece of the packet at different times, 
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count the number of sessions as one since they received all the 
material at the same time. 

42.  Number of minutes for each intervention 
session 
 

 If a mean is reported, code the mean. 

 If a range is reported, code the midpoint value unless report 
information suggests otherwise—for example, do not code a 
middle value if 90% of intervention contacts are 2 hours long 
and the other 10% are only 5 minutes long—in this case, code 2 
hours. 

 If the numbers of minutes vary – calculate a mean if feasible. 

 If the duration of some intervention sessions is reported, but the 
duration of other sessions isn’t coded DASH. 

 Code ALL mailed interventions as a DASH (includes 
audio/visual materials in which recorded duration is reported). 

 Code telephone interventions for the number of minutes if this 
information is provided.  

43.  Frequency of intervention 
0 = unable to determine 
1= weekly 
2 = monthly 
3 = weekly and monthly 
4 = weekly, biweekly and monthly  

  

44.  Length of intervention in days  Code the days from the beginning of any intervention until the 
interventionists no longer had any contact with subjects (except 
exclusively for data collection).  

 To convert months to day, use 30.1 as the multiplier 

45.  Delivery mode 
1 =Telephone/cell phone  
2 = telehealth system with visual + 
auditory transmission 
3= Web/Internet/Email/text message 
4 = computer but not Web/Internet/Email 
5= written materials exclusively used 
6= Face-to-face 
7= mail 
8 = mobile app 
 

8. Code yes if any of the intervention was delivered through the 
telephone. Telephone includes live conversations or 
voicemails. 
If the intervention is delivered primarily by means other than 
phone calls, but phone calls can be made at the 
interventionist’s discretion (“if needed” phone calls) and such 
calls are clearly part of the study protocol, code yes. 

9. Any of the intervention was delivered through a system that 
allowed live visual+audio linkup between subjects and 
investigators/health care providers.  This includes systems like 
telehealth, Skype, Webcams. 
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10. the intervention was delivered through the Internet, Web, or 
text message. 

11. any of the intervention was delivered through a computer such 
as a software program at an ambulatory care setting. 

12. the intervention was EXCLUSIVELY written materials that 
were given to the Ss.  

13. any of the intervention was delivered face-to-face. 
14. the intervention was delivered through the mail. 

46.  Tx format (social setting) 
0 = unable to determine 
1= single patient only 
2 = patient + support system (e.g., family 

member or friends) 
3 = group of patients  

 

47.  Tx recipient  
0 = unable to determine 
1= patient  
2 = patients’ support system and/or 

caregivers  
3 = patient’s care providers 

 

Outcome Measures & Effect Size Data  

48.  Post Treatment 
measurement timing  
(1st day of data collection 
after Tx) 

 Actual number of days between intervention and measurement for variable. 

 Record the number of days between the completion of the intervention and 1st 
data collection after intervention. 

 

49.  Length of follow up in 
days  
(Last day of data 
collection after Tx) 

 Days between the completion of the first measure and the last measure (e.g., 
first measure is at baseline, and the last measure was completed at 6 months, 
so length of FU  = 6 x 30 = 180 

50.  Time points of 
measurement 

 Number of measure points (e.g., baseline and 6 months = 2, baseline and 
every 3 months for 9 months = 4 every 3 months for 1 year) 

51.  Outcomes of the study  Include both primary and secondary outcomes 

52.  Measure instruments 
0 = no 
1=list the instrument for 
each measure 

 List the name of measurement instruments for each outcome 
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Pre-intervention (baseline) Treatment Group A1C 

53.  Number of treatment subjects for which baseline data were 
calculated 

 

54.  Treatment group baseline mean A1C Use absolute means. Do not use adjusted 
means.  

55.  Treatment group baseline A1C SD Data in parentheses following means could be 
either SD or SE. Check table headers/footers for 
this information or the analysis section of the 
report. 

56.  Treatment group baseline A1C SE  

Pre-intervention (baseline) Control Group A1C 

57.  Number of Control Subjects for which baseline data were 
calculated 

 

58.  Control group baseline mean A1C  

59.  Control group baseline A1C SD  

60.  Control group baseline A1C SE  

61.  Difference between Tx and control group at baseline 
0 =unable to determine, no data report 
1=  no difference 
2= significant different 

 

Post-intervention Treatment Group A1C  

62.  Number of Treatment Subjects in time intervention 
completed for Tx group 

 

63.  Treatment group outcome mean  

64.  Treatment group outcome SD  

65.  Treatment group outcome SE  

Post-intervention Control Group A1C 

66.  Number of Control Subjects in time intervention completed 
for Tx group 

 

67.  Control group outcome mean  

68.  Control group outcome SD  

69.  Control group outcome SE  

Direction of Effect Items   

70.  Effect in the hypothesized direction for Treatment vs. 
Control?  
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1  = treatment group outcome better than the control group  
0  = treatment and control group outcome are the same 
-1 = control group outcome is better than the treatment 

group  

T statistic values 

71.  t value – post-test comparison between treatment and control 
groups; may be called ‘independent’ t-test 

Be sure to use the t value that compares 
the means of the Treatment versus the 
Control groups.   

72.  P-value associated with two groups independent t-test Do not use a cutoff value for statistical 
significance in this space. 

Success rates   

73.  Significant change of targeted concept(s) 
0 =  not mentioned, unable to determine 
1= yes 
2= no change 

 

74.  % subjects with A1C range 6-7 in treatment group pre-
intervention (baseline) 

% subjects with A1C range 6-7 as proportion in 
treatment group at baseline. 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑔𝑟𝑜𝑢𝑝 𝑤𝑖𝑡ℎ 𝐴1𝐶 𝑏𝑡𝑤 6 𝑎𝑛𝑑 7

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑔𝑟𝑜𝑢𝑝 𝑎𝑡 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒
  

75.  % subjects with A1C range 6-7 in control group pre-
intervention (baseline) 

% subjects with A1C range 6-7 as proportion in 
control group at baseline. 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑔𝑟𝑜𝑢𝑝 𝑤𝑖𝑡ℎ 𝐴1𝐶 𝑏𝑡𝑤 6 𝑎𝑛𝑑 7

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑔𝑟𝑜𝑢𝑝 𝑎𝑡 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒
  

76.  % subjects with A1C range 6-7 in treatment group post-
intervention  

% subjects with A1C range 6-7 as proportion in 
treatment group after intervention. 

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑔𝑟𝑜𝑢𝑝 𝑤𝑖𝑡ℎ 𝐴1𝐶 𝑏𝑡𝑤 6 𝑎𝑛𝑑 7

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝑔𝑟𝑜𝑢𝑝 𝑎𝑓𝑡𝑒𝑟 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛
  

77.  % subjects with A1C range 6-7 in control group post-
intervention 

% subjects with A1C range 6-7 as proportion in 
control group after intervention. 

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑔𝑟𝑜𝑢𝑝 𝑤𝑖𝑡ℎ 𝐴1𝐶 𝑏𝑡𝑤 6 𝑎𝑛𝑑 7

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑠 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑔𝑟𝑜𝑢𝑝 𝑎𝑓𝑡𝑒𝑟 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛
  

78.  Intervention subjects post-intervention FBS mean  

79.  Intervention subjects post-intervention FBS SD   

80.  Control subjects post-intervention FBS mean  

81.  Control subjects post-intervention FBS SD   

82.  T value: post-test comparison between treatment and 
control groups; may be called ‘independent’ t-test. 

Be sure to use the t value that compares the means 
of the Treatment versus the Control groups.   
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83.  P-value associated with two groups independent t-test Do not use a cutoff value for statistical significance in 
this space. 

84.  procedures manage missing data 
0 = no for items not mentioned    
1 = yes 

 

85.  Reliability and validity of instruments reported 
0 = no for items not mentioned    
1 = yes 

 

86.  Statistical software used 
0 = no for items not mentioned    
1 = yes 

 

87.  Sample size estimate (power analysis)  

88.  Intention-to-treat analysis  

89.  Flow diagram  

90.  Baseline table  

91.  Paper quality score  

92.  LOE  
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Appendix D. SCT Concepts Description 

SCT Concept Description 

Social learning Acquired behavior from observing or imitating others.  

Social cognition Knowing, reasoning, perceiving, or mental judgment. 

Feedback Decision-making guidance through dialogue. 

Knowledge Gained understanding or skill through educations or experience. 

Attitude A way of thinking that forms behavior. 

Self-efficacy Perception of personal control or of ability to accomplishing self-management activities. 

Efficacy enhancement Positive perception of self-management ability. 

Coping   Behavioral or cognitive ability to manage circumstances perceived as stressful.  

Goal setting Short and long-term goals individualized and targeted to individual needs 

Self-regulation The aptitude of an individual to self-manage, control, and evaluate behavior. 

Belief Acceptance or certainty of something.  

Mastery  Demonstration of knowledge or skill. 

Arousal  A self-preserving behavior brings about anxiety leading to an avoidance of behaviors. 

Efficacy expectation A belief that an outcome can be accomplished. 

Problem-solving A mechanism to cope with a challenge. 

Accomplishment Require knowledge and skill acquisition, uniting and reinforcing cognitive processes. 

Verbal 
persuasion/motivation 

Persuasion to respond in the face of reward or punishment. 

Vicarious experience  Delivers an experience to another person 

Social support, community, 
social norms, 
experience  

Informational support e.g., education or advice. Instrumental support e.g. financial support or 
physical assistance with self-management actions.  Emotional support e.g., acceptance and 
approval. Affirmational support e.g., validation of self-management efforts 

Reward Recognition or achievement. 

Physiological or effective 
state 

Physical or emotional domains for receiving information or an experience. 

Reflection A self-regulating learning method 
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Appendix F. PRISMA Quality Checklist 

Section/topic  # Checklist item  
Reported 
on page 
#  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.   

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; 
data sources; study eligibility criteria, participants, and interventions; study 
appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  

 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.   

Objectives  4 Provide an explicit statement of questions being addressed with reference to 
participants, interventions, comparisons, outcomes, and study design (PICOS).  

 

METHODS   

Protocol and 
registration  

5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web 
address), and, if available, provide registration information including registration 
number.  

 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up), and report 
characteristics (e.g., years considered, language, publication status) used as 
criteria for eligibility, giving rationale.  

 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact 
with study authors to identify additional studies) in the search, and date last 
searched.  

 

Search  8 Present full electronic search strategy for at least one database, including any 
limits used, such that it could be repeated.  

 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in a 
systematic review, and, if applicable, included in the meta-analysis).  

 

Data collection 
process  

10 Describe the method of data extraction from reports (e.g., piloted forms, 
independently, in duplicate) and any processes for obtaining and confirming data 
from investigators.  
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Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding 
sources) and any assumptions and simplifications made.  

 

Risk of bias in 
individual studies  

12 Describe methods used for assessing the risk of bias of individual studies 
(including specification of whether this was completed at the study or outcome 
level), and how this information is to be used in any data synthesis.  

 

Summary measures  13 State the principal summary measures (e.g., risk ratio, the difference in means).   

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if 
completed, including measures of consistency (e.g., I2) for each meta-analysis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

178 

Appendix G. Cochrane Risk of Bias Tool 

Domain Support for judgment Review authors’ judgment 

Selection bias     

Random sequence 
generation 

Describe the method used to generate the allocation 
sequence in sufficient detail to allow an assessment 
of whether it should produce comparable groups. 

Selection bias (biased allocation to 
interventions) due to inadequate 
generation of a randomized sequence. 

Allocation concealment Describe the method used to conceal the allocation 
sequence in sufficient detail to determine whether 
intervention allocations could have been foreseen in 
advance of, or during, enrolment. 

Selection bias (biased allocation to 
interventions) due to inadequate 
concealment of allocations prior to 
assignment. 

Performance bias     

Blinding of participants 
and personnel 
Assessments should be 
made for each main 
outcome (or class of 
outcomes) 

Describe all measures used, if any, to blind study 
participants and personnel from knowledge of which 
intervention a participant received. Provide any 
information relating to whether the intended blinding 
was effective. 

Performance bias due to the 
knowledge of the allocated 
interventions by participants and 
personnel during the study. 

Detection bias     

Blinding of outcome 
assessment 
Assessments should be 
made for each main 
outcome (or class of 
outcomes) 

Describe all measures used, if any, to blind outcome 
assessors from knowledge of which intervention a 
participant received. Provide any information relating 
to whether the intended blinding was effective. 

Detection bias due to the knowledge of 
the allocated interventions by outcome 
assessors. 

Attrition bias     

Incomplete outcome 
data Assessments 
should be made for 
each main outcome (or 
class of outcomes) 

Describe the completeness of outcome data for each 
main outcome, including attrition and exclusions, 
from the analysis. State whether attrition and 
exclusions were reported, the numbers in each 
intervention group (compared with total randomized 
participants), reasons for attrition/exclusions where 
reported, and any re-inclusions in analyses 
performed by the review authors. 

Attrition bias due to the amount, 
nature, or handling of incomplete 
outcome data. 

Reporting bias     
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Selective reporting State how the possibility of selective outcome 
reporting was examined by the review authors, and 
what was found. 

Reporting bias due to selective 
outcome reporting. 

Other bias     

Other sources of bias State any important concerns about bias not 
addressed in the other domains in the tool.  
If particular questions/entries were pre-specified in 
the review’s protocol, responses should be provided 
for each question/entry. 

Bias due to problems not covered 
elsewhere in the table. 
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Appendix H. Characteristic of Included Studies Example 

Study Topic Result  

Author, year Publication type 
Method 
Participants 

Treatment/control 
Mean age 
Gender 
Race 

White 
Black 
Hispanic 
Other  

Mean duration of 
T2DM 

Intervention Theory 
Intervention format 

Control 
Intervention duration 
Outcomes 
Follow up 
Notes 

E.g., Peer-reviewed journal 
Randomized control trial 
N=50 
25/25 
58 
50% of female 
 
75% 
22% 
3% 
0 
 
5 
SCT  
Role modeling, knowledge enhancement, reflection 
Routine care 
3 months 
HgBA1c, self-efficacy 
12 months 
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Chapter 4: Systematic Review and Meta-Analysis of Social Cognitive Theory-

based Interventions on Glycemic Control in Adults with Type 2 Diabetes Mellitus  

Abstract 

Background: Adults living with Type 2 Diabetes Mellitus (T2DM) often fail to engage in 

self-management behaviors and are at risk for poor glycemic control. Social cognitive 

theory (SCT) has been shown to improve health behavior by altering cognitive 

processes. Objective: To calculate the pooled effect of SCT-based interventions in 

randomized controlled trials (RCTs) to improve glycemic control in adults with T2DM. 

Methods: The 2009 Preferred Reporting Items for Systematic Review and Meta-

Analysis (PRISMA) reporting guidelines were followed. Data sources included PubMed, 

CINAHL, PsychINFO, Cochrane library, Web of Science, and a hand search for 

unpublished research. Screening and data collection were conducted in multiple stages 

with three reviewers. Study quality and risk of bias were appraised with Cochrane's Risk 

of Bias Tool. The effect size was calculated on baseline and follow-up glycosylated 

hemoglobin (HgBA1C) means and standard deviations or group mean, and p-value. 

Protocol registration: CRD42020147105. Results: Forty studies were included and 

analyzed. The standardized mean difference, Cohen's d, showed statistical significance 

over usual care alone (d=0.31; 95%CI=019, 0.43; p< 0.001). Multiple sensitivity analyses 

show with outliers removed, the impact on effect was trivial. Heterogeneity was 

considered high, 81%, (Q=211.81, p<0.001); therefore, a random-effects model was 

used. In a moderator analysis of SCT components (e.g., self-efficacy, problem-solving, 

social support, knowledge) and a subgroup analysis of moderators based on timeframe 

(e.g., short-term being < 89 days, long-term > 90 days) results showed moderators were 

not significant. Results indicate each component is not more effective than another and 

that all SCT components may be needed to enhance glycemic control in adults with 

T2DM. Conclusion: The results of this dissertation align with the tenants of SCT, that 
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behavior change occurs through cognitive pathways. All SCT components may be 

required to enhance glycemic control, as each one carries a different weight. Each 

component is clinically important to help adults living with T2DM over the psychological 

barriers that accompany the disease.  

Keywords: Social cognitive theory, Type 2 Diabetes Mellitus, glycemic control, self-

efficacy, self-management, HgBA1c 
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Systematic Review and Meta-Analysis of Social Cognitive Theory-based 

Interventions on Glycemic Control in Adults with Type 2 Diabetes Mellitus  

An estimated 34 million Americans live with diabetes mellitus, of which 90-95% 

are diagnosed as Type 2 (T2DM; American Diabetes Association [ADA], 2021a; Center 

for Disease Control and Prevention [CDC], 2020). Insulin resistance characterizes T2DM 

and often is precipitated by lifestyle-associated risk factors (Center for Disease Control 

and Prevention [CDC], 2020). Managing T2DM requires the application of knowledge 

and skills to maintain consistent behaviors. Other requirements for effective diabetes 

self-management are high levels of discipline and diligence for prudent decision making. 

Complex medical regimens and poor perception of controlling the disease worsen self-

management adherence (Nicolucci et al., 2013; Sabourin & Pursley, 2013). Activities to 

maintain optimal health include monitoring serum glucose, balanced nutrition, physical 

activity, stress management, problem-solving, medication adherence, and goal setting 

(Carpenter et al., 2018; Erdem & Korda, 2014; Hunt et al., 2012; Ahola & Groop, 2013; 

Boger et al., 2015; Fisher et al., 2014; Fitzgerald et al., 2016; Sabourin & Pursley, 2013; 

Whitehead et al., 2016). Failure to engage in self-management activities negatively 

impacts physical and psychological wellbeing and contributes to severe complications 

such as retinopathy, nephropathy, and cardiovascular disease (CDC, 2019; Nicolucci et 

al., 2013; Stark et al., 2013; Whitehead et al., 2016).  

Behavioral interventions promote effective self-management required to 

overcome the challenges of complex daily diabetes regimens by addressing all three 

learning domains (e.g., cognitive, affective, and psychomotor; Bagnasco et al., 2013; 

Baker et al., 2011; Hagger & Weed, 2019). One issue noted is outcomes of behavioral 

interventions are subjective (i.e., self-efficacy, problem-solving, social support, and 

knowledge). But intervention effectiveness is assessed by objective biophysical 

measures of glycemic control (i.e., HgBA1c; Cadman et al., 2008). In the current 
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literature, there is considerable variation reported on the effectiveness of behavioral 

interventions. Behavioral interventions often incorporate educational components yet fail 

to focus on psychological barriers (Cadman et al., 2008). Another variation noted in the 

literature is the reported effectiveness of behavioral interventions that target subjective 

components (i.e., self-efficacy) based on HgBA1c at intervention follow up (Selçuk-

Tosun, & Zincir, 2019). Intervention characteristics are often significantly different. For 

example, some studies last three months or less, and others continue for 12 months or 

more. What was identified during an extensive two-and-a-half-year literature review was 

objective measures of glycemic control may be collected immediately or years past an 

intervention. The issue within the literature is the difference in results of significant 

outcomes.  

Theory-based Behavioral Interventions  

Critical to T2DM research and the clinical practice setting, theory aids 

identification of mechanisms that guide trial development, implementation, promote 

behavior change, and are more effective than a generalized curriculum or usual care 

alone (Allen et al., 2008; Cheng et al., 2017; Doshmangir et al., 2018; Graham et al., 

2016; Hagger & Weed, 2019; Hood et al., 2015; Nilson, 2015; Tougas et al., 2015; Zhao 

et al., 2017). Interventions based on theory have been shown to increase and maintain 

glycemic control by altering cognitive perceptions of control over their disease (Allen et 

al., 2008; Cheng et al., 2016; Chew et al., 2014; Fisher et al., 2014; Gb & Prekumar, 

2016; Tougas et al., 2015; Zhao et al., 2017; Doshmangir et al., 2018). Without a 

theoretical foundation, confounding variables impair the inability to connect results and 

lead to varying degrees of reported effectiveness.   

The conceptual framework (see Figure 7) displays the complex relationship of 

T2DM self-management to achieve glycemic control. The foundation for this analysis 

was conducted following multiple and extensive literature reviews. The results were a 



 

185 

scoping review that examined theory-based experimentally designed trials for adults with 

T2DM to determine which theory was used most often to improve glycemic control in 

adults with T2DM. The theories identified showed descriptively, Social Cognitive Theory 

(SCT) as the prevailing theory. Even with the name SCT, trials identified self-efficacy 

and efficacy enhancing interventions as the central concept. Yet, a determination cannot 

be made based on descriptive evidence alone.  

Social Cognitive Theory 

Bandura (1993) reports SCT promotes self-management behavior through self-

regulating cognitive and psychomotor processes. Cognitive processes are essential for 

managing complex health conditions, such as T2DM, to motivate behavior and obtain 

glycemic control (Bandura,1977, 1986, 1993; Glasgow et al., 1999a). Behavior change 

requires transforming cognitive processes that promote self-management behavior by 

improving knowledge, skill, self-efficacy, goal setting, social support, and problem-

solving skills (see Figure 7; Bandura, 1986, 1998; Carpenter et al., 2018). Cognitive 

processes are described as knowing, reasoning, perceiving, or mental judgment 

("Cognitive process," APA, 2020). Psychomotor learning is prompted by cognitive 

learning and creates action and long-term memory ("Psychomotor," APA 2020). 

Knowledge obtained without a connection to an experience is likely to be stored as 

compartmentalized memory and not used (Hennissen et al., 2017). There is none more 

persuasive for behavioral change than an individual's beliefs about their ability to act or 

exert control in their life or self-efficacy (Bandura, 1977). Simplified, without SCT 

concepts and self-management behaviors, long-term glycemic control will not be 

achieved. Self-efficacy is informed by psychological or emotional arousal, vicarious 

experience, personal accomplishment, and verbal persuasion (Bandura, 1977, 1986, 

1998). The conceptual framework demonstrates how achieving glycemic control flows 

directionally by SCT components (Bandura, 1998).   
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Figure 7  

T2DM Self-Management and Glycemic Control  

 

Previous meta-analyses show the overall effectiveness of theory-based 

interventions for those living with T2DM to achieve glycemic control without a specific 

focus of one singularly effective theory (Doshmangir et al., 2018; Zhao et al., 2017).  

Also identified as a gap of knowledge is the effectiveness of a specific moderator of 

glycemic control (e.g., concept or behavioral strategy). Due to the sole lack of focus on 

SCT, the pooled effect on HgBA1c remains unknown. The emphasis of this systematic 

review and meta-analysis focuses on determining the effectiveness of SCT and if there 

are any significant moderators of glycemic control to inform future research and clinical 

practice.  

Objectives 

The purpose was to examine the effect of SCT-based behavioral interventions to 

improve glycemic control in adults with T2DM. We first hypothesized that patients who 

received an SCT-based intervention experienced improved glycemic control compared 

to those who engage in usual care alone. We further hypothesized SCT components are 

necessary for sustaining glycemic control. The research goals are:   

1. To examine the pooled effect of SCT-based intervention on glycemic control (i.e., 

HgBA1c, FSG) in adults living with T2DM.  



 

187 

a) Compare SCT-based interventions between interventions and usual care 

group.  

2. To determine whether each SCT component moderated the effect of SCT-based 

intervention on glycemic control.   

a) Compare between self-efficacy focused, and non-self-efficacy focused SCT 

interventions. 

b) Compare between problem-solving focused and nonproblem-solving focused 

SCT interventions. 

c) Compare between social support focused, and nonsocial support focused 

SCT interventions. 

d) Compare between knowledge focused, and nonknowledge focused SCT 

interventions. 

3. To determine if each SCT component moderating the effect of SCT-based 

intervention on short- and long-term glycemic control (i.e., HgBA1c in short and 

long term), respectively.  

a) Compare between self-efficacy focused, and non-self-efficacy focused 

SCT interventions in short-term glycemic control.  

b) Compare between self-efficacy focused, and non-self-efficacy focused 

SCT interventions in long-term glycemic control.  

c) Compare between problem-solving focused and nonproblem-solving 

focused SCT interventions in short-term glycemic control. 

d) Compare between problem-solving focused and nonproblem-solving 

focused SCT interventions long term glycemic control. 

e) Compare between social support focused, and nonsocial support focused 

SCT interventions in long-term glycemic control. 



 

188 

f) Compare between knowledge focused, and nonknowledge focused SCT 

interventions in short-term glycemic control. 

g) Compare between knowledge focused, and nonknowledge focused SCT 

interventions in long-term glycemic control. 

Method 

This systematic review and meta-analysis were conducted according to the 2009 

PRISMA statement. This analysis protocol was registered with the International 

Prospective Register of Systematic Reviews (PROSPERO) in April 2020. The review 

team included a doctoral student as the first reviewer, a doctoral prepared dietician 

researcher as the second reviewer, a doctoral-prepared nursing researcher/major 

advisor as the third reviewer, two reference librarians, and a statistician. The reference 

librarians worked with the first reviewer during the phases of the literature search. The 

review team completed training specializing in systematic reviews and meta-analysis.  

Study Eligibility  

This review focused on randomized control trials to reduce confounding 

variables. Therefore, research protocols, quasi-experimental, observational, and drug 

trials were excluded. Healthcare professionals, those diagnosed with Type 1 Diabetes 

Mellitus (T1DM), gestational diabetes, prediabetes, drug-induced diabetes, or metabolic 

syndrome, or those including participants less than age 18 were excluded (see Table 

10).  

Table 10. Inclusion Criteria 

Element  Criteria 

Population Studies set in the outpatient setting with participants that have been 
previously diagnosed with T2DM and over the age of 18.  

Intervention Interventions based on SCT concepts.  
The interventions used a combination of SCT and another theory, 
model, or framework.   

Comparison Usual care or standard care.  
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Outcomes HgBA1c, fasting serum glucose (FSG)  

Study Design Randomized control trials (RCT) 

Theory Only SCT based studies  

SCT Concepts Self-efficacy, skills, practice, motivation, self-regulation, attitude, 
expectations, knowledge enhancement/acquisition, skill 
enhancement/acquisition, social norms, social network, social 
support, community, experience mastery, efficacy expectation, 
problem-solving, verbal persuasion, vicarious experience, 
physiological feedback, reflection, and reward. 

 

No restrictions were placed on gender, socioeconomic status, ethnicity, race, 

geographic location, or length of study follow-up. Studies with no comparison or an 

alternative comparison were excluded because it is inappropriate to provide anything 

less than usual care.     

Outcomes 

The primary outcome of interest was HgBA1c, which was recorded at baseline 

and follow-up. A HgBA1c is the average blood glucose level over the past three months. 

Glycemic control is defined as HgBA1c of less than 7%. The secondary measures of 

glycemic control are fasting serum glucose (FSG) and post-prandial blood glucose. An 

acceptable FSG measure is a blood glucose range of 70-130 mg/dL after eight hours 

without oral food or liquid intake, and 180 mg/dL two hours past a meal is considered 

acceptable post-prandial glucose (ADA, 2021a). Hypoglycemia is when blood glucose is 

<70 mg/dL and hyperglycemia is when blood glucose is >130 mg/dL fasting or > 180 

mg/dL post-prandial.  

Search Method 

Search terms (see Appendix A) and search strategy (see Table 11.) were 

previously developed during the scoping literature review and expanded for this analysis 

(see Appendix B). In collaboration, the two reference librarians and the review team 

completed the four-stage search. Databases searched were Cumulative Index to 

Nursing and Allied Health Literature (CINAHL), PubMed, Web of Science, PsycINFO, 
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Cochrane Library, and ProQuest. Grey literature and a hand search were completed for 

unpublished research, abstracts, conference materials, posters from associations and 

organizations, e.g., the American Diabetes Association, American College of 

Endocrinology, etc., and any other publication.      

Table 11. Four-Stage Search Strategy  

Stage Process 

One  development of search terms, phrases, descriptions, and attributes. 

Two a broad search of keywords and phrases. 

Three an expanded search of key concepts, terms, strategies, and phrases. 

Four a search of the reference lists of identified articles for relevant references, 
systematic reviews and meta-analysis, and hand searching appropriate 
journals. 

 

Selection Criteria and Data Collection 

Search results were compiled into numbered lists and uploaded to a shared file 

on Rayyan (Ouzzani et al., 2016). Three reviewers completed the review process in 

three phases (see Table 12). The three reviewers met to discuss and make decisions on 

titles and abstracts in conflict. Studies meeting inclusion criteria were organized in a 

separate folder in Dropbox for a full-text review. The full-text publications were collected 

and were uploaded to a shared DropBox by the first reviewer. By alternating teams of 

two reviewers for phase two, conflict disputes were settled by the third reviewer. 

Exclusion of publications and rationale during the three phases are displayed in the 

search log (see Appendix C). The full search string (see Appendix D) and hand search 

for each database were recorded. The flow diagram (see Figure 8) presents search 

results.  

Table 12. Review Process 

Phase  Criteria  

One An independent review of titles and abstracts, removing any duplicates. 

Two A review of full-text studies in alternating groups of two reviewers based on 
inclusion criteria (Table 10). 
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Three Data collection, with alternating teams of two reviewers based on the 
codebook.   

  

A search log was kept documenting all rationale for excluding titles, abstracts, or 

studies (see Appendix C). The search log is the foundation for the flow diagram (see 

Figure 8). The included full-text publications were organized in the citation manager, 

EndNote. Data was collected and was organized in a shared Excel file.    

Quality Appraisal  

Data for the quality appraisal was collected during the coding process (see Table 

13) and was two-fold (1) indicators from the 2010 CONSORT checklist of information for 

randomized control trials and the National Institute of Health's Quality Assessment of 

Controlled Interventions Studies and (2) Cochrane's Collaboration Tool of Assessing 

Risk of Bias, were used (Schulz et al., 2010; National Institute of Health [NIH], 2014). A 

quality score was tallied by determining how many of the criteria a study met, with a total 

score of 17 equivalent to 100%. Judgment for selection, performance, detection, attrition, 

reporting, and selection bias was based on answering "yes" or "no" to specific criteria. 

Two independent reviewers assessed each study's risk of bias according to the 

requirements above and discussed any disputes with the third reviewer.  

Table 13. Quality Indicators 

Indicator Score 

1. Study design 
2. Randomization 
3. Blinding or masking 
4. Inclusion and exclusion criteria 
5. Treatment group completion rate 
6. Control group completion rate 
7. Targeted treatment 
8. Interventionist 
9. Outcomes of the study 
10. The statistical difference between the treatment and control group 
11. Missing data 
12. Reliability or validity 
13. Software 
14. Power analysis 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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15. Intention to treat analysis 
16. Flow diagram 
17. Baseline table 

1 
1 
1 

Total Score 17 

 

Statistical Analysis   

For statistical analysis, Comprehensive Meta-analysis, CMA, version three was 

used (Borenstien et al., 2009). The data was collected in the codebook (Smith et al., 

2020) and entered into CMA. Data collection occurred during phase two of the review 

process. Study characteristics were summarized as percentages. Baseline and follow-up 

standard deviations (SD) and p-values for HgBA1c were recorded. If the SD were not 

obtainable after two failed attempts to contact corresponding authors, then the mean and 

p-value for HgBA1c or fasting glucose were used in the analysis. If only graphic figures 

were available, a mean was determined by enlarging the image or searching for a 

secondary publication. The outcome effect was expressed as the standardized mean 

difference with Cohen's d and 95%confidence interval (95% CI). The p-value was also 

reported for each article. The random-effect model was used because of clinical 

heterogeneity across studies. Heterogeneity among studies was assessed using the 

Higgins and Thompson I2 statistic, which indicated the intervention's variability 

attributable to heterogeneity. A Higgins and Thompson I² value of 25%-50% is 

considered to reflect low, a value of >50%-75% moderate, and a value greater than 75% 

high heterogeneity (Higgins et al., 2003). To further identify heterogeneity among 

studies, a moderator analysis was conducted. We coded theory, concept, behavioral 

strategy, interventionist, and timeframes as categorical data to examine the group 

differences in overall, combined, and individual effects. Several sensitivity analyses were 

done to ensure the effect is not overestimated. Studies with standardized residuals 

>2.58 were removed one at a time to observe the change of the I2 statistic. If the I2 

statistic was reduced by >10% after removing one potential outlier, then the outlier was 
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considered influential and excluded from further analysis (Lin et al., 2017). To evaluate 

the proportion of variation in the effect due to an actual difference rather than chance 

was done by assessing I2, Q between, and the p-value.  

Publication bias will be assessed by a visual assessment of a funnel plot, Begg & 

Mazumdar rank correlation, Kendall's Tau, p-value, and Egger's regression, t, and p-

value. A balanced dataset presents a symmetric funnel, while an asymmetric plot 

suggests publication bias. Results with two-sided p values less than 0.05 were deemed 

statistically significant. If evidence of publication bias exists, then Duval' and Tweedie's 

trim and fill were completed. 

Results   
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Figure 8 

Flow Diagram  

 

Study Characteristics   

The literature search revealed a total of 2318 unique articles published from 1985 

to 2020. After the phase one screening and de-duplication, 58%, n=1350, were included 

in the first phase. Based on inclusion criteria (see Table 10) three independent reviewers 

excluded 93.4% (n=1261/1350) and included 6.5% (n=89/1350) full-text publications 

during phase two. After the full-text screening and a hand search, 49.4% (n=44/89) of 

studies met inclusion and data collection eligibility.   
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As stated, a total of n=44 studies were initially identified with missing baseline 

and follow-up means and SD for HgBA1c. Fourteen primary and corresponding authors 

were contacted and given two weeks to respond (Andersen et al., 2013; Bailey et al., 

2016, Boehm et al., 1993; Bradshaw et al., 2007; Davies et al., 2008; D'Eramo-Melkus et 

al., 2010; Glasgow et al., 1996; Khunti et al., 2012; Muchiri et al., 2015; Nelson et al., 

2014; Plontnikoff et al., 2013; Rosal et al., 2011; Rothschild et al., 2012; Wang et al., 

2014). Five results were obtained; however, only four provided their original data 

(Anderson et al., 2013; Davies et al., 2008; Khnuti et l., 2012; Nelson et al., 2014). As 

outlined in the methods section, a second contact attempt was made to obtain data from 

nine authors. During this time, another search was conducted to locate any supporting or 

secondary publications associated with the original articles; seven were found. Another 

search was completed of reference lists and another review of studies excluded by the 

first reviewer. Ten authors exclusively reported independent group post means and a p-

value for either HgBA1c or fasting glucose only (Andersen et al., 2013; D'Earmo Melkus 

et al., 2010; Glasgow et al., 1996; Kim et al., 2016; Khunti et al., 2012; Miller et al., 2002; 

Murray et al., 2017; Plotnikoff et al., 2013, Rothschild et al., 2012, Rosal et al., 2011). 

Due to a lack of response or no supporting publications, four were removed (Bailey et 

al., 2016; Boehm et al., 1993; Bradshaw et al., 2007; Wang, 2014). A total of 40 studies 

were included for analysis (Glasgow, et.,1996; Allen, 2008; Rosal, 2005; Gb, 2016; 

Miller, 2002; Trief, 2011; Trouilloud, 2013; Balducci, 2017; Huang, 2016; Khunti, 2012; 

Rosal, 2011; Rothschild, 2012; Sacco, 2009; Vicent, 2007; Lorig, 2008; Trento, 2004; 

Sevick, 2012; Plotnikoff, 2011; Lorig, 2010; Wattana, 2007; Jiang, 2019; Davies, 2008; 

Glasgow, 2006; Kleinman, 2017; Lorig, 2009; Peimani, 2016; Plontnikoff, 2013; Sinclair, 

2013; Anderson, 2013; Azami, 2018; Glasgow, 2010; Kim, 2016; Muchiri, 2015; Steed, 

2005; Trief, 2016; Wichit, 2017; D'Eramo-Melkus, 2010; Malanda, 2015; Nelson, 2014; 

Murray, 2002).  
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Geographically, there were 47.5% (n=19) from the United States, 12.5% (n=5) 

from the United Kingdom, 5% (n=2) from Italy, India, Canada, Iran, Thailand, 

respectively, and 2.5% (n=1) from China, France, Taiwan, Africa, Norway, Netherlands, 

each. The setting for 47.5% (n=19) of the studies was an ambulatory care facility, 17.5% 

(n=7), from a community center (n=3) based out of participants homes, 5% (n=2) were 

conducted via telephone, and 10% (n=4) were in a variety of outpatient settings, (e.g., 

outpatient hospital).  

Length of treatment ranged from one to 180 days with an average of 8.5 months, 

or 259.5 days (Davies et al., 2008; Trento et al., 2004), two authors left treatment length 

undescribed (Glasgow et al., 2006; Plotnikoff et al., 2011). Length of time between the 

last treatment session and first data collection averaged 32.9 days (range=0 to138) with 

an average of three-time points (range 2 to 6) for data collection. The control groups 

were primarily usual care, 85%, n=34, followed by waitlist 12.5% (n=5) and attention 

control, 2.5% (n=1).  

Participants received interventions from a variety of interventionists. Nurses 

accounted for 35%, Diabetes Educators 17.5%, physicians 15%, and Registered 

Dieticians accounted for 12.5%. Peer's accounted for 10%, research assistants, 

Exercise Physiologist, and health coach accounted for 7.5%. A community health worker 

was utilized in 5%. Additionally, 5% were undetermined, and 2.5% were Counselor and 

Pharmacist each. Treatment was delivered face to face 57.5% of the time, either 

individually or in a group setting. Individuals accompanied by their significant other 

accounted for 15%.   

Sample Characteristics   

All the included studies were RCT with a combined sample size n=8,761 at 

baseline and 6,859 at follow-up after intervention 21.8% attrition (n=1902), lost at follow-

up. The ages of participants ranged from 18-84 (Kleinman et al., 2017; Rosal et al., 
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2011; Lorig et al., 2008), with an overall mean age of 57.6. Women accounted for 55.2% 

of all participants (see Table 14). Only 80% of authors reported data on the 

ethnicity/race of study participants. Most participants were white, followed by Black, 

Hispanic, and other race. Primarily, studies were conducted in the United States, 47.5% 

(n=19/40) and took place in an urban setting, 92.5% (n=37/40), and were delivered in an 

ambulatory care facility 47.5%, (n=19/40). Two studies were set in a rural environment 

and one with an undetermined location (Wattana et al., 2007; Wichit et al., 2017; 

Malanda et al., 2015).  

Table 14. Summary of Baseline Characteristics  

 
Baseline sample; n=8761 

Intervention Group 
n=4824 

Control Group 
n=3937 

Age 57.7 57.5 

Criteria 
Competition rate 
Percentage of women 

 % 
78 
53.6 

 % 
77.5 
54.3 

Ethnicity 
White 
Black 
Hispanic 
Other 
Undetermined  

Criteria 
Insulin use 
Comorbidity 

 % of baseline sample 
31.3 
6.5 
6.4 
22 
33.8 
 
31.5 
2.5 

Duration of T2DM; years 9  

%, percent 

 

Intervention Characteristics  

Theory and concept. Twenty-four, 60%, of authors used SCT exclusively (see 

Appendix E), and 40% (n=16/40) combined SCT with another theory. Researchers used 

the concept of self-efficacy 90% of the time (n=36/40). 

Intervention components. Researchers tailored interventions by matching 

intervention strategies to an individual participant's characteristics in 67.5% of studies 

(n=27/40; see Table 15). Targeted interventions were completed for a particular 
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subgroup and were done in 40% (n=16/40) of studies. Intervention sessions ranged from 

one to 180 sessions. The length of each intervention session in minutes averaged 113 

minutes; 11 authors failed to report the session's length. (Glasgow et al., 1996; Azami et 

al., 2018; Kleinman, 2017). With an average of 17.2 sessions, three authors left the 

session count undetermined (Glasgow et al., 2006; Malanda et al., 2015; Murray et al., 

2017).  

Table 15. Intervention Components 

Intervention 
Tailored intervention 
Targeted intervention 

k 
27 vs. 13 
16 vs. 22 

Interventionist 
Nurse 
Diabetes Educator 
Physician 
Registered Dietician/ nutritionist   
Peer 
Research Assistant 
Exercise Physiologist 
Health coach 
Community Health Worker 
Undetermined 
Counselor 
Pharmacist 

n             % 
14       35 
7         17.5 
6         15 
5         12.5 
4         10 
3         7.5 
3         7.5 
3         7.5 
2         5 
2         5 
1         2.5 
1         2.5 

Format 
Individual 
Group 
Individual and significant other 

n            % 
23        57.5 
23        57.5 
6          15.7 

Average Intervention Intervals 
Length Intervention  
Length of treatment follow-up 
Length of intervention sessions 
Length between last treatment and first data collection 

n         Measure 
8.5       months 
36        months 
113      minutes  
32.9     days 

Mode 
Face to face 
Telephone; verbal or text 
Multiple modes 
Web-based 
Mail 

n            % 
26        65 
15        37.5 
10        25 
4          10 
2          2.5 

Control 
Usual Care 
Wait-list 
Attention  

n            % 
34        34 
12.5     5 
1          2.5 

k, yes versus no; %, percentage; n, number 
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The reported length of follow-up averaged 257.9 days between the intervention 

and follow-up testing (ranging from zero to 1095 days). The length of follow-up of the 

included literature was used to define short and long-term time frames. Short-term is 

defined as three months or less (n=17) and long-term as greater than 90 days to more 

than one year (n=21). Interventions were primarily delivered face to face 65% (n=26/40), 

with groups and individuals. Most common, 55%, were weekly sessions (n=22/40) 

followed by monthly sessions, 20% (n=8/40).  

Intervention strategies. Strategies were designed to enhance knowledge and 

strengthen the actions of individuals. Knowledge and skill enhancement were the 

strategies of choice, being employed 67.5% and 62.5% of the time (n=27/40) and 

(n=25/40), respectively. Results showed (see Table 16.), the assessment was used at a 

minimum of once, e.g., assessment (Gb et al., 2016; Glasgow et al., 1996) to 17 

(Sinclair et al., 2013). Following were feedback, 57%, goal setting, 52.5%, problem-

solving, 55%, and assessment, 50% (see Appendix F) for strategy specifics.  

Table 16. Intervention Strategies  

Strategy n % 

Action plan 
Assessment 
Feedback 
Goal identification/setting 
Knowledge enhancement 
Skill enhancement 
Self-monitoring 
Motivational interviewing 
Problem-solving 
Efficacy enhancing 
Roleplay 
Role modeling/peer support 
Self-management support 
Promote collaboration/interaction with providers 
Positive reinforcement 
Empowerment 
Social support 

11 
20 
23 
21 
26 
25 
17 
5 
22 
29 
2 
3 
6 
3 
2 
1 
3 

27.5 
50 
57 
52.5 
67.5 
62.5 
42.5 
12.5 
55 
47.5 
5 
7.5 
15 
7.5 
5 
2.5 
7.5 
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Research Goal One 

To accomplish Research Goal One, we conducted a meta-analysis. The pooled 

effect size, n=40, shows the statistically significant effect of SCT-based interventions to 

reduce glycemia in adults with T2DM (d=0.31, 95% CI=0.19, 0.43, p< .001). When 

presenting the discussion, there is caution due to the significant heterogeneity (I2 81%, 

Q=211.81, p< .000), showing there were true between-study differences. The I2 and Q 

results show that moderator variables are present and explored further in the moderator 

analysis and discussion.    

Several sensitivity analyses were completed to identify the source of bias. First, 

an examination of changes to effect size and heterogeneity (I2) was done for studies with 

(1) large, standardized residuals > 2.58, (2) extreme effects, (3) wide confidence 

intervals, and (4) that were weighted heavily. Each study was removed one at a time to 

observe the change of I2 statistic. If the I2 statistic was reduced by >10% after removing 

one potential outlier, then the outlier was influential and excluded from further analysis 

(Lin, Chu, & Hodges, 2017). Second, sub-group analyses were conducted based on 

types of data, quality, and publication bias.  

The assessment of large, standardized residuals showed six studies greater than 

2.58. Studies were removed individually then and as a group. When studies were 

removed individually, changes in effect and I2 were trivial, +0.02, -3.8%. When all six 

were removed the effect size increased 0.02, (d=0.334, 95% CI= 0.23, 0.43, p< .001, I2 

68%, Q=105.02). Three studies were noted to have an effect size >1.00. When studies 

were removed individually, changes to the effect and I2 were insignificant, +0.02, -3.8%. 

When all three studies were removed the overall effect increased by 0.03 (d=0.25, 95% 

CI= 0.14, 0.36, p< .001, I2 77%, Q= 156.94). Studies with wide CI’s (n=9) had sample 

sizes ranging from nine to 179. By removing the maximum value, the difference was -

0.009; I2 was reduced by 3.8%. When the group was removed, n=9, the overall effect 
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decreased -0.03, (d=0.28, 95% CI=0.18, 0.38, p< .001, I2 70%, Q=102.74). Three 

studies were weighted heavily, >3.0, with sample sizes ranging from 153-314; when the 

maximum value was removed, the difference was trivial, -0.001; I2 increased 0.5%. By 

removing all three, the overall effect decreased -0.015, (d=0.29, 95% CI=0.17, 0.42, p< 

.001, I2 79%, Q=176.43). Assessing an adjusted effect with all four outlier categories 

removed, n=14, shows a positive effect and statistical significance. The effect reduced 

by 0.029, (d=0.28, 95% CI=0.20, 0.36, p< .000, I2 45%, Q=46.83).   

Third, we also used two types of computation methods to identify the results 

reporting variations across studies. Group one was the mean and standard deviation, 

n=30, and group two was the group mean and p-value (n=10). It was necessary to use 

both calculation methods due to group two meeting inclusion criteria. The change in 

effect size was trivial between the groups, (group one: +0.03, d=0.34, 95% CI=0.19, 

0.48, p< .001; group two: -0.08, d=0.23, 95% CI=0.05, 0.41, p< .001). Both groups 

continue to have a small statistically significant effect showing SCT-based interventions 

improve glycemic control. The variability around the mean, Z-value (Z), and standard 

error (SE), for both groups, shows the results were significantly different from zero 

(group one, Z=4.6, SE= 7%; group two, Z=2.4, SE= 5%). Heterogeneity remained high, 

(group one: I2 82%, Q=162.27 group two: I2 76%, Q=38.42). However, there is 

considerable variation in behavioral strategies (n=23). Sample sizes were examined as a 

possible explanation, yet outlier sample sizes were not large (n=9-314). Due to the 

insignificant changes in effect and I2 during the sensitivity analyses, outliers were left in 

the study. The rationale for not removing outliers is to avoid intentionally inflating the 

results, and confusing SCT-based interventions' effectiveness and bias would be 

intentionally introduced. Therefore, the decision was made to leave the studies in due to 

Objective 1, to examine the pooled effect of SCT interventions on glycemic control. In 
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coherence with the above results, a random-effects model was chosen for this review 

(see Figure 9), present the results of the meta-analysis.  

Figure 9  

Meta-Analysis Result 
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Study name Follow-up N, Tx/Ctl Outcome Statistics for each study Std diff in means and 95% CI

Std diff Standard Lower Upper 
in means error Variance limit limit Z-Value p-Value

Allen, 2008 21/25 HgBA1C 0.858 0.309 0.096 0.252 1.464 2.774 0.006 SCT

Anderson, 2013 76/50 HgBA1C 0.023 0.182 0.033 -0.334 0.380 0.126 0.900 SCT

Azami, 2018 69/67 HgBA1C 1.386 0.191 0.036 1.012 1.760 7.257 0.000 SCT

Balducci, 2017 139/134 HgBA1C 0.201 0.121 0.015 -0.036 0.439 1.660 0.097 SCT + other

Davies, 2008 314/248 HgBA1C 0.294 0.085 0.007 0.127 0.461 3.442 0.001 SCT + other

D'Earmo-Melkus, 201040/37 HgBA1C 0.781 0.237 0.056 0.317 1.245 3.302 0.001 SCT + other

Gb, 2016 142/138 HgBA1C 0.469 0.121 0.015 0.232 0.707 3.873 0.000 SCT

Glasgow, 1996 106/94 HgBA1C -0.182 0.142 0.020 -0.460 0.096 -1.283 0.199 SCT

Glasgow, 2006 153/148 HgBA1C 0.165 0.115 0.013 -0.061 0.392 1.432 0.152 SCT

Glasgow, 2010 144/114 HgBA1C 0.722 0.129 0.017 0.469 0.976 5.586 0.000 SCT + other

Huang, 2016 21/21 HgBA1C 0.236 0.310 0.096 -0.371 0.843 0.762 0.446 SCT

Jiang, 2019 133/132 HgBA1C 0.408 0.124 0.015 0.165 0.651 3.287 0.001 SCT

Khunti, 2012 388/272 HgBA1C 0.019 0.079 0.006 -0.136 0.174 0.241 0.810 SCT + other

Kim, 2016 105/104 HgBA1C 0.360 0.139 0.019 0.086 0.633 2.579 0.010 SCT + other

Kleinman, 2017 44/47 HgBA1C 0.454 0.212 0.045 0.037 0.870 2.136 0.033 SCT + other

Lorig, 2008 179/173 HgBA1C 0.927 0.112 0.013 0.707 1.147 8.260 0.000 SCT

Lorig, 2009 161/133 HgBA1C 0.183 0.117 0.014 -0.047 0.413 1.559 0.119 SCT

Lorig, 2010 35/38 HgBA1C -0.331 0.236 0.056 -0.793 0.132 -1.402 0.161 SCT

Malanda, 2015 96/55 HgBA1C 0.071 0.169 0.029 -0.260 0.403 0.422 0.673 SCT + other

Miller, 2002 45/47 HgBA1C 0.600 0.213 0.045 0.182 1.018 2.815 0.005 SCT + other

Muchiri, 2015 38/38 HgBA1C 0.000 0.229 0.053 -0.450 0.450 0.000 1.000 SCT + other

Murray, 2017 144/144 HgBA1C 0.291 0.118 0.014 0.059 0.524 2.459 0.014 SCT

Nelson, 2014 130/134 HgBA1C 0.089 0.123 0.015 -0.152 0.330 0.723 0.470 SCT

Peimani, 2016 50/50 HgBA1C 0.218 0.201 0.040 -0.175 0.611 1.086 0.277 SCT

Plontnikoff, 2013 133/79 HgBA1C -0.204 0.142 0.020 -0.483 0.075 -1.431 0.153 SCT + other

Plotnikoff, 2011 45/43 HgBA1C 0.333 0.215 0.046 -0.088 0.754 1.551 0.121 SCT + other

Rosal, 2005 pilot 14/10 HgBA1C 1.008 0.439 0.193 0.148 1.869 2.298 0.022 SCT

Rosal, 2011 124/129 HgBA1C 0.419 0.127 0.016 0.170 0.668 3.294 0.001 SCT

Rothschild, 2012 58/61 HgBA1C 0.525 0.187 0.035 0.159 0.890 2.813 0.005 SCT

Sacco, 2009 21/27 HgBA1C 0.245 0.292 0.085 -0.327 0.817 0.839 0.402 SCT

Sevick, 2012 131/132 HgBA1C 0.274 0.124 0.015 0.031 0.517 2.214 0.027 SCT

Sinclair, 2013 34/31 HgBA1C 0.758 0.257 0.066 0.254 1.262 2.950 0.003 SCT + other

Steed, 2005 53/51 HgBA1C 0.069 0.196 0.038 -0.315 0.454 0.352 0.725 SCT + other

Trento, 2004 42/42 HgBA1C 1.274 0.239 0.057 0.805 1.743 5.324 0.000 SCT + other

Trief, 2011 pilot 12/13 HgBA1C 0.237 0.402 0.161 -0.550 1.025 0.591 0.555 SCT

Trief, 2016 143/57 HgBA1C 0.068 0.157 0.025 -0.239 0.375 0.433 0.665 SCT + other

Trouilloud, 2013 53/51 HgBA1C 0.505 0.199 0.040 0.115 0.896 2.536 0.011 SCT

Vicent, 2007 9/8 HgBA1C -0.646 0.498 0.248 -1.622 0.331 -1.296 0.195 SCT

Wattana, 2007 75/72 HgBA1C 0.402 0.167 0.028 0.076 0.729 2.415 0.016 SCT

Wichit, 2017 67/67 HgBA1C -0.767 0.179 0.032 -1.118 -0.416 -4.284 0.000 SCT

0.314 0.060 0.004 0.197 0.431 5.261 0.000

-2.00 -1.00 0.00 1.00 2.00

Favours usual care Favours SCT-interventions
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Research Goal Two  

To accomplish Research Goal Two, we conducted multiple moderator analyses; 

1) self-efficacy focused versus non-self-efficacy focused SCT interventions; 2) problem-

solving focused versus nonproblem-solving focused SCT interventions; 3) social support 

focused and nonsocial support focused SCT interventions; 4) knowledge focused and 

nonknowledge focused SCT interventions (see Table 17). The results showed no 

difference in the effect of focused SCT components versus non focused in the 

intervention on HgBA1c. Self-efficacy, problem-solving, social support, or knowledge 

were not significant moderators of SCT interventions (Q between= 0.25, p> .613, Q between= 

3.58, p> .053, Q between= 0.18, p> .670, Q between= 0.03, p> .845).  

Table 17. Categorical Moderator for SCT interventions  

Categorial 
Moderator 

n, k d SE Q between p-value 

Self-efficacy  
Self efficacy + other 
Knowledge 
Problem-solving 
Social support 

23  
17  
24 vs 16 
23 vs 17 
6 vs 34 

0.34 
0.27 
0.30 vs 0.32 
0.41 vs 0.19 
0.25 vs 0.32 

0.18, 0.49 
0.10, 0.45 
0.07 vs 0.09 
0.07 vs 0.08 
0.15 vs 0.06 

0.25 
 
0.03 
3.58 
0.18 

> .613 
 
> .845 
> .058 
> .670 

k, yes versus no; d, effect size; CI, confidence interval; SE, Standard error  

 

Intervention strategies were identified, defined, and categorized by learning 

domain (n=17; Appendix F). Many authors used a combination (n=23) of strategies 

identified; therefore, strategies were coded yes or no for examination. Although there 

were no significant moderators on HgBA1c (see Table 17) problem-solving shows 

promise as a potential moderator.  

Research Goal Three  

To accomplish Research Goal Three, we added a second moderator (i.e., 

outcome follow up timing). We conducted multiple moderator analyses; 1) self-efficacy 

focused versus non-self-efficacy focused SCT interventions on short-term glycemic 

control; 2) self-efficacy focused versus non-self-efficacy focused SCT interventions on 
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long-term glycemic control; 3) problem-solving focused versus nonproblem-solving 

focused SCT interventions on short-term glycemic control; 4) problem-solving focused 

versus nonproblem-solving focused SCT interventions on long term glycemic control; 5) 

social support focused and nonsocial support focused SCT interventions on short term 

glycemic control; 6) social support focused and nonsocial support focused SCT 

interventions on long term glycemic control; 7) knowledge focused and nonknowledge 

focused SCT interventions on short term glycemic control; 8) knowledge focused and 

nonknowledge focused SCT interventions on long term glycemic control. 

A subgroup analysis was completed according to the timeframe (i.e., <89 days 

and >90 days. With the timeframe as the unit of analysis, it was seen there was no 

difference between groups on the pooled effect (Q between 1.023, p< .600). With identified 

SCT moderators there was no difference seen among components (see Table 18). 

Except for those who received social support in a short-term intervention compared to 

those who received no social support (Q between 7.49, p< .006).  

Table 18. Subgroup Analysis 

Moderator Group by 
Timeframe 

n d CI Q between p-value 

Self-efficacy 
 
 
No self-efficacy 
 
 
Problem-solving 
 
 
No Problem-solving 
 
 
Social Support 
 
 
No social support 
 
 
Knowledge 

short 
long  
 
short 
long  
 
short 
long  
 
short 
long  
 
short 
long  
 
short 
long  
 
short 

16 
21 
 
1 

* 
 
12 
10 
 
5 
11 
 
3 
3 
 
14 
18 
 
11 

0.46 
0.26 
 
-0.76 

* 
 
0.49 
0.35 
 
0.15 
0.19 
 
0.05 
0.49 
 
0.48 
0.22 
 
0.31 

0.29, 0.63 
0.12, 0.40 
 
-4.99, 3.46 

* 
 
0.23, 0.74 
0.08, 0.63 
 
-0.12, 0.43 
0.01, 0.37 
 
-0.15, 0.26 
0.25, 0.72 
 
0.27, 0.68 
0.05, 0.39 
 
0.05, 0.57 

3.46 
 
 
0.00 

* 
 
0.87 
 
 
0.23 
 
 
7.49 
 
 
3.59 
 
 
0.01 

>.177 
 
 
>.100 

* 
 
>.647 
 
 
>.888 
 
 
<.006 
 
 
>.165 
 
 
>.918 
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No knowledge  

long  
 
short 
long  

13 
 
6 
8 

0.29 
 
0.51 
0.22 

0.06, 0.52 
 
0.27, 0.74 
0.04, 0.39 

 
 
4.04 
 

 
 
>.133 
 

n, number; d, effect size; CI, confidence interval; *, no result 

 

Risk of Bias Assessments 

Group two (n=10) was seen to weigh 75% of the overall effect. All ten studies 

were of high quality, 76%, which means 13/17 indicators were met, except for one, 47%, 

8/17 indicators. Of the 17 quality indicators (see Table 13), individual studies scores 

ranged, eight to 17 with 17= 100%. All the included primary studies (see Table 19) were 

82% (15/ 17 indicators). Studies (n=7) were considered moderate quality at 76%, 

(n=13/17), and low quality, (n=7) at 70% (n=12/17). Those considered low, moderate, or 

had a quality score <12 were removed (n=14). The decrease in effect was trivial, -0.003, 

d=0.31 (95% CI=0.15, 0.46, Z=3.9, p < .000, I2 85%, Q=169%, p < .000).  

Table 19. Quality Score    

Author Score Author Score 

Glasgow, 1996 
Allen, 2008 
Rosal, 2005  
Gb, 2016 
Miller, 2002 
Trief, 2011 
Trouilloud, 2013 

8 
10 
11 
11 
12 
12 
12 

Jiang, 2019 
Davies, 2008 
Glasgow, 2006 
Kleinman, 2017 
Lorig, 2009 
Peimani, 2016 
Plontnikoff, 2013 
Sinclair, 2013 

15 

Balducci, 2017 
Huang, 2016 
Khunti, 2012 
Rosal, 2011 
Rothschild, 2012 
Sacco, 2009 
Vicent, 2007 

13 Anderson, 2013 
Azami, 2018 
Glasgow, 2010 
Kim, 2016 
Muchiri, 2015 
Steed, 2005 
Trief, 2016 
Wichit, 2017 

16 

Lorig, 2008 
Trento, 2004 
Sevick, 2012 
Plotnikoff, 2011 
Lorig, 2010 
Wattana, 2007 

14 D'Eramo-Melkus, 2010 
Malanda, 2015 
Nelson, 2014 
Murray, 2002 

17 
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The risk of bias (see Appendix G) shows selection bias was moderate within the 

included studies. Random sequence generation was completed for all studies included. 

Allocation concealment was not applicable due to the control typically being usual care 

(85%); participants would know if they received an intervention. Performance and 

detection bias was moderate; 60% (24/40) did not blind. Of those that reported blinding, 

40%, research facilitators or those processing HgBA1c were blinded. Due to the 

engaging nature of behavioral interventions, participants could not be blinded to all 

interventionists or if they received an intervention. Performance bias is not seen 

negatively. The interventions were interactive and included strategies such as 

knowledge and skill enhancement, goal setting, feedback, problem-solving. Additionally, 

all participants could not be blinded to other intervention participants; 57.5% of 

interventions (23/40) were delivered in group settings. Detection bias (60%), also 

considered high, is not seen negatively due to participants knowing when a serum 

HGBA1c was drawn. 

Attrition bias was considered low overall; 67.5% (27/40) of authors reported 

missing data management, an intention to treat analysis, flow diagram, and baselines 

tables. Authors who had a moderate bias, 25% (n=10/40) were missing a minimum of 3 

criteria from the Cochrane Risk of Bias Tool. Those considered having high attrition bias, 

7.5% (n=3/40) were missing a minimum of (5/7) criteria. Reporting bias overall was low; 

authors reported outcomes named in methods sections. No other bias was detected.  

Publication Bias 

The funnel plot shows a symmetrical dispersion (see Figure 10) indicating little 

evidence of publication bias. The Begg and Mazumdar's rank correlation test was not 

statistically significant, tau= 0.11, p= > .3. The Egger's regression asymmetry test was 



 

208 

also not statistically significant (t 0.76, and p= > .44). Therefore, completing Duval and 

Tweedie's trim and fill was not necessary.  

Figure 10 

Funnel Plot 

 

Discussion 

Previous analyses showed the overall effectiveness of theory-based 

interventions on glycemic control (Doshmangir et al., 2018; Zhao et al., 2017). The result 

of this analysis shows a statically significant connection between SCT-based 

interventions and glycemic control compared to usual care (d=0.31, p< .000). The results 

align with the previous analyses and support the need for theory-based interventions to 

create behavior change in adults with T2DM (Doshmangir et al., 2018; Graham et al., 

2016; Zhao et al., 2017). By designing and implementing an intervention based on 

theory, the methodical challenges to replicate results may decrease (Avery et al., 2015; 

Graham et al., 2016). To manage a complex disease like T2DM and enhance glycemic 

control, the results of this analysis support the use of theory (Avery et al., 2015; 

Doshmangir et al., 2018; Graham et al., 2016; Zhao et al., 2017).  

What is derived from the results and aligns with the tenants of SCT is behavioral 

change occurs through cognitive pathways by altering perceptions of control over T2DM 
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(Allen et al., 2008; Bandura, 1986; Cheng et al., 2016; Chew et al., 2014; Fisher et al., 

2014; Gb & Prekumar, 2016; Tougas et al., 2015; Zhao et al., 2017; Doshmangir et al., 

2018). Due to perception, self-efficacy can negatively or positively impact one’s behavior 

(Ahola & Groop, 2013; Bandura 1986; 1993; Fitzgerald et al., 2016; Glasgow et al., 

2007; Nezu et al., 2012). Without self-efficacy, individuals may lack the perception of the 

ability to accomplish T2DM self-management activities and achieve glycemic control 

(Bandura, 1977a).  

The individual effects of several studies fell to the left of the zero-line indicating 

favor towards usual care (see Figure 9). However, the sample sizes and confidence 

intervals need to be considered. In one study, the individual effect was low (d=-0.64) the 

sample size small (n=17) and the confidence interval was wide (-1.62, 0.33; Vincent et 

al., 2007). Without the aforementioned example, the pooled effect would have been 

greater. However, all the studies meeting inclusion criteria were included, were not 

identified as outliers, so all studies were analyzed.  

Unique to this analysis, each SCT component is not more effective than another. 

Problem-solving was not statistically significant (d= 0.41, p> .058) but remains clinically 

important, as do self-efficacy, knowledge, and social support. The results indicate that all 

components may be necessary to enhance glycemic control in adults living with T2DM. 

Patients must overcome psychological and emotional barriers referred to as Diabetes 

distress and stress (ADA, 2021b; Nicolucci et al., 2013). Research shows that long-term 

goals are best achieved with self-efficacy through short-term interim goals (Bandura, 

1999b; Carpenter et al., 2018). Despite the moderator analysis showing each SCT 

component was not more effective than another, lowering diabetes distress and stress 

by enhancing problem-solving abilities to deal with unfolding issues cannot be done 

without knowledge, support, and self-efficacy (Ahola & Groop, 2013; Carpenter et al., 

2018; Glasgow et al., 2007; Nezu et al., 2012). If patients do not have proper problem-
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solving skills, self-efficacy will not manifest (see Figure 7; Bandura 1993). Likewise, it 

takes time to habituate receptivity and an ability to formulate solutions, especially when 

faced with a complex challenge. Therefore, knowledge and social support unite self-

efficacy and problem-solving to enhance the perception of control through cognitive and 

psychomotor learning (Yang et al., 2015).  

The results imply that SCT-based interventions will decrease HgBA1c by 0.05% 

and mortality by 1% (Bolen et al., 2014). Although the decrease in HbGA1c appears 

small, consideration should be given to the number of adults living with T2DM. It may be 

that with continued implementation of SCT components, HgBA1c would continue to 

decrease, and quality of life would increase. Further, considering the 34 million 

Americans diagnosed with the disease, a 1% decrease in mortality is significant.  

Caution is given in presenting a synthesis of results due to the significant 

heterogeneity seen (I2 81%, Q=211.81, p< .000), which shows true between-study 

differences. However, this study's focus, the type of intervention, participant, and 

outcome, needs to be considered. Considering the substantial heterogeneity and high 

quality 81% (15/17 criteria), e.g., Begg and Mazumdar's, and Egger's regression 

analysis, we conclude that the between-study differences are in the large variety of 

behavioral strategies and interventionists employed.  

In current literature, nurses are reported as effective interventionists (Carpenter 

et al., 2018). Distinctive to nursing, engaging in behavioral interventions fall within a 

nurses’ scope of practice (Carpenter et al., 2018), and in this analysis, they participated 

in 65% of the trials. Nurses are trained in therapeutic communication and hold and ability 

to translate complicated self-management regimens into a program that those living with 

T2DM can adhere to (Seley & Weinger, 2007). Feasibly, nurses may serve those living 

with T2DM as a team manager between healthcare providers (Carpenter et al., 2018; 

Seley & Weinger, 2007).  
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Limitations  

Between study variation is considered high and may be attributed to the multiple 

combinations of behavioral strategies employed during the interventions.  

Interventionists were also used in combination and may contribute to the difference 

noted between the studies. One noted issue detected during the search was a failure 

to report some criteria, whether it was the delivery setting, the number of sessions, 

the interventionist, frequency or length of an intervention, or ethnicity, making 

replicating results difficult. Failure to obtain ethnicity makes it difficult to generalize 

the results among all nationalities. A limitation stemming from a lack of reporting is 

our interpretation of SCT components. For example, an assessment was identified 

but often not described. It may be that the assessment was specific to a diet or 

exercise plan. Without a clear understanding of what was assessed, all assessments 

were analyzed together. The fair amount of uncollected data may indicate a lack of 

proper design in the original studies. Although, limited publication length may also 

contribute to missing or non-reported data. The recommendation is for the consistent 

reporting of interventions and use of theory in research. Trial replication is best 

achieved when the theory, concept, and strategy are clearly identified and defined.  

Implications for Practice and Research  

Compared to usual care, this analysis shows a statistically significant relationship 

between SCT-based behavioral interventions in adults with T2DM to improve 

glycemic control. Effective T2DM self-management is essential to reaching glycemic 

control; therefore, a staged and reinforced approach is recommended. Results of this 

analysis and previous literature show it takes time to build problem-solving abilities. 

Knowledge and support of participants should be implemented in the early stages of 

an intervention. Self-efficacy can be enhanced by patients setting and meeting short-

term goals. As knowledge increase, self-efficacy can decrease as patients realize 
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how much knowledge is missing. Self-efficacy would then have to be reinforced to be 

able to formulate solutions to known and identified problems as knowledge 

increases. Enhancing self-efficacy can be done by having individuals meet short-

term self-management goals while they increase their knowledge. Long-term 

education and support will reinforce self-efficacy and build long-term problem-solving 

skills to achieve glycemic control. 

Clinicians should shift the sole focus from only biophysical measures of glycemia 

(e.g., HBA1c) and may consider implementing interventions that focus on cognitive 

and psychomotor skills to improve glycemic control. In practice, when an intervention 

is delivered in an ambulatory care facility, face to face, with a group or individual, 

glycemic control may be achieved. Our findings support that behavior change may 

occur through cognitive processes to promote T2DM self-management.   
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Appendix A. Search String  

#1 

“Type 2 Diabetes” [tiab] OR (“Type 2 Diabetes” OR “T2DM” OR “Adult Onset Diabetes”)  

 

#2 

"Glycated Hemoglobin A"[Mesh] OR "hemoglobin A1c protein, human" [Supplementary 

Concept] OR "Blood Glucose"[Mesh] OR “glycemic control” OR “fasting blood glucose” 

OR “fasting blood sugar” OR A1C [tiab] OR “glycosylated hemoglobin” 

 

#3 

“Social Cognitive Theory” OR “guided intervention” OR “Bandura's social” OR “social-

cognitive”[tiab] OR “Social learning theory”[tiab] OR “Learning theory”[tiab] OR “Social 

cognitive”[tiab] OR “Self-efficacy” OR "self efficacy" OR “Efficacy theory” OR “Social 

learning”[tiab] OR “cognitive”[tiab] OR "Self-Management"[Mesh] OR "Reward"[Mesh] 

OR "Motivation"[Mesh] 

 

#4 

Clinical Trial [ptyp] OR Controlled Clinical Trial [ptyp] OR systematic [sb] 
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Appendix B. Expanded Search Terms 

SCT Concepts  SCT Concept Derived Strategies  

Social learning, social cognitive, 
feedback, knowledge, attitude, self-
efficacy, self-efficacy, confidence, 
problem-solving, problem solving, 
coping, coping strategy, vicarious, 
verbal, motivational, self-regulation, 
attitudinal, belief, mastery, efficacy 
expectation, accomplishment, 
verbal persuasion, vicarious 
experience, physiological or 
affective state, physiology 
feedback, social norms, social 
network, social support, community, 
experience mastery, efficacy 
expectation, and reward.  

Soap opera, guided group discussion, group 
cooking, cooking demonstrations, group meals, 
presentations, messages, self-monitoring 
demonstrations, cognitive reframing, quizzes, 
modeling, family support, behavioral 
“experiments” (or trials), stress management, 
label reading, review log, reinforcement of 
positive attitudes, visual aids, goal setting, 
group “games,” support, planning, literacy, 
color-coded graph, traffic light, log, track, 
personalized counseling, identifying-strategy, 
role play or roleplay, reflection, group 
counseling, encouraging, positive feedback, 
demonstrating, role modeling, assessment, 
follow-up, follow up, worksheet, self-help 
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Appendix C. Search Log  

Database(s) 
or search 
location 
02/11/2020 
& 
02/20/2020  

Number 
of 
studies 
retrieve
d 
 

Included 
after 
removing 
duplicate 
between 
databases 

Rationale for exclusion 
during phase two and three 

Included 
after phase 
three 
4/01-
27/2020 
 

Academic 
Search 
Complete 

318 171 Duplicate: 2 
No theory: 6 
Wrong intervention: 65 
Wrong population: 35 
Wrong outcome: 2 
Wrong study design: 55 
Wrong theory: 6 

0 

CINAHL 187 0 Duplicate: 187 0 

Cochrane 44 44 Duplicate: 4 
No theory: 7 
Wrong intervention: 10 
Wrong population: 6 
Wrong study design: 5 
Wrong theory: 4 
Full text unavailable in English: 
1 

5 

ProQuest  
& Allied 
Health Search 
Nursing  

605 78 Duplicates 1 
No theory: 3 
Wrong intervention: 28 
Wrong population: 20 
Wrong study design: 25 
Wrong theory: 1 

0 

Psych Info 450 0 Duplicate: 450 0 

PubMed  
241 
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Duplicate: 12 
No theory: 30 
Wrong intervention: 38  
Wrong population: 29 
Wrong outcome: 2 
Wrong study design: 49 
Wrong theory: 34 
Full text unavailable in English: 
1 

17 

Web of 
Science  

 
505 

 
444 

Duplicate: 2 
No theory: 58 
Wrong intervention: 94 
Wrong population: 53  
Wrong outcome: 3 
Wrong study design: 216 
Wrong theory: 16 

2 
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Hand Search: 
reference 
lists, Google, 
relevant 
associations  

16 15 Wrong study design: 2 13 

Total  41 
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Appendix D. Full Search String 

Search Method: PubMed Search 
 

#1 
“Type 2 Diabetes” [tiab] OR (“Type 2 Diabetes” OR “T2DM” OR “Adult Onset 
Diabetes”)  
Results 122,720 
#2 
"Glycated Hemoglobin A"[Mesh] OR "hemoglobin A1c protein, human" 
[Supplementary Concept] OR "Blood Glucose"[Mesh] OR “glycemic control” OR 
“fasting blood glucose” OR “fasting blood sugar” OR A1C [tiab] OR “glycosylated 
hemoglobin” 
Results 203,321 
#3 
“Social Cognitive Theory” OR “guided intervention” OR “Bandura's social” OR “social-
cognitive”[tiab] OR “Social learning theory”[tiab] OR “Learning theory”[tiab] OR “Social 
cognitive”[tiab] OR “Self-efficacy” OR "self efficacy" OR “Efficacy theory” OR “Social 
learning”[tiab] OR “cognitive”[tiab] OR "Self-Management"[Mesh] OR "Reward"[Mesh] 
OR "Motivation"[Mesh] 
Results 542,868 
#4 
Clinical Trial [ptyp] OR Controlled Clinical Trial [ptyp] OR systematic [sb] 
Results 993,804 
#1 AND #2 AND #3 AND #4 
Results 291 
*Filter by age for adults 18+ 
Results 241 

Search Method: Cochrane Search 
#1 
“Type 2 Diabetes”:ti,ab,kw OR (“Type 2 Diabetes”:ti,ab,kw OR “T2DM”:ti,ab,kw OR 
“Adult Onset Diabetes”:ti,ab,kw)  
Results 30,240 
#2 
MeSH descriptor: [Glycated Hemoglobin A] explode all trees OR MeSH descriptor: 
[Blood Glucose] explode all trees OR “glycemic control”:ti,ab,kw OR “fasting blood 
glucose”:ti,ab,kw OR “fasting blood sugar”:ti,ab,kw OR A1C:ti,ab,kw OR “glycosylated 
hemoglobin”:ti,ab,kw 
Results 40,332 
#3 
“Social Cognitive Theory”:ti,ab,kw OR “guided intervention”:ti,ab,kw OR “Bandura's 
social”:ti,ab,kw OR “social-cognitive”:ti,ab,kw OR “Social learning theory”:ti,ab,kw OR 
“Learning theory”:ti,ab,kw OR “Social cognitive”:ti,ab,kw OR “Self-efficacy”:ti,ab,kw 
OR "self efficacy":ti,ab,kw OR “Efficacy theory”:ti,ab,kw OR “Social learning”:ti,ab,kw 
OR “cognitive”:ti,ab,kw OR MeSH descriptor: [Self-Management] explode all trees OR 
MeSH descriptor: [Reward] explode all trees OR MeSH descriptor: [Motivation] 
explode all trees 
Results 80,032 
#4 
("clinical trial" OR "Controlled Clinical Trial" OR "systematic"):pt 
Results 323,452 
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#1 AND #2 AND #3 AND #4 
Results 44 
 

Search Method: Web of Science Search 
#1 
ALL FIELDS: (“Type 2 Diabetes” OR (“Type 2 Diabetes” OR “T2DM” OR “Adult Onset 
Diabetes”))  
Results 144,146 
#2 
ALL FIELDS: ("Glycated Hemoglobin A" OR "hemoglobin A1c protein, human" OR 
"Blood Glucose" OR “glycemic control” OR “fasting blood glucose” OR “fasting blood 
sugar” OR A1C OR “glycosylated hemoglobin”) 
Results 109,154 
#3 
ALL FIELDS: (“Social Cognitive Theory” OR “guided intervention” OR “Bandura's 
social” OR “social-cognitive” OR “Social learning theory” OR “Learning theory” OR 
“Social cognitive” OR “Self-efficacy” OR "self efficacy" OR “Efficacy theory” OR “Social 
learning” OR “cognitive” OR "Self-Management" OR "Reward" OR "Motivation") 
Results 534,047 
#4 
ALL FIELDS: (Clinical Trial OR Controlled Clinical Trial OR systematic) 
Results 1,242,605 
#1 AND #2 AND #3 AND #4 
Results 505 

Search Method: Psych Info Search 
#1 
TX (“Type 2 Diabetes” OR (“Type 2 Diabetes” OR “T2DM” OR “Adult Onset Diabetes”))  
Results 7,044 
#2 
SU ("Glycated Hemoglobin A" OR "hemoglobin A1c protein, human") OR TX ("Blood 
Glucose" OR “glycemic control” OR “fasting blood glucose” OR “fasting blood sugar” 
OR A1C OR “glycosylated hemoglobin”) 
Results 8,528 
#3 
TX (“Social Cognitive Theory” OR “guided intervention” OR “Bandura's social” OR 
“social-cognitive” OR “Social learning theory” OR “Learning theory” OR “Social 
cognitive” OR “Self-efficacy” OR "self efficacy" OR “Efficacy theory” OR “Social 
learning” OR “cognitive”) OR SU ("Self-Management" OR "Reward" OR "Motivation") 
Results 798,578 
#1 AND #2 AND #3 
Results 472 
Filter: English, Human Population Group,  
Results 450 
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Search Method: CINAHL Search 
#1 
TX (“Type 2 Diabetes” OR (“Type 2 Diabetes” OR “T2DM” OR “Adult Onset Diabetes”))  
Results 59,226 
#2 
MH ("Glycated Hemoglobin A" OR "hemoglobin A1c protein, human") OR TX ("Blood 
Glucose" OR “glycemic control” OR “fasting blood glucose” OR “fasting blood sugar” 
OR A1C OR “glycosylated hemoglobin”) 
Results 73,337 
#3 
TX (“Social Cognitive Theory” OR “guided intervention” OR “Bandura's social” OR 
“social-cognitive” OR “Social learning theory” OR “Learning theory” OR “Social 
cognitive” OR “Self-efficacy” OR "self efficacy" OR “Efficacy theory” OR “Social 
learning” OR “cognitive”) OR MH ("Self-Management" OR "Reward" OR "Motivation") 
Results 292,462 
#1 AND #2 AND #3 
Results 2,043 
Filter: English Language, Peer Reviewed, Human, Publication Type – Clinical 
Trial, Randomized Control Trial, Systematic Review 
Results 270 
Search Method: Academic Search Complete Search 
#1 
TX (“Type 2 Diabetes” OR (“Type 2 Diabetes” OR “T2DM” OR “Adult Onset Diabetes”))  
Results 182,882 
#2 
SU ("Glycated Hemoglobin A" OR "hemoglobin A1c protein, human") OR TX ("Blood 
Glucose" OR “glycemic control” OR “fasting blood glucose” OR “fasting blood sugar” 
OR A1C OR “glycosylated hemoglobin”)  
Results 146,524 
#3 
TX (“Social Cognitive Theory” OR “guided intervention” OR “Bandura's social” OR 
“social-cognitive” OR “Social learning theory” OR “Learning theory” OR “Social 
cognitive” OR “Self-efficacy” OR "self efficacy" OR “Efficacy theory” OR “Social 
learning” OR “cognitive”) OR SU ("Self-Management" OR "Reward" OR "Motivation")  
Results 1,005,705 
#1 AND #2 AND #3 
Results 6,920 
Filter: Scholarly (Peer Reviewed) Journals, English 
Narrow by Subject: - prevention of disease progression 
Narrow by Subject: - prevention of diabetes complications 
Narrow by Subject: - health of patients 
Narrow by Subject: - health management 
Narrow by Subject: - google (web resource) 
Narrow by Subject: - diabetes therapy 
Narrow by Subject: - google scholar (web resource) 
Narrow by Subject: - diabetic retinopathy treatment 
Narrow by Subject: - pubmed (online service) 
Narrow by Subject: - clinical trial registries 
Narrow by Subject: - dietetics research 
Narrow by Subject: - diet therapy for diabetes 
Narrow by Subject: - abstracts 
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Narrow by Subject: - risk factors 
Narrow by Subject: - research evaluation 
 
Results 187 

 
Search Method: ProQuest Nursing & Allied Health Search 

#1 
(“Type 2 Diabetes” OR (“Type 2 Diabetes” OR “T2DM” OR “Adult Onset Diabetes” OR 
"Diabetes Type 2"))  
Results 95,287 
#2 
mesh.Exact("hemoglobin a, glycosylated" OR " hemoglobin a") OR TX ("Blood Glucose" 
OR “glycemic control” OR “fasting blood glucose” OR “fasting blood sugar” OR A1C OR 
“glycosylated hemoglobin”) 
Results 8,524 
#3 
TX (“Social Cognitive Theory” OR “guided intervention” OR “Bandura's social” OR 
“social-cognitive” OR “Social learning theory” OR “Learning theory” OR “Social 
cognitive” OR “Self-efficacy” OR "self efficacy" OR “Efficacy theory” OR “Social 
learning” OR “cognitive”) OR mesh.Exact ("Self-Management" OR "Reward" OR 
"Motivation") 
Results 22,559 
#1 AND #2 AND #3 
Results 605 
Filter: Peer Reviewed, English,  
Results 605 

Search Method: Academic Search Complete Search 
#1 
“Type 2 Diabetes” [tiab] OR (“Type 2 Diabetes” OR “T2DM” OR “Adult Onset Diabetes”)  
  Results 97,380  
 
#2 
"Glycated Hemoglobin A"[Mesh] OR "hemoglobin A1c protein, human" [Supplementary 
Concept] OR "Blood Glucose"[Mesh] OR “glycemic control” OR “fasting blood glucose” 
OR “fasting blood sugar” OR A1C [tiab] OR “glycosylated hemoglobin” 
Results 31,355 
#3 
“Social Cognitive Theory” OR “guided intervention” OR “Bandura's social” OR “social-
cognitive”[tiab] OR “Social learning theory”[tiab] OR “Learning theory”[tiab] OR “Social 
cognitive”[tiab] OR “Self-efficacy” OR "self efficacy" OR “Efficacy theory” OR “Social 
learning”[tiab] OR “cognitive”[tiab] OR "Self-Management"[Mesh] OR "Reward"[Mesh] 
OR "Motivation"[Mesh] 
Results 40,396 
#4  
Clinical Trial [ptyp] OR Controlled Clinical Trial 
Results 139, 409 
#1 AND #2 AND #3 AND #4 
Results 318 
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Appendix E. Theoretical Characteristics  

Theory 

Author Theory Author Theory 

Sevick, 2012 
Allen, 2008 
Glasgow, 1996 
Rosal, 2005 
Rosal, 2011 
Glasgow, 1996 
Anderson, 2013  
Azami, 2018 
Huang, 2016 
Jiang, 2019 
Lorig, 2008 
Lorig, 2010  
Lorig, 2009 
Nelson, 2014 
Peimani, 2016  
Rothschild, 2012 
Sacco, 2009 
Vicent, 2007 
Wattana, 2007 
Murray, 2017 
Trouilloud, 2013 
 

SCT 
SCT 
SCT 
SCT 
SCT 
SCT 
SCT 
SCT 
SCT 
SCT 
SCT 
SCT 
SCT 
SCT 
SCT 
 
 
SCT 
SCT 
SCT 
SCT 
SCT 

Trief, 2011 
Gb, 2016 
Wichit, 2017 
Lorig, 2009 
Kleinmann, 2017 
 
D’Earmo-Melkus, 2010 
Kim, 2016 
Davies, 2008 
Khunti, 2012 
Trief, 2016 
Plontnikoff, 2011 
Steed, 2008 
Plontnikoff, 2013 
 
Balducci, 2017 
Muchiri, 2015 
Sinclair, 2013 
Miller, 2002 
Glasgow, 2010 
Malanda, 2015 
Trento, 2004 

SCT 
SCT 
SCT 
SCT 
SET, Health belief model, health action process, Theory of 
planned behavior.  
SLT, Transtheoretical model, Model of behavior change. 
 
SLT, Diffusion theory 
SLT, Dual-process theory, Leventhal’s common-sense model 
SLT, Dual-process theory, Leventhal’s common-sense model 
SLT, Interdependence theory, Social-ecological theory 
SCT, Transfer model 
SCT, Self-regulatory theory 
SCT, Health belief model, protection motivation theory, 
Transtheoretical model, Theory of planned behavior 
SCT, Health belief model 
SCT, Health belief model, Knowledge, attitude, behavior 
model 
SCT, Social management model 
SCT, SLT, Confirmation processing model 
SCT, Social ecology theory 
SCT, Leventhal’s common-sense model 
SCT, Knowles andragogy theory  

SLT= Social learning theory 
SET= Self-efficacy theory 
SCT= Social cognitive theory 

Identified Concepts 

Author Concept Author Concept Author Concept 

Sevick, 2012 
Allen, 2008 
Glasgow, 1996 

SE* 
SE 
SE 

Trief, 2011 
Gb, 2016 
Lorig, 2009 

SE 
SE 

Glasgow, 2010 
Trento, 2004 

Problem Solving 

Plontnikoff, 2011 Empowerment 
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Rosal, 2005 
Rosal, 2011 
Glasgow, 1996 
Anderson, 2013  
Azami, 2018 
Huang, 2016 
Jiang, 2019 
Lorig, 2008 
Lorig, 2010  
Lorig, 2009 
Nelson, 2014 
Peimani, 2016  
Rothschild, 2012 
Sacco, 2009 
Vicent, 2007 
Muchiri, 2015 
Sinclair, 2013 
Glasgow, 2010 
Malanda, 2015 
Wattana, 2007 
Murray, 2017 
Trouilloud, 2013 
Balducci, 2017 

SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 

Klienman, 2017 
D’Earmo-Melkus, 2010 
Kim, 2016 
Davies, 2008 
Khunti, 2012 
Plontnikoff, 2011 
Steed, 2008 
Trento, 2004 
 
 
 
 

SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
SE 
 

Davies, 2008 

Murchiri, 2015 
Treif, 2016 
Anderson, 2013 

Goal Setting 

Muchiri, 2015 
Anderson, 2013 
Huang, 2016 
Rosal, 2011 
Kim, 2016 
Trief, 2016 

Knowledge 

Miller, 2002 
Plontnikoff, 2013 

Unidentified 
  

Glasgow, 2010 
Wichit, 2017 
Malanda, 2015 
Peimani, 2016 
Treif, 2016 
Jiang, 2017 
Jiang 2017 
Anderson, 2013 
Anderson, 2013 
Trief, 2016 
Trief, 2016 
Steed, 2005 

Social Support  
Self-management 
Self-regulation 
Self-care 
Self-monitoring 
Verbal arousal 
Accomplishment 
Social environment 
Behavioral capability 
Contract 
Partner involvement 
Belief 

 
*SE-self-efficacy  
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Appendix F. Behavioral Strategies  

Author Strategy 

Allen, 2008 Goal identification and setting, problem-solving, self-monitoring, efficacy enhancing, feedback, role 
modeling or vicarious experience, verbal persuasion  

Anderson, 2013 Assessment, feedback, goal setting, problem-solving, efficacy enhancing, counseling sessions 

Azami, 2018 Knowledge and skill enhancement, self-monitoring, motivational interviewing or MI, problem-solving, self-
management support 

Balducci, 2017 Counseling sessions, knowledge enhancement, problem-solving, feedback 

Davies, 2008 Goal identification and setting, knowledge and skill enhancement, efficacy enhancing, peer support 

D'Eramo-Melkus, 
2010 Knowledge & skills enhancement, goal setting, problem-solving, efficacy enhancement 

Gb, 2016 Assessment 

Glasgow, 1996 Assessment 

Glasgow, 2006 An action plan, assessment, feedback, goal identification and setting, knowledge and skill enhancement, 
self-monitoring by log, diary, tracking, motivational interviewing, problem-solving, efficacy enhancing 

Glasgow, 2010 Assessment, monitoring, feedback, SM support, motivational interview, action plan, problem-solving, 
social support, goal setting 

Huang, 2016 Presentation and return demonstration of injection procedures; vicarious experience by injection 
demonstration with individuals and devices; verbal persuasion by education on the connection between 
insulin and glucose, insulin and glycemic control, shared experiences of role models; emotional arousal 
by scenario application, skills to reduce stress and barriers.  

Jiang, 2019 Education, performance accomplishments, vicarious experience, verbal persuasion, 
physiological/emotional arousal  

Khunti, 2012 Assessment, feedback, goal identification, and setting, knowledge and skill enhancement 

Kim, 2016 Motivational interview, knowledge and skill enhancement, problem-solving, assessment, feedback 

Kleinman, 2017 An action plan, assessment, feedback, goal identification and setting, knowledge and skill enhancement, 
self-monitoring, problem-solving, efficacy enhancing, support 

Lorig, 2008 Knowledge & skills enhancement, problem-solving, efficacy enhancement, peer support, feedback 

Lorig, 2009 Self-efficacy, self-management, feedback problem solving, assessment, motivational interview, action 
plan,  

Lorig, 2010 Self-efficacy, action plan, problem-solving, feedback, assessment, knowledge & skill enhancement, peer 
support, social support 

Malanda, 2015 Skill and knowledge enhancement, feedback, self-management, diary 
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Miller, 2002 An action plan, assessment, feedback, goal identification and setting, knowledge and skill enhancement, 
self-monitoring by log, diary, tracking,   

Muchiri, 2015 Assessment, self-monitoring, knowledge and skill enhancement, goal setting, feedback 

Murray, 2017 Assessment, feedback, goal identification and setting, knowledge and skill enhancement, self-monitoring, 
efficacy enhancing 

Nelson, 2014 Goal setting, action plan, assessment, self-management support 

Peimani, 2016 Knowledge & skills enhancement, goal setting, problem-solving, efficacy enhancement 

Plontnikoff, 2013 Assessment, feedback, Knowledge and skill enhancement, self-monitoring, motivational interviewing 

Plotnikoff, 2011 Individualized PA counseling via personal trainer; telephone support with a diabetes educator,  

Rosal, 2005 Self-efficacy, self-monitoring, counseling, role model, dietary guidelines, problem-solving 

Rosal, 2011 An action plan, assessment, feedback, goal identification and setting, knowledge and skill enhancement, 
self-monitoring, problem-solving, efficacy enhancing, role play, role modeling, or peer support 

Rothschild, 2012 Self-efficacy enhancing, feedback, assessment, counseling, knowledge and skill enhancement, social 
support 

Sacco, 2009 Self-efficacy, knowledge, goal setting, barriers, social support, social reinforcement, reward 

Sevick, 2012 An action plan, assessment, feedback, goal, knowledge and skills, self-monitoring 

Sinclair, 2013 An action plan, assessment, feedback, goal identification and setting, knowledge and skill enhancement, 
self-monitoring, problem-solving, efficacy enhancing, roleplay, role modeling or peer support, SM support, 
promote collaboration/interaction with providers, reinforcement, empowerment 

Steed, 2005 Examination of beliefs, feedback, goal identification, and setting, knowledge and skill enhancement, 
problem-solving, efficacy enhancing, role modeling 

Tento, 2004 Efficacy enhancing, knowledge, problem-solving, assessment, feedback, goal setting  

Trief, 2011 Problem-solving, goal identification and setting, reflection, contracting, promote collaboration/interaction 
with couples, self-monitoring 

Trief, 2016 An action plan, assessment, feedback, goal identification and setting, knowledge and skill enhancement, 
self-monitoring, motivational interviewing or MI, problem-solving, empowerment, promote 
collaboration/interaction with providers 

Trouilloud, 2013 Educational, problem-solving, diabetes management for diet, physical activity, and medication 

Vicent, 2007 Self-monitoring, self-management, efficacy enhancing, knowledge and skill enhancement, modeling, 
verbal persuasion, stress management, problem-solving 

Wattana, 2007 Knowledge and skill enhancement, self-efficacy enhancement 

Wichit, 2017 Knowledge & skills enhancement, self-monitoring, and diary 
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Appendix G. Risk of Bias 
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Allen, 2008       
Anderson, 2013       
Azami, 2018       
Balducci, 2017       
Davies, 2008       
D'Eramo-Melkus, 2010       
Gb, 2016       
Glasgow, 2010         
Glasgow, 1996       
Glasgow, 2006       
Huang, 2016       
Jiang, 2019       
Khunti, 2012       
Kim, 2016       
Kleinman, 2017       
Lorig, 2009       
Lorig, 2010       
Lorig, 2008       
Malanda, 2015       
Miller, 2002       
Muchiri, 2015       
Murray, 2017       
Nelson, 2014       
Peimani, 2016       
Plontnikoff, 2013       
Plotnikoff, 2011       
Rosal, 2005       
Rosal, 2011       
Rothschild, 2012       
Sacco, 2009       
Sevick, 2012       
Sinclair, 2013       
Steed, 2005       
Tento, 2004       
Trief, 2011       
Trief, 2016       
Trouilloud, 2013       
Vicent, 2007       
Wattana, 2007       

Low risk= , Moderate risk= , High risk=  
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 Appendix H. Detailed Moderator Results 

Theory Other:  Concept Other: Behavioral 
Strategy Other: 

Interventionist 
Other 

Transtheoretical 
model 
Self-regulatory theory 
Health behavioral 
model 
Theory of planned 
behavior 
Knowledge, attitude 
behavior model 
Social management 
Confirmation 
processing model 
Social ecology theory 
Leventhal’s common-
sense model 
Knowles andragogy 
theory 
Dual-process theory 
Interdependent 
theory 
Health action process 
Diffusion theory 

Empowerment 
Knowledge 
Self-regulation 
Self-management 
Verbal arousal 
Accomplishment 
Social environment 
Behavioral 
capability 
Contract/partner 
involvement 
Goal setting 
Beliefs/attitudes 
Quality of life 
Illness belief 

Action plan 
Self-monitoring 
Self-management 
Motivation 
interview 
Efficacy 
enhancing 
Roleplay 
Modeling 
Peer support 
Positive 
reinforcement 
Empowerment 
Collaboration 
interaction 
 

Research assistant 
Peer 
Health coach 
Counselor 
Pharmacist 
Community health 
worker 
Exercise 
physiologist 
Exercise trainer 
Staff 
Registered 
healthcare 
professional  
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Chapter 5: Discussion 

A summary of the background and statement of the problem will begin this 

discussion. The Research objectives, hypotheses, and outcomes of each chapter will be 

discussed. A discussion of the strengths, limitations, and implications for research and 

nursing practice will follow.  

It is estimated that over 34 million Americans were living with Diabetes Mellitus in 

the United States in 2018, with 1.5 million cases diagnosed each year between 2013 

and 2016 (Center for Disease Control and Prevention [CDC], 2019a; 2020). Of those, 

T2DM, characterized by insulin resistance, accounts for 90 to 95% (American Diabetes 

Association [ADA], 2021a; CDC, 2019b, 2020). Mortality rates in those living with T2DM 

are shown to decrease by 21% when glycosylated hemoglobin (HgBA1c) is reduced by 

1% (Bolen et al., 2014). Self-management activities are complexity requiring a high level 

of vigilance, self-efficacy, problem-solving, social support, and knowledge. Despite the 

research showing consistent self-management improves glycemic control, many do not 

reach glycemic targets (HgBA1c 7%; ADA, 2021a; Stark Casagrande et al.,2013; 

Stetson et al., 2017). In a national survey, 47% of participants reported an HgBA1C 

greater than seven percent (Stark et al., 2013). 

Behavioral interventions promote effective Type 2 Diabetes Mellitus (T2DM) self-

management to overcome the challenges of complex treatment regimens by addressing 

the three domains of learning, e.g., cognitive, affective, and psychomotor (Bagnasco et 

al., 2013; Baker et al., 2011; Hagger & Weed, 2019). A previously identified issue is 

behavioral intervention outcomes are usually subjective, e.g., self-efficacy, problem-

solving, social support, and knowledge, but measured with objective biophysical 

measures of glycemic control (i.e., HgBA1c; Cadman et al., 2008). Previously, there was 

a lack of an integrated approach reconciling subjective behavioral interventions with 

objective biophysical outcomes. This dissertation's results offer an approach to unite 
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subjective behavioral interventions with objective biophysical by showing the 

mechanisms needed for behavior change to enhance HgBA1c.  

Research Objective 1  

Research Objective One was to identify the most common theory underlying 

behavioral interventions to improve self-management and glycemic control in adults 

living with T2DM. Research Goal One was to identify experimentally designed research 

based on any theory, model, or framework for adults with T2DM. Research Goal One 

was met by a four-person review team that conducted a three-phase search (n = 15 

individual searches) which produced (n = 1609) articles. A four-stage review process 

based on inclusion and exclusion criteria (n = 102) identified 44 theories that were 

included for examination and descriptive analysis. The theories identified (n = 44) 

showed SCT as the prevailing theory (59%, 26/44). We also discovered self-efficacy as 

the concept most used to underpin theory-based randomized control trials. Following 

self-efficacy were SCT components, e.g., problem-solving, social support, and 

knowledge, as the most used intervention strategies. Even in studies naming an 

alternative theory, e.g., transtheoretical model or health belief model, self-efficacy and 

efficacy enhancing interventions were identified as effective for achieving glycemic 

control. Self-efficacy, i.e., the perception of control, can alter behavior through 

cognitively associated phenomena (Bandura, 1977a, 1977b, 1986, 1991, 1993).  

Research Goal Three was met during data extraction by examining the identified 

theories' concepts and behavioral intervention components. Quality appraisal, done to 

meet Research Goal Four, was based on the standards set by the National Institute of 

Health (NIH), International Prospective Register of Systematic Reviews (PROSPERO), 

the Cochrane Collaboration Tool of Assessing Risk of Bias, and the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) statement. Higher quality 

and significant outcomes were seen in those studies utilizing SCT compared to other 
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theories. Because a determination cannot be made on descriptive evidence alone, 

further examination was warranted and led to Research Objective Two.  

Research Objective 2  

The second research objective was to examine the effects of SCT-based 

behavioral interventions to improve glycemic control in adults with T2DM. The 

methodology to achieve Research Objective Two was based on descriptive evidence 

(Chapter Two) and is described in the systematic review and meta-analysis protocol 

(Chapter Three). The protocol was designed to review and examine all randomized 

control trials in a four-stage search and three-phase review process using the four-

person review team. The method for conducting a systematic review and meta-analysis 

was based on scientific standards set by the NIH, PROSPERO (ID: CRD42020147105), 

Cochrane, and the PRISMA statement. The main concepts and behavioral strategies of 

interest were identified from Chapter Two’s extensive two-year literature review and are 

presented in Chapter Four.  

Research Objective Two hypothesized that patients who received an SCT-based 

intervention experience improved glycemic control compared to usual care. Research 

Goal’s One, Two, and Three were met by conducting a meta-analysis. Research Goal 

One was to examine the pooled effect of SCT-based intervention on glycemic control 

(i.e., HgBA1c, fasting serum glucose). Research Goal Two was to examine potential 

moderators' impact (e.g., self-efficacy, knowledge, social support, problem-solving). 

Research Goal Three examined the short-term and long-term differences of SCT 

components (i.e., self-efficacy, knowledge, social support, problem-solving) on glycemic 

control. The second hypothesis was to know if SCT components are necessary for 

sustaining glycemic control.  

The systematic review and meta-analysis, Chapter Four, took 10-months to 

complete (April 2020 to February 2021), with an additional two months for data analysis 
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and synthesis (March to April 2021). The literature search produced (n = 2318) results, 

of which 40 were analyzed. The analysis utilized a highly comprehensive data collection 

tool, refined during the scoping review, with over 90 data points. Data analysis was 

completed with the guidance of an expert statistician. Current evidence only reports the 

overall effectiveness of theory-based interventions on glycemic control (Doshmangir et 

al., 2018; Zhao et al., 2017). The result of this analysis shows a statically significant 

connection between SCT-based interventions and glycemic control compared to usual 

care (d = 0.31, p < .001). The results of this dissertation’s two-and-a-half-year literature 

review (Chapter Two) and the results of the yearlong meta-analysis (Chapter Four) show 

SCT as most commonly used and statistically significant to improve glycemic control in 

adults with T2DM. The results are aligned with the recommended to base behavioral 

interventions on theory to improve self-management behaviors in adults with T2DM 

(Baker et al., 2011; Hagger & Weed, 2019; Hood et al., 2015; Tougas et al., 2015). 

Without theory, the methodical challenges to replicate the results of an intervention 

would increase. Therefore, the recommendation is to design interventions based on 

SCT.   

The results of this dissertation align with the tenants of SCT; behavioral change 

occurs through cognitive pathways by altering perceptions of control over T2DM (Allen et 

al., 2008; Bandura, 1986, 1991, 1993; Cheng et al., 2016; Chew et al., 2014; Fisher et 

al., 2014; Gb & Prekumar, 2016; Tougas et al., 2015; Zhao et al., 2017; Doshmangir et 

al., 2018). Due to perception, self-efficacy can negatively or positively impact one’s 

behavior (Ahola & Groop, 2013; Bandura 1986; 1993; Fitzgerald et al., 2016; Glasgow et 

al., 2007; Nezu et al., 2012). Without self-efficacy, there is no perception of control or 

ability to accomplish T2DM self-management activities (Bandura, 1977a).  

Previous literature does support self-efficacy as the mechanism of action that 

creates behavior change (Allen et al., 2008; Cheng et al., 2016; Chew et al., 2014; 
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Fisher et al., 2014; Gb & Prekumar, 2016; Tougas et al., 2015; Zhao et al., 2017; 

Doshmangir et al., 2018); though, the meta-analysis failed to show self-efficacy as a 

significant moderator of HgBA1c overall (Q between = 0.25, p > .613). Although problem-

solving showed promise (d = 0.41, p > .058) we determined that all SCT components are 

needed to enhance glycemic control. Each component is not more effective than 

another. A subgroup analysis was performed based on the length of follow-up. The 

length of follow-up within the literature (ranging, 0 to 1095) was used to define short and 

long-term time frames. Short-term is defined as three months or less, and long-term as 

greater than 90 days to more than one year. Each SCT component was examined based 

on timeframe and if the treatment group received the component or not. It was seen 

there was no significance between timeframe groups of those who received or did not 

receive problem-solving, self-efficacy, and knowledge behavioral strategies. Social 

support was more significant in long-term (d = 0.49) studies compared to short-term 

studies (d = 0.05; Q between 7.49, p < .006). Social support has been seen to enhance 

self-management behaviors and ultimately glycemic control (Ahola & Groop, 2013; 

Ansari et al., 2017; tang et al., 2008). The results support previous research showing 

social support as a positive predictor of increased glycemic control through T2DM self-

management abilities. Although results were not significant for all SCT components, they 

all remain clinically important.  

Initially, the near significance of problem-solving may appear an essential 

component for achieving glycemic control when compared with self-efficacy. However, 

research consistently shows without problem-solving skills, self-efficacy will not manifest 

(Ahola & Groop, 2013; Bandura, 1993; Glasgow et al., 2007; Nezu et al., 2012). Adults 

living with T2DM must overcome psychological and emotional barriers referred to as 

Diabetes distress and stress, which cannot be accomplished without problem-solving 

skills (ADA, 2021b; Ansari et al., 2017; Glasgow et al., 2007; Nezu et al., 2012; Nicolucci 
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et al., 2013; Walker et al., 2014). However, problem-solving skills cannot be gained 

without knowledge, social support, and self-efficacy. Although results showed knowledge 

and skill as a non-significant moderator of HgBA1c, lowering diabetes distress and 

stress by enhancing problem-solving cannot be done without knowledge enhancement 

(Ahola & Groop, 2013; Carpenter et al., 2018; Glasgow et al., 2007; Nezu et al., 2012). 

Skills are an outcome of knowledge and are examples of psychomotor skills stemming 

from knowledge. Both of which increase the perception of control when personal 

accomplishment is achieved, further uniting self-efficacy and problem-solving (Yang et 

al., 2015). When faced with complex challenges, an individual will act based on their 

level of knowledge and skill. Without knowledge and skill, problem-solving abilities will 

be inhibited by an inability to formulate solutions. The concept of self-efficacy and the 

intervention strategy of problem-solving are united by knowledge. Self-efficacy first 

develops as participants begin practicing knowledge and applying it to their daily life. As 

knowledge is gained, self-efficacy will need to be reinforced as the realization of how 

much knowledge is needed for everyday life. Further, the less self-efficacy one has, the 

more continuous support one needs. With decreased self-efficacy, the perception of the 

significant consequences of T2DM would also decrease (Carpenter et al., 2018). Thus, 

ongoing social support and education will enhance self-efficacy, and which equip 

individuals with problem-solving abilities over the long-term (Ahola & Groop, 2013; 

Bandura 1986; 1993; Fitzgerald et al., 2016; Glasgow et al., 2007; Nezu et al., 2012; 

Avery et al., 2015; Doshmangir et al., 2018; Allen et al., 2008; Cheng et al., 2016; Chew 

et al., 2014; Fisher et al., 2014; Gb & Prekumar, 2016; Tougas et al., 2015; Graham et 

al., 2016; Zhao et al., 2017; Yang et al., 2015).  

The pooled effect (d = 0.31) implies that SCT-based interventions may decrease 

HgBA1c by 0.05% and mortality by 1% (Bolen et al., 2014). Although the decrease in 

HbGA1c appears small, consideration should be given to the number of adults living with 
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T2DM. It may be that with continued implementation of SCT components, HgBA1c 

would continue to decrease, and quality of life would increase. Further, considering the 

34 million Americans diagnosed with the disease, a 1% decrease in mortality is 

significant.  

One methodological challenge of synthesizing results surrounds the significant 

amount of heterogeneity seen (I2 81%, Q = 211.81, p < .001). Results show between-

study differences exist despite our clearly defined inclusion criteria. Based on the quality 

appraisal, e.g., Begg and Mazumdar's, Egger's regression analyses, and quality 

indicators, we conclude that the difference between the studies is the large variety of 

interventionists (n = 12) and behavioral strategies employed (n = 17). Behavioral 

strategies were implemented in 23 combinations. Identification of the interventionists to 

analyze came from the outcomes of the scoping review (Chapter Two) and was 

completed on nurses (n = 6), a nurse-led team (n = 7), other healthcare providers (n = 

24), and a team approach (n = 3). Current evidence shows that nurses are effective 

interventionists (Carpenter et al., 2018); however, the results of this analysis failed to 

show statistical significance. Distinctive to nursing, the engaging behavioral interventions 

fall within a nurses’ scope of practice (Carpenter et al., 2018). Results showed nurses 

were primary interventionists or led a team in 65% of the trials. Nurses are trained in 

therapeutic communication and can translate complicated T2DM regimens and self-

management activities to adults living with T2DM (Seley & Weinger, 2007). Nurses can 

also serve those living with T2DM as a team manager between healthcare providers and 

patients (Carpenter et al., 2018; Seley & Weinger, 2007).  

Strengths  

The preparation for completing this dissertation required multiple phases of 

research. Meticulous attention during the exhaustive literature review and examination of 

the current evidence took four and half years to complete. This is the first systematic 
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review and meta-analysis that reports SCT is most commonly used and effective on 

glycemic control. The discovery that SCT components, e.g., self-efficacy, problem-

solving, social support, and knowledge, are not more effective than another component, 

each behavioral strategy carries a distinct weight. The findings of a sub-component 

variation will inform research and practice. When SCT components are implemented in 

research and practice, they can bridge the gap between subjective interventions and 

objective glycemic control measures (i.e., HgBA1c). Another strength of this research is 

we were compliant with standards set for conducting a quality systematic review and 

meta-analysis (e.g., NIH, PROSPERO, the Cochrane Collaboration Tool of Assessing 

Bias, and PRISMA statement) all of which strengthen the rigor and internal validity of the 

results. 

Limitations  

Although studies met inclusion criteria, there was a lack of consistent reporting in 

the original articles. One limitation noted during data extraction was a failure to report 

criteria, e.g., ethnicity, delivery setting, the number of sessions, interventionist, 

frequency, or intervention length, making replicating and synthesizing results difficult. 

Limited publication length may attribute to the unreported data. The failure to report may 

also be attributed to the lack of a proper research design in the original studies. 

Employment, income, and education were not analyzed and can be viewed as a 

limitation. Previous research points to the positive effect that higher income and 

education have on glycemic control (Walker et al., 2014; Zeng et al., 2014). However, 

few studies reported on income, employment, or education level. Those who experience 

an imbalance of workload and available resources, e.g., financial support, along with a 

reduced sense of control, will likely not achieve glycemic control (Bandura, 1999). 

Further, reporting inconsistencies were seen on how theories were used to 

design interventions. A recommendation is for researchers to consistently use and 



 

247 

describe how theories are used in randomized control trials. Trial replication can only be 

achieved when a theory, concept, and strategy is identified and defined. Results in both 

the scoping literature review and meta-analysis were primarily based on white 

participants located in the United States' urban settings and were held in ambulatory 

care facilities. Sample characteristics make it challenging to translate this research 

among genders and across every setting, e.g., community health centers. Heterogeneity 

is considered high, which may be viewed as a limitation. However, the between-study 

variation is attributed to the multiple combinations of behavioral strategies employed and 

interventionists used during the trials.  

Implications for Research  

Our findings support SCT-behavioral interventions as having a significant impact 

on HgBA1c. The independent variables, e.g., self-efficacy, problem-solving, social 

support, and knowledge, are not more effective than another. The results indicate all 

SCT components are needed to enhance glycemic control. We identified that the 

majority of trials were held in a group setting, 58% implying participants received steady 

support from interventionists or other participants, leading to the results obtained in the 

subgroup analysis. A closer examination on the length of treatment and glycemic control 

over the long-term is needed along with further analysis on SCT and other efficacy 

enhancing behavioral interventions to compare the results.  

Implications for Practice 

Effective T2DM self-management is essential to reaching glycemic control; 

therefore, a staged and reinforced approach is recommended. Our findings support that 

a practical application of cognitive processes that promote self-management behavior 

through SCT, which occurs through cognitive and psychomotor behavioral strategies. 

Practitioners and Nurses should shift focus from only biophysical measures like HBA1c 

and implement interventions that focus on cognitive and psychomotor skills to improve 
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glycemic control. We recommend enhancing and reinforcing self-efficacy by having 

individuals meet short-term self-management goals with ongoing education, which will 

create a greater ability to formulate solutions to identified problems (Bandura, 1993, 

1999b; Carpenter et al., 2018). Long-term education and support will reinforce self-

efficacy and build long-term problem-solving skills to achieve glycemic control.  

Nurses are trained in therapeutic communication and can serve as an 

intermediary between healthcare professionals and patients. In practice, when an 

intervention is delivered in an ambulatory care facility, face to face, with a group or 

individual, glycemic control can be achieved. Intervention delivery and location 

modalities are interesting findings when considering the 2019 novel coronavirus 

pandemic. In a situation, as has been experienced in 2019-2021, the recommendation 

would be that physical, in-person meetings would have to be transitioned to web-based 

delivery. Formats such as virtual health, Telehealth, or another format would allow 

interventionists the ability to deliver effective interventions.  

Conclusion 

The culmination from the rigorous scrutiny of the literature identified the gaps in 

knowledge. Chapter Two and the first manuscript entitled, Scoping Literature Review of 

Theory-based Intervention for Adults with T2DM, bridges one gap by descriptively 

showing SCT as the most used. The manuscript was accepted with revisions and is 

currently publication-ready. The method to determine SCT’s effectiveness is outlined in 

Chapter Three and the second manuscript, entitled The Effectiveness of Social 

Cognitive Theory-based Interventions on Glycemic Control in Adults with Type 2 

Diabetes Mellitus: A Systematic Review Protocol. The protocol was registered with 

PROSPERO and published in the summer of 2020. Chapter Four, manuscript three, is 

entitled Systematic Review and Meta-Analysis of Social Cognitive Theory-based 
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Interventions on Glycemic Control in Adults with Type 2 Diabetes Mellitus, and currently 

is publication-ready.  

Adults living with T2DM need to perceive they can manage daily self-

management activities. With SCT, self-efficacy, problem-solving, knowledge, and social 

support, psychological and physical burdens can be reduced, and improve glycemic 

control. Overcoming the burden and disease complexities of T2DM will enhance the 

quality and length of life in those living with the disease. 
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