
   
 

 

DIABETES SELF-MANAGEMENT USING ONLINE 

LOW CARBOHYDRATE SUPPORT GROUPS 

 

A DISSERTATION 

SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF DOCTOR OF PHILOSOPHY 

IN THE GRADUATE SCHOOL OF THE 

TEXAS WOMAN’S UNIVERSITY 

 

COLLEGE OF NURSING 

 

MARYJEAN BREWER GREGORY, MSN, RN 

 

 

DENTON, TEXAS 

DECEMBER 2020 

 

Copyright © Maryjean Brewer Gregory



 

ii 

ABSTRACT 

MARYJEAN BREWER GREGORY, MSN, RN 

DIABETES SELF-MANAGEMENT USING ONLINE 

LOW CARBOHYDRATE SUPPORT GROUPS 

DECEMBER 2020 

Adults diagnosed with type 2 diabetes experience derangements of carbohydrate 

metabolism and decreased sensitivity to insulin (e.g., carbohydrate intolerance) that lead to 

persistent hyperglycemia. Drastic restriction of carbohydrate intake (about 20–50 grams per day) 

can rapidly improve glucose control. Sustainable dietary change such as carbohydrate restriction 

requires consistent and well-informed self-management. Ongoing support from family, friends, 

and peers—in-person or on-line—is a vital component of effective self-management. Social 

networking platforms (e.g., Facebook) host multiple support groups for adults with diabetes, 

including groups dedicated to very low carbohydrate ketogenic diet (VLCKD) patterns for 

diabetes self-management. 

The purpose of this study was to describe how adults with type 2 diabetes perceived the 

social support they receive from Facebook support groups (FBSGs) focused on VLCKD for 

diabetes self-management. Four FBSGs agreed to post invitations for interested members to link 

to an electronic PsychData questionnaire. The survey included three validated instruments (e.g., 

online social support, dietary satisfaction, and dietary routines) and four optional open-ended 

questions. 

Respondents were 86% women, and the majority were diagnosed with type 2 diabetes. 

Women accessed the FBSG site more frequently than men and were slightly more satisfied with 

the social support interactions. The most important aspect of online social support groups was 

identified as belonging to a group of people with similar interests—like-minded people. The 
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majority of respondents rated the benefits of the VLCKD as 5 (out of 5). Major themes in 

narrative responses to the question Why choose VLCKD? included: Research supported, 

effectiveness, results and health benefits, positive health markers, improved glycemic control, 

prevent complications, reduce or avoid medications and generally feel better. 

Women rated the diet as slightly more burdensome than men, and acknowledged more 

challenging eating situations than men. It is possible that differences in family roles and 

responsibilities around health and eating influence women’s support needs for changes in eating 

patterns. Perhaps the way we structure dietary education and ongoing support (both in person and 

via social media support groups) should differ for women and men. 
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CHAPTER I 

INTRODUCTION 

Problem of Study 

Over 21 million adults in America face the chronic challenges of type 2 diabetes mellitus 

(Bullard et al., 2018; Centers for Disease Control and Prevention [CDC], 2017a, 2020; Gibbs, 

2017). Effective diabetes self-management includes nutrition and dietary modification, physical 

activity, adequate sleep, risk factor reduction, home glucose monitoring, stress reduction, medical 

management, and ongoing psychosocial support (American Diabetes Association [ADA], 2018a; 

Dale, Williams, & Bowyer, 2012; Garber et al., 2018; Sadikota et al., 2017; Shrivastava, 

Shrivastava, & Ramasamy, 2013). Self-management support, including psychosocial support that 

affects an individual’s self-management abilities, is a critical element of the chronic care model 

underpinning the Standards of Medical Care in Diabetes—2020 (ADA, 2020). Significant dietary 

modification is often the initial lifestyle change following a diagnosis of diabetes (Ball et al., 

2016; Vanstone et al., 2017), an area quite challenging for many individuals and their families 

when faced with diabetes (Castro-Sánchez, & Ávila-Ortíz, 2013; Denham & Eggenberger, 2016). 

However, most health care professionals rarely have adequate time available to provide the 

ongoing dietary guidance and psychosocial support needed for successful dietary modification 

(Ball et al., 2016; Evert et al., 2019). 

Dietary management of type 2 diabetes involves recognition of the ways carbohydrate 

metabolism is disrupted, and the needs for carbohydrate modification to maintain glycemic 

control (Accurso et al., 2008; Feinman et al., 2015; Hamdy, 2014; Paoli, Rubin, Volek, & 

Grimaldi, 2013; Westman, Yancy, Mavropoulos, Marquart, & McDuffie, 2008; Westman, Tondt, 

Maguire, & Yancy, 2018; Yancy, Foy, Chalecki, Vernon, & Westman, 2005). In a consensus 

white paper, 26 internationally recognized researchers and health care practitioners stated 
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“Current knowledge dictates that carbohydrate restriction should be a default treatment for type 2 

diabetes and a default adjunct therapy for type 1” (Feinman et al., 2015, p. 11). In contrast to the 

LFHC dietary pattern promoted in the United States during the past 40 years (ADA 2008; Davis 

& Saltos, 1999; Gray, 2015; Reedy, 2016; Select Committee on Nutrition and Human Needs, 

U.S. Senate, 1977), very low carbohydrate ketogenic diets (VLCKD) restrict carbohydrates to 

approximately 20–50 grams per day—less than 5–10% of total energy (Accurso et al., 2008; 

Bernstein, 2011; Feinman et al., 2015; LowCarbUSA, 2019; Paoli, 2014; Volek & Phinney, 

2011Westman et al., 2018). Sustainable carbohydrate restriction requires careful guidance and 

consistent effort (Volek & Phinney, 2011). 

Ongoing emotional, social, informational, and practical support from family, friends, 

health care professionals, and peers have been identified as a vital component of effective type 2 

diabetes self-management (Denham, Manoogian, & Schuster, 2007; DiMatteo, 2004a; Garber et 

al., 2018; Miller & DiMatteo, 2013; Vaccaro, Exebio, Zahrini, & Huffman, 2014). Many 

individuals with type 2 diabetes participate in more formal community-based interventions, such 

DiMatteio as local support groups led by a health care provider with peer interaction (e.g., 

diabetes education classes), or community support groups where individuals share common 

experiences and conditions (Fisher, 2016; Fisher et al., 2012; Patil et al., 2016; Ramchand et al., 

2017; Vissenberg et al., 2016). The ADA’s Standards of Medical Care in Diabetes (2018a, 2020) 

and the World Health Organization’s (WHO) Global Report on Diabetes (WHO, 2016) suggest 

that needed supports can also be provided via internet-based technology and social media.  

Adults with type 2 diabetes can obtain peer support using dedicated online communities 

(Bevan, 2017; Brady, Segar, & Sanders, 2017; Browne, Bennet, Halliday, Holmes-Truscott, & 

Speight, 2016; Cleverly, 2014; Cooper & Kar, 2014; Fergie, Hunt, & Hilton, 2016; Gilbert, 

Dodson, Gill, & McKenzie, 2012). Underscoring a shift towards preferences for ongoing support 
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from online sources, the 2017 National Standards of Diabetes Self-Management Education and 

Support highlighted the benefits and accessibility of online diabetes communities (Beck et al., 

2017). Peer support via social networking sites has been shown to improve glycemic control and 

self-management for persons with type 2 diabetes (Beck et al., 2017; Brady et al., 2017; Browne 

et al., 2016; Cleverly, 2014; Gabarron, Bradway, & Arsand, 2016; Hagan, 2010; Hunt & 

Koteyko, 2015; MyDario.com, 2015).  

Social media networks, such as Facebook, provide needed social infrastructure 

(Zuckerman, 2017) for hundreds of general and issue-focused needs of persons with type 2 

diabetes (Abedin et al., 2017; Al-Qarni, Yunus, Househ, & Abdulaziz, 2016; Cleverly, 2014; 

Gabarron et al., 2016; Greene, Coudhry, Kilabuk, & Shrank, 2010; Hunt, 2015; Hunt & Koteyko, 

2015; Khan, 2014). Facebook hosts multiple diabetes related groups; this includes public (i.e., 

accessible to everyone) and closed (i.e., access limited to members whose request to join is 

approved by a group administrator) groups. Several Facebook groups are also dedicated to 

support for adults with type 2 diabetes choosing VLCKD routines as their primary approach to 

diabetes management. Facebook groups using this approach include Reversing Diabetes (32,456 

members), Dr. Richard K. Bernstein’s Diabetes Solution Advocates (8,453 members), and 

Diabetics Transitioning to LCHF (e.g., low carb high fat) Support Group (3,342 members).  

Despite the large number of diabetes support groups, we know little about how support 

members support the dietary aspects of their diabetes self-management. Published studies of 

diabetes-related online forums and social media support groups have not indicated inclusion of 

diet focused groups (Abedin et al., 2017; Al-Qarni et al., 2016; Gabarron et al., 2016; Gilbert et 

al., 2012; Greene et al., 2010). Only a single published study was found that investigated member 

experiences within a low-carb diet online support group; however, this weight-loss focused group 

was not targeted specifically to individuals with diabetes (Feinman, Vernon, & Westman, 2006). 
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One investigation of glycemic control in individuals with type 1 diabetes following a very low 

carbohydrate diet (VLCD) was recently published. Study participants were recruited from 

TypeOneGrit, an online Facebook support group (FBSG) for persons with type 1 diabetes 

following VLCD (Lennerz et al., 2018). While the survey collected self-reported information 

regarding dietary satisfaction, ongoing glycemic control, insulin dosing, and adverse event rates, 

unique member experiences and perceived support within the TypeOneGrit FBSG were not 

studied (Lennerz et al., 2018). 

An extensive literature search was completed, no published studies about online diabetes 

support groups that advocated VLCKD diets for glycemic control and diabetes self-management 

were found. Nurses and other health professionals providing care services for persons with 

diabetes need to better understand the daily struggles of diabetes self-management, and the ways 

Facebook groups might provide needed support (Ball et al., 2016). Knowledge from research that 

has explored the ways individuals with type 2 diabetes use dietary-focused support groups via 

social media (i.e., Facebook) could also be useful. A descriptive overview of phenomenon linked 

with dietary practices and social supports is needed (Brady et al., 2017; Gale, Heath, Cameron, 

Rashid, & Redwood, 2013; Litchman, Rothman, & Edelman, 2017). The primary purpose of this 

study is to describe how adults with type 2 diabetes perceive the social support received from 

Facebook support group members who focus on VLCKD for diabetes self-management.  
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Rationale for the Study 

Nature and Scope of Problem 

Diabetes mellitus is listed as the seventh leading cause of death in the United States 

(Murphy, Xu, Kochanek, & Arias, 2018; Rosenquist & Fox, 2016). In 2017, there were 270,702 

death certificates listing diabetes as the underlying or contributing cause of death (crude rate as 

83.1 deaths per 100,000 people; CDC, 2020). That approximates 9.62% of all 2,813,503 

registered citizen deaths (Murphy et al., 2018). However, these figures may be low, according to 

researchers who estimated diabetes associated deaths in the United States to be as high as 11.8% 

(Stokes &Preston, 2017).  

Furthermore, diabetes related complications are the seventh leading cause of disability 

worldwide (NCD-Risk-Factor Collaboration, 2016). In addition to macrovascular complications 

(e.g., cardiovascular, cerebrovascular, peripheral arterial disease), common microvascular 

complications (e.g., retinopathy, nephropathy, neuropathy of autonomic and sensory pathways) 

are also serious concerns (ADA, 2020; CDC, 2019). High mortality and morbidity rates are 

associated with macrovascular complications (ACCORD Study Group, 2007; Callaghan, Little, 

Fieldman, & Hughes, 2012; Chawla, Chawla, & Jaggi, 2016; Huang, John, Liu, Karter, & Moffet, 

2011). Microvascular complications often precede a diagnosis of diabetes with progression 

generally linked to hyperglycemia (ADA, 2020; Chatterjee, Khunti, & Davies, 2017; Chawla et 

al., 2016; Fowler, 2008; Mitra et al., 2019). Higher glycemic levels also increase the risk for 

development of dementia (Crane et al., 2013; Luchsinger, Ryan, & Launer, 2016). 

Many publications providing diabetes mellitus prevalence and incidence do not 

differentiate between type 1 diabetes and type 2 diabetes, the two most common forms of diabetes 

mellitus (CDC, 2020; International Federation for Diabetes [IDF], 2019). The CDC (2020) 

estimates that individuals with type 2 diabetes account for 90–95% of diabetes cases, though over 
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50 subcategories of diabetes are currently recognized (Genuth, Palmer, & Nathan, 2016). The 

etiology, progression, and management of type 1 diabetes differs from that of type 2 diabetes. 

Type 1 diabetes follows autoimmune damage or destruction of islet beta cells, resulting in insulin 

deficiency that produces hyperglycemia (Genuth et al., 2016). This often occurs in childhood or 

early adulthood (Genuth et al., 2016). Type 2 diabetes results from insulin resistance which leads 

to relative insulin insufficiency, resulting in hyperglycemia. Type 1 and type 2 diabetes are 

characterized by “derangements in carbohydrate metabolism” that leads to elevated blood glucose 

levels (i.e., hyperglycemia), with associated symptoms and complications (Genuth et al., 2016, p. 

1–2). The abrupt onset of type 1 diabetes requires early, often immediate, therapy with insulin 

(Genuth et al., 2016; IDF, 2019), in contrast to the more insidious progression of hyperglycemia 

in type 2 diabetes that is more amenable to management with nutritional and lifestyle 

modification (Chatterjee et al., 2017; Genuth et al., 2016).  

Consequently, a primary health goal for adults diagnosed with type 2 diabetes is the 

prevention of long-term complications and negative outcomes associated with the disease (CDC, 

2019; Herman, 2013; Hirsch & Morello, 2017). Recent care recommendations emphasize early 

initiation of appropriate therapy; this includes zealous management of glycemia and client 

centered structured education for diabetes lifestyle management (Chatterjee et al., 2017; Garber et 

al., 2018; Subramanian & Hirsch, 2014). Many individuals seeking to improve glycemic control 

and diabetes lifestyle management start with making food choice changes without considering 

relationships with individual and family dietary routines (Ball et al., 2016; Denham, 2003). 

Changing eating patterns is a very difficult process for individuals and family members (Castro-

Sánchez & Ávila-Ortíz, 2013; Denham & Eggenberger, 2016; Feinman et al., 2006).  

Eating involves complex routines, with food patterns reflecting deeply entrenched 

individual and family traditions, as well as cultural preferences (Chesla, Chun, & Kwan, 2009; 
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Wilkinson, Whitehead, & Ritchie, 2014). Individual eating routines generally mimic those of 

family household members and assimilate cultural, traditional, and social context (Denham, 2003; 

Gupta et al., 2019). In the United States, cultural and societal influences on eating include: fast-

food society (Reedy, 2016); frequent exposure to advertisements of highly processed and highly 

addictive food-like products (Havas Worldwide, 2016); large servings of highly refined and 

processed foods offered at cheap prices in popular eateries (DeSilver, 2016; Havas Worldwide, 

2016); preferences for hedonism over self-discipline (Berry, 2016); declines in home meal 

preparation (Denham & Eggenberger, 2016); and a wide proliferation of convenience foods 

(Reedy, 2016). Similarly, cultural and societal influences on the identification of what is an ideal 

or a healthy meal effect glycemic management (Chesla et al., 2009; Gupta et al., 2019). Nurses or 

other health care professionals may not take all of these factors in consideration when providing 

education to those with a new diagnosis (Jansink, Braspenning, van der Weijden, Elwyn, & Grol, 

2010). 

Two radically different dietary approaches to type 2 diabetes are used. First, the LFHC 

dietary pattern, an approach long promoted by the ADA, is commonly used (ADA, 2008, 2018b; 

Nuttall, 1980). Second, some with type 2 diabetes choose to follow the VLCKD (Azar, Beydoun, 

& Albadri, 2016; Feinman et al., 2015; Westman et al., 2018), as do some nurses and other health 

professionals (Pounds, 2018; Willard, 2015). The ADA recommended diet is generally more 

familiar to nurses and other health care professionals, and this is often the information they 

provide to persons newly diagnosed with diabetes (ADA, 2020).  

Low Fat Higher Carbohydrate Dietary Pattern 

A major turning point for healthy American diets occurred in 1977, with the publication 

of Dietary Goals for the United States, Second Edition. Despite the “extreme diversity of 

scientific opinion” on several key dietary issues (Select Committee on Nutrition and Human 
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Needs, U.S. Senate, 1977, p. vii), the new guidelines generally followed the “prudent” diet earlier 

published by the American Heart Association (AHA; Dalen & Devries, 2014, p. 366; Page et al., 

1957, 1961). These new dietary goals recommended increasing complex carbohydrate and natural 

sugar consumption, from about 28% to about 48% of daily energy intake. For an individual 

consuming 2,000 Kcal energy daily, this change added about 100 grams of carbohydrate to daily 

consumption. These goals also recommended decreasing total fat consumption, from about 40% 

to about 30% of daily energy intake. For an individual consuming 2,000 Kcal energy daily, this 

change decreased fat consumption by approximately 20 grams daily. The dietary goals limited 

cholesterol consumption to 300 mg/day, and restricted saturated fats to 10% of daily energy 

intake (Select Committee on Nutrition and Human Needs, U.S. Senate, 1977). 

Commentary within Dietary Goals for the United States (Second Edition) noted that the 

increased consumption of complex carbohydrates could lower heart disease risks by reducing 

blood triglyceride and cholesterol levels (Select Committee on Nutrition and Human Needs, U.S. 

Senate, 1977). This commentary emphasized that the high complex carbohydrate diet was 

important in diabetes treatment and reduced the threats of atherosclerosis and hyperlipidemia, 

because it lowered cholesterol and saturated fat intakes (Select Committee on Nutrition and 

Human Needs, U.S. Senate, 1977). A higher carbohydrate diet was thought to improve glucose 

tolerance and stabilize insulin requirements for some persons with diabetes (Select Committee on 

Nutrition and Human Needs, U.S. Senate, 1977). 

These national dietary goals are quite like the recommendations made around 1960 by the 

AHA to lower risks of heart disease (Page et al., 1957, 1961). The AHA advised reduction of 

total dietary fat intake, and substitution of poly-unsaturated oils for saturated fats to lower serum 

cholesterol (Dalen & Devries, 2014; Page et al., 1957, 1961; Reedy, 2016). These 

recommendations were largely based on epidemiological studies showing that people in parts of 
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Asia, Africa, and Latin America consume diets lower in fats and cholesterol than the typical 

American diet and have lower serum cholesterol levels (Page et al., 1961). Some reports indicated 

heart attacks were also fewer and reported that reduction of blood cholesterol through “dietary 

means may lessen the development or extension of atherosclerosis and hence the risk of heart 

attacks or strokes” (Page et al., 1961, p. 133). However, the report also acknowledged, there was 

“no final proof that heart attacks or strokes will be prevented by such measures” (Page et al., 

1961, p. 133).  

A meta-analysis of research findings from 21 separate studies, published 1981–2007, 

examined the associations found between risk of cardiovascular disease and increased intake of 

saturated fats (Siri-Tarino, Sun, Hu, & Krauss, 2010). Siri-Tarino et al. concluded there was no 

association between the dietary intake of saturated fat on disease prevalence for cardiovascular 

disease (e.g., coronary heart disease or stroke). Another meta-analysis recently completed from 

six previously published randomized controlled trials (RCTs) investigated the relationship 

between mortality, dietary fat, and serum cholesterol—these studies were conducted prior to 

publication of the 1977 dietary guidelines (Harcombe et al., 2015). The studies included six long-

term trials that involved 2,467 male participants (1,227 in intervention groups; 1,240 in control 

groups). The dietary interventions varied somewhat between studies; five of six participant 

groups increased vegetable oil consumption while reducing saturated fat intake, and the sixth 

group limited dietary fat to 20% of intake (Harcombe et al., 2015). Overall mortality was 30.2% 

in the intervention group, and 29.8% in the control groups; the calculated risk ratio (RR) was 

0.996. The findings from the trials indicated no statistically significant relationship between 

overall mortality and dietary interventions. A total of 207 deaths occurred from coronary heart 

disease reported in the intervention groups and 216 in control groups; the RR was 0.989. 

Harcombe et al. concluded there was no statistically significant relationship between heart related 
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deaths and dietary interventions (2015). Mean cholesterol levels declined in all groups, 12.6% 

(±6.7%) for intervention, and - 6.5% (±5.1%) for control; the effect size was 1.04 (Harcombe et 

al., 2015). Thus, these researchers concluded that the available evidence, from randomized 

control trials conducted prior to 1977, did not support the national dietary recommendations 

introduced in the United States at that time (Harcombe et al., 2015). 

Nonetheless, guidelines for LFHC consumption have pervaded most dietary 

recommendations for adults with or without diabetes since their introduction in 1977 (ADA, 

2008, 2018b; Gray, 2015; Nuttall, 1980; Reedy, 2016; United States Department of Health and 

Human Services and United States Department of Agriculture, 2015). Although the current 2015–

2020 Dietary Guidelines for Americans removed the recommendation to limit dietary cholesterol 

to 300 mg daily, the text reads that persons in a healthy eating pattern “should eat as little dietary 

cholesterol as possible” (United States Department of Health and Human Services and United 

States Department of Agriculture, 2015, p. 32). The current Guidelines continue to restrict total 

fat (20–35% consumed calories daily) and saturated fats (<10% consumed calories daily) for 

adults (United States Department of Health and Human Services and United States Department of 

Agriculture, 2015). Higher carbohydrate consumption remains well-ingrained in the current 

lifestyles of most persons in the United States. A new analysis of data obtained by the National 

Health and Nutrition Examination Survey in 2007–2010 indicated that individuals with type 2 

diabetes self-reported diets comprised of approximately 35% fats, 48% carbohydrates, and 17% 

protein (Ogilvie, Zabetian, Mokdad, & Narayan, 2016). This eating pattern adheres to the 

recommendations in the most recent Dietary Guidelines for Americans (United States Department 

of Health and Human Services and United States Department of Agriculture, 2015). 
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Increasing Prevalence of Obesity and Diabetes 

The National Center for Health Statistics (Fryar, Carroll, & Ogden, 2018) reported 47.2% 

of the nation’s adult population was obese (14.5%) or overweight (32.7%) during the 1971–1974 

period. That figure climbed to 55.8% of the adult population (i.e., obese 23.2%, overweight 

32.6%) by the 1991–1994 reporting period—reflecting a 1.6-fold increase in adult obesity. By the 

2013–2014 period, over 70% of the adult population was affected; 38.2% reached the obese 

category, and 31.9% overweight (Fryar et al., 2018). For the 2017–2018 period, age adjusted 

prevalence of obesity reached 42.4% (Hale, Carroll, Fryar, & Ogden, 2020). Thus, obesity 

prevalence has nearly tripled (i.e., 2.93-fold increase) during the past 40 years.  

Over the past several decades, America has experienced a vast and unanticipated jump in 

the prevalence of diabetes mellitus (i.e., type 1 and type 2). Data from the 1935–1936 National 

Health Survey showed a prevalence rate of 3.67 per 1,000 persons, or about 0.37% for the total 

population (0.27% for males, 0.45% for females; Marks, 1947). Using the same prevalence rate, 

Marks (1947) estimated there were 700,000 cases of known diabetes (type 1 and type 2) in the 

United States of America in 1946, with approximately 55,000 new cases added annually. Just 

over 70 years ago, the probability of developing diabetes during one’s lifetime was calculated to 

be 2.9% (i.e., 2.1% for males, 3.8% for females), and was projected to eventually affect about 

4,125,000 individuals (Marks, 1947). Similar figures are found in CDC’s Long Term Trends in 

Diabetes (CDC, 2017b). Sixty years ago, in 1958, only 0.93% of the American population were 

diagnosed with diabetes (i.e., 1.58 million persons; CDC, 2017b). In 1978, right after the Dietary 

Goals for the United States was published, 2.37% of the United States population was diagnosed 

with diabetes (CDC, 2017b). By 1998, this number had risen to 3.9% (CDC, 2017b), reflecting a 

1.65-fold increase. A study examining the correlation between the prevalence of type 2 diabetes 

and nutrient consumption found that the prevalence of diabetes rose nearly 765% between 1935 
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and 1996 (Gross, Li, Ford, & Liu, 2004). By 2008, the national prevalence of diabetes mellitus 

had reached a staggering 6.29% (CDC, 2017b). Health, United States, 2017 (CDC, 2017c) 

reported a nationwide age-adjusted diagnosed diabetes prevalence rate of 9.0% for the 2013–2014 

period. 

Other CDC statistics reported 8.7% prevalence for known diabetes mellitus (i.e., type 1 

and type 2) in 2015 (CDC, 2017a), a number more than triple the 1978 prevalence. For 2016, the 

CDC reported prevalence of diagnosed type 1 diabetes in the United States as 0.55% (1.3 million 

persons), and the prevalence of diagnosed type 2 diabetes as 8.6% (21 million persons; Bullard et 

al., 2018). The CDC more recently estimated diagnosed total diabetes prevalence at 10.2%, or 

approximately 26.8 million American adults (CDC, 2020). Incidence for diabetes in 2018 was 

estimated at 1.5 million new cases (CDC, 2020). About 90–95% of these persons were diagnosed 

with type 2 diabetes (CDC, 2017a; 2020). Xu et al. (2018) reported that 5.6% of adults with a 

diagnosis of diabetes have type 1 diabetes, and 91.2% have type 2 diabetes. These are national 

figures and prevalence of diagnosed diabetes varies widely by state. For example, Colorado 

reported a 7.0% prevalence of diabetes, the lowest in the United States. West Virginia reported a 

15.7% prevalence of diabetes, the highest in the United States, followed by Mississippi (14.8%), 

Alabama (14.0%), and Tennessee (13.8%; CDC National Center for Chronic Disease Prevention 

and Health Promotion, Division of Population Health, 2018; Stateofchildhoodobesity.org, 2020).  

The recommended increase in dietary carbohydrate (i.e., sugars) over the past 40 years 

appears strongly associated with an unprecedented increase in diabetes and obesity in the United 

States (Fryar et al., 2018; Gross et al., 2004; Harcombe, 2017; Reedy, 2016; Weinberg, 2004; 

Wheelock & Sboros, 2017). Between 1980 and 1997, per capita energy intake increased by over 

500 kcal per day, primarily due to increased carbohydrate consumption (Gross et al., 2004). 

Consumption of refined sugar increased from 120 pounds to 150 pounds per capita annually 
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(Weinberg, 2004). The use of caloric sweeteners, particularly corn syrup, has accounted for 20% 

of daily carbohydrate consumption (Gross et al., 2004). The food industry made changes in 

packaged and processed foods to accommodate the demand for lower-fat items (Reedy, 2016). To 

compensate for the flavor changes of reducing fat content, or use of fat substitutes, changes 

increased the carbohydrate content—and often the caloric content—of many familiar snacks and 

other processed food items (Reedy, 2016; Weinberg, 2004).  

An example of low-fat product changes is a common packaged cookie—Oreos by 

Nabisco. Their labeling provided the nutritional information for a serving of three cookies (34 

grams) as: 160 calories, 7 grams of fat (2 grams saturated), 1 gram of protein, and 25 grams of 

carbohydrate, which includes 14 grams of added sugar (Nabisco, 2020a). A 3-cookie serving (34 

grams) of Reduced Fat Oreos by Nabisco contains 150 calories, 4.5 grams of fat (1 gram 

saturated), 1 gram of protein, and 27 grams of carbohydrate, including 15 grams of added sugar. 

The reduced fat product actually contained 10 fewer calories, and 2.5 grams less fat, but 2 

additional grams more carbohydrate (Nabisco, 2020b). Both highly processed cookie products 

contained refined grains, high fructose corn syrup, industrial seed oils, and multiple emulsifiers. 

During this 40-year period, the increased prevalence of type 2 diabetes and obesity 

showed a significant positive correlation with the increased carbohydrate intake, despite the 

decreases in dietary fat consumption (Gross et al., 2004; Reedy, 2016). Not only has the 

prevalence of type 2 diabetes increased over time, but the age of onset dropped from an average 

of 53.17 years in 1994 to 46.43 years for Caucasian Americans by 2000 (Koopman, Mainous, 

Diaz, & Geesey, 2005; Reedy, 2016). More shocking is the shifting pattern of diabetes mellitus 

diagnosed in adolescents. At the turn of this century, type 2 diabetes accounted for 3% of diabetes 

diagnoses in adolescents; 10 years later, 45% of cases were attributed to type 2 diabetes 

(D’Adamo & Caprio, 2011). The incidence of type 2 diabetes in young persons has climbed to 
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over 5,000 cases per year (CDC, 2017a; Nadeau et al., 2016). Cited incidence for children and 

adolescents indicated 18,291 new cases of type 1 diabetes (i.e., 76% of total), and 5,758 new 

cases of type 2 diabetes for 2018 (i.e., 24% of total; CDC, 2020). Reported incidence rate of type 

2 diabetes in children and adolescents also varies with ethnicity. Native Americans have the 

highest incident rates at 49.4 per 100,000 person-year, compared to the 5.6 per 100,000 crude rate 

for non-Hispanic whites (CDC, 2017a; D’Adamo & Caprio, 2011). However, increasing 

prevalence is also seen among white adolescents, with 15% of all diabetes cases diagnosed as 

type 2 diabetes (D’Adamo & Caprio, 2011).  

Heart-Diet Hypothesis Refuted 

It appears that following the LCHF eating plans promoted by the 1977 Guidelines could 

be making Americans less healthy overall (Reedy, 2016). Reviews of older and newer research 

studies have not found positive associations between blood cholesterol levels and heart disease 

(Dehghan et al., 2017; Harcombe et al., 2015; Ramsden et al., 2016). The Sydney Diet Heart 

Study was conducted between 1966 and 1973 to examine the effects of replacing dietary saturated 

fatty acids with safflower oil rich in linoleic acid for 458 men with coronary heart disease 

(Woodhill, Palmer, Leelarthaepin, McGilchrist, & Blacket, 1978). Overall survival was slightly 

higher in the group consuming higher amounts of saturated fatty acids (i.e., 13.5% rather than 

9.8%) and lower amounts of polyunsaturated fatty acids (i.e., 8.9% rather than 15.1%; Ramsden 

et al., 2013; Woodhill et al., 1978). Years later, the original data was recovered and re-evaluated; 

data was also included in a meta-analysis of three linoleic acid trials (Ramsden et al., 2013). 

Findings from this later analysis indicated that the group that consumed lower amounts of 

saturated fats had lower serum total cholesterol, but an increased mortality from coronary heart 

disease and all causes (Ramsden et al., 2013).  
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Similarly, not all results from the large Minnesota Coronary Experiment (MCE) 

conducted between 1968 and 1973 were published; nor were all data subsets fully analyzed 

(Ramsden et al., 2016). MCE was a cholesterol lowering dietary trial that substituted vegetable 

oils rich in linoleic acid for saturated fat and looked for effects on serum cholesterol, mortality, 

and other outcomes. Researchers recovered and reanalyzed raw data for available subsets and also 

conducted a systematic review and meta-analysis of similar studies (Ramsden et al., 2016). 

Though intervention groups had significantly decreased serum cholesterol levels, no mortality 

benefit was found. In fact, the risk of death increased 22% for each 30 mg/dL decrease in serum 

cholesterol in the adjusted model (Ramsden et al., 2016, emphasis mine). A meta-analysis of 21 

prospective cohort studies that included 347,747 participants examined the composite relative risk 

for cardiovascular disease (CVD) with dietary saturated fat (Siri-Tarino et al., 2010). During the 5 

to 23-year follow-up periods, 11,006 persons developed CVD. The pooled relative risk for CVD 

and saturated fat intake was 1.00 (i.e., the risk was identical for both groups); hence no 

association between dietary saturated fat consumption and CVD prevalence was found (Siri-

Tarino et al., 2010). Other researchers examining epidemiological studies in Japan noted that all-

cause mortality is lower when total or low-density lipoprotein (LDL) cholesterol levels are higher 

(Hamazaki, Okuyama, Ogushi, & Hama, 2015). The same inverse relationship has been found 

among elderly persons worldwide (Hamazaki et al., 2015). 

Additional research findings have refuted the accuracy of the heart-diet hypothesis on 

which LFHC Dietary Goals were based (Dalen & Devries, 2014; Harcombe, 2017; Harcombe, 

Baker, & Davies, 2013; Ramsden et al., 2016; Ravnskov et al., 2016; Ravnskov et al., 2018; Siri-

Tarino et al., 2010; Weinberg, 2004; Wheelock & Sboros, 2017). Weinberg (2004) earlier stated 

about the LFHC diet: 
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A balanced appraisal of the diet–heart hypothesis must recognize the unintended and 

unanticipated role that the LF-HCarb diet may well have played in the current epidemic 

of obesity, abnormal lipid patterns, type II diabetes, and the metabolic syndrome. Defense 

of the LF-HCarb because it conforms to current traditional dietary recommendations…is 

no longer tenable (p. 733).  

Very Low Carbohydrate High Fat Dietary Pattern 

From a historical perspective, traditional dietary patterns from many aboriginal and pre-

agricultural people groups (e.g., the Plain Indian, the Inuit, the Masai) were relatively low in 

carbohydrates, and highly appreciative of fats (Lindeberg et al., 2007; Westman et al., 2007; 

Volek & Phinney, 2011). In more modern times, VLCD plans have been utilized for obesity for 

many years. An early low carbohydrate dietary guide dates to 1864, when William Banting 

(1864) published his Letter on Corpulence. Pre-insulin management of diabetes relied upon 

VLCDs for control of diabetes, as seen in one 19th century medical textbook on diabetes mellitus 

(Morgan, 1877; Westman et al., 2018). Though rigid carbohydrate restriction fell out of favor 

after the discovery of insulin, managing carbohydrate intake via carbohydrate counting or food 

exchanges remained an important concept in meal planning for diabetes management throughout 

most of the 20th century (Wheeler, 2000). Since the mid-1970s, a VLCD approach has been 

popularized as the Scarsdale diet, the Air Force Diet, the South Beach Diet, The Zone Diet, Sugar 

Busters, and the Atkins diet (Pogozelski, Arpaia, & Priore, 2005). Of these, the Atkins diet is 

probably the most well-known. Dr. Robert C. Atkins was openly vilified in the Journal of the 

American Medical Association, which published a scathing review of his book, Dr. Atkins’ Diet 

Revolution (1972). Written by the Council on Foods & Nutrition of the American Medical 

Association (AMA), the review denounced Atkins for promoting the elimination of sugar and 

describing dietary starches as “hidden” sugar, decried the potential dangers of hyperlipidemia 
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from such a diet, and condemned the dietary approach as a “bizarre regimen” (AMA Council on 

Foods & Nutrition, 1973, p. 1418). 

The current scientific climate is still questioning but seems less antagonistic. The write-

up regarding VLCKD in the ADA’s Standards of Medical Care for Diabetes—2018 was 

unenthusiastic: 

While some studies have shown modest benefits of very low–carbohydrate or ketogenic 

diets (e.g., less than 50-g carbohydrate per day) [78,79], this approach may only be 

appropriate for short-term implementation (up to 3–4 months) if desired by the patient, as 

there is little long term research citing benefits or harm (ADA, 2018b, p. S41).  

More recently, the 2019 Consensus statement from the ADA stated: 

“Reducing overall carbohydrate intake for individuals with diabetes has demonstrated the 

most evidence for improving glycemia and may be applied in a variety of eating patterns that 

meet individual needs and preference” (Evert et al., 2019, p. 736). ADA’s Standards of Medical 

Care for Diabetes—2020 (ADA, 2020) noted that monitoring dietary carbohydrate and blood 

glucose response to dietary carbohydrate are keys to post-prandial glucose management (S52). 

Further on, the following was added, “as research studies on low-carbohydrate eating plans 

generally indicate challenges with long-term sustainability, it is important to reassess and 

individualize meal plan guidance regularly for those interested in this approach” (ADA, 2020, p. 

S52). 

Low Dietary Carbohydrate Intake and Metabolism 

A detailed review of the intricate biochemical processes related to food digestion, major 

metabolic pathways, and fuel partitioning in healthy humans can be found in multiple sources 

(Feinman, 2014; Goodman, 2010; Volek & Phinney, 2011), but is beyond this study’s scope. 

However, it is important to note that the processes of metabolism for diets consistently high in 
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carbohydrate differ significantly from the processes of metabolism for diets consistently very low 

in carbohydrate (Andrew, McPherson, & McEneny, 2012; Feinman, 2014; Manninen, 2004; 

McDonald, 1998; Volek & Phinney, 2011). Thus, a brief summary of these differences is 

provided. 

When the human body is in the typical fed state, insulin is required for regulation of the 

multiple processes involved in carbohydrate breakdown, transport, uptake, storage (e.g., as 

glycogen in liver, triacylglycerols which contain fatty acids in adipose tissue) or disposal 

(Andrew et al., 2012; ElBacha, Luz, & DaPolan, 2010; Miles, 2003). When the human body is in 

the fasted state, insulin secretion decreases, glucagon secretion increases, glycolysis (breakdown 

of glucose) ceases, and stored fuels (e.g., glycogen in liver—via glycogenolysis; triacylglycerols 

in adipose tissue—via lipolysis; amino acids from muscle tissue—via gluconeogenesis) are 

utilized to maintain blood glucose levels (Andrew et al., 2012; Miles, 2003). As triacylglycerols 

are broken into glycerol and fatty acids (for fuel to muscle and heart tissues), the liver absorbs 

oxidized fatty acids and converts them to ketone bodies (i.e., ketogenesis; Miles, 2003; Paoli, 

2014). The ketone bodies—acetoacetate (ACAC), beta-hydroxybutyric acid (BHB), and 

acetone—are produced within the mitochondrial matrix of the liver (Andrew et al., 2012; Azar et 

al., 2016; Paoli et al., 2013; Paoli, 2014). These ketone bodies are not used for hepatic 

metabolism; rather, they are transported from the liver to peripheral tissues (e.g., muscle and 

heart) for fuel. This action spares glucose for the brain, and tissues which are obligate glucose 

consumers (i.e., tissues only able to utilize glucose, such as retina, lens of eye, red blood cells; 

Berg, Tymoczko, & Stryer, 2002; ElBacha et al., 2010; McPherson & McEneny, 2012; Westman 

et al., 2008).  

During prolonged periods of fasting, hypoglycemia, or very low carbohydrate intake, 

glucocentric (i.e., glucose based) metabolism transitions into adipocentric (i.e., ketone body and 
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fatty acid based) metabolism, much like the starvation mode (Andrew et al., 2012; Miles, 2003; 

Mullins, Hallam, & Broom, 2011; Westman et al., 2007). After approximately 3 days in this 

mode, blood levels of acetyl-coenzyme A (CoA) are elevated from ongoing fatty acid catabolism 

and further increases ketogenesis (Andrew et al., 2012). As muscles begin relying solely on fatty 

acids for fuel rather than ketone bodies, blood concentrations of ketone bodies rise. The brain 

cannot utilize fatty acids, which do not cross the blood-brain barrier (Manninen, 2004; Mullins et 

al., 2011; Paoli, 2014). The blood concentration of water-soluble ketone bodies must initially 

reach approximately 4 mmol/L, similar to the required glucose concentration level, to optimize 

transport across the blood-brain barrier (Azar et al., 2016; Holland, 2016; Mullins et al., 2011; 

Paoli, 2014). Ketone bodies can then supply fuel for the central nervous system and most of the 

brain tissues, meeting 60–70% of brain energy needs (Holland, 2016; Mullins et al., 2011; Owen, 

2005). The efficient metabolic pathway generates more available energy (e.g., higher numbers of 

ATP molecules) than the glucose pathway (Azar et al., 2016; Manninen, 2004; Roberts, 2012; 

Paoli et al., 2013; Segura, 2013; Watkins, 2016). This metabolic pathway produces physiologic 

ketosis, sometimes termed dietary ketosis or nutritional ketosis (Mullins et al., 2011; Volek & 

Phinney, 2011). It is crucial to recognize that transition to adipocentric metabolism is neither 

instantaneous nor erratic; most individuals require about three weeks of consistent very low 

carbohydrate intake to achieve keto-adaptation (Volek & Phinney, 2011). Serum ketone levels of 

an individual adapted to nutritional ketosis are generally in the range of 0.5 mmol/L to 5 mmol/L 

(McDonald, 1998; Volek & Phinney, 2011). 

Two salient features of metabolic syndrome and type 2 diabetes are an unusually high 

blood level of the hormone insulin (i.e., hyperinsulinemia) which is accompanied by a diminished 

sensitivity of target cells and organs to insulin and leads to diminished metabolic response and 

insulin resistance (Fung & Berger, 2016; Volek & Phinney, 2011). Hyperglycemia, or elevated 
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blood sugar, is a late indicator of metabolic dysfunction (Fung & Berger, 2016). Vast numbers of 

research investigations over several decades have not fully elucidated all the alterations in 

metabolism leading to and resulting from insulin dysregulation (Fung & Berger, 2016; Volek & 

Phinney, 2011). For persons with dysfunctions of carbohydrate metabolism (e.g., type 2 diabetes), 

high carbohydrate intake may result in persistent hyperglycemia, a condition strongly associated 

with development of microvascular and macrovascular complications (Chatterjee et al., 2017; 

Paoli et al., 2013). However, drastic decreases in dietary carbohydrate, such as the induction 

phase of the Atkins diet (i.e., < 20 grams carbohydrate consumption per day), rapidly generates 

the hormonal and metabolic changes discussed above (Atkins, 1972; Westman et al., 2007; 

Westman et al., 2008).  

Nutritional ketosis maintains both glycemic and insulin levels at the lower end of the 

normal range (i.e., 65–80 mg/dl and 6.6–9.4 μU/l, respectively; Paoli et al., 2013; Westman et al., 

2007). Subsequently, individuals with diabetes generally experience improved glycemic control, 

increased insulin sensitivity, improved hemoglobin A1C (HgbA1C), improvements in lipid and 

cardiovascular risk profiles, reduced renal microvasculopathy, reduced body fat, weight loss, and 

typically require reduced doses of exogenous insulin and other diabetic medications (Bazzano et 

al., 2014; Bhanpuri et al., 2018; Feinman et al., 2015; Feinman & Volek, 2008; Hu et al., 2012; 

Hu & Bazzano, 2014; McKenzie et al., 2017; Paoli et al., 2013; Sai Krishna, Tony-David, & 

Divyanjali, 2017; Tay et al., 2015; Unwin, Culbertson, Feinman, & Sprung, 2015; Westman et 

al., 2018). Nutritional ketosis has been shown to enhance mitochondrial function, thus it has 

potential as a therapeutic lifestyle intervention for chronic and degenerative diseases involving 

impaired mitochondrial function, including diabetes, obesity, and cardiovascular disease (Miller, 

Villamena, & Volek, 2018; Paoli et al., 2013). 
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When individuals diagnosed with type 2 diabetes significantly restrict their carbohydrate 

intakes (e.g., VLCKD), experts increasingly view this as a practical dietary approach for disease 

management (Evert et al., 2019; Feinman et al., 2015; Hu & Bazzano, 2014; Hussain et al., 2012; 

McKenzie et al., 2017; Sai Krishna et al., 2017; Saslow et al., 2017; Schofield, Henderson, 

Thornley, & Crofts, 2016; Tay et al., 2015; Unwin, 2017; Unwin & Unwin, 2014; Wu, 2017). 

The 2019 Consensus Statement from the ADA noted, “For select patients with type 2 diabetes not 

meeting glycemic targets or where reducing antiglycemic medications is a priority, reducing 

overall carbohydrate intake with low or very low-carbohydrate eating plans is a viable approach” 

(Evert et al., 2019, p. 736). In December 2019, the first Clinical Guidelines for Therapeutic 

Carbohydrate Restriction was published, representing a collective statement to strengthen 

standards of care within the community of practitioners and researchers and improve patient care 

and safety (LowCarbUSA, 2019). While some persons with type 1 diabetes do use VLCKD to 

reduce insulin demands, exogenous insulin remains essential for glycemic control and disease 

management (Lennerz et al., 2018).  

Nutritional Ketosis Versus Diabetic Ketoacidosis 

Not uncommonly, the small yet measurable ketone blood level seen in the adapted state 

of nutritional ketosis is mistakenly thought to herald the onset of diabetic ketoacidosis (DKA), a 

potentially life-threatening pathological state (Hamdy, 2018; LowCarbUSA, 2019; Manninen, 

2004; Mullins et al., 2011; Volek & Phinney, 2011). Nutritional ketosis is well regulated by two 

feedback loops in individuals without type 1 diabetes (Mullins et al., 2011). Increased ketone 

concentration stimulates insulin secretion (i.e., insulin decreases mobilization of fatty acids, 

inhibits ketogenesis, and enhances ketone utilization/excretion) and directly acts on fat cells to 

slow release of fatty acids. These actions reduce blood ketone concentrations (Mullins et al., 

2011). Normal kidney function readily maintains fluid volume, excretion of urea, reabsorption of 
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appropriate electrolytes, and adequate buffering for acid-base (pH) regulation, when blood ketone 

levels are < 10 mmol/L (Manninen, 2004; McDonald, 1998; Mullins et al., 2011; Volek & 

Phinney, 2011). Blood glucose levels remain low normal, around 80 mg/dl (McDonald, 1998). 

In sharp contrast, DKA is a run-away hyperglycemic, hyper-ketotic, acidotic state 

(Andrew et al., 2012; Hamdy, 2018; LowCarbUSA, 2019; Mullins et al., 2011). DKA is typically 

seen in persons with type 1 diabetes with inadequate exogenous insulin dosing, though it can 

occur in persons with type 2 diabetes in the presence of additional metabolic stressors (e.g., 

infection, surgery; Andrew et al., 2012; Hamdy, 2018). DKA is characterized by blood glucose 

levels greater than 250 mg/dL; bicarbonate levels 15–18 mEq/L; pH <7.30; anion gap > 10, with 

ketonuria and ketonemia (Hamdy, 2018). Persons in diabetic ketoacidosis may exhibit blood 

ketone levels above 5 mmol/dl, sometimes reaching 25 mmol/dl (Hamdy, 2018; McDonald, 

1998). Persons with type 1 diabetes can produce up to 400 grams of ketones daily (i.e., twice the 

amount typically produced by non-diabetics in nutritional ketosis), yet the extremely high blood 

glucose levels of DKA inhibit utilization of ketone bodies (Hamdy, 2018; McDonald, 1998; 

Volek & Phinney, 2011). The rapid accumulation of ketones overwhelms renal buffering, 

producing metabolic acidosis with a wide anion gap (Hamdy, 2018; Mullins et al., 2011). The 

metabolic alterations of nutritional ketosis are not consistent with the development of DKA 

(Andrew et al., 2012; Manninen, 2004).  

One case report of atypical ketoacidosis in a woman without diabetes who was following 

a VLCK was found in the literature (Shah & Isley, 2006). More recently, multiple cases of 

euglycemic ketoacidosis, sometimes called normoglycemic ketoacidosis, have been reported in 

persons taking agents which inhibit sodium-glucose cotransporter 2 (e.g., SGLT-2 inhibitors; 

Magbri, El-Magbri, El-Magbri, Balhinder, & Rashid, 2017; Westman et al., 2018). Persons 

presenting with euglycemic ketoacidosis have blood sugar levels below 250 mg/dL, but meet all 
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other diagnostic criteria for DKA (Magbri et al., 2017). Ketoacidotic events are often precipitated 

by infection, dehydration (e.g., nausea, vomiting), or other physical stressors (Magbri et al., 2017; 

Shah & Isley, 2006). As a precaution, early discontinuation of SGLT-2 inhibitors when VLCKD 

dietary plans are initiated has been recommended (Westman et al., 2018). 

It is clear the two dietary approaches for diabetes self-management (i.e., LFHC, VLCKD) 

are mutually exclusive. Each dietary approach requires appropriate education regarding goals, 

purposes, recommended nutrient dense foods, suggested macronutrient ratios, and individualized 

menu planning (ADA, 2020; Ball et al., 2016; Muccioli, 2019). Ongoing informational, 

instrumental, and emotional support from well-informed, understanding family, friends, and 

peers—both in person and online—can contribute to individuals’ successful implementation and 

maintenance of dietary changes (Beck et al., 2017; Browne et al., 2016; Denham et al., 2007, 

Rosland et al., 2014).  

 Social Networking Websites for Diabetes 

The Diabetes Online Community (DOC) has been described as a widely spread group 

across the world that uses the internet as a forum to live openly with diabetes (Hargenrader, 2017; 

Khan, 2014; Litchman et al., 2017; Litchman, Edelman, & Donaldson, 2018; Litchman et al., 

2019; Vieria, 2013). Many online discussion forums, and support groups specific to diabetes have 

gained popularity. Among these communities are dedicated websites, such as Diabetes Sisters for 

women with diabetes (http://diabetessisters.org), Glu (http://myglu.org) for adults with type 1 

diabetics, Type One Nation for adolescents and young adults with type 1 diabetes 

(http://typeonenation.org), and Diabetes Daily for all with diabetes (https://www.diabetes 

daily.com). Diabetes.co.uk. is Europe’s largest community-based website for people with 

diabetes, with a global membership of over 604,000 people. TuDiabetes, for all affected by 

diabetes (www.TuDiabetes.org), and its Spanish equivalent, EsTuDiabetes, reported over 50,000 
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registered users and 3.5 million unique visitors annually in 2013 (Mapes, 2013). These large web-

based communities offer support and many services without charge to members, participants, and 

visitors.  

Diabetes.co.uk launched an award winning Low-Carb Program in November, 2015, at a 

cost of £29.99; over 166,000 persons registered for the 10-week program during the first year 

(Diabetes.co.uk, 2016, 2018). Currently, 443,730 registered Low-Carb Program members have 

access to online education, questions and answers, an ongoing support forum, recipes and 

nutritional information targeted to meet dietary needs. The program was approved for National 

Health Services use by the Quality Institute for Self-Management Education and Training in June 

2018 (Diabetes.co.uk, 2018). This organization offers the largest online low carb support program 

for persons with diabetes currently located. 

Two surveys of diabetes focused social networking websites have discussed variations in 

structure, content, and perceived quality among the reviewed websites (Shrank et al., 2011; 

Weitzman, Cole, Kaci, & Mandl, 2011). Shrank et al. (2011) briefly summarized characteristics 

of 15 frequently used social networking sites that focus on diabetes. Key features related to 

numbers, membership requirements, participation of health professionals, discussion formats, 

funding sources, and types of advertising were reviewed. An overview of all 15 websites was 

provided for user reference (Shrank et al., 2011). Weitzman et al. (2011) evaluated the quality of 

10 diabetes focused social networking sites which met study inclusion (e.g., English language, 

were seen in the Top 20 Google search, non-restricted adult access, persistent member profiles, 

direct interaction among members). Site content and structure were assessed for 28 quality 

indicators across four domains, such as “alignment of content with diabetes science and clinical 

practice recommendations” (Weitzman et al., 2011, p. 293). While quality scores and reviewer 

ratings for all websites were provided via detailed tables, the data sources were anonymized—site 



 

25 

A, site B, and so forth. Such anonymity appeared incongruent with the stated purpose of the 

study: “to foster informed decision-making by patients and the clinicians advising them about SN 

[social network] engagement” (Weitzman et al., 2011, p. 292).  

After the present project was initiated, an extensive scoping review and gap analysis of 

international DOCs was published (Litchman et al., 2019). They reviewed research publications 

related to perceived or actual benefits and consequences of DOC use. Benefits were categorized 

as clinical, psychosocial, behavioral and community outcomes; consequences were categorized as 

quality of information, exploration of risky behavior, acute concerns, psychosocial, privacy, and 

inactivity (Litchman et al., 2019). Of the 47 included articles, 10 included samples drawn from 

the United States. While 23 studies focused on dedicated online forums, others incorporated 

diverse platforms such as blogs, vlogs, social media pages, and Twitter; nine studies included the 

Facebook platform. Reported psychosocial benefits of DOC engagement included higher health-

related quality of life, social support (i.e., subcategorized as informational, emotional, 

instrumental, or appraisal support), and empowerment; all were underpinned by valued shared 

experiences. Behavioral benefits identified included enhanced motivation and accountability, as 

well as improved self-care. Community building and altruism (i.e., helping others when help was 

not needed in return) were viewed as major motivations for DOC participation. The study 

reported minimal negative consequences, either actual or perceived (Litchman et al., 2019).  

Social Media Networks and Facebook Groups 

Over 81% of Americans report being online daily, including 28% reporting being online 

“almost constantly,” and 45% of them said they visited online sites multiple times daily (Perrin & 

Kumar, 2019, para. 1). Nearly 72% of adults in the United States regularly visit one or more 

social media networks (Pew Research Center, 2018). Facebook, with over 2.5 billion active users 

globally—about 29% of the world’s total population—is the most famous social media site 
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worldwide (Aslam, 2018; Facebook, 2018a; Smith & Anderson, 2018). Though more than 90% 

of the 1.66 billion daily active users are outside the United States and Canada, the United States 

ranked second to India in number of Facebook users in 2018 (Aboulhosn, 2020; Aslam, 2018; 

Facebook, 2018b; Statista, 2018).  

Facebook remains the most popular social media network in the United States. The social 

media platform is regularly used by approximately 250 million adults, or nearly 79% of American 

internet users (Donnelly, 2018; Smith & Anderson, 2018; Statista, 2018). Nearly 74% of regular 

Facebook users report visiting the site daily, and 53% reported visiting the site several times daily 

(Donnelly, 2018; Perrin & Anderson, 2019; Smith & Anderson, 2018). Not surprisingly, usage 

varies by age groups. In the United States, 81% of social media users (i.e., those18–29 years of 

age) report using Facebook, compared to 78% (i.e., those 30–49 years old), 65% (i.e., those 50–

64 years of age), and 41% (i.e., those over 65 years; Smith & Anderson, 2018). Notably, senior 

users (i.e., born before 1945) increased from 26% in 2018 to nearly 40% by end of 2019 while 

younger teen users (i.e., ages 13–17) decreased to 51%, from 71% in 2015 (Aboulhosn, 2020). 

Within the Facebook platform, approximately 1 billion users worldwide participate in one 

or more of the approximately 630,000,000 established Facebook communities/groups 

(Chaykowski, 2017; DiabetesMine Team, 2017a; O’Neil, 2010). Groups may have only two 

members or thousands. Groups may be established for brief events (e.g., planning a family 

reunion) or for ongoing meaningful involvement (e.g., support networks for persons fighting a 

common disease; Buxton, 2017). Mark Zuckerman, Facebook’s CEO, is steadily redefining the 

mission of Facebook to increase support for creating and developing meaningful communities 

(Buxton, 2017; Chaykowski, 2017; DiabetesMine, 2017b; Dulski, 2018; Zuckerman, 2017, 

2018).  
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Among the meaningful communities are thousands of support groups for persons dealing 

with chronic illnesses (Brownlee, 2017; Chaykowski, 2017). Groups for a wide spectrum of 

diseases and health concerns, commonplace or rare, can be found. For example, support groups 

are available for asthma (Asthma Support and Resource Group), brain injuries (Traumatic Brain 

Injury Support Group), thyroid disease (Hasimoto’s Thyroiditis Support Group, 

Hyperthryoidism), knee surgery (Total Knee Replacement Support Group), arthritis (Rheumatoid 

Arthritis Group), systemic lupus (Lupus Warriors), primary biliary cirrhosis (Living with PBC 

[Primary Biliary Cirrhosis] Make the Most of Each Day), Sjogren’s syndrome (Sjogrens 

Syndrome Support Group), cardiomyopathy (Cardiomyopathy Support Group), thoracic outlet 

syndrome (TOS Support Group), and chronic pain (Neuropathy Pain Support Group, Chronic 

Pain – We are In This Together - Support Group). Facebook is a familiar platform for many 

seeking disease specific support—including diabetes mellitus (Hargenrader, 2017; Leonard, 

Quesenberry, & Lindsay, 2015; Litchman et al., 2018; Litchman et al., 2019). 

Facebook diabetes support groups. Social media networks, such as Facebook, house 

hundreds of general and issue-focused support groups for persons with diabetes (Abedin et al., 

2017; Al-Qarni et al., 2016; Cleverly, 2014; Fox, 2014; Gabarron et al., 2016; Greene et al., 2010; 

Hargenrader, 2017; Hunt, 2015; Hunt & Koteyko, 2015; Khan, 2014; Lee & Whitley, 2014; 

Leonard et al., 2015; Litchman et al., 2017; Litchman et al., 2018; MyDario.com, 2015). Those 

persons with diabetes that seek to connect with others with similar concerns via Facebook groups 

have many topical options (Hargenrader, 2017; Litchman et al., 2019). Research about a single-

day snapshot of postings from 15 of the largest Facebook diabetes communities (i.e., unidentified 

by the researchers) found four common content themes: (a) sharing information, (b) disease self-

management, (c) building the community, and (d) marketing or data collection (Greene et al., 

2010). Public and closed diabetes related Facebook groups vary in purpose and focus.  
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For example, the Diabetic Support Group (10,099 members), Diabetes Support (17,806 

members), Diabuddies—Diabetes Support Group (2,857 members), and Diabetic Buddies 

Support Group (6,149 members) have a broad focus and provide general diabetes support. Other 

groups focus on specific interests, such as the type 1 Diabetic Athletes (7,344 members), Type 1 

Diabetes Support Group (17,754 members), The Insulin Gang (4,768 members), Parents of Type 

1 Diabetics (14,839), Women’s Support Group for Type 1 Diabetes (5,358 members), Breast 

Feeding with Type 1 Diabetes (1,176 members), LADA Support Group for People Living with 

Type 1.5 Diabetes (2,954 members), Type 2 Diabetes Support Group (5,694 members), Conquer 

Type 2 Diabetes Naturally (3,941 members), Support for Women with Type 2 Diabetes (1,435 

members), Diabetic Sisters Support (763 members), Reversing Type 2 Diabetes (2,579 members), 

Gastroparesis and Diabetes Support Group (2,706 members), Diabetic Gastroparesis Xplained 

(3,939 members), Diabetic Neuropathy Support Group (1,243 members), Diabetic Foot America 

(449 members), and Gestational Diabetes Support Group (11,021 members).  

Facebook groups that focus on one or more aspects of diabetes self-management lifestyle 

abound. For example, Diabetes Strong (7,116 members) and Fit with Diabetes Community (798 

members) focus on activity routines. Others, such as Invokana, Farxiga & Jardiance Users 

(1,742), Medtronic Insulin Pump (26,260 members), and CGM in the Cloud (24,168 members; a 

Dexcom G4 open source solution group) are groups that focus on medication routines. A plethora 

of Facebook groups are available to those striving to modify dietary routines—an essential, but 

difficult, component of diabetes self-management (Ball et al., 2016; Vanstone et al., 2017). 

FBSGs for those seeking effective and sustainable ways to support changes in daily 

dietary routines include: Diabetic Cooking (11,140 members), Sugar Hunter Type 2 Diabetes 

Support (3,800 members), Paleo Diet for Diabetes (1,150 members), Trim Healthy Mama—

Diabetic (9,755 members), Vegan Diabetics (1,008 members), Mastering Diabetes Support 
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Group—advocating a low fat, plant based, whole food diet (4,679 members), Diabetic Support 

Group—supporting the ADA dietary guidelines (10,099 members), The Vegetarian Low Carb 

Diabetic Healthy Diet Society (4,999 members), Adventist Vegetarian Diabetics (9,211 

members), and others. 

Many Facebook groups for adults with diabetes mellitus choose VLCKD dietary routines 

as a primary approach to diabetes management exist. Groups addressing this topic include: 

Reversing Diabetes (32,456 members), Type 2 Diabetes Support Group Global Network (9,127 

members), Type 2 Diabetes Straight Talk (16,431 members), Dr. Richard K. Bernstein’s Diabetes 

Solution Advocates (8,453 members), Type 2 Diabetes Rebels (5,789 members), Diabetes 

Warriors (2,229 members), Type 2 Coaching Diabetes Support Group (2,826 members), 

Diabetics Transitioning to LCHF Support Group (3,342 members), and others.  

Significance of Study 

During the literature review, only a single published study was found which investigated 

member experiences within a low-carb diet online support group; however, this weight loss 

focused group was not targeted to individuals with diabetes (Feinman et al., 2006). A recently 

published investigation of glycemic control in individuals with type 1 diabetes mellitus following 

a VLCD recruited study participants from TypeOneGrit, an online FBSG for persons with type 1 

diabetes following VLCD; however, member perceptions and experiences within the support 

group were not studied (Lennerz et al., 2018). Although an extensive literature search was 

completed, no published studies about participant experiences with online diabetes support 

groups that advocated VLCKD diets for glycemic control and diabetes self-management were 

found.  

Professionals providing health care services and supports for persons with diabetes need 

to understand the daily struggles of diabetes self-management, and ways individuals seek support 
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through online support groups (Ball et al., 2016). A descriptive overview of self-reported 

phenomenon linked with dietary practices and online social supports is needed (Brady et al., 

2017; Gale et al., 2013; Litchman et al., 2017). Knowledge from research that has explored the 

ways individuals with type 2 diabetes use dietary-focused support groups via social media 

platforms (i.e., Facebook) could be useful to nurses and other health educators. Direct 

questioning, long used by survey researchers, is an established and effective approach for data 

collection within the context of specific social networking sites, such as Facebook groups (Hill & 

Dever, 2014; Sage, 2014; Vitak, 2017). 

Conceptual Framework 

This study used the conceptual framework of the family health model, as described by 

Sharon A. Denham (2003). The model depicts family health affected by three domains: context, 

function, and structure. Within the contextual domain, the family unit includes family members 

residing within the household domicile, extended family residing outside the family household, 

and influences of others. Within the family household, the different characteristics, experiences, 

and perspectives of individual family members influence the contextual dynamic or member 

interactions. The family household is set within the context of the larger environment (i.e., local 

neighborhood, community, available resources, culture and society, time period), as members 

interact with multiple persons and entities, they have potential to influence individual and family 

health. “The household is the place internal and external environments meet and exchange ideas 

that influence behaviors,” including behaviors that affect the health of the family unit (Denham, 

2016, p. 34). 

The functional domain of the family health model incorporates the interactive processes 

of family life and health across time, including communication, relationships, roles, values and 

beliefs, socialization (particularly of developing children), coping, and coordination of core 
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family processes (Denham, 2003). Seven core family processes are identified; each core process 

influences overall family health and are areas where nurses and other health care providers can 

consider interventions. Family caregiving encompasses health maintenance and health promotion 

activities, as well as acute illness care and chronic illness concerns of family members. Cathexis, 

the bonding and emotional energy exerted between family members, also includes commitment 

and attachment to ideas, objects, and activities. Conversely, the emotional energy of loss, grief, 

and mourning are situated within this core process. Celebrations within the family health model 

provide tangible forms of shared meaning (Denham, 2003). These occur across the life course and 

incorporate family traditions, involve family leisure, and mark special occasions with potential to 

promote and protect desired health outcomes. Change, the process of making something different, 

may produce dynamic and productive alterations in form, process, or outcome within the family. 

Denham (2003) noted that “one member can change or be affected by changes with only small 

impact on the family as a whole, but some changes that affect individual members intensely also 

affect the entire household” (p. 133). Communication, both verbal and nonverbal, is the primary 

modality for expressing emotions, interacting with persons inside and outside the family 

household, socializing and teaching children, conveying values, attitudes and beliefs applicable to 

health, and sharing information and knowledge (Denham, 2003; Denham & Eggenberger, 2016). 

Connectedness comprises the linkages and interactions between individual family members and a 

myriad of complex systems—educational, cultural, spiritual, professional, economic, familial, 

and healthcare related—both within and beyond the household, across the life course. 

Coordination involves the member cooperation needed to accomplish family goals and daily 

activities. This involves tasks, responsibilities, resources, and information shared to solve 

problems and make decisions that directly or indirectly affect family health (Denham, 2003).  
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The structural domain of the family health model focuses on behavior patterns, habits, 

and health routines shaped by family values, faith, beliefs, attitudes, experiences, and interactions 

between family household members and with the larger environment (Denham, 2016). Six 

categories of family health routines incorporate daily activities which promote health and 

wellbeing: self-care routines (e.g., diet, hygiene, sleep, activity), safety and prevention (e.g., 

health protection, smoking, alcohol abuse), mental health (e.g., personal integrity, work and play, 

stress management), family care (e.g., recreation, celebrations, religious practices), illness care 

(e.g., seeking medical consultation, use of health care services, following medical regimens), and 

family caregiving (e.g., family member roles and responsibilities, health teaching and support, 

illness care; Denham, 2003; Denham, 2016). Family health routines, particularly nutrition and 

dietary routines, have “great significance for wellness or disease management” (Denham, 2016, p. 

37).   

Individuals, when initially diagnosed with type 2 diabetes, are often bombarded with new 

information related to disease management and self-care. Dietary and eating advice, medications, 

glucose meters, and blood glucose testing supplies invade the family household. Within the 

family household context, an individual family member diagnosed with type 2 diabetes must 

modify many aspects of current family health routines to accommodate disease management 

(Denham & Eggenberger, 2016). This includes dietary routines related to nutrition choices, 

weight management, food shopping, meal preparation, times of usual meals and snacking 

patterns, and activity routines related to exercise frequency and intensity. In addition to these 

things, individuals must also add new routines such as home glucose monitoring, log daily testing 

results, manage potential medication use; learn to think differently about foods, manage ongoing 

medical visits, and consider behavioral routines 24 hours per day, 7 days per week, 365 days per 

year. 
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Individuals with diabetes often struggle to incorporate needed dietary changes into daily 

family health routines (Denham, 2003). Dietary routines within families are complex because 

they not only include personal preferences but also incorporate family behaviors around 

celebrations, cultural preferences, and faith traditions (Chesla et al., 2009; Denham, 2003). 

Changing dietary routines and food-related behavior for an entire family to better meet the 

nutritional needs of a single family member with diabetes requires multiple changes and support 

because they affect multiple family members (Denham, 2016). Consequently, the person 

diagnosed with type 2 diabetes may eat differently, and no longer participate in family prepared 

meals. The health change of one family member has the potential to affect health-related patterns 

and routines of multiple family members, (Denham, 2003; Denham et al., 2007).  

When a person is diagnosed with type 2 diabetes, the core processes of a strong cohesive 

family (e.g., communication, coordination, change) can require emotional, social, and practical 

support from others (Denham, 2003). The person with diabetes needs new knowledge and skills 

linked with diabetes self-management. Supportive family member interactions within the 

household improve various aspects of diabetes self-management (e.g., adherence to dietary plans, 

medication regimens, or blood glucose monitoring) and reported quality of life, particularly 

among minorities (Chesla et al., 2009; Samuel-Hodge, Cene, Corsino, Thomas, & Svetkey, 2011; 

Vaccaro et al., 2014). Conversely, lack of perceived support, or non-supportive interactions 

amongst family members and the person diagnosed with type 2 diabetes has been associated with 

poor HgbAIC and other clinical outcomes, as well as increasing tensions among family members 

(Mayberry & Osborn, 2012, 2014; Samuel-Hodge et al., 2011).  

The instrumental (i.e., practical) support provided by members within the family 

household may be hampered by lack of knowledge and education regarding the dietary changes 

necessary for diabetes management (Denham et al., 2007). Additional information and education 
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regarding needed changes may need to be sought from informal community sources (Denham et 

al., 2007). The internet provides easy access to resources, information, and support for 

management of type 2 diabetes through groups accessible via social media such as Facebook 

(Hilliard, Sparling, Hitchcock, Oser, & Hood, 2015; Hunt & Koteyko, 2015; Litchman et al., 

2017; Pector, 2004). For many, the shared understanding and emotional support provided by 

diabetes online support groups could help offset the frustration and disconnected experiences 

when family and friends cannot fully empathize or support the ongoing demands of disease 

management (Cleverly, 2014; Hilliard et al., 2015; Litchman et al., 2017).  

Study Assumptions 

The assumptions of this study reflect the family health model, the conceptual framework 

backing this research (Denham, 2003), described in the previous section. Assumptions deserving 

emphasis relevant to the use of dedicated support groups on social media for diabetes self-

management include: 

• Each unique person’s experience of individual and family health is affected by contextual, 

functional, and structural domains across the lifespan. 

• The context has the potential to influence and affect individual and family health. 

• Interactions among members of the family household, as well as interactions among family 

member(s) and external entities or persons, can potentially influence health. 

• Family health routines offer opportunities to describe, assess, intervene, and evaluate actions, 

behaviors, and outcomes relevant to individual and family health. 

Several additional assumptions are relevant to the design and methods of the study, these 

assumptions are: 

• Individuals choose to participate authentically when using online support groups. 
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• Emotional and social support can be experienced via both real and online (i.e., virtual) 

environments. 

• Perceived emotional and social support has the potential to influence both individual and 

family health. 

Research Question 

The primary purpose of this study is to describe how adults with type 2 diabetes perceive 

the social support received from FBSGs focused on VLCKD for diabetes self-management. The 

research question was: How do members of FBSGs focused on VLCKD perceive support for 

diabetes self-management? The study explored five aims designed to provide additional clarity 

and description to the research question: 

1. Identify ways that persons with diabetes typically access the primary FBSG focused on use of 

a VLCKD for diabetes self-management. 

2. Identify ways that FBSG members perceive types of support that the primary FBSG group 

provides (i.e., emotional, social companionship, informational) for disease self-management. 

3. Identify ways adults with diabetes participating in primary FBSGs perceive their satisfaction 

and adherence to a VLCKD. 

4. Identify ways that FBSG members vary in their perceptions about how family members and 

social networks support or hinder dietary routines for diabetes self-management. 

5. Compare participants’ responses concerning online FBSG discussions with current scientific 

evidence about therapeutic diabetes self-management. 

Definition of Study Terms 

Conceptual Definitions of Common Terms 

Terms can often be used in numerous ways. For purposes of this study, the terms used in 

this study are clearly defined. 
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• Adherence refers to active participation in following a prescribed or recommended health 

treatment plan (e.g., taking medication, changing dietary habits, making lifestyle changes; 

Denham & Eggenberger, 2016; Sabaté, 2003). Herein, the focus is adherence to dietary plans 

for glycemic control in persons with diabetes. 

• Diabetes Online Community is a broad term enveloping the plethora of independent diabetes 

focused social networking sites across multiple social media platforms (Hargenrader, 2017; 

Litchman et al., 2017), and includes those operating via the Facebook platform. 

• Diabetes self-management refers to the knowledge, skills, and behaviors essential in day to 

day self-care within the given social context, in order to manage the complexities of diabetes, 

maintain glycemic control, and reduce the risks of associated complications (Beck et al., 

2017; Denham et al., 2007; Shrivastava et al., 2013). 

• Diabetes type 1 is typically characterized by autoimmune destruction of pancreatic beta cells, 

causing severe insulin deficiency. Biomarkers of type 1 diabetes include autoantibodies to 

islet cells, insulin, and glutamic acid decarboxylase 65-kilodalton isoform (GAD65; ADA, 

2020). While onset is often abrupt, the decline of beta cell function varies widely among 

individuals (Genuth et al., 2016). 

• Diabetes type 2 is characterized by hyperinsulinemia and peripheral insulin resistance, 

creating a relative insulin deficiency and derangements in carbohydrate metabolism (ADA, 

2020; Chatterjee et al., 2017; Genuth et al., 2016). 

• Dietary routines refer to daily eating habits and behaviors of the individual and family 

members, including mealtime patterns and activities connected with eating (Denham, 2003). 

Family dietary routines influence dietary self-management of the family member with 

diabetes (Collier, 2007; Denham, 2016; Denham et al., 2007). 
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• Facebook support groups generally refers to online support groups hosted on the Facebook 

platform which are focused on a low-carbohydrate dietary approach to diabetes self-

management. 

• Family health routines refers to those behavioral patterns that influence individual and family 

members health outcomes. As described by Denham (2003), these routines are “relevant to 

health aspects that are rather consistently adhered to for extended time periods” (p. 144). 

• Family is recognized as the basic unit of society, while recognizing that families vary greatly 

in composition and connectiveness (Amato, 2014). As study respondents self-report family 

according to their own connotations and interpretations, a broad definition of family is 

required. Herein, the term family refers to “a collection of individuals with a general 

commitment to the well-being of one another and who label themselves as family” (Denham, 

2003, p. 377). 

• Family support, as mentioned in health-related literature, often refers to various aspects of 

social support emanating from one or more family members, where family may be defined in 

a myriad of ways (Amato, 2014; Denham, 2003; Denham & Eggenberger, 2016; Mayberry & 

Osborn, 2012; Rosland & Piette, 2010). Family structures and family systems (e.g., family 

context) influence the dynamics of family behaviors and communication that comprise family 

support, or social support within families (Denham, 2003; Denham & Eggenberger, 2016; 

Mayberry & Osborn, 2012). This is particularly pertinent to aspects of family health, 

including family health and dietary routines, which support or accommodate the self-care 

management of a family member with a chronic health concern, such as diabetes (Denham, 

2003; Denham & Eggenberger, 2016; Fisher, 2016; Golics, Basra, Finlay, & Salek, 2013; 

Mayberry & Osborn, 2014; Miller & DiMatteo, 2013; Pamungkas, Chamroonsawasdi, & 

Vatanasomboon, 2017). In the context of this study, family support encompasses the social 
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support attitudes (e.g., provision of nurturing support) and actions (e.g., provision of action-

facilitating support) of family members and others used to promote positive family routines 

and outcomes, particularly health and dietary routines, for all members—including members 

with chronic health conditions, such as diabetes. 

• Family unit includes both family members residing within the household domicile and 

extended family residing outside the family household (Denham, 2003). 

• Nutritional ketosis occurs when very low carbohydrate intake allows transition from 

glucocentric (i.e., glucose based) metabolism into adipocentric (i.e., ketone body and fatty 

acid based) metabolism, (Andrew et al., 2012; Mullins et al., 2011; Westman et al., 2007). 

Serum ketone levels of an individual adapted to nutritional ketosis are generally in the range 

of 0.5 mmol/L to 5 mmol/L (McDonald, 1998; Volek & Phinney, 2011). 

• Social media refers to digital technology that facilitates rapid electronic communication with 

others via internet based virtual networks and communities (Murphy, Hill, & Dean, 2014). 

Such media can “support user-generated content” (e.g., images, text, video, statuses), support 

means for both connecting with other users (e.g., likes, follows, check-ins), and engagement 

with other users (e.g., sharing, linking, collaborating, building community; Quan-Haase & 

Sloan, 2017, p. 4). 

• Social networking sites are social media platforms which allow users to interact with other 

users of that same platform; they establish and facilitate connections with friends, colleagues, 

customers, or clients (Berger, 2019; Quan-Haase & Sloan, 2017). Major social networking 

sites include Facebook, Linked-In, Twitter, Instagram, Snapchat, Pinterest, and Reddit 

(Berger, 2019; Murphy et al., 2014).  

• Social support refers to various types of support or assistance received from others (Schaffer, 

Sandau, & Missal, 2017). Little consensus exists on a single definition of social support 
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(Langford, Bowsher, Maloney, & Lillis, 1997; Pedro, Rocha, & Nascimento, 2008; Williams, 

Barclay, & Schmied, 2004). Some researchers group in-person social support into three major 

areas: emotional, informational, and instrumental (Seeman, 2008). However, additional 

subcategories of social support may also be found in relevant health-related literature 

(Denham & Eggenberger, 2016; Langford et al., 1997; Litchman et al., 2019; Nick, 2016; 

Nick et al., 2018;). Social support has been categorized as action-facilitating support (e.g., 

instrumental and informational support) and nurturing support (e.g., emotional and esteem 

support; Duck & McMahan, 2020; Maki & O’Mally, 2019). Noting that over 30 definitions 

could be identified in the literature, “social support must be defined in a contextually specific 

way for it to be relevant” (Williams et al., 2004, p. 944). Within the context of this study, 

social support can be derived from both in-person and on-line sources, and is categorized into 

several broad areas. 

o Emotional support may include relational issues such as companionship or feeling 

loved, accepted, heard, respected, and validated (Denham & Eggenberger, 2016; 

Nick et al., 2018). Emotional support is a comprehensive concept and also 

encompasses the above description, as well as esteem support (e.g., expressions of 

confidence or encouragement; Nick et al., 2018; Vaccaro et al., 2014), appraisal 

support (e.g., expressions of affirmation and empowerment; Denham & Eggenberger, 

2016; Litchman et al., 2019), and social companionship (e.g., feeling of belonging 

within a social network; Nick, 2016; Nick et al., 2018). 

o Informational support may include formal academic knowledge, experiential 

knowledge from peers, shared experiences, recommendations or advice giving, 

sharing of new perspectives, and new resources for research and helpful information 

(Litchman et al., 2019; Nick et al., 2018; Seeman, 2008; Vaccaro et al., 2014). 
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Informational support is viewed as a comprehensive concept which includes these 

components, as well as health-education and instructions (e.g., particularly those 

related to diabetes self-management and dietary management for glycemic control; 

Denham & Eggenberger, 2016; Rosland, 2009). 

o Instrumental support typically includes tangible support (e.g., financial contributions, 

needed equipment or supplies, bringing dinner for a sick individual) or actions to 

help manage a problem or ease a burden (e.g., provide needed services, assist to meet 

home responsibilities, manage schedules and appointments, offer transportation or 

child care, help with health related tasks such as medications, facilitate 

communications with health care providers; Denham, 2003; Denham & Eggenberger, 

2016; Litchman et al., 2019; Nick et al., 2018; Rosland & Piette, 2010; Vaccaro et 

al., 2014). Instrumental support encompasses the wide array of actions that promote 

an individual’s choices, decisions, and behaviors used for self-management of 

chronic health issues, particularly diabetes. 

• Support groups, particularly self-help support groups, are typically composed of individuals 

who share similar experiences with a particular illness/issue/struggle/problem/challenge, and 

thus experience a “shared understanding” that allows peers to provide empathy and support 

not available in an individual’s existing social support networks (Strobel, Adams, & Rudd, 

2014, p. 5). While effective self-help support groups may be community-based (i.e., in-

person) or internet based (i.e., online), the benefits of online support groups include flexible 

availability, easy accessibility to information, and enhanced privacy, while providing levels 

of emotional care equal to in-person groups (McCarthy, 2017). 

• Very low carbohydrate ketogenic diet is an eating plan which restricts consumption of 

carbohydrates to very low levels to induce nutritional ketosis. Carbohydrate consumption is 
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generally kept between 20 and 50 grams of carbohydrates daily, though may be lower 

(Feinman et al., 2015; LowCarbUSA, 2019). 

Operational Definitions for Variables 

Operational definitions for intangible concepts of interest (e.g., emotional support) allow 

labels and quantification based on how variables reflecting that concept are measured or 

manipulated in a study (Portney & Watkins, 2009). This study includes three existing validated 

instruments to collect data related to respondents’ perceptions of online social support, diet-

related quality of life, and dietary routines, as detailed in Chapter Three. Variables measured via 

these instruments use the following operational definitions: 

• Perceived emotional and esteem support (e.g., feeling accepted, validated, encouraged, or 

affirmed) was measured as the mean of the 10-item emotional/esteem support subscale of the 

Online Social Support Scale (OSSS; Nick et al., 2018). 

• Perceived social companionship support (e.g., sense of belonging, inclusiveness) was 

measured as the mean of the 20-item social companionship support subscale of the OSSS 

(Nick et al., 2018). 

• Perceived informational support (e.g., experiential knowledge, new resources) was measured 

as the mean of the 10-item informational support subscale of the OSSS (Nick et al., 2018).  

• Overall perception of diet was measured as the mean of all nine items of the Diabetes Diet 

Related Quality of Life—Revised Short form (DDRQoL-R9; Sato et al., 2017). 

• Satisfaction with diet (e.g., self-selected carbohydrate restricted dietary pattern) was 

measured as the mean of the three-item satisfaction with diet subscale of the DDRQoL-R9 

(Sato et al., 2017). 

• Perceived burden of diet (e.g., how hard the dietary limits feel) was measured as the mean of 

the three-item burden of diet subscale of the DDRQoL-R-9 (Sato et al., 2017). 
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• Perceived merits of diet (e.g., the benefits of the dietary pattern) was measured as the mean of 

the three-item merits of diet subscale of the DDRQoL-R-9 (Sato et al., 2017). 

• Overall perception of diabetes dietary self-management was measured as the mean of all 35 

items of the Revised Dietary Routine Scale (Collier, 2007), as adapted for this study (i.e., 

four author-generated items were added to the 31-item Revised Dietary Routine Scale). 

• Perception of dietary planning and preparation was measured as the mean of all 14 items of 

the pre-planning for diabetes management subscale of the Revised Dietary Routine Scale 

(Collier, 2007), as adapted for this study (i.e., two author-generated items were added to the 

12-item subscale). 

• Perception of eating situations issues was measured as the mean of all nine items of the 

eating situations subscale of the Revised Dietary Routine Scale (Collier, 2007). 

• Perception of family support was measured as the mean of all eight items of the family 

support subscale of the Revised Dietary Routine Scale (Collier, 2007), as adapted for this 

study (i.e., two author-generated items were added to the six-item subscale). 

• Perception of meal routines and structure was measured as the mean of all four items of the 

meal structure subscale of the Revised Dietary Routine Scale (Collier, 2007). 

Other variables of interest, not measured by these instruments, are self-reported or 

calculated from self-reported information. These variables include: 

• Primary Facebook Support Group is the respondent’s self-reported preferred FBSG focused 

on a low-carbohydrate dietary approach to diabetes self-management. 

• Primary FBSG frequency of access is the number of visits to FBSG site, self-selected by 

respondent. 

• Primary FBSG duration of access is the time spent at FBSG site per visit, self-selected by 

respondent. 
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• Diabetes diagnosis is the respondent’s self-selected/self-reported type of diabetes. 

• Age in years is calculated from respondent’s self-reported birth year. 

• Diabetes years is the respondent’s self-reported length of time since diagnosis of diabetes, 

calculated into years. 

• Facebook Support Group years is the respondent’s self-reported length of involvement with 

any support group of the DOC hosted on the Facebook platform, calculated into years. 

• Very low carbohydrate ketogenic diet years is the respondent’s self-reported length of time 

following VLCKD pattern of eating, calculated into years. 

• Maximum carbohydrate daily intake is the respondent’s self-reported carbohydrate intake 

limit, reported in grams per day. 

• Body Mass Index (BMI) is calculated from respondent’s self-reported height (calculated into 

cm) and respondent’s self-reported weight (calculated into kg).  

• Body Mass Index (recent) is calculated from respondent’s self-reported height (calculated into 

cm) and respondent’s self-reported most recent weight (calculated into kg).  

• Body Mass Index (start) is calculated from respondent’s self-reported height (calculated into 

cm) and respondent’s self-reported weight at time starting VLCKD (calculated into kg).  

• Body Mass Index (change) is calculated by subtracting respondent’s BMI (recent) from BMI 

(start). 

• Glycated Hemoglobin (recent) is the respondent’s self-reported most recent HgbA1C level 

(calculated into percentage). 

• Glycated Hemoglobin (start) is the respondent’s self-reported HgbA1C level at time starting 

VLCKD (calculated into percentage). 

• Glycated Hemoglobin (change) is calculated by subtracting respondent’s HgbA1C (recent) 

from HgbA1C (start). 
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Other self-selected/self-reported demographics are considered independent variables of 

interest. These include: 

• Gender (defined as male or female). 

• Ethnic background (defined as Caucasian, Asian, African, Hispanic, mixed, or other). 

• Country of residence (defined as United States, Canada, Great Britain, Australia, Europe, 

or other). 

• Highest educational level (defined as primary, high school, specialty/artisan/vocational, 

baccalaureate college degree, professional/graduate college degree, post-graduate degree, 

or other) 

Study Limitations 

Study participants were recruited from four established private (closed) FBSGs 

advocating a low carbohydrate ketogenic diet for self-management of diabetes, either type 1 or 

type 2. This self-selected group of individuals is likely more highly motivated to adhere to both 

dietary and non-dietary self-care measures for glycemic control and diabetes self-management 

(e.g., glycemic self-monitoring, small dose insulin, adequate sleep, activity, stress-management) 

than individuals from online groups having a different focus. This limits generalizability of study 

findings to broader populations of adults with diabetes. Other groups of adults, including those 

from other geographical areas, who are also following low-carbohydrate ketogenic diets for 

diabetes self-management, may have differing perspectives and perceptions of online support. 

Members who choose to respond to the questionnaire are likely those who perceive benefit from 

active participation in such groups, and who support a VLCKD lifestyle for self-management of 

diabetes. Individual members who perceive less benefit from group participation or from an 

VLCKD eating pattern may be less likely to respond.  
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The time required to complete the electronic survey (105 items) may deter some 

individuals from participating in the study. Organization of the electronic survey (i.e., three 

existing instruments arranged sequentially at the beginning of the questionnaire) may deter some 

individuals from completing later sections of the questionnaire (e.g., demographics, self-

descriptions, qualitative questions). Although the four participating groups have approximately 

71,000 members, concerns liked with the possibility of low response rates that would reduce 

generalizability, and increase likelihood of statistical type 1 errors were of concern (Columb & 

Atkinson, 2016; Murphy et al., 2014). Steadily declining survey response rates have been 

reported for over the past two and a half decades, across several medium, including in-person, 

mail, telephone, and computer-based surveys (Murphy et al., 2014). 

Information obtained via the instruments selected for use in this survey limited the 

relevance and accuracy of the instrument for this sample and use (Connelly, 2013; Simon & 

Goes, 2013). Responses to items from existing instruments are limited to 5-point Likert scale 

options (i.e., never, rarely, sometimes, usually, always); the researcher was aware that 

interpretation of the terms could have differing connotations among respondents (Simon & Goes, 

2013). For example, the difference between “sometimes” and “usually” may seem trivial to a 

respondent but will affect scoring results. Both visiting the FBSGs and responding to the 

electronic survey requires a level of computer literacy and internet access that may not be readily 

available to all interested individuals (Sage, 2014). 

Information provided by respondents to this survey was self-reported, without outside 

verification of any demographic information, including diabetes diagnosis, age, length of time 

with diabetes; or outside documentation of any clinical outcome measures such as weight, BMI, 

or HgbA1C; or any outside tracking of social networking site utilization. However, patient 

reported outcome measures collected from adults with diabetes have been considered a reliable 
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component of ongoing health review for national health agencies in the United Kingdom and 

Sweden for several years (Borg et al., 2018; Gibbons & Fitzpatrick, 2018). While self-reports 

may inaccurately estimate overall internet use, a recent study indicated that reports for specific 

content such as social network sites are generally quite accurate and less biased (Scharkow, 

2016).  

Summary 

Over 21 million adults in America experience challenges with the daily lifestyle 

management of type 2 diabetes, including modifications of dietary routines (CDC, 2020). In the 

United States, recommended dietary routines for type 2 diabetes typically follow the LFHC 

approach long promoted by The Dietary Guidelines for Americans endorsed by the AHA and 

ADA (Gray, 2015; Sacks et al., 2017; Select Committee on Nutrition and Human Needs, U.S. 

Senate, 1977; United States Department of Health and Human Services and United States 

Department of Agriculture, 2015). However, ongoing research suggests that some metabolic 

advantages of the VLCKD approach for glycemic control for persons with disordered 

carbohydrate metabolism, including type 2 diabetes, exist (Feinman et al., 2015; LowCarbUSA, 

2019; Paoli et al., 2013; Westman et al., 2008; Westman et al., 2018). These two dietary 

approaches are mutually exclusive. 

Better understanding about the use of the VLCKD approach for type 2 diabetes self-

management is needed. The ongoing informational, instrumental, emotional, and social support 

from family, friends, and peers must be tailored to the dietary approach chosen to effectively 

increase an individual’s success with self-management of type 2 diabetes. Peer support via social 

networking sites (e.g., Facebook) has been shown to improve glycemic control and self-

management for adults with type 2 diabetes (Beck et al., 2017; Brady et al., 2017; Browne et al., 

2016; Gabarron et al., 2016; Litchman et al., 2017; Litchman et al., 2018).  
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This study explores how adults with type 2 diabetes perceive the social support received 

from Facebook low carbohydrate support groups for disease self-management. The study used an 

electronic survey completed by individuals participating in FBSGs that focus on VLCKD for self-

management of diabetes, and provides a descriptive overview of self-reported phenomenon linked 

with dietary practices and online social supports (Brady et al., 2017; Gale et al., 2013; Litchman 

et al., 2017; Litchman et al., 2019). 
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CHAPTER II 

REVIEW OF LITERATURE 

Compliance and Adherence Overview 

Multiple studies, commentaries, standards, and practice guidelines across several decades 

have addressed the challenges many patients experience as they follow a prescribed or 

recommended treatment plan. Complaints that some do not follow medical advice, prescriptions, 

and recommendations date back several centuries, to Hippocrates (Greene, 2004; Vermeire, 

Hearnshaw, Royen, & Denekens, 2001). In his prize-winning essay entitled Therapeutic 

Infidelities, Greene (2004) recounted descriptive terms for such patients in the medical literature 

from the early 20th century. For example, articles described some chronic ulcer patients as 

“uncooperative,” while persons with diabetes might be termed “poorly controlled,” or “resistant” 

(Greene, 2004, p. 330). Tuberculosis patients who did not follow instructions might be 

categorized as “careless,” “incorrigible,” “deviant,” or “recalcitrant,” while psychiatric patients 

were likely to be labeled “difficult” or “typical refuser” (Greene, 2004, p. 331). The term 

compliance as related to prescribed or recommended medical advice was used as early as 1958 

(Greene, 2004). Subsequently, the phrase patient non-compliance gradually moved into 

mainstream medical literature. “Noncompliance, in this sense, became shorthand for patient 

autonomy—when that autonomy was exercised in a direction not appreciated by the physician” 

(Greene, 2004, p. 337). Trostle (1988) contended that patient compliance was linked conceptually 

to an earlier social struggle tied to maintaining physician control. The compliance term carries 

connotations of disobedience to (medical) authority associated with subsequent punishment 

(Vermeire et al., 2001).  

Doubtlessly, the serious problems in health outcomes which may result from incomplete 

following of a prescribed medical regimen created frustration for clinicians and physicians (Ball, 
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1974). Increasing interest in research to improve patient compliance and patient outcomes drew 

200 international medical practitioners and researchers to the first Workshop/Symposium on 

Compliance with Therapeutic Regimens, convened at McMasters University Medical Center in 

1974 (Ball, 1974; Greene, 2004; Haynes, 1987). Symposium participants developed a 

standardized definition for non-compliance to guide further investigations (Ball, 1974; Greene, 

2004). In 1975, the term patient non-compliance became a subject heading in Index Medicus, 

facilitating literature searches related to the topic (Greene, 2004). 

Near the turn of the 21st century, a greater acknowledgement of patient autonomy and 

responsibility prevailed, as well as recognition that treatment compliance necessarily 

encompasses patient, provider, processes, and system issues (Vermeire et al., 2005). Adherence, 

currently the preferred term, reflects a more cooperative, egalitarian physician-patient partnership 

(Greene, 2004; Sabaté, 2003; Vermeire et al., 2001). The WHO uses the following definition for 

adherence to long-term therapy: “The extent to which a person’s behaviour – taking medication, 

following a diet, and/or executing lifestyle changes, corresponds with agreed recommendations 

from a health care provider” (Sabaté, 2003, p. 3). This definition is appropriate in discussions 

concerning individuals with chronic health situations such as diabetes, who often struggle, and 

sometimes fail, to follow explicitly medical orders related to lifestyle and medications (DiMatteo, 

2004b; Glanz, 1980; Horne et al., 2005; Sharma, Kalra, Dhasmana, & Basera, 2014). The nuances 

of the terms compliance and adherence differ, but they are often used interchangeably in this 

work. 

Adherence Prevalence (Statistics) 

Statistics from patient adherence reports, national surveys, and research reviews tend to 

be rather dismal. The summary of compliance reports presented by the McMaster group at the 

first compliance conference indicated that only 30% of noncompliant patients kept medical 
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appointments, compared to 80% of compliant patients (Ball, 1974). Additionally, curative 

medication regimens had a 50% mean compliance rate (with wide variations), but only a 40% 

compliance with long-term preventative medication regimens (Ball, 1974). Reported compliance 

for dietary regimens indicated a 55% compliance for diets that restricted fluids, protein, or 

potassium, and only 42% in full compliance with recommended tuberculosis dietary 

recommendations (Ball, 1974). A 1980 review of patient compliance with various dietary 

regimens summarized compliance rates for cardiovascular disease within a 13–76% range; for 

renal failure 50–95% range; for obesity treatment 50% attrition rates with less than 20% 

achieving or maintaining weight loss; and for diabetes, only about a 50% compliance rate (Glanz, 

1980). 

In a comprehensive review of adherence research published between 1975 and 1999, 

Vermeire et al. (2001) placed compliance for all patients to be between 50–70%, “irrespective of 

disease, prognosis, or setting” (p. 334). Thirty years after the first compliance conference, reviews 

conducted “across disease states and countries” (Horne et al., 2005, p. 10) for the National Health 

Service National Coordinating Center for Service Delivery and Organisation estimated only 50–

70% compliance with recommendations for prescribed medication. A more contemporary review 

of challenges linked with adherence depicted general patient adherence to be about 60%; 

however, this adherence can decline to 30% when treatment regimens are complex, or involve 

dietary and lifestyle changes (Martin, Williams, Haskard, & DiMatteo, 2005). Sabaté (2003) 

stated that adherence to long-term therapy in developed countries is about 50%, but compliance is 

even lower in developing countries. A recent meta-analysis of 40 studies evaluating adherence 

rates for oral anti-hyperglycemic agents in adults with type 2 diabetes showed a mean adherence 

rate of 67.9%, with persistence ranges of 41.0–81.1% (Iglay et al., 2015). 
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DiMatteo’s (2004b) detailed quantitative review of 569 separate medical adherence 

studies, spanning 50 years (1948–1998) showed adherence rates ranging between 4.6% and 

100%; the median was 76%, and the overall mean was 75.3%. Consistent with Greene’s (2004) 

discussion of the proliferation in compliance research following the 1974 McMasters conference, 

48 of the reviewed studies were published prior to 1980 while the remaining 491 studies dated 

between 1980 and 1998 (DiMattio, 2004b). DiMattio (2004b) reported an average adherence rate 

of 62.6% for all (i.e., 48) studies published prior to 1980 and an adherence rate of 76.3% for all 

(i.e., 491) studies published between 1980 and 1998, but greater variability in the latter group. 

Higher adherence rates in later years were largely attributed to improved treatment compliance 

with GI disease and hypertension (DiMattio, 2004b). Greater variability among the later studies 

could reflect inconsistent measurement methods, variations in study designs, differing 

populations (e.g., age, duration of illness, severity of illness) and diversity of treatment regimens 

investigated.  

DiMatteo (2004b) ranked the studies reviewed by 17 disease categories, reporting the 

greatest adherence rates for HIV disease (88.3%) and arthritis (81.2%), but the least adherence for 

diabetes (67.5%) and sleep disorders (65.5%). Only 23 of the 569 studies (4.0%) included in 

DiMatteo’s review were related to diabetes adherence (2004b). DiMatteo (2004b) estimated that 

of the 759.3 million office visits to physicians in 2000, nearly 7.6 million visits for diabetes ended 

in non-adherence—a significant wasting of health resources. The studies reviewed were also 

categorized by types of treatment regimens. For example, adherence was greatest for medications 

(79.4%), and lowest for diet (59.3%). Adherence was notably higher for more defined regimens 

(e.g., medication taking) than for more generalized behaviors (e.g., appointments, activity, diet). 

When analyzed by regimen, an estimated 49.4 million office visits in 2000 ended in non-

adherence for diet (DiMatteo, 2004b).  



 

52 

DiMatteo (2004b) acknowledged the challenges in analyzing pooled results from multiple 

studies, noting that research design, variable constructs, and variable measurement differences 

among studies confounded interpretations. Methods used to determine and measure treatment 

adherence included self-reports, collateral rating, physician reports, pill counts, blood or urine 

assays, and electronic measures. Despite the plethora of studies and papers related to patient 

adherence and compliance reviewed, no gold-standard or best measurement for compliance was 

identified (DiMatteo, 2004b). 

The comment that a gold standard for adherence measurement does not exist appears 

multiple times throughout the literature (Forbes et al., 2018; Horne et al., 2005; Sabaté, 2003; 

Sluijs et al., 2006; Vermeire et al., 2001). Notably, a more recent systematic literature review of 

adherence research reiterated DiMatteo’s (2004b) methodology concerns (Forbes et al., 2018). 

The Forbes et al. (2018) review of 28 studies with 20 published since 2010 compared 

measurement methods for adherence. Forbes et al. (2018) concluded that adherence measurement 

is complex, and a single gold standard method is not established. Compliance research 

publications since the 1974 McMaster conference reinforce Dr. David Sackett’s premise that 

“accurate measurement of compliance is not easy; easy measurements of compliance are not 

accurate” (Haynes, 1987, p. 103). A multi-method approach combining both self-reporting and 

objective measures (e.g., pill counts) is often viewed as state-of-the-art measurement (Martin et 

al., 2005; Sabaté, 2003). However, adherence measurement approaches are best selected 

according to the requirements of the researcher and setting (Forbes et al., 2018). Variations in 

definitions, measurements, and methods confound comparisons of compliance research findings 

within the relevant literature (DiMatteo, 2004b; Glanz, 1980; Martin et al., 2005).  
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Adherence to Dietary Regimens for Diabetes 

Restrictive dietary regimens have undergirded the medical treatment and management of 

persons with diabetes for several centuries. Dietary constraints were the only means of survival 

prior to the availability of insulin before 1924 and diet was used to support tight glycemic control 

with insulin (Diet in Diabetes, 1931; Forsyth, Kinnear, & Dunlop, 1951; Moore, 2018; One 

hundred and seventeenth annual meeting, 1949; West, 1973; Wheeler, 2000). Dietary 

recommendations for diabetes management have varied widely over time and often created 

controversy over ideal restrictions of calories and macronutrients, particularly carbohydrates 

(Diet in Diabetes, 1931; Forsyth et al., 1951; Tunbridge, 1953; Wheeler, 2000; Wheeler et al., 

2012). 

The Diabetes Supplement of the National Health Survey (1964–1965) indicated that 22% 

of surveyed persons with diabetes in the United States had not been placed upon a special diet; 

and another 25% had a diet ordered, but had not followed it. Thus, in the past, nearly 47% of 

American adults with diabetes were not attempting to modify their dietary intake (Fuchsberg, 

1968; Holland, 1968). Fifty years later, the third edition of Diabetes in America was published by 

the National Institute of Diabetes and Digestive and Kidney Diseases (Cowie et al., 2016). In this 

work, the dietary habits of adults with diabetes in America were compared to adults without 

diabetes (Ogilvie et al., 2016). The report indicated the eating patterns of adults with diabetes 

differed little from American adults without diabetes. Although the average overall calorie 

consumption was lower (1837 kcal versus 2150 kcal), this may have primarily reflected the 

decreased intake of older populations. Fat consumption was marginally higher, (i.e., 35% of 

calories versus 33%; carbohydrate intake was slightly lower (i.e., 47.5% of calories versus 

49.5%); and protein intake was marginally higher (i.e., 17.2% versus 15.7%; Rosenquist & Fox, 

2016). Like other Americans, adults with diabetes often fail to meet the recommended servings of 
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fruits, vegetables, fiber, and various micronutrients (Ogilvie et al., 2016). The Standards of 

Medical Care in Diabetes—2018 acknowledges that for many adults with diabetes, the most 

challenging treatment component is the dietary plan (ADA, 2018b).  

Global concern about the contribution of dietary intake and eating patterns on the 

development, progression, and management of serious health issues, particularly obesity and 

diabetes, is evident in the literature (Sabaté, 2003). Consequently, adherence research related to 

dietary regimens for diabetes necessarily encompasses broad, and sometimes conflicting, 

constructs and measurements of acceptable eating. Sabaté (2003) discussed studies of dietary 

adherence for persons with diabetes conducted in several countries, noting adherence rates as low 

as 25% (Cuba), 37% (India), 53% (United States), and as high as 70% (Finland, United States). 

Compliance ranges of 10–92% were reported for some aspects of diet regimens, things like food 

exchanges, food quantities, and meal timing (Sabaté, 2003). The incongruity of adherence 

research findings is illustrated by research spanning several decades, continents, and perspectives. 

 At the 1949 annual meeting of the British Medical Association, Professor R. E. 

Tunbridge presented guidelines for the calorie restriction deemed essential for diabetic diets, then 

discussed results from a dietary survey of patients attending the diabetic clinic at Leeds General 

Infirmary. Of the 94 patients recording food intake, cost, and sociologic factors, for one week, 

only 16 participants had satisfactory results, 44 had tolerably satisfactory outcomes, and 34 were 

viewed as hopeless. In a later report, Tunbridge (1953) clarified that the satisfactory group 

reported day to day calorie variation of less than 15%, and sometimes as little as 5% variation. 

Three causes cited for these results were lack of intelligence or training, economics, and 

sociological issues. 

It is interesting to note that the cost of the prescribed diabetic diet can be 2.5 times greater 

than the cost of the non-diabetic diet (One hundred and seventeenth annual meeting, 1949). 
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Tunbridge and Wetherill (1970) invited 107 patients with diabetes mellitus (type unspecified) 

receiving care at the Leeds General Infirmary to participate in a one-week food intake survey. 

Daily calorie intake booklets from 63 persons noted daily variations. Three categories were used 

to classify the reliability of dietary control: satisfactory, those with intake within 10% of the 

prescribed diet; tolerable, when intake varied 11–20% from the prescribed diet; and hopeless, 

when the intake deviated more than 20% from what had been prescribed (Tunbridge & Wetherill, 

1970). In this survey, dietary patterns of 19 persons were rated satisfactory; 24 were deemed 

tolerable; and 20 classified as hopeless (Tunbridge & Wetherill, 1970). Compared to the 1948 

survey, satisfactory adherence to the prescribed diet was notably higher (i.e., 30% rather than 

17%); tolerable adherence declined (i.e., 38% compared to 47%); and hopeless adherence was 

marginally lower (i.e., 32% instead of 36%). The later survey results were perhaps influenced by 

increases in general standards of living, no food rationing, and changes in the availability of 

health care services. Food costs for the prescribed diabetic diet were approximately 1.3 times 

greater than the cost of the non-diabetic diet, a vast decrease from the 1948 findings (Tunbridge 

&Wetherill, 1970). 

During the 1940s, three main types of dietary treatment for diabetes were in use (Forsyth 

et al., 1951). The first was a careful prescription aimed at maintaining normal blood sugar levels 

and nearly sugar-free urine. The second was more liberal, regulating carbohydrates and total 

calories, but allowing mild hyperglycemia to minimize insulin reactions. The third treatment was 

a free diet, without any restrictions or regulation of food intake, an approach independently 

adopted by many patients (Forsyth et al., 1951). This 5-year prospective study looked at 

outcomes related to adherence and dietary regimens in two selected groups: (a) 50 patients either 

newly diagnosed or who had previously received dietary instructions but were not trying to be 

adherent, and (b) 40 patients who strictly adhered to their prescribed diet and required insulin. 
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Analysis of periodic diet records showed that the controlled group generally consumed diets that 

were lower in total calories and carbohydrates, and higher in fats than those on the free diet. Over 

time, satisfactory control was maintained by 39 of the 50 on the free diet, but hyperglycemia and 

glycosuria persisted despite relatively high doses of insulin; 11 eventually required tighter dietary 

regulation for control (Forsyth et al., 1951). This study suggests that the relationships between 

dietary adherence, clinical control, and disease progression vary between individuals, which 

further confounds the use of objective outcome measurements to confirm self-reported adherence. 

An observational study of 160 patients with diabetes attending the clinics of the 

University of Iowa Hospitals evaluated patient self-regulation of diabetes, particularly dietary 

regimens (Stone, 1961). When first evaluated, good control was evident in only 34 patients (21%) 

of the total study participants. For another 27 patients (17% of the participants), control was 

classified as fair. The remaining 99 patients (62%) were deemed to be in poor control and 

included four persons who had decided not to attempt any efforts in diabetes management (Stone, 

1961). Of the 126 study participants in the fair and poor categories, 83 (66%) were classified as 

lacking knowledge about diabetic regimens, and they failed to follow the prescribed diet. 

Following the initial evaluation, all patients were given advice, instructions, and treatment, and 

then re-examined 22–28 months later. At that time, 85 or 53% had achieved good control, 18 or 

11% had fair control, and 57 or 36% remained poorly controlled. A subset, 36 individuals, of 

those remaining poorly controlled expressed adequate knowledge, exhibited no emotional 

problems, appeared willing to follow instructions, yet were unable to adhere to the prescribed diet 

(Stone, 1961). 

An adherence study conducted in Italy evaluated detailed dietary diaries maintained for 

three consecutive days completed by 504 participants with type 2 diabetes (Rivellese et al., 2008). 

These individuals were a subset of participants in six different Italian clinics enrolling in the 
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Multifactorial Intervention Study in Type II Diabetes-Italy (Mind.it; Rivellese et al., 2008). Ten 

criteria of completed diaries were rigorously analyzed by a single dietician for compliance with 

the most recent dietary recommendations from the Diabetes and Nutrition Study Group of the 

European Association for the study of Diabetes. Results that indicated over 80% compliance with 

recommended proportions of three food criteria (i.e., monounsaturated fats, polyunsaturated fats, 

cholesterol) were viewed as satisfactory. Compliance with three other criteria (i.e., proteins, 

carbohydrates, alcohol) was over 70% and described as almost satisfactory. Less satisfactory 

compliance was reported for two criteria, saturated fat (i.e., 57%) and fiber (i.e., 6%). While these 

results are largely positive, the authors pointed out that only 3% of participants consistently met 

all recommendations. The study concluded that adherence is not completely satisfactory 

(Rivellese et al., 2008).  

In contrast to the process previously described (Rivellese et al., 2008), a recent adherence 

cross-sectional study conducted at Moi Teaching and Referral Hospital in Kenya estimated food 

intake of 313 respondents via a semi-quantitative food questionnaire (Jepkemoi, Masibo, & 

Laktabai, 2018). The health team recorded various food items eaten by a participant into six 

frequency categories (i.e., 1–3 times daily, 5–6 times per week, 2–4 times per week, once per 

week, 1–3 times per month, never or less than once per month). Participant responses were 

compared to a list of very general dietary instructions (e.g., do not use sugar or sugary food, 

increase intake of green leafy vegetables and fruits, do not skip meals) to establish adherence 

levels. However, a report of specific criteria for adherence levels was not included in the 

publication. The abstract stated that most patients (80%) followed hospital diet recommendations. 

Despite that statement, results stated that type 2 diabetes patients “adhere to the guidelines 

provided by the hospital” (Jepkemoi et al., 2018, p. 1149), and later noted “a good number of type 

2 diabetes patients partly adhered to guidelines” (Jepkemoi et al., 2018, p. 1150). Discussion did 
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not provide information to support the 80% compliance value, nor determine what distinguished 

adhered from partly adhered.  

The prevalence of diabetes has been rising in the Indian subcontinent in recent years, and 

interest in dietary management of diabetes is an increasing concern (Jadawala et al., 2017). A 

cross-sectional study of 290 participants in Surat City assessed dietary compliance with provided 

recommendations (i.e., high fiber diet, five servings of fruits and vegetables daily, low fat dairy 

products, few sweets) using self-report. Dietary adherence was defined as following the diet 

recommendations for at least 3–4 days per week; non-adherence was defined as following the diet 

recommendations for only 1–2 days per week. Consequently, in this study, a 43% level of 

compliance with these minimal guidelines was considered adherent rather than partly adherent 

(Jadawala et al., 2017). The bar set at this adherence level may provide a more feasible target for 

the study populations, settings, and realities.  

The above study conducted in Surat City, India, recommended a diet quite like the 

diabetic diet recommended in a recent adherence study conducted in Hodeidah City, Yemen 

(Alhariri, Daud, Almalman, & Saghir, 2017). This diet suggests that foods should be spread 

across at least five small meals. The Yeman study (Alhariri et al., 2017) included 210 participants 

who answered 10 closed-ended questions scored on a Likert scale (i.e., always = 2 points, 

sometimes = 1 point, never = 0 points). Scores between 16 and 20 were classified as good 

adherence, scores between 10 and 15 were classified as partial adherence, and scores below 10 

were categorized as non-adherence (Alhariri et al., 2017). Only 21% of the study participants 

showed good adherence, 16.8% showed partial adherence, and 32.4% showed non-adherence 

(Alhariri et al., 2017). Using more complex evaluation of adherence, such as that used in the 

study by Rivellese et al. (2008) might be inappropriate for this population and setting. Still, such 
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wide differences in definitions, criteria, and processes complicates comparison of multiple 

international studies. 

Minimizing Barriers and Enhancing Adherence 

Research interest in patient adherence in general and diabetes adherence in particular 

persists. Electronic searches of the extant literature, utilizing all databases indexed via Medline 

and CINAHL Complete were conducted during October 15–30, 2018. Searches were limited to 

studies of adults published or translated into English without date limitations. Searches for 

diabetes treatment adherence (diabetes + treatment + adherence) yielded 5,383 listings. Searches 

for factors influencing dietary adherence (factors + dietary + adherence) produced over 2,430 

initial listings, and 1,646 listings were returned for diabetes diet adherence (diabetes + diet + 

adherence). There were only 209 initial returns for diabetes dietary adherence reviews (adherence 

+ diet + diabetes + review), and 118 returns for reviews relevant to improving diabetes 

compliance (improving + diabetes + compliance + reviews. The most relevant studies are 

discussed in the following paragraphs. 

Physician perspectives of major barriers for adherence to diabetes treatment regimens 

have differed from patient perceptions across many years in numerous settings (House, 

Pendleton, & Parker, 1986; One hundred and seventeenth annual meeting, 1949; Stone, 1961; 

Tunbridge, 1953). Nearly 70 years ago, in England, Tunbridge (1953) identified three major 

categories or causes of dietary non-adherence that continue to derail patients whose diabetes 

regimen includes long-term dietary changes: (a) lack of intelligence or understanding, (b) 

economics, and (c) sociological issues (One hundred and seventeenth annual meeting, 1949). 

Several years later, in Iowa, Stone (1961) noted four attributes of patients with diabetes mellitus 

(type unspecified) experiencing poor glycemic control: (a) ignorance about diabetic regimen—

particularly diet, (b) social or environmental challenges, (c) emotional difficulties, or (d) “refusal 
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of control” (p. 632). In a 1986 survey, the physician and patient groups agreed that diet was the 

most difficult area for compliance, when compared to medication or urine testing (House et al., 

1986). Physicians ranked poor patient motivation (80%) as the highest determinant of dietary 

non-compliance; however, patients perceived environmental factors (37.7%) to be a greater 

influence than either motivation (34.4%) or physiologic factors (26.7%; House et al., 1986). The 

authors reflected the prevailing attitude of many health care providers at that time, and concluded 

that physicians “…must be aware that patients have a strong tendency to disclaim personal 

responsibility for failure to comply” (House et al., 1986, p. 434). While these three studies 

acknowledged environmental and socio-economic challenges as barriers to compliance, the 

censure of patient attitudes and abilities seems evident.  

More recently, a survey conducted in southwest Pennsylvania of 21 responding 

physicians indicated that 95% viewed patient self-care activities (e.g., exercise, diet, glucose-

monitoring, insulin administration, oral medication adherence) as extremely important (Khairnar, 

Kamal, McConaha, Giannetti, & Dwibedi, 2016). A physician survey identified barriers to patient 

self-management as medication costs, lack of patient motivation, lack of patient knowledge, non-

compliance with diet, non-compliance with medication, polypharmacy, lack of time, and social 

support (Khairnar et al., 2016). The corresponding survey of 210 responding patients showed 

high scores (>5) on the Diabetes Self-Management Questionnaire for 91.6% of respondents 

(Khairnar, Kamal, Giannetti, Dwibedi, & McConaha, 2018). Motivation measures (i.e., using an 

instrument to measure readiness to change self-management behaviors) showed 67.9% of the 

respondents were already in the action or maintenance stage of self-management behaviors 

(Khairnar et al., 2018). However, fewer than 25% were able to correctly answer half or more of 

the knowledge questions in the Diabetes Questionnaire, a subsection of Diabetes, Hypertension 

and Dyslipidemia (DHL) Knowledge Questionnaire (Khairnar et al., 2018). Khairnar et al. 
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concluded that collaborative efforts between physicians, patients, and in-clinic interventions were 

needed to improve patient knowledge and outcomes (2018). 

A recent qualitative study was conducted in North Rhine Westphalia region of Germany 

that explored attitudes of 67 participating general practitioners towards patients with poorly 

controlled type 2 diabetes (Wollny et al., 2018). Five major themes emerged from this study: (a) 

confidence versus pressure to achieve patient laboratory targets defined by the disease 

management program, (b) a demonstration of solidarity with the person (i.e., appreciating 

partnership in doctor-patient relationships), (c) low self-efficacy and feelings of resignation (e.g., 

feeling efforts are in vain), (d) establishment of fixed roles (e.g., expert GP and ignorant patient), 

and (e) lack of understanding or devaluation of patients (e.g., blaming patient for non-

compliance, conflicts in care; Wollny et al., 2018). Snippets from interviews illuminated the 

recognized incongruence between the acknowledged benefits of shared decision making and the 

ongoing realities of patient-physician experiences (Wollny et al., 2018). These themes reflected 

healthcare provider attitudes and concerns remarkably like earlier studies. 

Other researchers have placed greater responsibility on health care providers for the 

failures of individuals dealing with therapeutic diabetes regimens. West (1973) clearly delineated 

five major categories of deterrents to effective dietary therapies for persons with diabetes, writing 

that, “in the aggregate, these problems constitute an extremely formidable barrier” (p. 426, 

emphasis in original). The categories identified included (a) diet recommendations lacked 

relevance to the patient’s food preferences, or did not fit cultural, sociologic, or economic 

situation; (b) eating pattern or frequency of feedings was not convenient or appealing to the 

patient; (c) patient and family misunderstood the diet priorities and/or strategies (e.g., food 

exchanges, equivalents); (d) the physician/dietician/nurse had poor understanding of diet therapy; 

and (e) the patient education system was defective due to other issues (e.g., teaching acumen, 



 

62 

time, economics, underestimations of patient’s misunderstanding; West, 1973). Throughout the 

ensuing discussion, West (1973) raised therapeutic concerns still prevalent in diabetes research 

literature written three to four decades later. For example, West mentioned three issues related to 

poor understanding of diet therapy which remain controversial: (a) the role of carbohydrate 

metabolism in diabetes, and appropriate regulation of carbohydrate consumption for persons with 

diabetes; (b) the influence of diet (particularly saturated fat, polyunsaturates, and sugar) in the 

development of vascular lesions in persons with diabetes; and (c) the adjustment of dietary 

prescriptions for both type of diabetes and individual needs and lifestyle (West, 1973). 

Studies attempting to identify factors and barriers which strongly hinder adherence or 

compliance have reported varied results (Brunton & Polonsky, 2017; Costa, Rosales, deÁvila, 

Pelzer, & Lange, 2017; Martin et al., 2005; Uchenna, Ijeoma, Pauline, & Sylvester, 2010; 

Vermeire et al., 2005). Over 200 different factors and variables thought to influence adherence 

were identified, but none were consistently associated with adherence (Vermiere et al., 2001). 

Haynes opined that compliance research was “stale and becalmed” 10 years after the second 

compliance conference (Haynes, 1987, p. 103).  

Noting that dietary compliance is usually lower that medication compliance, Glanz 

(1980) reviewed the fundamental challenges for patients whose disease management includes 

prescribed dietary regimens. Dietary regimens for chronic health issues are generally restrictive, 

requiring eating changes which continue indefinitely, yet do not cure the underlying disease. 

Further, dietary regimens may be only a single component of the treatment plan. The individual is 

deemed responsible for ill health, yet may not view self as ill, and is not excused from usual 

duties like acutely ill persons (Glanz, 1980). Earlier adherence research largely identified 

determinants or factors associated with patient compliance that are not readily altered—such as 

age, gender, severity and duration of disease or condition, intellect or abilities, educational level, 
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and social class (Glanz, 1980). Four factors predictive of dietary non-adherence where 

interventions might be beneficial: (a) patient attitudes, (b) family and social factors, (c) alterable 

aspects of regimen, and (d) characteristics of nutritional care (Glanz, 1980). Specific aspects 

where interventions or modifications could enhance compliance included: a) knowledge of diet—

though knowledge alone does not increase compliance; (b) positive health motivations; (c) health 

related attitudes; (d) social influence and social reinforcements; (e) association with groups of 

like-minded individuals; (f) family cooperation and influence; (g) patient-provider 

communication; and (h) medical nutritional care (Glanz, 1980).  

 Over 20 years later, Sabaté (2003) similarly categorized factors affecting adherence into 

five dimensions: (a) Socio-economic factors; (b) factors related to the health care team and 

system; (c) patient related factors, (d) condition-related factors, and (e) factors related to the 

therapy regimen. Sabaté (2003) listed interventions to improve adherence that were remarkably 

similar to those listed by Glanz (1980): (a) patient attitude/emotional factors may be influenced 

by motivational and behavioral interventions to help with stress, self-esteem, self-efficacy, 

depression, emotional problems; (b) socioeconomic factors may be mediated by assessing social 

needs and mobilizing community-based resources to improve “family preparedness” (p. 80); (c) 

health care team and patient relationship factors may be affected by providing multidisciplinary 

care, developing strategies to meet treatment goals, reinforcing education, and monitoring 

treatment while urging system changes such as insurance coverage for nutritional therapy; and (d) 

therapy related conditions may be ameliorated by simplification of treatment regimens, and 

patient education that strengthen self-management (Sabaté, 2003).  

A study that involved 370 adults with diabetes (i.e., 15% type 1 diabetes, 85% type 2 

diabetes) in the developing country of Nigeria identified daily situations which create barriers to 

dietary adherence among respondents (Uchenna et al., 2010). Barriers were primarily categorized 
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into psychosocial factors and healthcare provider/system factors. Psychosocial factors most 

associated with dietary nonadherence were: (a) frustration with dietary restrictions (88%) and 

inconvenience (82%); (b) affordability/cost of diet (83%); (c) limited spouse and family support 

(80%); (d) feelings of helplessness (76%); and (e) adherence difficulties at social gatherings 

(75%), especially situations that revealed diabetic status to host (88%; Uchenna, 2010). 

Healthcare challenges most associated with nonadherence were: (a) poor attitude of healthcare 

workers (75%); (b) limited nutrition education (85%) and diabetes education (74%); (c) delays 

during clinic appointments (87%); and (d) inadequate follow-up or reminders regarding 

appointments (95%; Uchenna, 2010). Though it may appear that Nigeria is merely experiencing 

problems like those evident in the United States three decades ago, little indication confirms that 

the identified environmental, economic, and psycho-social challenges to dietary adherence have 

been fully resolved in any setting throughout the past 80 years. Martin et al. (2005) wisely 

concluded that there is no single strategy to enhance adherence for all individuals. 

Multiple interventions to increase adherence to various aspects of medical treatments and 

regimens targeted at patients and health care provider have been investigated (Glanz, 1980; 

Vermeire et al., 2001). Recently, a 6-month community-based feasibility intervention addressed 

the issue of food insecurity/affordability related to health outcomes for 53 urban dwelling 

individuals with type 2 diabetes or HIV in the San Francisco Bay area (Palar et al., 2017). The 

study was in partnership with Project Open Hand, an organization providing medically 

appropriate food assistance to low income individuals with chronic and life-threatening illnesses 

for over 20 years, and recently added persons with type 2 diabetes (Palar et al., 2017). At the end 

of the 6-month intervention, 24 individuals with type 2 diabetes and seven individuals with both 

type 2 diabetes and HIV showed marked improvements in food security, scores for depression 

and diabetes distress, diabetes self-management, trade-offs between food and healthcare, 
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glycemic control as indicated by decreases in HgbA1C levels, and even decreased hospital stays 

and emergency room visits (Palar et al., 2017). Palar et al. noted that the costs of food and 

packaging for this intervention was $6.58/day, or $1,184 for 6 months, per participant—which 

may be cost effective when compared with the $2,774 cost of just one inpatient day in a 

California hospital (Palar et al., 2017). Reported process adherence measures for the project 

included: 93% adherence with twice-weekly food pickups; 78.9% of participants reported eating 

all or most of the provided foods, but 57.8–84.6% sometimes shared the food with others. These 

rates are comparable to, or slightly higher than, adherence rates of previously discussed dietary 

studies. Even with a very structured food assistance and provision program in place, 78.9% 

reported eating non-intervention foods (e.g., sweet snacks, desserts, fast food, other vegetables or 

fruits) at least weekly (Palar et al., 2017). If strict weekly adherence was considered consumption 

of only the provided foods, the estimated adherence rate was about 21%. However, this very 

structured food assistance and provision is not available to the vast numbers of adults with 

diabetes who juggle economic scarcity and prescribed eating regimens. 

Social and Family Support 

Repeatedly, sociological factors, particularly social and family support, have been 

identified as key influencing factors for adherence to diabetic diet and treatment regimen (Costa 

et al., 2017; Denham, 2012; Denham & Eggenberger, 2016; DiMatteo, 2004a; Glanz, 1980; Ilias, 

Tselebis, Theotoka, & Hatzimichelakis, 2004; Mayberry & Osborn, 2014; Miller & DiMatteo, 

2013; Sabaté, 2003; Tunbridge, 1953; Tunbridge & Wetherill, 1970; Uchenna et al., 2010). Miller 

and DiMatteo (2013) summarized the connections between adherence to diabetes therapy, social 

support, and interventions aimed at strengthening social support for patients with diabetes to 

improve adherence, disease self-management and health outcomes. The review included findings 

from multiple studies and suggests that family support and strong family functioning are strong 
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influencers of treatment adherence and engagement for adults with type 2 diabetes, children with 

type 1 diabetes, and elderly persons. A review of literature focused on treatment adherence in 

elderly persons with diabetes emphasized that family support encompassing psychosocial 

support, financial assistance, and adopting healthy dietary changes is crucial to maintaining self-

care behaviors and quality of life (Costa et al., 2017).  

The various types of social support identified (e.g., informational, esteem, emotional, 

instrumental/practical) may play different roles and functions in promoting diabetes management 

and treatment adherence (Denham et al., 2007; Litchman et al., 2019; Miller & DiMatteo, 2013). 

Diet-related support (e.g., sharing the same way of eating) has been found to have a significant 

positive correlation (r = .43, p < 0.001) with dietary adherence and glycemic outcomes (Franks et 

al., 2012). However, some studies have shown that social and family involvement may also 

include supportive and obstructive behaviors (Beverly, Miller, & Wray, 2008; Mayberry & 

Osborn, 2014; Stephens et al., 2013). Family behavior intended to be supportive may be 

perceived as critical or scolding (Costa et al., 2017; Denham et al., 2007). These interactions can 

lead to family tensions, emotional stress, and negative influences on adherence (Denham et al., 

2007; Miller & DiMatteo, 2013; Stephens et al., 2013). Consequently, interventions which 

include family-based treatment plans, promote practical help and emotional support may 

strengthen diabetes adherence within the family context (Costa et al., 2017; Denham & 

Eggenberger, 2016; Denham et al., 2007; Mayberry & Osborn, 2014; Miller & DiMatteo, 2013).  

Family support is often mentioned in context with support from individuals within one’s 

social networks (Denham et al., 2007; Glanz, 1980). Support from peers, provided individually or 

in dedicated support groups, has been shown to improve self-care behaviors, including dietary 

adherence (Dale et al., 2012; Fisher et al., 2012; Heisler, 2007). An earlier review of 25 studies 

for diabetes peer support found a broad variety of formats, components, and cultural context 
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among peer support resources that make standardized recommendations impractical (Dale et al., 

2012). Increasingly, individuals with diabetes also rely on online resources to meet ongoing needs 

for social support, particularly informational and emotional support (Bevan, 2017; Browne et al., 

2016; Fisher, 2016; Gabarron et al., 2016; Heisler, 2007; Hilliard et al., 2015; White et al., 2018). 

Health care providers may endorse and encourage use of online support groups to 

supplement available in-person self-management support (Browne et al., 2016; Dale et al., 2012). 

A recent pilot study in the Netherlands offered a 6-month group-based program for adults with 

type 2 diabetes (i.e., 74 participants plus family members) that focused on dietary and lifestyle 

changes (Pot et al., 2019). The program blended in-person and digital components that included 

teaching about diabetes and nutrition, cooking skills, stress reduction, physical activity, and an 

internet-based community (e.g., Facebook, WhatsApp) for ongoing support. At 6 months, 

participants had improved glucose control, reduced use of diabetes-related medication, and 

maintained 87–91% adherence to the study’s nutritional guidelines for breakfast, lunch, and 

dinner (Pot et al., 2019). 

Summary 

Successful diabetes self-management, particularly type 2 diabetes, requires an individual 

to consistently make dietary choices and health related decisions in his or her self-interest. 

Adherence is not optional, and diabetes does not take a holiday. Choosing an effective yet simple 

dietary approach for glycemic control and prevention of complications that maximizes enjoyable 

eating experiences with family and friends is a foundational component of diabetes self-

management. Individual life and health choices intertwine with others within the family 

household and outside circle of influence (Denham, 2003; Glanz, 1980). Individuals benefit from 

social support and encouragement of one’s choices and health goals, especially when new dietary 

patterns do not fully align with existing family and cultural preferences. Participation in social 
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support groups, whether in person or via social media platforms, can provide positive social 

reinforcement and association with groups of like-minded individuals (Browne et al., 2016; 

Gabarron et al., 2016; Glanz, 1980; Litchman et al., 2017; Litchman et al., 2018).  

As described in the following chapters, this study explored the perceptions of like-

minded individuals who chose to participate in FBSGs focused on VLCKD strategies for diabetes 

self-management. Participants in targeted FBSGs may benefit from the camaraderie and 

reciprocal support of others who understand the diet and have opportunities to share new 

information, humorous observations, personal insights, and self-discipline struggles or victories. 

In turn participants may be motivated to persevere during disease management challenges, and 

achieve more positive outcomes (Browne et al., 2016; Cleverly, 2014). This study considered the 

value of online support groups in supporting behavioral changes for those with type 2 diabetes.  
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CHAPTER III 

PROCEDURES FOR COLLECTION AND TREATMENT OF DATA 

This cross-sectional descriptive quantitative survey (Johnson, 2001; Jones, 2010; Polit & 

Beck, 2012; Portney & Watkins, 2009; Vitak, 2017) utilized an electronic questionnaire to collect 

self-reported information from self-selected participants (American Association of Public 

Opinion Research, 2016) about their perceptions of social support provided by social media-

based support groups for a VLCKD. Quantitative social science methods guided descriptions and 

documentation of measurable characteristics related to the studied phenomenon, emphasizing 

objectivity with sensitivity to the context (Jones, 2010). Surveys were used to enable the 

collection of data unavailable in other sources, and were well suited to obtaining self-reported 

respondent information (Portney & Watkins, 2009; Vitak, 2017). 

As discussed by Johnson (2001), non-experimental quantitative studies can be classified 

by their research objective (i.e., descriptive, predictive, explanatory) and their time dimension 

(i.e., retrospective, cross-sectional, longitudinal). Cross-sectional studies are based upon data 

collected at a single point in time, and may be compared to a snapshot of a group (Johnson, 2001; 

Portney & Watkins, 2009). Descriptive studies primarily depict what is observed in a group or 

population, in order to describe and document the characteristics or behavior of the phenomenon 

of interest, without influencing the behavior (Johnson, 2001). 

Online surveys are a primary method used for academic research, yet low response rates 

can become an increasing concern (Saleh & Bista, 2017; Vitak, 2017). The percentage of 

respondents choosing to complete an online survey (i.e., rather than via paper or telephone) has 

been reported as low as 1.8% in one pilot study (Harrison, Henderson, Alderdice, & Quigley, 

2019). Causes of response decline have been investigated, along with methods for increasing 

survey response; however, recommendations offered mixed results (Harrison et al., 2019; Leeper, 
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2019). While guidelines have been published for calculating response rates for various survey 

types (e.g., in person household surveys, telephone surveys, mail surveys of unnamed persons, 

internet surveys of named persons), calculating response or participation rates for self-selected 

online samples is not advised (American Association of Public Opinion Research, 2016; 

Lindemann, 2019). An option used in this study was to calculate completions of surveys begun 

rather than visitors to the sites where the surveys were presented (Lindemann, 2019).  

Participant Selection and Criteria 

An a priori power analysis was conducted using G*Power 3.1.9 to determine the 

minimum sample size required to find statistical significance using a one-way ANOVA with 

three diabetes support groups (Faul, Erdfelder, Buchner, & Lang, 2007). With a desired level of 

power set at .80, an alpha (α) level at .05, and a moderate effect size of .30 (f), it was determined 

that a minimum of 111 participants were needed to ensure adequate power (Cohen, 1988). The 

target sample number set for this study was 120 respondents. An eligible participant must at 

least18 years of age, diagnosed with diabetes, and a member of a FBSG advocating VLCKD for 

management of diabetes. 

A non-probability, or self-selected sample, of survey participants (American Association 

of Public Opinion Research, 2016) was recruited from adult FBSGs offering membership to 

persons with diabetes, type 1 and type 2. Four Facebook groups were used in this study: 

Reversing Diabetes, Keto for Type 1 Diabetics, Diabetics Transitioning to LCHF Support Group, 

and Survive and Thrive Diabetes Support Group. The total membership of these four groups is 

approximately 71,000 persons.  

These support groups in this study were all based in North America, have English-

speaking members, and advocate a VLCKD for glycemic control. These support groups (a) 

provided an educational/informational focus on diabetes elf-management, (b) promoted a 
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supportive milieu for participants, and (c) clearly stated guidelines for discussion behaviors. More 

than a dozen FBSGs were reviewed for possible study inclusion. When the group self-description 

matched the identified criteria, the researcher sent a membership request to the group 

administrator. Closed (i.e., private) groups require membership to access discussions and 

resources (Facebook, 2018c) and also to observe overall group dynamics (e.g., postings and 

responses by members, administrative handling of inappropriate comments; Salmons, 2017). The 

selected group administrators were contacted via Facebook Messenger (July 31, 2019) to describe 

the study and request permission to post an invitation to members for their participation in the 

survey. Administrators from four private support groups agreed to post an initial survey 

invitation, and three subsequent reminders (see Appendix A).  

Protection of Human Subjects 

Informed Consent 

The first page of the PsychData survey questionnaire provides information about this 

study and processes to be used to gain informed consent. The following statement is included in 

the consent form: “Your completed survey will be viewed as your consent to participate in this 

study. After you have read and understand the above statements, please proceed to the following 

question to access the PsychData survey questionnaire. The participant consent question reads: “I 

understand and voluntarily consent to participate in this survey” (see Appendix B). 

Compliance with Current Rules of IRB at TWU 

An application for this study was submitted to the Institutional Review Board (IRB) at 

Texas Woman’s University (TWU) in Dallas, Texas, requesting review for exempt status. 

Exempt status is appropriate for anonymous electronic surveys under Category Two Interactions: 

education tests, surveys, and observation of public behavior (TWU, 2015). Exempt status for the 
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research study, IRB-FY2019-381, was approved by the IRB of TWU in September 2019 (see 

Appendix C). 

Setting 

Study participants could access the PsychData survey link within the selected FBSGs 

from any location with electronic access to the internet using their own electronic devices. 

Individuals could choose private (e.g., home) or public locations (e.g., libraries, coffee shops) to 

complete the survey. These settings do have various physical/privacy characteristics, but each 

respondent could make a personal choice. PsychData provides encryption of account data and 

web presence which shields survey contents in public Wi-Fi hot spots (PsychData, 2019a).  

Survey Questionnaire and Instruments 

Overview 

To obtain accurate answers to the research question and study aims, it was crucial to 

select or design data collection instruments appropriate to both the construct (e.g., study questions 

or topics) of interest and to the study context (e.g., the time, setting, culture, and group) of interest 

(Boynton & Greenhalgh, 2004; Polit & Beck, 2012). No published studies were identified in the 

literature review that described how adults with diabetes perceived the social support provided by 

social media-based support groups (i.e., FBSGs focused on VLCKD). Consequently, no single 

published instrument or survey scale was found which included all relevant components of this 

study. The Diabetes Quality of Life Measure for the Diabetes Control and Complications Trial 

(DCCT), developed in 1988, is a classic tool with four primary scales (i.e., satisfaction, impact, 

diabetes worry, social/vocational worry), but is geared towards persons requiring insulin for 

diabetes management (Diabetes Control and Complications Trial Research Group, 1988). For this 

study, instruments needed to be appropriate for adults with either type 1 or type 2 diabetes, 

address dietary self-management concerns, and assess aspects of psychosocial support—including 
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social support available from online sources. In a published review that compared quality of life 

(QOL) instruments for assessing QOL for adults with diabetes in the outpatient clinical setting, 

Nair and Kachan recommended using a generic QOL tool along with a tool designed for 

measuring diabetes-specific QOL because the tools focus on different aspects of health and 

related quality of life (2017). Thus, use of multiple validated instruments for this study was 

deemed appropriate and necessary. 

A recent study of the DOC, published during preparation of this research, studied the 

relationship of diabetes specific online support to health outcomes (Litchman et al., 2018). The 

129-item questionnaire developed for this study included items from five (existing or adapted) 

validated instruments; the remaining items were author developed questions. The survey explored 

reasons for joining a DOC, intensity of involvement with the DOC, and DOC engagement 

(Litchman et al., 2018). The survey also included a health-related quality of life, diabetes self-

care behaviors, demographics, use of Ehealth applications, and a brief health history (Litchman et 

al., 2018). Survey components were summarized in the publication; however, the complete 

questionnaire was not included. While the questions related to DOC intensity and engagement 

appear relevant to the issues explored in this study, details and perceptions of social support 

provided by the DOC were not addressed (Litchman et al., 2018). 

However, three published validated survey scales were located that would provide 

information pertinent to particular aim(s) of this study. These included three subscales from the 

OSSS (Nick et al., 2018), the DDRQoL-R9 (Sato et al., 2017), and the Revised Dietary Routines 

Scale (Collier, 2007). These instruments are described in detail later in this chapter. 

The study investigator developed the survey questions related to respondent 

demographics (e.g., age, gender, country of residence, education), diabetes history (e.g., type of 

diabetes, length of time with diabetes, weight, HgbA1c), and use of FBSGs (e.g., primary group, 
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frequency of access, typical time per site visit, years of participation). Four open-ended questions 

developed by the study investigator invited respondents to further share their knowledge, 

opinions, and feelings in depth, as described later in this section. The final survey questionnaire 

designed for this study contained 105 items divided into six distinct sections and includes two 

survey navigation questions (i.e., questions requiring respondent choice to proceed to next section 

of survey or not; see Appendix D).  

Open Ended Questions 

Four open-ended questions invited respondents to freely elaborate on topics related to the 

five study aims. Unlike formats that require brevity of the narrative response (e.g., 140-character 

limit of early Twitter; Richards et al., 2014), PsychData survey structure allows free-text narrative 

responses containing up to 28,000 characters (e.g., roughly 4,600 words, about nine single-spaced 

pages; PsychData, 2019a). Open narrative, or free text, is the posting format utilized in the FBSG 

for member discussions, though Facebook posts can contain 63,206 characters (e.g., roughly 

10,500 words, about 21 single-spaced pages; Kunesh, 2020). Questions focused on managing 

diabetes via VLCKD dietary strategies, and the perceived support for managing diabetes received 

from various sources (e.g., FBSGs, family and household members), as follows:  

• Describe ways that FBSGs for a VLCKD support you in managing your diabetes.  

o Related to Aim 2: Identify ways that FBSG members perceive types of 

support that the primary FBSG group provides (i.e., emotional, social 

companionship, informational) for disease self-management. 

o Related to Aim 5: Compare participants’ responses concerning online FBSG 

discussions with current scientific evidence about therapeutic diabetes self-

management. 
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• Describe ways your family or household members support you in managing your 

diabetes. 

o Related to Aim 4: Identify ways that FBSG members vary in their 

perceptions about how family members and social networks support or 

hinder dietary routines for diabetes self-management. 

• Discuss the reasons you choose to use a VLCKD in managing your diabetes. 

o Related to Aim 3: Identify ways adults with diabetes participating in primary 

FBSGs perceive their satisfaction and adherence to a VLCKD. 

o Related to Aim 5: Compare participants’ responses concerning online FBSG 

discussions with current scientific evidence about therapeutic diabetes self-

management. 

• Add other comments that will help us understand ways using FBSGs focused on a 

VLCKD in the management of diabetes helps you manage your diabetes.  

o Related to any of the stated aims, and could provide broader perspective. 

Data Collection 

The participant invitation or recruitment message was posted concurrently in all 

participating FBSGs on Day 1, Day 4, Day 7, and Day 14 (see Appendix F). Individuals 

responding to the invitation were linked to the electronic PsychData survey, managed via the 

PsychData platform. The electronic PsychData survey remained active for 21 days following 

initial invitation posting (Day 1); the survey was then inactivated. The collected survey 

information remained accessible on the PsychData platform to investigators and faculty until 

completion of the academic study analysis (PsychData, 2019b).  
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Data Management and Protection 

All digital survey data obtained from PsychData were downloaded in all format options 

(SPSS, Excel-XLSX, Text-Tab, Text-CSV; PsychData, 2019a) onto two identical flash-drives 

dedicated to this investigation (used for this study) and one external hard drive. One flash-drive 

was stored offsite (in the investigator’s safety deposit box at Bank of America, Murfreesboro, 

TN), and the second was stored within a locked security cabinet at the investigator’s home. 

NVivo-12 software, a frequently used computer-assisted qualitative data analysis software 

package, and SPSS software, a frequently used quantitative data analysis software package. 

PsychData digital survey data was stored on the researcher’s personal laptop computer, and 

backed up regularly to the external hard drive. When not in use, the external hard drive and laptop 

were stored inside the investigator’s home office with a locked entry door (Voss, Lvov, & 

Thomson, 2017). Encrypted cloud storage may be considered if preservation of the dataset and 

analysis processes are desired beyond completion of the study (Voss et al., 2017). Management, 

storage, protection, and preservation of all collected data complied with the ethical and academic 

IRB guidelines for research at the Denton and Dallas campuses of TWU (TWU, 2015; Voss et al., 

2017). 

Instrument Details 

OSSS. The recently published OSSS (Nick et al., 2018) assessed four predominant 

dimensions of online social support: (a) esteem/emotional support, (b) social companionship 

support, (c) informational support, and (d) instrumental support. As social support constructs are 

best defined and described in context for relevance (William et al., 2004), a brief summary of 

definitions included by the authors of this instrument follows (Nick et al., 2018). 



 

77 

• Esteem/emotional support conveyed “being held in high esteem;” help in dealing with 

emotional state; and expressions of acceptance, caring, respect, validation, empathy (Nick et 

al., 2018, p. 1128). 

• Social companionship support conveys a “sense of belonging” and “inclusivity” or “spending 

time together in leisure and recreational activities” (Nick et al., 2018, p. 1128). 

• Informational support conveys help in “defining, understanding, and coping with problems:” 

and may include giving advice, providing new resources, or offering appraisal support (e.g., 

affirming feedback for self-monitoring and self-evaluation; Nick et al., 2018, p. 1128). 

• Instrumental support conveys “provision of financial aid, material resources, and needed 

services;” as well as help for necessary tasks, or assuming a responsibility (Nick et al., 2018, 

p. 1128). 

The definitions of emotional support and social companionship support used in 

developing the OSSS overlap well with the more comprehensive concept of emotional support 

utilized in the family health model (Denham, 2003). The definitions for both informational 

support and instrumental support are compatible with those used in the family health model 

(Denham & Eggenberger, 2016). The instrument appeared to be a “good fit” with the conceptual 

framework used in this study. 

The final 40-item OSSS contains 10 items in each subscale and was refined from a pool 

of 279 items derived from multiple existing measures of both in-person and online social support. 

Development of the scale included testing across three separate samples, totaling 1,090 

participants. Nick et al. (2018) reported cross validated findings from the OSSS with seven other 

measures: The Perceived Social Support Scale (PSSS), Cyberbullying Experience Survey (CES), 

the Life Experiences Survey (LES), the Rosenburg Self-Esteem (RSE) Scale, the Cognitive Triad 

Inventory (CTI), the Beck Depression Inventory-II (BDI-II), the Marlowe-Crowne Short Form C 
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(MCSF-C), and the Revised Eysenck Personality Questionnaire Lie Scale Short Form (EPQR-S). 

Finally, the OSSS supports the construct validity of online social support and similarities between 

in-person and online support (Nick et al., 2018). Reliability of each subscale was validated via 

coefficient alpha: esteem/emotional support ( = 0.95), social companionship support ( = 0.94), 

informational support ( = 0.95), and instrumental support ( = 0.95). Factor loadings and factor 

correlations also supported the distribution into four factors or subscales (Nick et al., 2018).  

Items in three subscales (i.e., esteem/emotional support, social companionship support, 

informational support) appeared pertinent to the online social support experiences of group 

members within the FBSGs of this study (Nick et al., 2018). The OSS instrumental support 

subscale was omitted to avoid duplication of concepts included in the family support subscale 

targeted to dietary routines of adults with diabetes. Dr. David Cole granted permission to use the 

OSSS for this study (personal communication, April 11, 2019; see Appendix E). Following 

review by the consulting statistician, Dr. Paul Yeatts, of TWU, these three relevant subscales 

were incorporated into the study questionnaire, to fully elucidate perceptions of social support 

from respondents within the selected social media-based support groups. Responses provided 

information pertinent to Study Aim 2: “Identify ways that FBSG members perceive types of 

support that the primary FBSG group provides (i.e., emotional, social companionship, 

informational) for disease self-management.”  

DDRQoL-R9. Survey scales located to measure or assess dietary compliance and 

adherence assumed an “ideal” diabetic diet, which is quite different from the VLCKD pattern 

advocated by the selected support groups for this study (Asaad et al., 2015; Jaworski, Panczyk, 

Cedro, & Kucharska, 2018). Only a single survey scale, the DDRQoL scale, was found which 

purported to measure how diet therapy influenced patients’ quality of life, yet accommodated 
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variations in prescribed or chosen dietary patterns (Sato, Miyashita, Suzukamo, & Kazuma, 2004; 

Sato et al., 2017). 

While the seven subscales of the original scale (DDRQoL) contained 31-items, the 17 

items in the first 3 subscales (satisfaction with diet, burden of diet therapy, perceived merits of 

diet therapy) were designed to measure QOL specific to dietary therapy for diabetes (Sato et al., 

2017). The tool was recently revised (Sato et al., 2017) to improve versatility for persons with 

diabetic nephropathy. With input from 56 diabetes experts via the Delphi method, the 17 items 

from the first three subscales (i.e., satisfaction with diet, burden of diet therapy, and perceived 

merits of diet therapy) were then shortened to nine items. The revised and shortened scale was 

termed the DDRQoL-R9. Scale items were correlated with the longer subscales of the 

DDRQoL-R using Spearman’s rank correlation coefficient: satisfaction with diet (r = .93), burden 

of diet therapy (r = .90), perceived merits of diet therapy (r = .93; Sato et al., 2017). Reliability of 

each shortened subscale was evaluated via Cronbach’s alpha: satisfaction with diet ( = 0.86), 

burden of diet therapy ( = 0.86), perceived merits of diet therapy ( = 0.82; Sato et al., 2017). 

Dr. Eiko Sato granted permission to use the DDRQoL-R9, provided an English 

translation of the scale, which was published in Diabetology International (2017), and noted that 

formal scale translation would be advisable (E. Sato, personal communication, April 13, 2019; 

see Appendix E). Following review by the consulting statistician, Dr. Paul Yeats, the English 

DDRQoL-R9 was selected as an appropriate tool for this study, to quickly assess quality of life 

specific to a particular diet therapy for diabetes. Responses provided information pertinent to 

Study Aim 3: “Identify ways adults with diabetes participating in primary FBSGs perceive their 

satisfaction and adherence to a VLCKD.”  

Revised Dietary Routine Scale. The Dietary Routine Scale was specifically developed 

to assess the dietary patterns and routines of adults with diabetes, using a family health 
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perspective (Collier, 2007). Dr. Sharon A. Denham, an expert in the field of family health and 

family focused care for persons with diabetes, worked with graduate student Tamara L. Collier to 

design and refine the scale. The original scale had an overall Cronbach alpha coefficient () of 

0.90. Factor analysis indicated scale items loaded onto four main factors, or subscales. Subscales 

were designated pre-planning ( = 0.902), eating situations ( = 0.053), family support 

( = 0.875), and meal structure ( = 0.612). The four subscales were found to be intercorrelated, 

yet “sufficiently independent to be distinguishable” for researchers using these divisions to 

identify areas of healthy or unhealthy dietary routines (Collier, 2007, p. 87). The Revised Dietary 

Routine Scale has an overall Cronbach alpha coefficient of 0.091. At the recommendation of 

dissertation chair, four additional researcher generated items were added to provide further detail 

for this study. Two questions were added to the pre-planning subscale (i.e., I shop for foods that 

are consistent with my healthy way of eating; When I shop for foods, I purchase whole foods 

rather than pre-packaged convenience items). Two questions were also added to the family 

support subscale (i.e., At least one other family member helps me shop for foods that are 

consistent with my healthy way of eating; At least one other family member follows the same 

healthy way of eating that I follow). Items in the family support subscale assess important 

components of instrumental support that are compatible with the concepts described in the family 

health model (Denham, 2003; 2016). Family support subscale items, including the two added 

items, are focused on activities relevant to the family dietary routines and family health, including 

the modifications made when an individual family member is diagnosed with diabetes (Denham, 

2003; Denham & Eggenberger, 2016).  

Multiple efforts to locate and contact Ms. Tamara Collier regarding use of the Revised 

Dietary Routine Scale were unsuccessful. Dr. Sharon Denham granted permission to use and 

modify the tool developed under her guidance. Following review by Dr. Paul Yeatts, the Revised 
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Dietary Routine Scale with added questions was selected as an appropriate tool for this study, to 

assess the dietary patterns and routines of adults with diabetes, and the perceived 

instrumental/family support for those routines. Responses provided information pertinent to 

Study Aim 4: “Identify ways that FBSG members vary in their perceptions about how family 

members and social networks support or hinder dietary routines for diabetes self-management.”  

Treatment of Data 

Overview 

Survey data obtained from PsychData was downloaded into SPSS software for 

quantitative analysis. Statistical procedures utilized included: independent samples t-tests (e.g., to 

compare difference in primary FBSG access frequency between genders); ANOVA (e.g., to 

compare mean levels of perceived social support by reported diabetes diagnosis); Pearson chi-

square test of independence (e.g., to examine the relationship between FBSG membership and 

frequency of primary group access); and Pearson’s correlation (e.g., to examine the relationships 

between social subscale means and participant ages; P. Yeatts, personal communication, January 

13, 2020). Statistical results were summarized into tables for review and comparison, and 

significant findings were described in narrative form in Chapter Four. 

Demographic Information 

Respondents were asked to self-report demographic information, including gender, age, 

ethnic background and country of residence. Respondents were also asked to self-report diabetes 

diagnosis, age (birthyear), length of time living with diabetes, complications experienced, length 

of participation in related FBSGs, length of time following a VLCKD, and primary FBSG. Initial 

data analysis used description statistics (e.g., frequencies, percentages) to characterize 

respondents. The descriptions of the survey respondents, or study sample, were presented within 
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the FBSG categories whenever feasible for easy comparisons. Table 1 provides descriptors of 

respondents. Group differences were statistically analyzed where appropriate.  

Access of FBSGs  

Aim 1 of this study was to identify ways that persons with diabetes typically access self-

selected FBSGs focused on a VLCKD for diabetes self-management. Respondents were asked to 

self-report frequency of primary FBSG access and duration of visits to the primary FBSG. The 

PsychData survey question for frequency of access asked, "How often do you view primary 

Facebook support groups for very low carbohydrate ketogenic diets in the management of 

diabetes?" Responses were measured on a Likert scale: 1 = once each week, 2 = twice each week, 

3 = three times each week, 4 = almost every day, 5 = once each day, 6 = twice each day, 7 = three 

or more times each day. The PsychData survey question for duration (i.e., length of time spent) of 

FBSG visits asked, "How much time do you spend viewing the primary Facebook support groups 

at each visit?" Responses were measured on a Likert scale: 1 = less than 15 minutes, 2 = about 15 

to 30 minutes, 3 = about 30 to 45 minutes, 4 = about 45 to 60 minutes, 5 = more than 60 minutes. 

As detailed in Table 2, statistical analysis was utilized to compare access frequency and access 

duration with multiple responses and factors to describe any differences, relationships, or 

potential influences found among FBSG members.  

Study Instruments and Respondent Outcomes 

The PsychData survey questionnaire used in this study incorporated three existing 

validated instruments, each with subscales, detailed in a previous section of this chapter. Table 3 

summarizes the statistical analysis utilized to compare subscale means with ten selected 

independent variables. The OSSS contained three 10-item subscales: esteem/emotional support, 

social companionship support, and informational support. Each subscale measured participant 

responses on a 5-point Likert scale: 1 = never, 2 = rarely, 3 = sometimes, 4 = pretty often, 5 = a 
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lot. Calculated means of each subscale were used for further data analysis to describe any 

differences, relationships, or potential influences with 10 independent variables. The 

DDRQoL-R9 is a 9-item tool containing three subscales: satisfaction with diet, burden of diet 

therapy, and perceived merits of diet therapy. Each subscale measured responses on a five-point 

Likert scale: 1 = never, 2 = rarely, 3 = sometimes, 4 = usually, 5 = always. Calculated means of 

each subscale and the total were used for further data analysis to describe any differences, 

relationships, or potential influences with 10 independent variables. The Revised Dietary 

Routines Scale is a 35-item tool containing four subscales: pre-planning, eating situations, family 

support, and meal structure. Each subscale measured responses on the 5-point Likert scale: 

1 = never, 2 = rarely, 3 = occasionally, 4 = usually, 5 = always. Calculated means of each 

subscale and the total were used for further data analysis to describe any differences, 

relationships, or potential influences with 10 independent variables. Respondent outcome 

measures for HgbA1C and BMI were also analyzed to describe any differences, relationships, or 

potential influences with the 10 independent variables. 

Narrative Responses to Open-Ended Questions 

Four specific open-ended questions were designed to elicit narrative responses that would 

support and elaborate on findings from quantitative survey questions. These questions were 

optional; not all respondents chose to provide narrative comments, nor were provided comments 

of equal length or detail. Analysis of limited qualitative data is characterized by two key 

processes, data management and interpretation or making sense of the data through descriptive 

narratives (NatCen Learning, 2012; Ritchie, Spencer, & O’Connor, 2003). A thematic framework 

analysis approach is suitable for research asking specific questions and studies with highly 

focused aims, a priori concerns, preselected structured topic guides, and short time lines (Furber, 

2010; Gale et al., 2013; Lewis & Ritchie, 2003; Parkinson, Eatough, Holmes, Stapley, & 
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Midgley, 2016; Smith & Firth, 2011; Spencer, Ritchie, & O’Conner, 2003). Drawing from the 

principles of thematic framework analysis (Lacey & Luff, 2009; NatCen Learning, 2012; 

Srivastava & Thomson, 2009), a priori categories were tentatively chosen for each question to 

guide review of responses (e.g., actions demonstrating family support, motivation to persist, 

benefits of FBSG participation). Narrative responses were read carefully and analyzed to examine 

commonalities and variations in themes (e.g., perceptions, strengths, benefits, issues, reasons, 

motivations) identified by group members. NVivo-12 was also available to facilitate analysis of 

collected narrative data (MacFarlan, 2014; QSR International, n.d.; 2012).  

Outcomes 

Key study outcomes for the statistical, interpretive, and descriptive processes are related 

to each of the study aims. The final account of findings that address the study aims is presented in 

dissertation Chapter Four. 
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CHAPTER IV 

ANALYSIS OF DATA 

Glycemic control and self-management of diabetes via a VLCD approach has been 

shown to be an effective approach to dietary self-management, particularly for adults with type 2 

diabetes (Accurso et al., 2008; Westman et al., 2018) Social support—whether in person and/or 

online—can be a valuable component of dietary education and ongoing dietary self-management 

of diabetes (Beck et al., 2017; Brady et al., 2017; Denham et al., 2007). Facebook groups targeted 

to adults with diabetes provide support, and can be used to prevent disease progression or 

complications, and to reverse current symptoms and health problems via use of a VLCKD 

approach (Litchman et al., 2017). The primary purpose of this cross-sectional quantitative survey 

was to describe how FBSG members using a VLCKD for disease self-management utilize groups 

for self- management. Subscales from three validated instruments were incorporated into the 

survey questionnaire to collect data related to respondents’ perceptions of online social support, 

diet-related quality of life, and dietary routines. Table 2 and Table 3, discussed previously in 

Chapter Three, guided the functional questions for SPSS data analysis used in this study. Four 

open-ended questions allowed respondents to elaborate on topics related to the study aims. 

Organization of Chapter 

This chapter provides an overview of the survey respondents who comprised the study 

sample. Findings from the PsychData electronic quantitative surveys and themes or insights from 

narrative responses are organized according to the stated research aims. Validity and reliability 

statistics for the survey instruments used in this study are presented. Tables are included to 

summarize demographics and group descriptors, relevant diabetes information, FBSG use, and 

statistical analysis of survey responses.  
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Description of the Sample 

An initial invitation to participate in an electronic survey related to diabetes self-

management using online low carbohydrate support groups was posted in four participating 

private Facebook groups on Monday, September 23, 2019. The titles of the Facebook groups 

included in this study are: (a) Reversing Diabetes, (b) Diabetics Transitioning to LCHF Support 

Group, (c) Survive and Thrive Diabetes Support Group, and (d) Keto for Type 1 Diabetics. Total 

membership in these four groups is approximately 71,000 persons. Reminders to join the study 

were posted on Day 4 (Thursday, September 26, 2019); Day 7 (Sunday, September 29, 2019); 

and Day 14 (Sunday, October 6, 2019). The survey remained active for 21 days, closing at 2400 

on Sunday, October 13, 2019. 

Target Sample Size 

An a priori power analysis was conducted using G*Power 3.1.9 to determine the 

minimum sample size required to find statistical significance using a one-way ANOVA with 

three diabetes groups (Faul et al., 2007). The target sample was 120 respondents. With a desired 

level of power set at .80, an alpha (α) level at .05, and a moderate effect size of .30 (f), it was 

determined that a minimum of 111 participants were needed to ensure adequate power. 

Additionally, it was determined that a minimum of 90 participants would be required to ensure 

adequate power for an independent samples t-test with a moderate effect size of d = .60 (Cohen, 

1988). However, it was recognized that due to the private group status of the population of 

interest and the exploratory nature of the study, it might not be possible to attain this sample size. 

The chance of type 2 errors (i.e., a false negative where findings appear insignificant due to small 

sample) would be increased, but would still allow some preliminary relationships to be examined 

(Columb & Atkinson, 2016). A response rate of only 0.5% for 71,000 members would yield 

approximately 355 responses—well above the calculated minimum sample to determine 
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statistical significance using either one-way ANOVA or independent samples t-tests (Cohen, 

1988; P. Yeatts, personal communication, April 23, 2019). 

Respondent Sample Size 

According to the PsychData Activity Report for October 14, 2019, 362 persons registered 

to enter the electronic survey titled Diabetes Self-Management Using Online Low Carbohydrate 

Support Groups: Questionnaire. Consent to enter the survey questionnaire was completed by 336 

respondents. Of this number, only 218 respondents completed the entire 105-item survey. 

Another 118 completed some, but not all, of the survey items and 26 participants did not begin 

the questionnaire (PsychData, 2019b). Following an initial review of data, ineligible respondents 

(e.g., under age 18, no diagnosis of diabetes, non-completion of even one survey instrument 

subscale) were removed from the working dataset.  

Several diabetes history and demographic questions, located near the end of 

questionnaire, were not answered by all respondents. For example, only 211 useable responses 

were received for the final question (survey item 105) pertaining to education level. However, 

236 useable survey responses were received for the three OSSS subscales. The sample size used 

for statistical calculations varies, as SPSS includes all available responses for each procedure. 

Thus, it is possible that some responses to survey items near the start of the questionnaire were 

provided by persons who did not verify all eligibility requirements. 

Primary FBSG 

Respondents were asked to identify their primary or preferred FBSG for VLCKD. 

Reversing Diabetes was identified by 185 respondents (84.5% of 219 responses); Keto for Type 1 

Diabetics by 20 respondents (9.1%); Survive and Thrive by 4 respondents (1.8%); and only two 

respondents (0.9%) identified Diabetics Transitioning to LCHF. Eight of the respondents (3.7%) 

chose Other as their primary group. To facilitate statistical analysis, the two small primary 
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groups, Survive and Thrive and Diabetics Transitioning to LCHF, were merged into the existing 

Other group as the third FBSG category (new n = 14; 6.4%). The distribution of respondents 

remains vastly uneven among the three FBSG categories. 

 This study focused on the perceptions, responses, and attributes of members of the three 

primary FBSGs. Therefore, the descriptions of the survey respondents, or study sample, are 

presented within the three FBSG categories when feasible. Table 4 provides an overview of 

demographics, including diabetes diagnosis, gender, educational level, ethnic background, and 

country of residence. Table 5 includes means of respondent age, length of time living with 

diabetes, number of complications experienced, length of participation in related FBSG, length of 

time following a VLCKD. Table 6 shows means related to BMI and HgbA1C.  

Diabetes Diagnosis 

Of the 212 respondents who self-reported diabetes diagnosis, 19 individuals (9.0%) 

reported type 1 diabetes, and another 4 (1.9%) reported latent autoimmune diabetes in adults 

(LADA). One hundred thirty-eight individuals (65.1%) reported type 2 diabetes, and 35 (16.5%) 

reported pre-diabetes/insulin resistance. Other types of diabetes were self-reported by 16 (7.5%) 

respondents. Persons selecting other types of diabetes generally described a mixed or unclear 

diagnosis of diabetes, (e.g., pre-diabetes with high insulin sensitivity, or insulin resistance with 

increasing auto-antibodies). Using fewer similar-sized groups where feasible facilitated statistical 

analysis involving a one-way ANOVA. The original response groups were recategorized into 

three diabetes groups: type 1/LADA (n = 23, 10.8%); type 2/pre-diabetes/insulin resistance 

(n = 173, 81.6%); other (n = 16, 7.5%).  

As seen in Table 4, the primary FBSGs have different mixes of reported diabetes 

diagnoses. Almost all respondents who identified their primary FBSG as Keto for Type 1 

Diabetics reported a diagnosis of type 1 diabetes (n = 18, 94.7%), with one respondent (5.03%) 
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reporting type 2 diabetes. Though the group Reversing Diabetes is open to adults with any form 

of diabetes, most members (n = 163, 91.1%) reported type 2 diabetes, one respondent (0.8%) 

reported type 1 diabetes, and 15 (8.4%) reported other diabetes. Respondents that identified Other 

primary FBSG groups reported type 2 diabetes (n = 9; 64.3%); type 1 diabetes (n = 4, 28.6%); 

and other diabetes (n = 1, 7.1%).  

Gender, Ethnicity, Country, and Age 

 Only 28 of the total respondents were male (13.2%), the remaining 184 respondents were 

female (86.8%). Survey respondents were predominantly Caucasian (n = 189; 89.2%). The 

Reversing Diabetes group self-reported 88.3% Caucasian (n = 158), and had the most diverse 

ethnic mix. Most respondents resided in the United States (n = 177, 83.9%).  

The mean age of all respondents who self-reported their birthyears (n = 210) was 56.8 

years. Respondents identifying Keto for Type 1 Diabetics as their primary FBSG reported ages 

ranged between 18 and 65, with a mean of 45.95 years. Respondents whose primary FBSG was 

Reversing Diabetes reported ages that ranged between 36 and 79 years, with a mean of 58.12 

years. Respondents of Other primary FBSGs reported ages between 37 and 69, with a mean age 

of 54.64 years, A one-way between subjects ANOVA conducted to compare the group ages 

indicated the between group age differences were significant, F(2, 207) = 14.233, p < 0.001, with 

a small effect size (np
2 = 0.121; Lakens, 2013). Post hoc comparisons using Tukey HSD showed 

the mean age for Keto for Type 1 Diabetics was significantly lower than the mean age in either 

Reversing Diabetes or Other FBSG groups (p < 0.001, and p = 0.029, respectively). The age 

difference between Reversing Diabetes and Other FBSG groups was not significant (p = 0.393).  

Time with Diabetes 

Respondents reported a wide range of time since initial diabetes diagnosis, from 0.0 years 

(newly diagnosed) to 48 years. The mean diabetes years calculated from all respondents (n = 211) 



 

90 

was 10.05 years, with a standard deviation of 9.66 years. The distribution of total reported 

diabetes years is notable for skewness = 1.331 and kurtosis = 1.782. Respondents identifying 

Keto for Type 1 Diabetics as their primary FBSG reported diabetes years ranging between 1.0 

and 48.0, with a mean of 23.45 years (standard deviation = 15.52) since diagnosis. Reversing 

Diabetes reported diabetes years ranging between 0.0 and 30.0, with a mean of 8.54 years 

(standard deviation = 7.71). Respondents of Other primary FBSGs reported diabetes years 

between 2.0 and 33.0, with a mean of 11.07 years, (standard deviation = 8.24). A one-way 

between subjects ANOVA conducted to compare the group diabetes years indicated the between 

group differences were significant, F(2, 208) = 25.294, p < 0.001. Post hoc comparisons using 

Tukey HSD showed the mean years with diabetes for Keto for Type 1 Diabetics was significantly 

higher than the mean for either Reversing Diabetes or Other FBSG groups (p < 0.001, and 

p < 0.001, respectively). The difference in diabetes years between Reversing Diabetes and Other 

FBSG groups was not significant (p = 0.548).  

Time with FBSGs 

Respondents reported some differences in the time involvement with FBSGs related to 

VLCKD management of diabetes that ranged from 0.0 years (e.g., new members) to 10 years. 

Though such support groups are well-established entities on Facebook, the four FBSGs hosting 

this survey have not existed 10 years. Reversing Diabetes was created May 10, 2010; Diabetics 

Transitioning to LCHF Support Group was created October 9, 2014; Keto for Type 1 Diabetics 

was created February 7, 2017; and Survive and Thrive Diabetes Support Group was created June 

22, 2019. The majority of respondents have participated in FBSGs 3 years or less: 31.7% of 

respondents (n = 69) reported 1 year or less; 31.2% (n = 68) reported 2 years; 21.6% (n = 47) 

reported three years. The remaining respondents reported longer participation: 11.5% (n = 25) 
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reported 4 or 5 years, and 4.1% (n = 9) reported 6–10 years. This distribution was notable for 

skewness (1.651) and kurtosis (3.911).  

The mean FBSG years calculated from all respondents (n = 218) was 2.27 years, with a 

standard deviation of 1.61 years. Respondents identifying Keto for Type 1 Diabetics as their 

primary FBSG reported FBSG years ranging between 0 and 5, with a mean of 1.94 years 

(standard deviation = 1.224). Reversing Diabetes reported FBSG years ranging between 0 and 10, 

with a mean of 2.13 years (standard deviation = 1.441). Respondents of Other primary FBSGs 

reported FBSG years between 2 and 8, with a mean of 4.71 years, (standard deviation = 2.164). A 

one-way between subjects ANOVA conducted to compare the group FBSG years indicated the 

between group differences were significant, F(2, 215) = 20.545, p < 0.001. Post hoc comparisons 

using Tukey HSD showed the mean years for FBSG involvement for Other FBSGs was 

significantly higher than the mean for either Reversing Diabetes or Keto for Type 1 Diabetics 

FBSG groups (p = 0.002, and p = 0.001, respectively). However, the difference in FBSG years 

between Reversing Diabetes and Keto for Type 1 Diabetics was not significant (p = 0.852).  

Time Following VLCKD 

Respondents reported differences in length of time that VLCKD had been utilized for 

self-management of diabetes, with a range between 0.0 years and 20 years. Most respondents had 

utilized VLCKD for 2 years or less: 37.76% of respondents (n = 79) reported 1 year or less; 

28.6% (n = 60) reported 2 years. Remaining respondents reported longer utilization: 28.1% 

(n = 59) reported 2.5–5years; 3.8% (n = 8) reported 6–10 years; 1.9% (n = 4) reported 11–20 

years. The distribution of total VLCKD years was notable for skewness (3.327) and extreme 

kurtosis (18.965). The mean VLCKD years calculated from all respondents (n = 210) was 2.33 

years, with a standard deviation of 2.412 years.  
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Respondents who identified Keto for Type 1 Diabetics as their primary FBSG reported 

VLCKD years ranged between 0.25 and 5.0 years, with a mean of 1.79 years (standard 

deviation = 1.399). Reversing Diabetes reported 0–20 VLCKD years, with a mean of 2.12 years 

(standard deviation = 2.137). Respondents of Other primary FBSGs reported 1.0–13 VLCKD 

years, with a mean of 5.63 years, (standard deviation = 4.029). A one-way between subjects 

ANOVA conducted to compare the group VLCKD years indicated the between group differences 

were significant, F(2, 207) = 16.325, p < 0.001, with a small effect size (np
2 = 0.136; Lakens, 

2013). Post hoc comparisons using Tukey HSD showed the mean for VLCKD years for Other 

FBSGs was significantly higher than the mean for either Reversing Diabetes or Keto for Type 1 

Diabetics FBSG groups (p = 0.018, and p = 0.011, respectively). The difference in VLCKD years 

between Reversing Diabetes and Keto for Type 1 Diabetics was not significant (p = 0.813).  

Findings 

Aim 1 

The overall research question for this study is: How do members of FBSGs focused on 

VLCKD perceive their support for self-management of diabetes? Aim 1 intended to identify ways 

that persons with diabetes typically access FBSGs focused on a VLCKD for diabetes self-

management.  

Aim 1, question 1. Are there differences in primary FBSG access (frequency, duration) 

and non-primary FBSG access frequency among respondents based on FBSG group membership? 

FBSG access is quantitatively measured in two ways: frequency of access, and length of 

time spent per visit to FBSG site. Findings are identified in Table 7. The PsychData survey 

question regarding frequency of access asked, "How often do you view primary Facebook 

support groups for a very low carbohydrate ketogenic diet in the management of diabetes?" A 

Likert scale was used: 1 = once each week, 2 = twice each week, 3 = three times each week, 
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4 = almost every day, 5 = once each day, 6 = twice each day, 7 = three or more times each day. 

The most frequently selected response was almost every day (n = 80, 36.5%), followed by three 

or more times each day (n = 61, 27.9%), then two times each day (n = 30, 13.7%) and once each 

day (n = 28, 12.8%).  

A cross-tab exploration in SPSS examined how often respondents accessed their primary 

FBSG within context of the three FBSG categories. Those that identified Keto for Type 1 

Diabetics as their primary FBSG most frequently selected almost every day (n = 8, 40%), 

followed by once each day (n = 5, 25.0%), three or more times each day (n = 4, 20%), and two 

times each day (n = 2, 10%). Reversing Diabetes members most frequently selected almost every 

day (n = 66, 35.7%), followed by three or more times each day (n = 55, 29.7%), two times each 

day (n = 27, 14.6%) and once each day (n = 21, 11.4%). Respondents of Other primary FBSGs 

most frequently selected almost every day (n = 6, 42.9%), then equally chose three or more times 

per day and once each day (n = 2, 14.3%).  

Pearson chi-square test of independence was performed to examine the relationship 

between FBSG membership and frequency of group access. The relationship between these 

variables was not significant, X2(12, n = 219) = 13.558, p = 0.330. Frequency of access to FBSGs 

appears to be equitable among the three FBSG categories. It is noted, however, that 11 cells 

(52.4%) had counts below 5; this exceeds the 20.0% limit for acceptable chi-square calculations.  

The PsychData survey question regarding duration of time spent during FBSG visits 

asked, "How much time do you spend viewing the primary Facebook support group at each 

visit?" Responses were measured on a Likert scale as: 1= less than 15 minutes, 2 = about 15 to 30 

minutes, 3 = about 30 to 45 minutes, 4 = about 45 to 60 minutes, 5 = more than 60 minutes. 

Respondents identifying Reversing Diabetes as their primary FBSG most frequently selected less 

than 15 minutes (n = 86, 46.5%), about 15 to 30 minutes (n = 69, 37.3%); or about 30 to 45 
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minutes (n = 20, 10.8%). Keto for Type 1 Diabetics members selected less than 15 minutes and 

about 15 to 30 minutes equally (n = 9, 45% for each). Respondents of Other primary FBSGs most 

frequently reported less than 15 minutes (n = 6, 42.9%), then equally selected about 15 to 30 

minutes and about 30 to 45 minutes (n = 4, 28.6% for each). Only 11 respondents (5% of total) 

selected about 45 to 60 minutes or more than 60 minutes per FBSG visit. Pearson chi-square test 

of independence was performed to examine the relationship between FBSG membership and 

duration of FBSG access. The relationship between these variables was not significant, 

X2(8, n = 219) = 7.721, p = 0.461. Duration of access to FBSG thus appears equitable between the 

three FBSG categories. However, seven cells (46.7%) had counts below five; this exceeds the 

20.0% limit for acceptable chi-square calculations.  

Survey questions were included to clarify how respondents typically use and view 

Facebook groups beyond the identified primary FBSG for VLCKD in the management of 

diabetes. Table 7 identified that 75.8% of the respondents (n = 166) regularly visited multiple 

FBSGs. However, some respondents limited visits to only their primary FBSG: for Reversing 

Diabetes, 27.6% (n = 41); for Keto for Type 1 Diabetics, 5% (n = 1); and for Other FBSG, 7.1% 

(n = 1). Most commonly, respondents reported visiting other groups for low carbohydrate 

ketogenic diet in the management of diabetes: 66.7% (n = 146) of total respondents reported two 

or more visits weekly, and 4.1% (n = 9) reported less than two visits weekly. Members of all 

three FBSG categories reported visits to non-primary FBSGs for VLCKD in the management of 

diabetes: Reversing Diabetes, 67.5% (n = 125); Keto for Type 1 Diabetics, 90% (n = 18); Other 

FBSGs, 85.8% (n = 12). Nearly a quarter of respondents (n = 53, 24.2%) reported visiting 

Facebook groups related to VLCKDs, but they were not focused on diabetes management. Few 

respondents reported visiting Facebook groups for the management of diabetes that do not focus 

on VLCKD. Only six or 2.7% of total respondents reported visiting FBSGs for type 1 diabetes, 



 

95 

and 4.6% (n = 10) reported visiting FBSGs for type 2 diabetes. Only 48 respondents (21.9%) 

reported visiting Facebook groups for topics and issues not related to diabetes or VLCKD. Thus, 

for most survey respondents, FBSG visits are primarily related to VLCKD for the management of 

diabetes. 

Aim 1, question 2. Is there a difference in primary FBSG access (frequency, duration) 

among respondents based on gender? Respondents to the PsychData survey reported gender as 

male (n = 29) or female (n = 184). Males most frequently reported accessing the primary FBSG 

almost every day (n = 11, 39.3%), followed equally by once each day and three times weekly 

(n = 5, 17.9% each). Females most frequently reported accessing the primary FBSG almost every 

day (n = 65, 35.3%); the second most frequent selection was three or more times each day 

(n = 56, 20.4%), followed by twice each day (n = 27, 14.7%). Overall, 42.9% of males (n = 12) 

visited the primary FBSG at least daily, as did 47.6% of females (n = 76).  

Pearson chi-square test of independence was performed to examine the relationship 

between gender and frequency of primary FBSG access. Results indicated a significant difference 

in access frequency between genders, X2(6, n = 212) = 30.709, p < 0.001. Cramer’s V measure of 

effect size was moderate (V = 0.381; McHugh, 2013; Zaiontz, 2019). However, five cells (35.7%) 

had counts below five; this exceeds the 20.0% limit for acceptable chi-square calculations.  

Both male and female respondents most frequently reported spending less than 15 

minutes per visit to the primary FBSG (males 53.6%, n = 15; females 44.6%, n = 82), followed by 

about 15 to 30 minutes (males 21.4%, n = 6; females 40.8%, n = 75), and about 30 to 45 minutes 

(males 17.9%, n = 5; females 9.8%, n = 18).  

Pearson chi-square test of independence was performed to examine the relationship 

between gender and duration of primary FBSG access. Results indicated no significant difference 

in access duration between genders, X2(4, n = 212) = 4.761, p = 0.313. It is noted, however, four 
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cells (40%) had counts below five; this exceeds the 20.0% limit for acceptable chi-square 

calculations.  

Aim 1, question 3. Are there differences in primary FBSG access (frequency, duration) 

among respondents based on diabetes diagnosis? A cross-tab exploration in SPSS examined how 

often respondents accessed their primary FBSG within context of the three categories of diabetes 

diagnoses (type 1/LADA, n = 23; type 2/pre-diabetes/insulin resistance, n = 173; other, n =16). 

Table 9 identifies that respondents from all three diabetes categories selected the response almost 

every day most frequently: type 1, 43.5% (n = 10); type 2, 35.5% (n = 61); other, 31.3% (n = 5). 

In the type 1/LADA category, the next responses were once each day and three or more times 

each day (21.7%, n = 5 each). For the type 2 category, the second most frequent choice was three 

or more times daily (31.2%, n = 54), followed by two times each day (14.5%, n = 25).  

Pearson chi-square test of independence was performed to examine the relationship 

between diabetes category and frequency of FBSG access. The relationship between these 

variables was not significant, X2(12, n = 212) = 16.494, p = 0.170. Frequency of access to FBSG 

thus appears equitable among the three diabetes categories. However,14 cells (66.7%) had counts 

below five; this exceeds the 20.0% limit for acceptable chi-square. 

A cross-tab exploration in SPSS examined how long respondents spent per visit to their 

primary FBSG (duration) within context of the three categories of diabetes diagnoses (type 

1/LADA, n = 23; type 2/pre-diabetes/insulin resistance, n = 173; other, n = 16). Respondents 

from the type 1 category most frequently selected the about 15 to 30 minutes response 

(47.8%, n = 11), followed by less than 15 minutes (39.1%, n = 9). Type 2 respondents most 

frequently selected less than 15 minutes (45.1%, n = 78), followed by about 15 to 30 minutes 

(38.2%, n = 66). Similarly, respondents from the other category most frequently selected less 

than 15 minutes (62.5%, n = 10), followed by about 15 to 30 minutes (25%, n = 4).  
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Pearson chi-square test of independence was performed to examine the relationship 

between diabetes category and duration of FBSG access. Relationships between these variables 

were not significant, X2(8, n = 212) = 5.287, p = 0.727. Duration of access to FBSG thus appears 

equitable among the three diabetes categories. Seven cells (46.7%) had counts below five; this 

exceeds the 20.0% limit for acceptable chi-square. 

Aim 1, question 4. Are there differences in primary FBSG access (frequency, duration) 

among respondents based on age? Survey respondents self-reporting birthyears (n = 210) ranged 

between 18 and 79 years of age, with a mean age of 56.8 years (SD = 10.169). Age means for 

both frequency of access and duration of access are seen in Table 10. Respondents selecting the 

frequency option once each week had the lowest mean age (M = 54.17 years, SD = 12.859). 

Respondents selecting the frequency option three times each week had the highest mean age 

(M = 60.83, SD = 5.529). A one-way between subjects ANOVA conducted to compare the access 

frequency selections with reported age in years indicated the between group differences were not 

significant, F(8, 203) = 0.952, p = 0.459.  

Respondents selecting the duration option about 45 to 60 minutes had the lowest mean 

age (M = 53.5 years, SD = 8.505). Respondents selecting the duration option more than 60 

minutes had the highest mean age (M = 65.0 years; SD = 9.037). A one-way between subjects 

ANOVA conducted to compare the access duration selections with reported age in years 

indicated the between group differences were not significant at the 0.05 level, F(4, 205) = 2.266, 

p = 0.063, though they were approaching significance.  

Aim 1, question 5. Are there differences in primary FBSG access (frequency, duration) 

among respondents based on individual experience (e.g., length of time in years) with (a) 

diabetes; (b) FBSGs; or (c) VLCKD diet? Calculated means for three measures of individual 
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experience: (a) years with diabetes; (b) years using FBSGs; or (c) years utilizing VLCKD diet are 

listed for both frequency of access and duration of access in Table 10. 

Years with diabetes. Respondents selecting the once each week frequency option had the 

lowest mean for years with diabetes (M = 6.5 years; SD = 6.411). Respondents selecting the 

almost every day frequency option had the highest mean for years with diabetes (M = 10.94, 

SD = 10.574). A one-way between subjects ANOVA conducted to compare the access frequency 

selections with reported diabetes years indicated the between group differences were not 

significant at the 0.05 level, F(6, 204) = 0.373, p = 0.896. Respondents selecting the about 45 to 

60 minutes duration option had the lowest mean for years with diabetes (M = 7.50 years; 

SD = 7.937). Respondents selecting the about 15 to 30 minutes duration option had the highest 

mean for years with diabetes (M = 11.65, SD = 10.524). A one-way between subjects ANOVA 

conducted to compare the access duration selections with reported diabetes years indicated the 

between group differences were not significant at the 0.05 level, F(4, 206) = 01.016, p = 0.400. 

Years experience with FBSGs. Respondents selecting the two times each day frequency 

option had the lowest mean for years of experience with FBSGs (M = 1.82 years; SD = 1.126). 

Respondents selecting the once each week frequency option had the highest mean for years of 

experience with FBSGs (M = 3.29, SD = 2.289). A one-way between subjects ANOVA 

conducted to compare the access frequency selections with reported FBSG years indicated the 

between group differences were not significant at the 0.05 level, F(6, 211) = 1.203, p = 0.306. 

Respondents selecting the less than 15 minutes duration option had the lowest mean for years of 

experience with FBSGs (M = 2.15 years; SD = 1.506). Respondents selecting the about 45 to 60 

minutes duration option had the highest mean for reported years of experience with FBSGs 

(M = 3.25, SD = 2.630). A one-way between subjects ANOVA conducted to compare the access 
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duration selections with reported FBSG years indicated the between group differences were not 

significant at the 0.05 level, F(4, 213) = 01.100, p = 0.358.  

Years experience with VLCKD eating. Respondents selecting the twice each week 

frequency option had the lowest mean for years of experience with VLCKD eating (M = 1.38 

years; SD = 1.529). Respondents selecting the once each week frequency option had the highest 

mean for years of experience with VLCKD eating (M = 4.25, SD = 4.379). A one-way between 

subjects ANOVA conducted to compare the access frequency selections with reported VLCKD 

years indicated the between group differences were not significant at the 0.05 level, 

F(6, 203) = 1.816, p = 0.098. Respondents selecting the less than 15 minutes duration option had 

the lowest mean for years of experience with VLCKD eating (M = 2.20 years; SD = 2.654). 

Respondents selecting the about 45 to 60 minutes duration option reported the highest mean for 

years of experience with VLCKD eating (M = 3.11, SD = 2.805). A one-way between subjects 

ANOVA conducted to compare the access duration selections with reported VLCKD years 

indicated the between group differences were not significant at the 0.05 level, F(4, 205) = 0.824, 

p = 0.512. In summary, there were no significant differences in frequency of FBSG access or in 

duration of FBSG access for respondents based on respondent length of experience with diabetes, 

FBSGs, or VLCKD eating. 

Aim 1, question 6. Are there any relationships between primary FBSG access 

(frequency, duration) and health outcomes of respondents, including (a) HgbA1C, and (b) BMI. 

Table 11 shows calculated means for four outcome measures: (a) recent HgbA1c; (b) change in 

HgbA1c; (c) recent BMI and (d) change in BMI, listed for both frequency of access and duration 

of access. 

Recent HgbA1c. Respondents selecting the once each week frequency option had the 

lowest calculated mean for self-reported recent HgbA1c (M = 5.53, SD = 0.168). Respondents 
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selecting the two times each day frequency option had the highest calculated mean for self-

reported recent HgbA1c (M = 7.18, SD = 3.25). A one-way between subjects ANOVA conducted 

to compare the access frequency selections with calculated HgbA1c indicated the between group 

differences were not significant at the 0.05 level, F(6, 205) = 1.286, p = 0.265. 

Respondents choosing the duration option about 45 to 60 minutes had the lowest 

calculated mean for self-reported recent HgbA1c (M = 5.53, SD = 2.314), while respondents 

choosing the duration option more than 60 minutes had the highest calculated mean for recent 

HgbA1c (M = 6.16, SD = 2.314). A one-way between subjects ANOVA conducted to compare 

the access duration selections with recent HgbA1C indicated the between group differences were 

not significant at the 0.05 level, F(4, 200) = 0.199, p = 0.939.  

Change in HgbA1c. Respondents selecting the three times each week frequency option 

had the greatest change in HgbA1c (M = 5.53, SD = 0.168). Respondents selecting the two times 

each day frequency option had the least change in HgbA1c (M = 2.06, SD = 2.071). A one-way 

between subjects ANOVA conducted to compare the access frequency selections with calculated 

changes in HgbA1c indicated the between group differences were not significant at the 0.05 level, 

F(6, 134) = 0.240, p = 0.265. 

Respondents choosing the duration option more than 60 minutes had the greatest change 

in HgbA1c (M = 3.22, SD = 2.354). Respondents choosing the duration option about 45 to 60 

minutes had the smallest change in HgbA1c (M = 1.83, SD = 2.593). A one-way between subjects 

ANOVA conducted to compare the access duration selections with calculated changes in HgbA1c 

indicated the between group differences were not significant at the 0.05 level, F(4, 136) = 0.387, 

p = 0.817. 

Recent BMI. Respondents selecting the once each week frequency option had the lowest 

calculated mean for recent BMI (M = 24.28, SD = 2.597). Respondents selecting the two times 
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each week frequency option had the highest calculated mean for recent BMI (M = 32.04, 

SD = 6.972). A one-way between subjects ANOVA conducted to compare the access frequency 

selections with calculated recent BMI indicated the between group differences were not 

significant at the 0.05 level, F(6, 204) = 0.976, p = 0.442.  

Respondents choosing the duration option about 45 to 60 minutes had the lowest 

calculated mean for recent BMI (M = 23.55, SD = 3.618). Respondents choosing the duration 

option about 15 to 30 minutes had the highest calculated mean for recent BMI (M = 31.46, 

SD = 8.049). A one-way between subjects ANOVA conducted to compare the access duration 

selections with recent BMI indicated the between group differences were not significant at the 

0.05 level, F(4, 206) = 0.990, p = 0.414.  

Change in BMI. Respondents selecting the once each week frequency option had the 

highest calculated change in BMI (M = 7.61, SD = 8.896). Respondents selecting the two times 

each day frequency option had the lowest calculated change in BMI (M = 4.81, SD = 6.134). A 

one-way between subjects ANOVA conducted to compare the access frequency selections with 

calculated changes in BMI indicated the between group differences were not significant at the 

0.05 level, F(6, 204) = 0.910, p = 0.488. 

Respondents choosing the duration option about 45 to 60 minutes had the greatest change 

in BMI (M = 8.69, SD = 8.288). Respondents choosing the duration option less than 15 minutes 

had the smallest change in BMI (M = 4.96, SD = 4.716). A one-way between subjects ANOVA 

conducted to compare the access duration selections with calculated changes in BMI indicated the 

between group differences were not significant at the 0.05 level, F(4, 206) = 1.730, p = 0.145.  

In summary, there were no significant differences in frequency of FBSG access or in 

duration of FBSG access for respondents with regard to respondent outcomes in recent HgbA1c, 

changes in HgbA1c, recent BMI, or changes in BMI. 
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Aim 2 

Aim 2 was designed to identify ways persons with diabetes perceived the various types of 

support (e.g., emotional, social, information) provided by FBSGs focused on a VLCKD for 

diabetes self-management. Table 3, discussed previously in Chapter Three, guided the functional 

questions for SPSS data analysis used in this section. 

Aim 2, question 1. Comparing the three pertinent OSSS subscales (i.e., 

esteem/emotional, social companionship, informational), which component of support within 

primary FBSG was rated highest (e.g., experienced most frequently)? The OSSS (Nick et al., 

2018) measures four broad types of online social support, similar to those for in-person social 

support: esteem/emotional, social companionship, informational, and instrumental. The first three 

subscales were incorporated into the PsychData survey questionnaire for this study. Each 

subscale includes 10 questions asking how often certain things happened during online 

interactions in the primary FBSG over the past 2 months. A Likert scale measured responses as: 

1 = never, 2 = rarely, 3 = sometimes, 4 = pretty often, or 5 = a lot. Calculated means of all three 

subscales were normally distributed (all respondents, n = 236). For Subscale 1 (i.e., 

esteem/emotional support,) the calculated mean was 3.78 (SD = 0.653); the median was 3.80. For 

Subscale 2 (i.e., social companionship support), the calculated mean was 3.31 (SD = 0.685); the 

median was 3.35. For Subscale 3 (i.e., informational support), the calculated mean was 3.89; the 

median was 3.90. Overall, respondents (n = 236) rated the level of informational support received 

from the FBSGs more highly than either esteem/emotional support or social companionship 

support.  

Aim 2, question 2. Are there differences in perceptions of primary FBSG social support 

(i.e., esteem/emotional, social companionship, informational) among respondents based on FBSG 

group membership? Calculated means for three OSSS subscales are listed by respondents’ 
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identified primary FBSG in Table 12. Respondents who indicated Keto for Type 1 Diabetics as 

their primary FBSG reported the highest mean for Subscale 2 (i.e., social companionship support; 

M = 3.48, SD = 0.854) and for Subscale 3, informational support (M = 4.150, SD = 0.705). 

Respondents who indicated Reversing Diabetes as their primary FBSG reported the highest mean 

for Subscale 1 (i.e., esteem/emotional support; M = 3.82, SD = 0.640). Respondents who reported 

Other FBSG as their primary FBSG reported the lowest means for all 3 subscales (Subscale 1, 

M = 3.321, SD = 0.658; Subscale 2, M = 3.093, SD = 0.702; Subscale 3, M = 3.664, SD = 0.710). 

A one-way between subjects ANOVA conducted to compare the OSSS Subscale 1 (i.e., 

esteem/emotional support) mean with reported primary FBSG indicated that between group 

differences were significant at the 0.05 level, F(2, 219) = 4.324, p = 0.015, with a small effect 

size (np
2 = 0.038; Lakens, 2013; Watson, 2019). Post hoc comparisons using Tukey HSD showed 

the esteem/emotional mean for Other FBSGs was significantly lower than the group mean for 

Reversing Diabetes (p = 0.018). However, the difference in means between Reversing Diabetes 

and Keto for Type 1 Diabetics was not significant (p = 0.411). One-way between subjects 

ANOVAs conducted to compare the OSSS Subscale 2 (i.e., social companionship) mean and 

Subscale 3 (i.e., informational support) mean with reported primary FBSG indicated that the 

between group differences were not significant at the 0.05 level, F(2, 219) = 1.266, p = 0.284, 

and F(2,219) = 2.208, p = 0.112, respectively. 

Aim 2, question 3. Are there differences in perceptions of primary FBSG social support 

(i.e., esteem/emotional, social companionship, informational) among respondents based on 

primary FBSG access (frequency, duration)? Calculated means for the three OSSS subscales are 

listed by primary FBSG access in Table 13. FBSG access is quantitatively measured in two ways: 

frequency of access, and duration of time spent per visit to FBSG site.  
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Frequency. Respondents indicating FBSG access three or more times each day had the 

highest mean for OSSS Subscale 1 (i.e., esteem/emotional support; M = 3.99, SD = 0.686), while 

respondents that indicated FBSG access twice each week had the lowest mean for Subscale 1 

(M = 3.37, SD = 0.871). A one-way between subjects ANOVA conducted to compare the OSSS 

Subscale 1 mean with FBSG frequency indicated the between group differences were significant 

at the 0.05 level, F(6, 212) = 2.898, p = 0.010, with a moderate effect size (np
2 = 0.76; Lakens, 

2013; Watson, 2019). Post hoc comparisons using Tukey HSD showed the esteem/emotional 

mean for those reporting access at three or more times each day was significantly higher than for 

those reporting access almost every day (p = 0.044).  

Respondents indicating FBSG access three or more times each day had the highest mean 

for OSSS Subscale 2 (i.e., social companionship support; M = 3.30, SD =0.702), while 

respondents indicating FBSG access about three times weekly had the lowest mean for Subscale 2 

(M = 2.93, SD = 0.281). A one-way between subjects ANOVA conducted to compare the OSSS 

Subscale 2 mean with FBSG frequency indicated the between group differences were significant 

at the 0.05 level, F(6, 212) = 5.020, p < 0.001, with a moderate effect size (np
2 = 0.124; Lakens, 

2013; Watson, 2019). Post hoc comparisons using Tukey HSD showed the esteem/emotional 

mean for those reporting access at three or more times each day was significantly higher than for 

those reporting access almost every day or once each day (p < 0.001 and p = 0.004, respectively).  

Respondents indicating FBSG access two times each day had the highest mean for OSSS 

Subscale 3 (i.e., informational support; M = 4.05, SD =0.651), while respondents indicating 

FBSG access twice each week had the lowest mean for Subscale 3 (M = 3.32, SD = 0.445). A 

one-way between subjects ANOVA conducted to compare the OSSS Subscale 3 mean with 

FBSG frequency indicated the between group differences were not significant at the 0.05 level, 

F(6, 212) = 1.896, p = 0.084.  
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Duration. Means for all three OSSS subscales were lowest when respondents spent less 

than 15 minutes per visit to the primary FBSG (e.g., lowest M = 3.13, SD = 0.637, for OSSS 

Subscale 2), and were highest when respondents spent more than 60 minutes per visit to the 

FBSG site (e.g., highest M = 4.63, SD = 0.499, for OSSS Subscale 1). Means in each of the three 

OSSS subscales consistently increased as the time per visit increased. A one-way between 

subjects ANOVA conducted to compare the OSSS Subscale 1 mean with FBSG duration 

indicated the between group differences were significant at the 0.05 level, F(4, 214) = 5.666, 

p < 0.001 with a moderate effect size (np
2 = 0.096; Lakens, 2013; Watson, 2019). Post hoc 

comparisons using Tukey HSD showed the Subscale 1 (esteem/emotional support) mean for those 

reporting visit durations of more than 60 minutes was significantly higher than for those reporting 

durations of less than 15 minutes or about 15 to 30 minutes (p = 0.009 and p = 0.033, 

respectively). A one-way between subjects ANOVA conducted to compare the OSSS Subscale 2 

mean with FBSG duration indicated the between group differences were significant at the 0.05 

level, F(4, 214) = 6.342, p < 0.001 with a moderate effect size (np
2 = 0.106; Lakens, 2013; 

Watson, 2019). Post hoc comparisons using Tukey HSD showed the Subscale 2 (social 

companionship) mean for those reporting visit duration of more than 60 minutes was significantly 

higher than for those reporting duration of less than 15 minutes (p = 0.021).  

A one-way between subjects ANOVA conducted to compare the OSSS Subscale 3 mean 

with FBSG duration indicated the between group differences were approaching significance at the 

0.05 level, F(4, 214) = 2.370, p = 0.054, with a small effect size (np
2 = 0.042; Lakens, 2013; 

Watson, 2019). Post hoc comparisons using Tukey HSD also showed no significant differences in 

Subscale 3 (i.e., informational support) means based on FBSG visit duration. 

Aim 2, question 4. Are there differences in perceptions of primary FBSG social support 

(i.e., esteem/emotional, social companionship, informational) among respondents based on 
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gender? As shown in Table 14, means on all three subscales were slightly, though not 

significantly, higher for females (n = 184) than males (n = 28). For Subscale 1 

(i.e., esteem/emotional support), the mean for females was M = 3.79 (SD = 0.655), and the mean 

for males was M = 3.621 (SD = 0.710). An independent samples t-test conducted to compare the 

means indicated the between gender differences were not significant, t(210) = -1.235, p = 0.218. 

For Subscale 2 (i.e., social companionship support), the mean for females was M = 3.33 

(SD = 0.690), and the mean for males was M = 3.13 (SD = 0.812). An independent samples t-test 

conducted to compare these means indicated the between gender differences were not significant, 

t(210) = -1.399, p = 0.163. For Subscale 3, informational support, the mean for females was 

M = 3.89 (SD = 0.689), and the mean for males was M = 3.80 (SD = 0.836). An independent 

samples t-test conducted to compare the means indicated the between gender differences were not 

significant, t(210) = -0.568, p = 0.570. 

Aim 2, question 5. Are there differences in perceptions of primary FBSG social support 

(i.e., esteem/emotional, social companionship, informational) among respondents based on type 

of diabetes diagnosis? Calculated means for the three OSSS subscales are listed by diabetes 

diagnosis category in Table 15. The highest mean for Subscale 1 (i.e., esteem/emotional support) 

was tied to respondents reporting a diabetes diagnosis of type 2/pre-diabetes/insulin resistance 

(M = 3.78, SD = 0.667). Respondents who reported a type 1/LADA diabetes diagnosis had the 

highest mean for Subscale 2 (i.e., social companionship support; M = 3.52; SD = 0.757) and for 

Subscale 3 (i.e., informational support; M = 4.16, SD = 0.621). One-way between subjects 

ANOVAs conducted to compare means of OSSS Subscale 1 (esteem/emotional support), OSSS 

Subscale 2 (social companionship support), and OSSS Subscale 3 (informational support) by 

reported diabetes diagnosis indicated the between group differences were not significant at the 
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0.05 level, F(2, 212) = 0.409, p = 0.665; F(2, 212) = 1.832, p = 0.163; and F(2, 212) = 2.147, 

p = 0.119, respectively. 

Aim 2, question 6. Is there a relationship between perceptions of primary FBSG social 

support (i.e., esteem/emotional, social companionship, informational) and age of respondents? 

Pearson correlations were used to determine how means of the three types of online social 

support from primary FBSG were related to the age in years of respondents, as shown in 

Table 16. It appears that respondent age had no significant influence on the perceived online 

social support as measured by the OSSS subscales. For OSSS Subscale 1 (i.e., esteem/emotional 

support), the Pearson correlation was 0.112 (n = 210), p = 0.105, and indicated no significant 

relationship. For OSSS Subscale 2 (i.e., social companionship support), the Pearson correlation 

was 0.058 (n = 210), p = 0.403, and indicated no significant relationship. For OSSS Subscale 3 

(i.e., informational support), the Pearson correlation was -0.005 (n = 210), p = 0.940, and also 

indicated no significant relationship.  

Aim 2, question 7. Are there any relationships between perceptions of primary FBSG 

social support (i.e., esteem/emotional, social companionship, informational) and individual 

experience of respondents (e.g., length of time in years) with (a) diabetes; (b) FBSGs; or (c) 

VLCKD diet? Pearson correlations were used to determine how means of the three subscales of 

online social support from primary FBSG were related to the length in years of relevant 

experiences of respondents, including years with diabetes, years involved with FBSGs, and years 

following a VLCKD plan. These results are shown in Table 16. No significant relationships were 

noted between years with diabetes and the means of the three OSSS subscales (Subscale 1, 

r = -.094, p = 0.175; Subscale 2, r = .025, p = 0.717, Subscale 3, r = .005, p = 0.941). Pearson 

correlations conducted between years involved with FBSGs and OSSS means indicated that a 

small positive correlation between FBSG years and OSSS Subscale 2 (i.e., social companionship) 
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was significant at the 0.005 level (r = .151, p = 0.026). No significant relationships were indicated 

between FBSG years and OSSS Subscale 1 (i.e., esteem/emotional support; r = -.034, p = 0.619) 

or OSSS Subscale 3 (i.e., informational support; r = -.082, p = 0.226). Similarly, a small positive 

correlation between years following a VLCKD plan and OSSS Subscale 2 (i.e., social 

companionship), was not significant at the 0.005 level (r = .168, p = 0.015). No significant 

relationships were found between VLCKD years and OSSS Subscale 1 (r = .016, p = 0.820) or 

OSS Subscale 3 (r = -.044, p = 0.526). 

Aim 2, question 8. For each of the three pertinent OSSS subscales 

(i.e., esteem/emotional, social companionship, informational), which support experiences were 

rated most important to respondents? For each of the three pertinent OSSS subscales 

(i.e., esteem/emotional, social companionship, informational), respondents were asked to select 

the two listed support experiences he or she deemed most important. Participant responses are 

summarized in Table 17. For OSSS Subscale 1 (i.e., esteem/emotional support), the most 

frequently selected response was People encourage me when I’m online (n = 126, 57.6% total 

respondents), including 109 (58.9%) primary Reversing Diabetes respondents, 13 (65.0%) 

primary Keto for Type 1 Diabetics respondents, and 2 (14.3%) primary Other FBSGs 

respondents. However, the most frequently selected response by primary Other FBSGs was I am 

part of groups online (n = 12, 85.7%). For OSS Subscale 2 (i.e., social companionship support), 

the most frequently selected response in all primary FBSG groups was Online, I belong to groups 

of people with similar interests (Reversing Diabetes, n = 134 [72.4%], Keto for Type 1 

Diabetics, n = 14 [70.0%], and Other FBSGs, n = 10 [71.4%]); thus, 158 (72.1%) of total 

respondents. For OSSS Subscale 3 (i.e., informational support), 117 (53.4%) of total respondents 

selected Online, people provide me with helpful information (Reversing Diabetes, n =101 

[54.6%], Keto for Type 1 Diabetics, n = 11 [55.0%] and Other FBSGs, n = 5 [35.7%]). 
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Respondents reporting primary Other FBSGs chose people help me learn new things when I’m 

online most frequently (n = 11, 78.6%). These responses were used to guide the a priori listing of 

themes and topics to be used for analysis of qualitative responses.  

 Aim 2, narratives. Survey participants were invited to freely share narrative responses to 

the survey item, “Describe ways that FBSGs for VLCKD support you in managing your 

diabetes.” Responses were reviewed and categorized into recurring themes and a priori topics. 

Major themes included encouragement, inspiration/motivation, accountability, a sense of 

belonging, like-minded people, knowledge/information, wisdom/insights, and of course—recipes. 

Encouragement was a major theme seen in narratives (44 of 80 responses, 45.5%) about 

ways that FBSG support you in managing your diabetes. Encouragement was perceived in a 

variety of ways, such as “daily ideas, recipes, suggestions, and personal stores in real time. People 

are generally encouraging and share their experiences, stories, and pictures” (Respondent #119, 

female). Other members had similar comments:  

• “I have found the support groups to be informative, encouraging and eye opening” 

(Respondent #64, female). 

• “They give me encouragement and insight on following lchf [low carb high fat] way of eating 

with their story on this journey of controlling this disease…They are like a family that 

understands where I am and where I want to be” (Respondent #206, female). 

• “Secondary method is by providing support and encouragement” (Respondent #141, female). 

• “Whereas with the support online, the progress that is made is celebrated, encouragement to 

keep going is given, even progress with lab markers in the absence of weight loss is seen as a 

good thing where my doctor is so focused on weight and BMI” (Respondent #197, female). 

Inspiration/motivation was a common theme as well (37 of 88 responses, 42%). 

Inspiration took the form of stories, photos, and comments, such as “Motivates me to see others 
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success. Like the humor people express about the frustrations we all feel” (Respondent #120, 

male). Other remarks included: 

• “I think these groups are a fantastic motivator to keep me on track daily” (Respondent #180, 

female). 

• “Seeing others success stories and pictures really helps” (Respondent #39, female). 

Accountability provided a key ingredient for guiding self-management (30 of 88 

responses, 34%). As one group member explained, “I also know that my personality is prone to 

reverting to old habits without constant reminders of why I am doing what I am doing. 

Convincing information, studies and success stories help me stay on track am making good 

decisions” (Respondent #87, female). Other comments echoed that theme: 

• “The topic is always stays [sic] consistent. The administrators help us to committed [sic] to 

their way of eating and not allow us to introduce topics or recipes that take the group in a 

different direction” (Respondent #102, female). 

• “I learn something every day and the support wills me to keep going. It's damn hard and very 

strict but like members say...I'd rather my sight and toes over bad food. I am very grateful for 

this Facebook group” (Respondent #45, female). 

• “Honestly, I think it just helps me *remember* to attend to my diabetes… When the posts 

from my diabetic keto support groups come up, it helps me normalize my own health care 

and also often reminds me that I should check my blood sugar, or check my Dexcom to see 

my A1c projection, or plan meals for the coming weeks” (Respondent #132, female). 

• “It is up to me to take care of business, and my FB support group for LCHF is my motivator, 

helpmate and reminders of what I need to do daily and to see the success of others make my 

heart happy” (Respondent #53, female). 
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A sense of belonging was the social support item identified as most important by 72.5% 

of all respondents via the survey tool. Narrative remarks reinforced the importance of that major 

theme (35 of 88 responses, 39.7%). 

• “FB groups help you to feel like you are not alone and that you always have someone 

who can help you. You don't get that with a doctor or the medical industry” (Respondent 

#234, female). 

• “Mainly this is because it makes me feel like part of a large group of people who are on 

the cutting edge as opposed to feeling like a weirdo for trying to eat differently. I find 

solace in knowing many others have encountered opposition from their doctors even with 

the positive results that show it obviously works” (Respondent #85, female). 

• “It's sad, but I feel ALONE in my profession as a Registered Dietitian and a T1D for 12+ 

years” (Respondent #27, female). 

• “I have discovered the convenience of on-line support three years ago. Because of access 

to online, I was able to connect with people who suffer the same hills I have to climb. 

There's strength and comfort knowing you're not alone.” (Respondent #221, female). 

• “FB groups help you to feel like you are not alone and that you always have someone 

who can help you. You don't get that with a doctor or the medical industry” (Respondent 

#234, female). 

Like-minded people are valued (30 of 88 responses, 34%), and could typically be found 

within this niche. “It makes me feel so not alone in such a high carb world! I have made like-

minded friends” (Respondent #107, female). Others concurred: 

• “Support when 'the rest of the world' attacks telling that keto is going to kill you” 

(Respondent #97, female). 
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• “I love knowing that other people are (a) struggling with the same issues I am and (b) 

have overcome some of the things I am dealing with” (Respondent #56, female). 

• “In these support groups I can relate to other members. Many have the same questions or 

situations” (Respondent #173, female). 

• “The groups gave me support by encouraging and finding like minds who believe. Now I 

try to encourage others. I feel that this lifestyle will help so many” (Respondent #14, 

female). 

Knowledge and information may be the driving force that pushed participants to seek out 

an online support group focused on VLCKD eating patterns (72 of 88 responses, 81.8%). As this 

participant explained, “It greatly reduces the time I spend trying to find the best answers to 

questions to help me manage my diabetes and I trust the information that is presented” 

(Respondent #87, female).  

• “Shared questions and knowledge offer a depth of insight that the administrators, in all 

their wisdom, could not cover. My comments on those sites are also encouraged and 

supported, or thoughtfully debated” (Respondent #101, female). 

• “The knowledge is like gold. I greatly appreciate getting the information in small bits so I 

can absorb it all and to have opportunities to discuss so I can comprehend what I have 

read and better apply the knowledge to my life. I much prefer to get real honest advice 

then some just guessing that they might know. I like the facts” (Respondent #61, female). 

• “Just learned about LCHF in the last year. I have been T1D for 35 years, on a pump for 

22. My control & weight has never been better. I feel good, so it encourages me to 

continue eating better & have added exercise & weight lifting to my regular routine. No 

more "rollercoaster" blood sugars. I have learned more about this disease in the last year 

than I have learned in 34 years prior” (Respondent #74, female). 
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Wisdom and insights go beyond mere information (62 of 88 responses, 70%), as this RN 

respondent described: “The FB groups have helped me learn the details of diabetes that only the 

experiences of other diabetics could teach. As a person who worked in the healthcare industry as 

an RN and hospital administrator, I realized that my understanding of diabetes was very poor. I 

recognized that doctors have very few answers and that the ADA is not helpful to diabetics. I 

want to participate in changing that” (Respondent #221, male). Others shared similar 

perspectives: 

• “Often times the questions others ask provide me with answers and resources that are helpful. 

Meal examples are very helpful. I also really like the specific detail on test results, how to 

read them, what to be concerned with. I think that the people who run the main Facebook 

group that I rely on stay current and up to date on research and effectiveness/risks of 

medicines” (Respondent #209, female). 

• “In relation to this, I have found that while diabetes keto groups are understanding and 

supportive of hardship, they also tend to be a little less negative and a bit more optimistic 

about what you can/can't achieve with diabetes in relation to other diabetes groups that are 

not diet-oriented” (Respondent #132, female). 

Not surprisingly, recipes are also frequently mentioned (29 of 88 responses, 32.9%). 

According to this respondent, tasty recipes are sometimes served with a side helping of other 

group benefits: “Recipes, results of scientific research, insights from individual experiences, 

referrals to providers and other online resources that help in managing Type 2 Diabetes” 

(Respondent #127, female). 

• “The support groups are vital for menu ideas. While I don't like that the one we are on does 

not let us post dessert recipes, because in real life, sometimes I want dessert, I do love the 

ideas I get for serving and using instapots [sic] etc. It helps me to create things I would not 
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have known about or to see where we can be going wrong in our eating. The ideas are 

wonderful” (Respondent #136, female). 

• “First, they publish recipes and suggestions throughout the week that are helpful…” 

(Respondent #174, male). 

•  “Sharing of recipes and or pictures of plated meals, helps many new members who may need 

to SEE what it is to eat low carb” (Respondent #36, female). 

• “These groups provide recipes, snack and drink options. They talk about things they have 

tried that work and didn't work” (Respondent #91, female). 

However, some group members (2 of 88 responses, 2.3%) discovered that the groups 

were not as well-suited for their situation as they had first anticipated. 

• “Most groups aren't very helpful, because they preach that everybody can eliminate diabetes 

and all obesity if they follow the group's program thoroughly enough, which is simply not 

true” (Respondent #80, female). 

• “They really don't. They seem to be very militant and unwilling to listen to anything that goes 

against their narrative. They promote it as a one-size-fits-all approach, which is dangerous for 

diabetics” (Respondent #121, male). 

Aim 3 

Aim 3 identified ways adults with diabetes participating in primary FBSGs perceived 

their adherence to a VLCKD. Table 3, discussed previously in Chapter Three, guided the 

functional questions for SPSS data analysis used in this section. 

Aim 3, question 1. Comparing the three subscales of the DDRQoL-R9 (satisfaction with 

diet, burden of diet, merits of diet), which dietary component was rated highest by respondents? 

Noting that all components of the DDRQoL-R9 are complementary and vital to the intended use 

of the scale (Sato et al., 2017), some variations among the calculated subscale means was found. 
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Subscale 3 (i.e., perceived merits of the diet) had the highest mean (M = 4.70, 

D = 0.576, n = 236). Exploration of responses to the individual items of Subscale 3 are detailed in 

Table 18. The subscale contains three questions:  

(a) Do you feel that your diet therapy has improved your physical condition? 

(b) Do you feel that your diet therapy has improved your glycemic control?  

(c) Do you feel that your diet therapy is helping to prevent the progression of your 

diabetes? 

Most notably, over 75% of respondents selected the Likert option number 5 (always) for 

all three questions included in this subscale. The second most frequent selection, number 4 

(usually), accounted for more than 16% of responses to all three questions. Thus, more than 91% 

of the respondents chose usually or always to answer the three subscale questions. This is not 

consistent with a normal distribution of responses. 

Aim 3, question 2. Are there differences in dietary perceptions (DDRQoL-R9 mean) 

among respondents based on (a) primary FBSG membership or (b) primary FBSG access 

(frequency, duration)? 

Primary FBSG. Means for the three subscales of the DDRQoL-R9 were not significantly 

different between respondents based on identified primary FBSG, as shown in Table 12. The 

highest mean for Subscale 1 (i.e., satisfaction with diet), and also for Subscale 3 (i.e., perceived 

merits of diet), was found for Keto for Type 1 Diabetics (M = 4.30, SD = 0.445; M = 4.683, 

SD = 0.489, respectively). Respondents reporting primary group as Other FBSG had the highest 

mean for Subscale 2 (i.e., burden of diet; M = 3.786, SD = 0.912). Subscale 2 was reverse scored; 

thus, higher scores indicated lower levels of perceived dietary burdens, while lower scores 

indicate higher levels of perceived dietary burdens. Respondents reporting primary group as 

Other FBSG had the highest mean for the DDRQoL-R9 total (M = 4.191, SD = 0.536). 
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One-way between subjects ANOVAs conducted to compare the DDRQoL-R9 total mean 

and subscale means (Subscale 1 [i.e., satisfaction with diet], Subscale 2 [i.e., burden of diet], and 

Subscale 3 [i.e., perceived merits of diet]) with reported primary FBSG indicated the between 

group differences were not significant at the 0.05 level. For Subscale 1, F(2, 216) = 0.143, 

p = 0.867; for Subscale 2, F(2, 216) = 1.616, p = 0.201; for Subscale 3, F(2, 216) = 0.368, 

p = 0.692. Post hoc comparisons were not indicated. ANOVA for the total DDRQoL-R9 results 

indicated the between group differences were not significant at the 0.05 level, F(2, 216) = 0.760, 

and p = 0.852. Post hoc comparisons were not indicated. 

FBSG access. Calculated means for the Total DDRQoL-R9 and the three DDRQoL-R9 

subscales are listed by primary FBSG access in Table 20. FBSG access is quantitatively measured 

in two ways: frequency of access, and duration of time spent per visit to FBSG site.  

Frequency. Respondents that indicated FBSG access once each week had the highest 

mean for DDRQoL-R9 total (M = 4.48, SD = 0.399), while respondents that indicated FBSG 

access two times each day had the lowest mean (M = 3.96, SD = 0.475). A one-way between 

subjects ANOVA conducted to compare the DDRQoL-R9 total mean with FBSG frequency 

indicated the between group differences were significant at the 0.05 level, F(6, 212) = 2.809, 

p = 0.012. with a moderate effect size (np
2 = 0.074; Lakens, 2013, Watson, 2019). Post hoc 

comparisons using Tukey HSD showed the DDRQoL-R9 total mean for those reporting access 

three or more times each day was significantly higher than for those reporting access almost 

every day (p = 0.031).  

Respondents that indicated FBSG access three or more times each day had the highest 

mean for DDRQoL-R9 Subscale 1 (i.e., satisfaction with diet; 4.51, SD =0.508), while 

respondents that indicated FBSG access two times each day had the lowest mean (M = 4.07, 

SD = 0.702). A one-way between subjects ANOVA conducted to compare the Subscale 1 mean 
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with FBSG frequency indicated the between group differences were significant at the 0.05 level, 

F(6, 212) = 3.242, p = 0.005 with a moderate effect size (np
2 = 0.084; Lakens, 2013, Watson, 

2019). Post hoc comparisons using Tukey HSD showed the Subscale 1 mean for those reporting 

access three or more times each day was significantly higher than for those reporting access 

almost every day (p = 0.009) or for those reporting access two times each day (p = 0.012).  

Respondents that indicated FBSG access once each week had the highest mean for 

DDRQoL-R9 Subscale 2 (i.e., burden of diet; M = 4.14, SD = 0.634), while respondents that 

indicated FBSG access two times each day had the lowest mean (M = 3.12, SD = 0.945). A one-

way between subjects ANOVA conducted to compare the Subscale 2 mean with FBSG frequency 

indicated the between group differences were not significant at the 0.05 level, F(6, 212) = 1.957, 

p = 0.073. Post hoc comparisons confirmed there were no significant differences between groups.  

Respondents that indicated FBSG access once each week had the highest mean for 

DDRQoL-R9 Subscale 3 (i.e., perceived merit of diet; M = 4.86, SD = 0.378), while respondents 

that indicated FBSG access almost every day had the lowest mean (M = 4.62, SD = 0.691). A 

one-way between subjects ANOVA conducted to compare the Subscale 3 mean with FBSG 

frequency indicated the between group differences were not significant at the 0.05 level. F(6, 

212) = 1.090, p = 0.370. Post hoc comparisons confirmed there were no significant differences 

between groups.  



 

118 

Duration. Means for all three DDRQoL-R9 subscales and the DDRQoL-R9 total were 

lowest when respondents spent less than 15 minutes per visit to the primary FBSG (e.g., lowest 

mean = 3.21[SD = 0.854], for DDRQoL-R9 Subscale 2). Means were highest for DDRQoL-R9 

total, Subscale 1, and Subscale 2 when respondents spent more than 60 minutes per visit to the 

FBSG site (M = 4.48 [SD = 0.338]; M = 4.62 [SD = 0.356]; M = 3.90 [SD = 0.854], respectively). 

The mean was highest for Subscale 3 when respondents spent about 45 to 60 minutes per visit to 

the FBSG site (M = 4.92, SD = 0.167). 

A one-way between subjects ANOVA conducted to compare the DDRQoL-R9 total 

mean with FBSG duration indicated the between group differences were significant at the 0.05 

level, F(4, 214) = 3.758, p = 0.006 with a small effect size (np
2 = 0.050; Lakens, 2013, Watson, 

2019). Post hoc comparisons using Tukey HSD showed the DDRQoL-R9 total mean for those 

reporting visit durations of more than 60 minutes was significantly higher than for those reporting 

durations of less than 15 minutes or about 15 to 30 minutes (p = 0.009 and p = 0.033, 

respectively).  

A one-way between subjects ANOVA conducted to compare the Subscale 1 mean with 

FBSG duration indicated the between group differences were significant at the 0.05 level, F(4, 

214) = 3.417, p = 0.010 with a small effect size (np
2 = 0.058; Lakens, 2013; Watson, 2019). 

However, post hoc comparisons using Tukey HSD showed no significant differences in means at 

the 0.05 level based on duration. The differences between those reporting visit durations of less 

than 15 minutes and those reporting durations of about 15 to 30 minutes and about 30 to 45 

minutes approached significance (p = 0.067 and p = 0.066, respectively). 

A one-way between subjects ANOVA conducted to compare the Subscale 2 mean with 

FBSG duration indicated the between group differences were not significant at the 0.05 level, 

F(4, 214) = 1.850, p = 0.120. Post hoc comparisons using Tukey HSD confirmed there were no 
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significant differences between groups. A one-way between subjects ANOVA conducted to 

compare the Subscale 3 mean with FBSG duration indicated the between group differences 

approached significance at the 0.05 level, F(4, 214) = 2.229, p = 0.067. Post hoc comparisons 

using Tukey HSD confirmed there were no significant differences between groups. 

Aim 3, question 3. Are there differences in dietary perceptions (e.g., DDRQoL-R9 

mean) among respondents based on gender? 

 As shown in Table 14, the mean scores for DDRQoL-R9 total and each of the subscales 

were slightly different for males than females. Independent samples t-tests were conducted to 

determine the influence of gender on each of the subscales and the DDRQoL-R9 total. While 

females had a slighter higher mean for Subscale 1, satisfaction with diet, than males (M = 4.266 

[SD = 0.590]; M = 4.238 [SD = 0.72], respectively), the difference was not significant, 

t(210) = - 0.230, p = 0.819. For Subscale 2, burden of diet, males had a significantly higher mean 

than females (M = 3.750 [SD = 0.830]; M = 3.306 [SD = 0.928], respectively; t(210) = 2.388, 

p = 0.018). For Subscale 3, perceived merits of diet, females had a slighter higher mean than 

males (M = 4.266 [SD = 0.590]; M = 4.238 [SD = 0.72], respectively], but the difference was not 

significant, t(210) = - 1.123, p = 0.263. For the DDRQoL-R9 total, there was no significant 

difference in means between genders (males M = 4.198 [SD = 0.698]; females M = 4.103 

[SD = 0.531]; t(210) = 0.844, p = 0.399).  

Aim 3, question 4. Are there differences in dietary perceptions (e.g., DDRQoL-R9 

mean) among respondents based on diabetes diagnosis? Calculated means for the three DDRQoL-

R9 subscales and DDRQoL-R9 total are listed by diabetes diagnosis category in Table 15. 

Respondents who reported type 1/LADA diabetes diagnosis had the highest mean for total 

DDRQoL-R9 (M = 4.179, SD = 0.076) and Subscale 1, satisfaction with diet (M = 4.179; 

SD = 0.0.76). One-way between subjects ANOVAs conducted to compare means of DDRQoL-R9 
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total and Subscale 1 by reported diabetes diagnosis indicated the between group differences were 

not significant at the 0.05 level, F(2, 212) = 0.415, p = 0.661; F(2, 212) = 1.659, p = 0.193, 

respectively. Respondents who reported Other diabetes diagnosis had the highest mean for 

Subscale 2, burden of diet (M = 3.375; SD = 0.280). One-way ANOVA conducted to compare 

means of Subscale 2 by reported diabetes diagnosis indicated the between group differences were 

not significant at the 0.05 level, F(2, 212) = 0.331, p = 0.733. Type 1/LADA and type 2 diabetes 

categories had the same mean for Subscale 3, merits of diet (M = 4.725, SD = 0.091; M = 4.725, 

SD = 0.045). One-way ANOVA conducted to compare means of Subscale 3 by reported diabetes 

diagnosis indicated the between group differences were not significant at the 0.05 level, F(2, 

212) = 0.075, p = 0.928. 

Aim 3, question 5. Is there a relationship between dietary perceptions (e.g., DDRQoL-

R9 mean) and age of respondents? Pearson correlations were used to determine how means of the 

three subscales of the DDRQoL-R9 and DDRQoL-R9 total were related to the age in years of 

respondents, as shown in Table 16. Respondent age had a significant, though small, positive 

correlation with the perceived burdens of the diet, Subscale 2 (r = .164, p = 0.018). Subscale 2 

was reverse scored; higher means indicated lower levels of perceived dietary burden. Pearson 

correlations indicated no significant relationships between age in years with Subscale 1, 

satisfaction with diet, or Subscale 3, perceived merits of diet (r = .037, p = 0.589; r = .017, 

p = 0.802, respectively). No significant correlation was identified between respondent age and 

mean of DDRQoL-R9 total (r = .111, p = 0.109, n = 210). 

Aim 3, question 6. Are there any relationships between dietary perceptions 

(e.g., DDRQoL-R9 mean) and individual respondents’ experiences (e.g., length of time in years) 

with (a) diabetes; (b) FBSGs; or (c) VLCKD diet? Pearson correlations were used to determine 

how means of the three subscales of DDRQoL-R9 and DDRQoL-R9 total were related to the 



 

121 

length in years of relevant experiences of respondents, including years with diabetes, years 

involved with FBSGs, and years following a VLCKD plan. These figures are shown in Table 16. 

No significant relationships were noted between years with diabetes and the means of the three 

DDRQoL-R9 Subscales (Subscale 1, r = -.032, p = 0.643; Subscale 2, r = .129, p = 0.061; 

Subscale 3, r = .009, p = 0.899). No correlation was found between DDRQoL-R9 total and years 

with diabetes (r = .107, p = 0.122, n = 211). 

Pearson correlations conducted between years involved with FBSGs and DDRQoL-R9 

subscale means indicated that a positive correlation between FBSG years and DDRQoL-R9 total 

was also significant at the 0.05 level (r = .155, p = 0.002, n = 218). The positive correlation 

between FBSG years and Subscale 2, perceived burden of diet, was also significant at the 0.05 

level (r = .218, p = 0.001). There was no significant relationship indicated between FBSG years 

and DDRQoL-R9 Subscale 1, satisfaction with diet (r = .083, p = 0.220). Although means for 

Subscale 3 means were not normally distributed, no relationship was found with FBSG years 

(r = .009, p = 0.899).  

Similarly, the correlation between DDRQoL-R9 total means and years following a 

VLCKD plan was also significant at the 0.05 level (r = .163, p = 0.018, n = 210). The positive 

correlation between years following a VLCKD plan and Subscale 2, perceived burden of diet, 

was also significant at the 0.005 level (r = .217, p = 0.002). No significant relationship was 

indicated between VLCKD years and Subscale 1, satisfaction with diet (r = .107, p = 0.123) or 

Subscale 3, perceived merits of diet (r = .013, p = 0.851).  

Aim 3, question 7. Are there relationship(s) between dietary perceptions (e.g., DDRQoL-

R9 mean) and self-reported daily carbohydrate limit? Survey respondents (n = 212) reported 

carbohydrate intakes ranging from 0 to 100 grams per day. Of those, 106 respondents (50%) 

reported a self-imposed limit of 20 grams per day; 42 (19.8%) reported limiting carbohydrates to 
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30 grams per day; another 25 (11.8%) reported allowing 50 grams per day. Pearson correlations 

were used to determine how means of the DDRQoL-R9 subscales and total were related to 

reported carbohydrate intakes. Small negative correlations were calculated for the DDRQoL-R9 

subscale means, as shown in Table 19. The small negative correlation between Subscale 1, 

satisfaction with diet, and carbohydrate intake (r = -.132, p = 0.055), approached significance at 

the 0.05 level. Significant negative correlations were found between reported carbohydrate intake 

and means of both Subscale 2, burden of diet, and Subscale 3, perceived merits of diet (r = -.175, 

p = 0.011; r = -.139, p = 0.043, respectively). For DDRQoL-R9 total, there was a significant 

small negative correlation with carbohydrate intake (r = -.193, p = 0.005, n = 212). Thus, means 

increased for all DDRQoL-R9 subscales as dietary carbohydrate intake decreased. 

Aim 3, question 8. Is there a relationship between dietary perceptions 

(e.g., DDRQoL-R9 mean) and health outcomes of respondents, including (a) recent BMI; or (b) 

recent HgbA1C? Pearson correlations were used to determine how means of the DDRQoL-R9 

subscales and total were related to reported health outcomes for HgbA1c and BMI, as shown in 

Table 19. Small (weak) negative correlations were reported for recent HgbA1C for three 

calculated DDRQoL-R9 means. The correlation between recent HgbA1C and mean of the 

DDRQoL-R9 total was significant at the 0.05 level (r = -.220, p = 0.002, n = 205). Correlations 

were also significant for Subscale 2, burden of diet, and Subscale 3, perceived merits of diet 

(r = -.226, p = 0.001; r = -.227, p = 0.009, respectively). The weak negative correlation between 

recent HgbA1c and Subscale 3, perceived merits of diet, was not significant at the 0.05 level 

(r = -.045, p = 0.518). 

Pearson correlations were calculated to determine how means of DDRQoL-R9 subscales 

and total were related to calculated change in HgbA1C. A weak, positive correlation with 

DDRQoL-R9 total that was not significant at the 0.05 level (r = .106, p = 0.211. n = 141) was 
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identified. Weak positive correlations were not significant for Subscale 1, satisfaction with diet, 

or Subscale 2, burden of diet (r = .088, p = 0.211; r = .031, p = 0.714, respectively). A weak 

positive significant correlation was also found between HgbA1c change and Subscale 3, 

perceived merits of diet that was significant at the 0.05 level (r = .184, p = 0.029). 

Significant negative correlations were found between recent BMI and all calculated 

DDRQoL-R9 means. For both the DDRQoL-R9 total and Subscale 2, burden of diet, moderate 

correlations were found with reported recent BMI (r = -.317, p < 0.001, n = 211; r = -.363, 

p < 0.001, respectively). Weak negative correlations were found for Subscale 1, satisfaction with 

diet, and Subscale 3, perceived merits of diet (r = -.147, p = 0.033; r = -.179, p = 0.009, 

respectively). Pearson correlations showed positive correlations that were significant at the 0.01 

level between change in BMI and all calculated DDRQoL-R9 means. A moderate correlation was 

found between DDRQoL-R9 total and change in BMI (r = .336, p < 0.001; n = 211). Subscale 1, 

Subscale 2, and Subscale 3 each showed a weak correlation with change in BMI (r = .217, 

p = 0.001; r = .278, p < 0.001; r = .300, p < 0.001, respectively). 

In summary, there were small to moderate significant correlations between the DDRQoL-

R9 total and three of the four outcome measures: recent HgbA1c, recent BMI, and change in 

BMI. No significant correlation was found between DDRQoL-R9 total and change in HgbA1c. 

However, significant correlations between Subscale 1 and two of the four outcome measures (i.e., 

mean BMI, change in BMI) were found. No significant correlation was identified between 

Subscale 1 and recent HgbA1c, nor between Subscale 1 and change in HgbA1c. For Subscale 2, 

significant correlations were found with three of the four outcome measures (i.e., recent HgbA1c, 

recent BMI, change in BMI), but not between Subscale 2 and change in HgbA1c. Weak yet 

significant correlations were found between Subscale 3 and each of the 4 outcome measures (i.e., 

recent HgbA1c, change in HgbA1c, recent BMI, change in BMI). 
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Aim 3, narratives. Survey participants were invited to freely share narrative responses to 

the survey item, “Discuss the reasons you choose to use a very low carbohydrate diet in managing 

your diabetes.” Responses were reviewed and categorized into recurring themes and a priori 

topics. Major themes included: Research supported, effectiveness, results and health benefits, 

positive health markers, improved glycemic control, prevent complications, generally feel better, 

and reduce or avoid medications. The most frequently encountered statement seen in responses 

was simply, “it works.” Several respondents also shared harrowing health related stories that led 

to adopting an approach to dietary control that some health care advisors considered more radical. 

Respondents appreciated that the dietary approach is research-backed (15 of 87 

responses, 17.2%). One respondent noted, “I also have a masters in physiology...and read the 

peer-reviewed research on the benefits of ketogenic diets, not just for diabetes, but for cardiac 

health, cognitive health...” (Respondent #104, female). Others also mentioned the evidence-based 

foundation of the diet. 

• “I started researching on the internet and then found a serious diabetes group on Facebook. I 

read and watched their research tools, started checking my blood sugar frequently, and began 

to understand more about how my body functions” (Respondent #181, female). 

•  “My son found you tube videos of research and evidence, he then had me watch them as well 

as listen to podcasts, the evidence was too strong to ignore and made perfect sense to me once 

I understood how the carb intake worked as a disadvantage” (Respondent #115, female). 

• “I do a lot of research, and it makes sense to me. It fits the way I ate as a Hypo-glycemic; I 

just never explained it, or had it explained in that way” (Respondent #55, female). 

• “Because it is the only way. Period. The biochemistry of insulin resistance is clear and 

indisputable. It is simply insane to eat carbohydrates and take drugs and shoot up with insulin 
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and is ludicrous to accept the dreadful consequences of uncontrolled blood sugar and insulin 

levels” (Respondent #23, female). 

Effectiveness was a frequent theme for choosing and following a VLCKD dietary 

approach for diabetes self-management (27 of 87 responses, 31%). Stated very succinctly, “It 

simply makes sense” (Respondent #221, male). Multiple other respondents concurred. 

• “It works. My diabetes is within normal range without medication” (Respondent #163, 

female). 

• “I choose it because it works. I tried following the standard advice of the doctors and all that 

did was steadily raise all my numbers. I watched as the medication increased, not only in 

number of prescriptions but in dosage amounts…I feel better on low carb…I feel the best on 

this diet and feel yucky when I stray” (Respondent #209, female). 

• “Because it works is the main reason. I have tried low fat/low calorie which is so difficult to 

adhere to it's ridiculous. I like to cook and I like good food, and with keto I still have that” 

(Respondent #197, female). 

• “Very simply, it is the only thing that works. I have tried dozens of other diets, including 

ADA nutritional counseling. I could never keep the weight off due to hunger and food 

cravings” (Respondent #131, female). 

Respondents cited the results/health benefits of the VLCKD as well (36 of 87 responses, 

41.4%) such as: “After reading and learning and following the low carbohydrate diet I saw 

GREAT success and improvement. It's hard to ignore such results” (Respondent #186, male). 

Other members shared similar experiences: 

• “Minimize heart disease risk and moving to full diabetes status. Nice side effects have been 

moving to below ideal weight and no more colds/aches/pains etc. (which weren't that much to 

begin with except for the seasonal colds)” (Respondent #125, male). 
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For some, seeing other positive health markers (12 of 87 responses, 13.8%) is an 

additional reason for maintaining a VLCKD approach to dietary self-management. One group 

member stated, “Low carb actually keeps all my numbers in check, not just blood sugars” 

(Respondent #136, female). Similar remarks included: 

• “Simple. VLCHF way of eating is giving me the lab results I need to live my best 

life….Reversed Fatty Liver!!! (This was exciting for me)” (Respondent #211, female).  

• “I chose Ketogenic lifestyle to reverse high triglycerides, high cholesterol, high blood 

pressure, as well as the benefits of weight loss” (Respondent #64, female). 

Improved glycemic control was a major theme for 43.7% of respondents (38 of 87 

responses), separate from the themes of results/health benefits and positive health markers 

previously described. 

• “A VLCKD lets me manage my diabetes with less stress due to smaller blood glucose 

fluctuations. I'm tired of constantly chasing highs and lows and keto cuts out a lot of that 

…my life is much easier without the constant BG rollercoaster” (Respondent #26, female). 

• “Having several autoimmune diseases on top of T1D means having a stable blood sugar helps 

control my other diseases. Fewer lupus flavors and being low carb means less insulin and the 

rule of small numbers. (Rule is small numbers is fewer BG spikes means less insulin on board 

which also equals less spikes and valleys with BG)" (Respondent #142, female). 

• “To maintain good sensitivity levels to my insulin. To avoid violent spikes and drops in my 

blood sugar, which greatly affect my energy levels (i.e., to maintain consistent blood sugar 

levels with a low standard deviation)" (Respondent #132, female). 

• “Keto diet prevents roller coaster blood sugars. Even counting carbs blood sugars can be 

difficult to control. I have had the best A1C of my life (30 years) on this diet” (Respondent 

#119, female). 
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• “I could see the benefits and understand that carbs definitely increase my blood sugar. Seeing 

how limiting carbs changes my numbers right away has made it easier” (Respondent #56, 

female). 

Group members also emphasized preventing complications associated with diabetes and 

hyperglycemia (26 of 87 responses, 29.9%). Some stories were particularly poignant: “I don't 

want to be blind. The complications would be horrendous for me and my family. I don't want to 

put that burden on them (in fact, a lovely lady from the diabetes FB page recently committed 

suicide due to complications of diabetes and being in pain/going blind. She did not want to put 

the medical, physical, financial and emotional burden onto her children.)” (Respondent #234, 

female). Kindred comments were expressed by other respondents: 

• “'I’ve seen the consequences of unchecked diabetes. I didn't want that to be me. I've also seen 

the gradual decline of progressive insulin use, and didn't want that to be me. So I researched 

what needed to be done in order to get better. And did it” (Respondent #135, female). 

• “I was the primary caretaker when my mother was on dialysis, insulin and so many 

medications. I did not want that for myself. When I found out I had diabetes, it changed 

everything. Low carb works better than medicine” (Respondent #189, female). 

• “I put my foot down and told myself that I would not take any more meds! I also was terrified 

of the complications of the disease that I could develop. I had no idea that I would experience 

such a profound change in health, but very happy about it” (Respondent #34, female). 

•  “I know the complications of diabetes and do not want to ever have to worry about them” 

(Respondent #143, female).  

General improvements in well-being, or feeling better, was another theme from those 

choosing the VLCKD self-management approach (30 of 87 responses, 34.5%). One respondent 

explained, “I feel better! I can see, hear, breathe, walk better and looking forward to being able to 
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move around more with my muscle issues continuing to fade away” (Respondent #53, female). 

Other comments reinforced that theme: 

• “Feeling healthy, energetic, and 30 years younger than my stated age is motivation enough” 

(Respondent #23, female). 

• “I feel better on low carb…I feel the best on this diet and feel yucky when I stray” 

(Respondent #209, female). 

Respondents also listed the desire to reduce or avoid medications often prescribed for 

diabetes as a reason for choosing a VLCK dietary approach (31 of 87 respondents, 35.6%). 

Respondent #32 (female) noted: “I didn't want to take diabetes meds or statins any more because 

of the detrimental effects they can have.” Other respondents shared similar comments: 

• “…1/2 amount of daily insulin I was using before…” (Respondent #27, female). 

• “I do not want to be on medications! My husband is about to be put on his 5th diabetes med 

and he's on a total of 10 prescriptions - I did not want to go down the road he is on!” 

(Respondent #42, female). 

• “Low carb = low insulin = small mistakes. Dr Bernstein” (Respondent #74, female). 

• “Eating LCHF, I was able to stop taking gliburide, lost 50lbs” (Respondent #104, female). 

• “…and not wanting to rely on medication and pharmaceuticals as a band aid” (Respondent 

#197, male). 

Aim 4  

Aim 4 identified ways that persons with diabetes perceived support, or lack of support, 

for dietary routines and diabetes self-management received from family members and personal 

social networks. Table 3, discussed previously in Chapter Three, guided the functional questions 

for SPSS data analysis used in this section. 
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Aim 4, question 1. Comparing means of the four pertinent subscales of the Revised 

Dietary Routines Scale, are there relationships between the subscales (e.g., are reported levels of 

family support related to pre-planning, eating situations, or meal patterns)? Pearson correlations 

were used to examine how means of the four subscales of Dietary Routines, and the dietary 

routine total, related to each other, as listed in Table 21. Positive correlations between Dietary 

Routines total and each of the Dietary Routines subscales were significant at the 0.001 level: 

Subscale 1 (family support), r = .848, p < 0.001; Subscale 2 (planning), r = .241, p < 0.001, 

Subscale 3 (eating situations), r = .287, p < 0.001; Subscale 4 (meal structure), r = .557, 

p < 0.001. Significant positive correlations, both weak and strong, were found for all subscales 

with two exceptions. No significant correlations were found between Subscale 1 (family support) 

and Subscale 3 (eating situations; r = -.038, p = 0.568), nor between Subscale 2 (planning) and 

Subscale 4 (meal structure; r = .023, p = 0.725). 

Aim 4, question 2. Are there differences in means of Revised Dietary Routines Scale 

among respondents based on (a) primary FBSG membership or (b) primary FBSG access 

(frequency, duration)? 

Primary FBSG membership. As listed in Table 12, the highest mean for Dietary 

Routines Subscale 1 (i.e., family support), was seen for respondents who reported Keto for Type 

1 Diabetics as primary FBSG (M = 3.621, SD = 0.319). The lowest mean for Subscale 1 was seen 

for respondents who reported Other FBSG as primary FBSG (M = 2.866, SD = 1.340). A one-

way between subjects ANOVA conducted to compare the Subscale 1 mean with primary FBSG 

membership indicated the between group differences were significant at the 0.05 level, F(2, 

219) = 6.332, p = 0.002, with a moderate effect size (np
2 = 0.055; Lakens, 2013; Watson, 2019). 

Post hoc comparisons using Tukey HSD showed the Subscale 1 (family support) mean for 

respondents who reported Keto for Type 1 Diabetics as primary FBSG was significantly higher 
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than for those who reported either Reversing Diabetes (p = 0.001) or Other FBSGs (p = 0.045) as 

primary. The means for Subscale 3 (eating situations) and Subscale 4 (meal structure) were 

highest for respondents who reported Keto for Type 1 Diabetics as primary FBSG (M = 2.489, 

SD = 0.649; M = 3.560, SD = 0.370, respectively). One-way between subjects ANOVAs 

conducted to compare the Subscale 3 mean (eating situations) and Subscale 4 (meal structure) 

mean with reported primary FBSG indicated that the between group differences were not 

significant at the 0.05 level, F(2, 219) = 1.513, p = 0.223;  and F(2, 219) = 1.216, p = 0.290, 

respectively. Respondents who reported Other FBSG as their primary FBSG had the highest 

mean for Subscale 2 (planning; M = 4.506, SD = 0.452). A one-way between subjects ANOVA 

conducted to compare the Subscale 2 mean with primary FBSG membership indicated the 

between group differences were not significant at the 0.05 level, F(2, 219) = 0.704, p = 0.496. A 

one-way between subjects ANOVA conducted to compare the total mean with primary FBSG 

membership indicated the between group differences were significant at the 0.05 level, 

F(2) = 5.659, p = 0.004. Post hoc comparisons using Tukey HSD showed the total mean for 

respondents who reported Keto for Type 1 Diabetics as primary FBSG was significantly higher 

than for those who reported either Reversing Diabetes (p = .003) or Other FBSGs (p = 0.040) as 

primary. 

Frequency. As listed in Table 22, respondents indicating FBSG access once each day 

and two times each day tied as highest mean for Dietary Routines total (M = 3.45, SD =0.307; 

M = 3.45, SD = 0.359), while respondents that indicated FBSG access three times each week had 

the lowest mean (M = 3.03, SD = 0.283, respectively). A one-way between subjects ANOVA 

conducted to compare the means with FBSG frequency indicated the between group differences 

were not significant at the 0.05 level, F(6, 212) = 1.783, p = 0.104.  
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Respondents indicating FBSG access once each week had the highest mean for Dietary 

Routines Subscale 1 (i.e., family support; M = 3.33, SD = 1.062), while respondents that indicated 

FBSG access three times each week had the lowest mean (M = 2.04, SD = 0.806). A one-way 

between subjects ANOVA conducted to compare the means with FBSG frequency indicated the 

between group differences were not significant at the 0.05 level, F(6, 212) = 1.472, p = 0.189.  

Respondents indicating FBSG access once each week also had the highest mean for 

Dietary Routines Subscale 2 (i.e., planning; M = 4.56, SD = 0.432), while respondents that 

indicated FBSG access three times each week had the lowest mean (M = 4.15, SD = 0.382). A 

one-way between subjects ANOVA conducted to compare the means with FBSG frequency 

indicated the between group differences were significant at the 0.05 level, F(6, 212) = 2.883, 

p = 0.010, with a moderate effect size (np
2 = 0.75; Lakens, 2013, Watson, 2019). Post hoc 

comparisons using Tukey HSD showed the Subscale 2 (i.e., planning) mean for those reporting 

access at three or more times each day was significantly higher than for those reporting access 

almost every day (p = 0.005).  

Respondents indicating FBSG access two times each week had the highest mean for 

Dietary Routines Subscale 3 (eating situations; M = 2.44, SD = 0.692), while respondents that 

indicated FBSG access once each week had the lowest mean (M = 1.94, SD = 0.618). A one-way 

between subjects ANOVA conducted to compare the means with FBSG frequency indicated the 

between group differences were not significant at the 0.05 level, F(6, 212) = 1.788, p = 0.103.  

Respondents indicating FBSG access two times each week had the highest mean for 

Dietary Routines Subscale 4 (meal structure; M = 3.67, SD = 0.301), while respondents that 

indicated FBSG access three times each week had the lowest mean (M = 3.09, SD = 0.302). A 

one-way between subjects ANOVA conducted to compare the means with FBSG frequency 
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indicated the between group differences were not significant at the 0.05 level, F(6, 212) = 1.159, 

p = 0.329.  

Duration. Means for Dietary Routines total, Subscale 1 (family support), and Subscale 2 

(planning) were highest when respondents spent about 45 to 60 minutes per visit to the primary 

FBSG (e.g., highest mean = 4.63, SD = 0.404, for Subscale 2). Highest means for remaining 

subscales were seen when respondents reported less than 15 minutes per visit (Subscale 3 [eating 

situations] M = 2.46, SD = 0.765; Subscale 4 [meal structure] M = 3.48, SD = 0.467). One-way 

ANOVAs were conducted to compare Dietary Routines total and Subscale means with FBSG 

durations. The between group differences were not significant at the 0.05 level for Subscale 1, 

F(4, 214) = 1.675, p = 0.157; Subscale 2, F(4,214) = 1.921, p = 0.108; or Subscale 3, F(4, 

214) = 2.282 p = 0.062. One-way between subjects ANOVAs conducted to compare means for 

Subscale 4 (i.e., meal structure) with FBSG duration indicated the between group differences 

were significant at the 0.05 level, F(4, 214) = 2.544, p = 0.041 with a small effect size 

(np
2 = 0.045; Lakens, 2013; Watson, 2019). However, post hoc comparisons using Tukey HSD 

showed no significant differences in means at the 0.05 level based on duration. One-way between 

subjects ANOVAs conducted to compare the Dietary Routines total mean with FBSG duration 

indicated the between group differences were significant at the 0.05 level, F(4, 214) = 2.502, 

p = 0.043 with a small effect size (np
2 = 0.045; Lakens, 2013; Watson, 2019). However, post hoc 

comparisons using Tukey HSD showed no significant differences in means at the 0.05 level based 

on duration. 

Aim 4, question 3. Are there differences in means of Revised Dietary Routines Scale 

among respondents based on gender? As shown in Table 8, means on Subscale 1 (family 

support), and Subscale 2 (planning) of the Dietary Routines subscales were slightly higher for 

males than females. However, means on Subscale 3 (eating situations), Subscale 4 (meal 
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structure), and dietary routine total were slightly higher for females than for males. For 

Subscale 1 (family support) the mean for females was 2.935 (SD = 1.036), and the mean for 

males was 3.103 (SD = 1.233). An independent samples t-test conducted to compare the means 

indicated the between gender difference was not significant, t(210) = 0.778, p = 0.437. For 

Subscale 2 (pre-planning), the mean for females was 4.361 (SD = 0.450), and the mean for males 

was 4.420 (SD = 0.385). An independent samples t-test conducted to compare the means 

indicated the between gender difference was not significant, t(210) = 0.663, p = 0.508. For 

Subscale 3 (eating situations), the mean for females was 2.397 (SD = 0.769), and the mean for 

males was 2.016 (SD = 0.686). An independent samples t-test conducted to compare the means 

indicated the between gender difference was significant at the 0.05 level, t(210) = -2.475, 

p = 0.014. For Subscale 4 (meal structure), the mean for females was 3.432 (SD = 0.468), and the 

mean for males was 3.250 (SD = 0.444). An independent samples t-test conducted to compare the 

means indicated the between gender difference was approaching significance at the 0.05 level, 

t(210) = -1.926, p = 0.055. For dietary routine total, the mean for females was 3.397 

(SD = 0.328), and the mean for males was 3.334 (SD = 0.376). An independent samples t-test 

conducted to compare the means indicated the between gender difference was not significant, 

t(210) = -0.933, p = 0.352. 

Aim 4, question 4. Are there differences in means of Revised Dietary Routines Scale 

among respondents based on diabetes diagnosis? Calculated means for the four Dietary Routines 

subscales are listed by diabetes diagnosis category in Table 15. Respondents who reported a 

type 1/LADA diabetes diagnosis had the highest mean for Subscale 1 (family support; M = 3.440, 

SD = 0.224), Subscale 2 (planning; M = 4.425, SD = 0.079), Subscale 4 (meal structure; 

M = 3.413, SD = 0.773), and dietary routine total (M = 3.434, SD = 0.359). The highest mean for 
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Subscale 3 (eating situations) was tied to respondents reporting a diabetes diagnosis of 

type 2/pre-diabetes/insulin resistance (M = 2.358, SD = 0.593).  

One-way between subjects ANOVAs were conducted to compare means of Subscale 1 

(family support), Subscale 2 (planning), Subscale 3 (eating situation), Subscale 4 (meal structure), 

and dietary routines total by the reported diabetes diagnosis. Results indicated the between group 

differences were not significant at the 0.05 level for any of the subscales: Subscale 1, F(2, 

212) = 2.794, p = 0.063; Subscale 2, F(2, 212) = 0.217, p = 0.805; Subscale 3, F(2, 212) = 0.204, 

p = 0.816; Subscale 4, F(2, 212) = 1.500, p = 0.225. However, results for the dietary routines total 

approached significance at the 0.05 level, F(2, 212) = 2.989, p = 0.053. 

Aim 4, question 5. Is there a relationship between means of Revised Dietary Routines 

Scale and age of respondents? Pearson correlations were used to determine how means of the four 

subscales of Dietary Routines and the dietary routine total were related to the age in years of 

respondents, as shown in Table 16. Correlations between respondent age means were found to be 

significant for three of the subscales, and also the dietary routine total. For dietary routine total, 

the Pearson correlation was -.145 (n = 210), p = 0.036, indicating a small negative correlation that 

is significant at the 0.05 level. For Subscale 1 (i.e., family support), the Pearson correlation was -

.053 (n = 210), p = 0.442, indicating no significant relationship. For Subscale 2 (i.e., planning), 

the Pearson correlation was .171 (n = 210), p = 0.013, indicating a small positive correlation that 

is significant at the 0.05 level. For Subscale 3, (i.e., eating situations) the Pearson correlation was 

-.243 (n = 210), p < 0.001, indicating a small negative correlation that is significant at the 0.05 

level. For Subscale 4 (i.e., meal structure), the Pearson correlation was .171 (n = 210), p = 0.013, 

indicating a small positive correlation that is significant at the 0.05 level. 

Aim 4, question 6. Are there any relationships between means of Revised Dietary 

Routines Scale and individual experience of respondents (e.g., length of time in years) with 
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(a) diabetes; (b) FBSGs; or (c) VLCKD diet? Pearson correlations were used to determine how 

means of the four subscales of Dietary Routines and the dietary routines scale total were related 

to the length in years of relevant experiences of respondents, including years with diabetes, years 

involved with FBSGs, and years following a VLCKD plan. These results are shown in Table 16.  

Years with diabetes. No significant relationships were noted between years with diabetes 

and the means of the Dietary Routines subscales (Subscale 1, r = .118, p = 0.087; Subscale 2, 

r = .053, p = 0.443, Subscale 3, r = -.114, p = 0.099; Subscale 4, r = -.063, p = 0.363) or the 

dietary routines total (r = .032, p = 0.647). 

FBSG years. Pearson correlations conducted between years involved with FBSGs and 

Dietary Routine subscale means indicated that a small negative correlation between FBSG years 

and both Subscale 3 (i.e., eating situations) and Subscale 4 (meal structure) were significant at the 

0.05 level (r = -.260, p < 0.001; r = -.183 p = 0.007, respectively). A small negative correlation 

was found between FBSG years and dietary routine total mean which was significant at the 0.05 

level (r = -.162, p = 0.017). No significant relationships were indicated between FBSG years and 

Subscale 1 (i.e., family support; r = -.035, p = 0.604) or Subscale 2 (i.e., planning; r = .109, 

p = 0.110).  

VLCK years. Pearson correlations conducted between years following a VLCK plan and 

Dietary Routines subscale means indicated that small negative correlations between VLCK years 

and both Subscale 3 (i.e., eating situations) and Subscale 4 (meal structure) were significant at the 

0.05 level (r = -.283, p < 0.001; r = -.195, p = 0.005, respectively). A small significant negative 

correlation was found between VLCK years and dietary routine total mean (r = -.182, p = 0.008). 

No significant relationships were indicated between VLCK years and Subscale 1 (i.e., family 

support; r = -.051, p = 0.446) or Subscale 2 (i.e., planning; r = .122, p = 0.077).  
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Aim 4, question 7. Is there a relationship between means of Revised Dietary Routines 

Scale and self-reported daily carbohydrate limit? Pearson correlations were used to determine 

how means of the Dietary Routines subscales and total were related to reported carbohydrate 

intakes, as listed in Table 19. Weak negative correlations were found between reported 

carbohydrate intake and the means of both Subscale 2 (i.e., planning) and dietary routines total, 

which were significant at the 0.05 level (r = -.240, p <0.001; r = -.158, p = 0.022, respectively). A 

weak positive correlation was found between reported carbohydrate intake and mean of Subscale 

3 (i.e., eating situations), which was also significant at the 0.05 level (r = .295, p < 0.001). Weak 

positive correlations between reported carbohydrate intake and means of Subscale 1 (i.e., family 

support) and Subscale 4 (i.e., meal structure) were not significant at the 0.05 level (r = .045, 

p = 0.512; r = .094, p = 0.173, respectively).  

Aim 4, question 8. Are there any relationships between means of Revised Dietary 

Routines Scale and health outcomes of respondents, including (a) HgbA1C and (b) BMI? Pearson 

correlations were used to determine how means of the Dietary Routines subscales and total were 

related to reported health outcomes for HgbA1c and BMI, as shown in Table 19.  

HgbAIC. There were weak negative correlations with reported recent HgbA1C for three 

calculated Dietary Routine means. The correlation between recent HgbA1C and mean of the 

dietary routine total was not significant at the 0.05 level (r = .000, p = 0.999, n = 205). The weak 

negative correlations between recent HgbA1c and Subscale 1 (i.e., family support) and Subscale 4 

(i.e., meal structure) were not significant at the 0.05 level (r = -.084, p = 0.229;  

r = -.0.013, p = 0.852, respectively). A weak negative yet significant correlation was seen 

between recent HgbA1c and Subscale 2 (i.e., planning; r = -.219, p = 0.002). The weak positive 

correlation found between recent HgbA1c and Subscale 3 (i.e., eating situations) was also 

significant at the 0.05 level (r = .291, p < 0.001). 
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Pearson correlations were calculated to determine how means of Dietary Routines 

subscales and total were related to calculated change in HgbA1C. There was a weak negative 

correlation with dietary routines total that was not significant at the 0.05 level (r = -.033, 

p = 0.695, n = 141). Weak positive correlations were not significant at the 0.05 level for Subscale 

1 (i.e., family support), or Subscale 2 (i.e., planning), though Subscale 2 approached significance 

(r = .056, p = 0.511; r = .163, p = 0.054, respectively). Weak negative correlations were found 

between HgbA1c change and both Subscale 3 (i.e., eating situations) and Subscale 4 (i.e., meal 

structure) that were significant at the 0.05 level (r = -.194, p = 0.021; r = -.192, p = 0.023, 

respectively). 

BMI. Pearson correlations were used to determine how means of the Dietary Routines 

subscales and total were related to reported health outcomes for BMI. Positive weak correlations 

were found for dietary routines total, Subscale 1, and Subscale 4; none were significant at the 

0.05 level (r = .123, p = 0.074; r = .019, p = 0.787; r = .085, p = 0.216, respectively). A moderate 

negative correlation between the mean of Subscale 2 (i.e., planning) was significant at the 0.05 

level (r = -.325, p < 0.001). A moderate positive correlation between the mean of Subscale 3 (i.e., 

eating situations) was also significant at the 0.05 level (r = .427, p < 0.001). Pearson correlations 

showed correlations that were significant at the 0.05 level between change in BMI and three 

Dietary Routine subscale means. A significant weak positive correlation was found for Subscale 2 

(i.e., planning; r = .282, p < 0.001). Negative correlations found with both Subscale 3 (i.e., eating 

situations) and Subscale 4 (i.e., meal structure) were significant at the 0.05 level (r = -.315, p < 

0.001, respectively). There were no significant relationships found between change in BMI and 

Subscale 1 (i.e., family support) or dietary routines total (r = .012, p =.865; r = -.082, p = 0.235). 

In summary, there were no significant correlations between either dietary routines total or 

Subscale 1 (i.e., family support) and any of the four outcome measures (i.e., recent HgbA1c, 
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change in HgbA1c, recent BMI, change in BMI). Significant correlations were found between 

Subscale 2 (i.e., planning) and three of the four outcome measures (i.e., recent HgbA1c, recent 

BMI, change in BMI), and the correlation with change in HgbA1c approached significance. 

Significant correlations were found between Subscale 3 (i.e., eating situations) and all four 

outcome measures. Significant correlations were found between Subscale 4 (i.e., meal structure) 

and two of the four outcome measures (i.e., change in HgbA1c, change in BMI). 

A summary of statistical findings and outcomes for Aims 1 through 4 is provided in 

Table 23. 

Aim 4, narratives. Survey participants were invited to freely share narrative responses to 

the survey item, “Describe ways your family or household members support you in managing 

your diabetes.” Responses were reviewed and categorized into recurring themes and a priori 

topics. Major themes covered a wide range of family supports: follows VLCKD way of eating 

(WOE), respects my choices/encourages me, makes keto foods available, no help/no hinder 

(e.g, neutral), mixed messages, or no support/hinders. 

Some respondents reported a family member had joined them, and follows VLCKD way 

of eating (29 of 84 responses, 24.5%): “My wife follows the general guidelines that allows me to 

achieve blood sugar control, but is not as ‘strict’ as I am, Occasionally I am frustrated that she 

doesn't put as much focus on it as I do but I understand that she’s not a diabetic” (Respondent 

#191, male). Others shared their family’s VLCKD support: 

• “After several months and seeing the good results I had with my new way of eating my wife 

agreed to join me. She has done even better than I have and we are able to support and 

motivate each other” (Respondent #25, male). 
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• “While I live alone, I do spend time every week with my daughter and her family and they 

support my low carb eating 100%! All family meals are low carb and they are happy to see 

me healthier!” (Respondent #61, female). 

• “My husband, who is metabolically normal and a medical professional, joined me as a keto 

eater about a year ago, because he wanted to lose a few pounds. He is the family foodie, and 

does all of our cooking and shopping and food prep now that he is retired” (Respondent #16, 

female). 

• “My husband does most of the cooking in our house, and at first he was skeptical but 

supportive of my choices…About a month in to my journey, after I had lost about 25 lbs he 

decided to just try what I was eating….We are both Keto for life and at 64 and 57 feel better 

than we ever have” (Respondent #14, female). 

The most frequent theme found was that family respects my choices/encourages me (58 

of 84 respondents, 69%). This theme appeared in several forms, such as: “By eating the same 

foods when I’m around” (Respondent #138, female). Other respondents reported various 

examples: 

• “My family eats what-ever dinner I make, I take what they like into consideration along with 

what I can eat. My husband and kids don't mind eating this way just because it is healthier for 

overall health and they like the foods. They still eat what they want for lunches but dinner is 

what I cook” (Respondent #61, female). 

• “Family members are totally supportive of my way of eating. Husband has cut back on carbs 

but has no health or weight issues” (Respondent #158, female). 

Some families showed support primarily by making keto food available to the family 

member following a VLCKD (47 of 84 responses, 55.9%). As one woman noted, “Attempt to buy 
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& cook food that I can eat. Support me in choices I make” (Respondent #58, female). Others 

expressed similar support: 

• “My family supports me by accommodating my lchf diet. They eat what they want to eat but 

don't expect me to eat the high carb foods they eat. At social events they support me by 

making sure there are suitable foods available and/or support my bring[ing] my own low carb 

foods to share” (Respondent #141, female). 

• “We purchase ketogenic staples to cook with. We remember to feed one another good food 

choices if we eat out” (Respondent #189, female). 

• “My two grown children are careful in choosing restaurants where there are low carb options 

when we eat out” (Respondent #181, female). 

Other families were described as more neutral; they may not actively help, but they do 

not deliberately hinder (9 of 84 respondents, 10.7%). One respondent clarified: “My family is 

clueless. I have always managed this disease alone. I finally found the support & 

acknowledgement I had been missing through online T1 groups. You just don't get it unless you 

have it!” (Respondent #74, female). Others explained: 

• “My family doesn't really consider my condition to be honest and I don't make a thing of it. 

But they do see me eat zucchini noodles instead of pasta and they know I will always try to 

get them to eat low carb where I can” (Respondent #234, female). 

• “No one is negative about anything although they don't do keto or lchf themselves” 

(Respondent #120, male). 

• “They support me in not pushing the wrong foods at me. And they will adjust a recipe to my 

diet if I ask” (Respondent #10, female). 

• “My family is verbally committed to support but I am the only one eating this way of life” 

(Respondent #91, female). 
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Another support theme was mixed messages (12 of 84 respondents, 14.3%). This level of 

support seemed rather disquieting to respondents: “That would be hard to explain, too often I hear 

one time won't hurt. They do mention my health improvement and give credit as a result to my 

way of eating lchf” (Respondent #206, female). 

• “…six weeks ago…my brother moved in with me. He knows nothing about diabetes type 2 or 

keto. He cannot retain any information I give him. We eat separate meals. He tries to support 

me by buying foods that he thinks I can have but gets it wrong more than he gets it right. He 

basically let's [sic] me get on with it. But I suppose you could say he supports me as best he 

can” (Respondent #32, female). 

A few respondents described family support as no support/hindering (8 of 84 

respondents, 9.5%) sometimes even critical of the VLCKD approach to diabetes self-

management. Stated one: “Can't think of any” (Respondent #97, female). Others also expressed a 

lack of family support: 

• “They don’t” (Respondent #163, female). 

• “This is an area I really need to do some work in, figure out how I can get them to help 

instead of feeling constantly sabotaged” (Respondent #209, female). 

In summary, survey respondents reported a wide gamut of family member behaviors, attitudes, 

and comments regarding support for the individual choosing a VLCKD dietary approach for 

diabetes self-management. 

Aim 5 

Aim Five compared participants’ responses concerning online FBSG discussions with 

current scientific evidence about therapeutic diabetes self-management. These responses and 

comments were concentrated within narrative responses to the four open-ended questions. 
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Prevalent themes from narrative discussions were summarized with relevant study aims in 

previous sections.  

Research related remarks in narratives typically alluded to the wealth of resources found 

within the group platform. Most of the participating FBSGs have designated sections that allow 

members to easily access topical files of articles, essays, and videos—including current research 

studies and evidence-based articles. Designated group members (e.g., moderators, administrators, 

facilitators) responsible for updating these shared resources have sometimes shared “early-

availability” documents that have not yet been released to health professional audiences (e.g., pre-

publication manuscripts). Group members may thus be exposed to current “cutting edge” research 

findings and evidence-based information far earlier than other non-health professional audiences.  

A survey respondent reviewed the research component found in her primary FSG in these 

words: 

The group…controls this really well and they are very knowledgeable, to me according to 

things I've read in books etc. I'm pleased with this group. Also as there are ppl [people] in 

the medical community there are studies and papers written on research posted there as 

well as videos and articles so I very much enjoy all the info compiled there. So much in 

one place. I read many books and blogs and endless YouTube videos by experts in the 

past 2 years and the info gathered here in one place is fantastic if ppl [people] new to this 

way of eating just look it's there (Respondent #206, female). 

This investigator concurs with that summary. 
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CHAPTER V  

SUMMARY OF THE STUDY 

The primary purpose of this study was to describe how adults with type 2 diabetes 

perceive the social support received from FBSG members who focus on VLCKD for diabetes 

self-management 

Summary 

This cross-sectional descriptive quantitative survey (Johnson, 2001; Jones, 2010) utilized 

an electronic questionnaire to collect self-reported information from self-selected participants 

(American Association of Public Opinion Research, 2016) about their perceptions of social 

support provided by social media-based support groups for a VLCKD. Three existing validated 

instruments were incorporated into the survey questionnaire to collect data related to respondents’ 

perceptions of online social support, diet-related quality of life, and dietary routines. Four open-

ended questions focused on managing diabetes via VLCKD dietary strategies, and the perceived 

support for managing diabetes received from various sources (e.g., FBSGs, family and household 

members) invited respondents to freely elaborate on topics related to the five study aims. 

Statistical procedures utilized to analysis quantitative data included: independent samples 

t-tests (e.g., to compare difference in primary FBSG access frequency between genders); 

ANOVA (e.g., to compare mean levels of perceived social support by reported diabetes 

diagnosis); Pearson chi-square test of independence (e.g., to examine the relationship between 

FBSG membership and frequency of primary group access); and Pearson’s correlation (e.g., to 

examine the relationships between social subscale means and participant ages). Predominant 

qualitative findings (e.g., perceptions, strengths, or issues identified by group members) were 

described (Ward et al., 2013). Key outcomes for the statistical, interpretive, and descriptive 

processes were related to the stated study aims. Findings of the study are summarized in Table 23. 
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Discussion of Findings 

Demographics 

This study’s typical survey respondent for this study was a Caucasian woman in her mid-

fifties with a baccalaureate or higher-level college education. These respondents lived in the 

United States, who had dealt with type 2 diabetes for 8 years or more, and used a ketogenic diet 

approach for just over 2 years. Half of the study respondents had participated in FBSGs that focus 

on VLCKD between 2 and 3 years. However, this typical respondent description merits further 

discussion. 

Internationally, over 1.4 billion people reportedly participate in Facebook groups (Aslam, 

2018). More women than men responded to this survey, with 86.8% (i.e., 184 of 212) responses 

from women. These numbers were like membership percentages for two of the participating 

FBSGs. Diabetics Transitioning to Low Carb High Fat (LCHF) reported that women comprise 

88.9% of group membership (C. Simoneaux, personal communication, June 23, 2020), and Keto 

for Type 1 Diabetics noted that women comprise 82.3% of group membership (M. Alvin, 

personal communication, June 23, 2020). However, Reversing Diabetes, the largest participating 

FBSG, reported only 75% of their group members are women (S. Bahr, personal communication, 

June 23, 2020). Membership demographics for specific Facebook groups are available only to 

group administrators (S. Bahr, personal communication, Jun 23, 2020) thus generalizations about 

overall gender participation in FBSGs cannot be made.  

Online surveys conducted in three studies related to low carbohydrate diets and/or 

diabetes management reported percentages of women respondents between 57% and 82.3% 

(Feinman et al., 2006; Lennerz et al., 2018; Litchman et al., 2018). The literature describes 

several studies that reported numbers of women respondents: Lennerz et al. (2018) 

reported 57% women respondents (151 of 281 respondents); Litchman et al. (2018) reported 
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71.6% women respondents (131 of 183 responses); and Feinman et al. (2006) reported 82.3% 

women respondents (2579 of 3134 responses) from an online group with 83% female 

membership. A current online survey focusing on social support networks and well-being in 

persons with type 1 diabetes in the UK also reported a total of 72% women respondents (Cheyne, 

Smith, & Pollet, 2020). 

 Women comprise 51% of the United States population (Kaiser Family Foundation 

[KFF], 2017). Facebook users in the United States are more evenly split regarding gender, with 

54% women, and 46% men (Aslam, 2018). The gender variations noted among FBSG 

memberships and survey respondents are sharply dissimilar to the slightly higher prevalence of 

men (14 million, or 11.0%) than women (12.8 million, or 9.5%) currently diagnosed with 

diabetes in the United States (CDC, 2020). Studies in other countries report different gender 

representations. For example, a recent large survey conducted in Denmark, exploring social 

support of persons with diabetes, had 52% male respondents in the type 1 diabetes group (group 

total 2,419), and 65.5% men in the type 2 diabetes group (group total 1081; Hempler, Joensen, & 

Willaing, 2016). While this targeted survey was administered to the type 1 group only via mailed 

paper questionnaire, the type 2 group could also complete the survey online (Hempler et al., 

2016). In another recent study involving an online diabetes community in China, 59.8% of 

members were men and 40.2% were women (Liu, Sun, & Li, 2018). Men tend to seek out 

emotional and instrumental support from same gender support networks, yet in current studies of 

persons with type 1 diabetes, men were more likely to seek emotional, instrumental, and 

informational support from the opposite gender than were women (Cheyne et al., 2020), and 

reported less contacts with friends than women (Hempler et al., 2016). Generally, men perceive 

and utilize social support, including online social networking, differently from women (Lin & 

Wang, 2020; Lin, Zhang, & Li, 2016; Liu et al., 2018; Tifferet, 2020).  
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The typical survey respondent in this study was diagnosed with type 2 diabetes (i.e., 

includes insulin resistance and pre-diabetes); however, 23 respondents (10.8%) reported type 1 

diabetes/LADA. Type 1 diabetes accounts for about 5.6% of adults diagnosed with diabetes in the 

United States (Xu et al., 2018). The respondents with type 1 diabetes in this survey were 

primarily members of one participating FBSG, Keto for Type 1 Diabetics, with 94.7% of 

members (i.e., 18 of 19 respondents) diagnosed with type 1 diabetes. Conversely, 91.1% of 

members in Reversing Diabetes were diagnosed with type 2 diabetes, and 64.3% of those 

belonging to Other groups were also diagnosed with type 2 diabetes. This supports the premise 

that individuals select a primary FBSG that meets personal needs. The differing group 

composition (i.e., type of diabetes) also helps explain the variation in ages between groups. 

While the mean age of all survey respondents was 56.79 years, the members of Keto for 

Type 1 Diabetics were significantly younger, with a mean of 45.95 years. As anticipated, 

members of Keto for Type 1 Diabetics were diagnosed with diabetes at a significantly younger 

age than other survey respondents (M = 22.5 years, SD = 14.11; range 4–56 years; 

F(2,208 = 53.264; p < 0.001). Subsequently, members of Keto for Type 1 Diabetics had also been 

managing diabetes for significantly longer than members of Reversing Diabetes or Other 

groups—often since childhood/adolescence/early adulthood (M = 23.45 years, SD = 15.52; range 

1–48 years; F(2,208) = 25.294; p < 0.001). 

During the mid-1990s when many of these respondents were likely diagnosed with type 1 

diabetes, the conventional dietary advice given by the ADA for individuals with type 1 diabetes 

recommended that 60–70% of the diet consisted of carbohydrate and monounsaturated fats, while 

noting that intense insulin therapy “allows considerable flexibility in when and what individuals 

eat” (ADA, 1994, p. 519). British guidelines during that time period recommended that persons 

with diabetes consume diets high in fiber-rich carbohydrates (50–60% of energy) and low in fat 
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(< 30% energy; Close et al., 1992). It is feasible that many of those respondents diagnosed with 

type 1 diabetes accepted, and followed, these dietary recommendations for diabetes self-

management for many years. Drastic restriction of carbohydrate intake for persons with diabetes 

requiring insulin was, and remains, controversial for continuous long-term use, particularly for 

children or adolescents (Bolla, Caretto, Laurenzi, Scavini, & Piemonti, 2019; Hanson & Brown, 

2019; Leow, Guelfi, Davis, Jones, & Fournier, 2018; Pilla, 2018; Turton, Raab, & Rooney, 

2018). On average, respondents from Keto for Type 1 Diabetics transitioned to the VLCKD way 

of eating significantly later after diagnosis, 21.7 years, compared to the reported 6.4 years for 

respondents from Reversing Diabetes and 5.4 years for respondents from Other FBSGs 

(F(2,206) = 25.994, p < 0.001). 

No significant difference was noted in the mean length of time respondents had followed 

a VLCKD between the members of Reversing Diabetes and Keto for Type 1 Diabetics (M = 2.12 

years, SD = 2.14, range = 0–20 years; and M = 1.79, SD = 1.40, range = 0.25–5.0 years, 

respectively, p = 0.813). The 14 respondents in Other FBSGs reported a significantly longer 

length of time following VLCKD (M = 2.33 years; SD = 2.41; range = 0–20 years; 

F(2,207) = 16.325, p = < 0.001). The wide variation in age and experience with managing 

diagnosed diabetes could have influenced how respondents perceived and utilized social support 

for VLCKD self-management or adopted VLCKD for self-management. 

Aim 1 

The frequency of accessing the FBSG site and the length of time each participant spent 

visiting the primary FBSG varied among respondents, but no statistical difference was found in 

access frequency or length of time spent per visit based on primary FBSG affiliation. Access 

frequency and time spent online with the primary FBSG was also examined based on respondent 

age, length of time with diabetes, length of time participating in FBSGs, length of time following 
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a VLCKD way of eating, and clinical outcomes in HgbA1C and BMI. None of these analyses 

were significant at the 0.05 level, though differences for time per visit based on respondent age 

approached statistical significance (F(4,205) = 2.266, p = 0.063). The only significant difference 

for frequency of FBSG site access was between men and women (X2(6, n = 212) = 30.709, 

p < 0.001); no significant difference was found between genders in the length of time spent per 

visit. Most men, 57.2%, accessed the FBSG between 3–6 times weekly, compared to 35.8% of 

women. Daily visits or more often to the FBSG site were higher for women (47.6%) than for men 

(42.9%). Women’s higher frequency of interaction on a social support site is consistent with other 

studies of non-health related sites (Lin et al., 2016; Lin & Wang, 2019). Researchers investigating 

the expression of empathy in a British based Facebook diabetes support group noted that the “vast 

majority” of the 88 posting contributors were women (Pounds, Hunt, & Koteyko, 2018, p. 36). In 

a meta-analysis of gender differences in social support, it was noted that females were more 

active and spent more time on social network sites; thus, females were more likely to participate 

in social support behaviors and had a “larger online presence” (Tifferet, 2020, p. 204). Women 

expressed more positive and negative emotions than men within an online diabetes community in 

China, but cultural uniqueness may have influenced findings (Liu et al., 2018). McMahon (2013) 

noted that typical patient-users spent several hours weekly visiting diabetes-related social media 

sites, but did not distinguish use by gender. In one U.K. study, gender differences were not as 

distinct for in-person social support among adults with type 1 diabetes (Cheyne et al., 2020). This 

comparison was not explored in this study due to the small number of male respondents. 

Aim 2 

Perceptions of social support received from primary FBSGs were measured via three 

10-item subscales of the OSSS: esteem/emotional support, social companionship support, and 

informational support. The wide range of subscale means suggested variations in both perceptions 
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of support provided by the different groups, and group members’ differing support expectations. 

total respondents who completed the OSSS portion of the survey (n = 236) reported the highest 

mean for informational support (M = 3.888, SD = 0.704, range 1.40–5.0), followed by 

esteem/emotional support (M = 3.775, SD = 0.653, range = 2.0–5.0), and the lowest mean was for 

social companionship support (M = 3.310, SD = 0.685, range = 1.5–5.0). Significant positive 

correlations between the three subscales were strongest between esteem/emotional support and 

social companionship support (r = .645, p < 0.001), followed by esteem/emotional support and 

informational support (r = .596, p < 0.001), then social companionship support and informational 

support (r = .480, p < 0.001). While perceptions of esteem/emotional support were significantly 

higher for members of Reversing Diabetes (M = 3.815, F(2, 216) = 4.314, p = 0.015), no 

significant differences were found between primary FBSG affiliation for either social 

companionship support or informational support. Perceptions of support were not significantly 

different between men and women, though means for women were slightly higher in all three 

subscales. 

Means for perceived support were not significantly correlated with respondent age, length 

of time with diabetes, nor clinical outcomes for HgbA1C or BMI. Social companionship support 

showed a significant weak positive correlation with both length of time using FBSGs (r = .151, 

p = 0.026) and length of time following VLCKD way of eating (r = .168. p = 0.015). The most 

notable differences between perceptions of social support were associated with frequency of 

FBSG access and length of time spent per visit on the FBSG site. Significant differences for two 

subscales were found for length of visits, with the highest means for over 60 minutes on all three 

subscales (esteem/emotional support, F(4,214) = 5.666, p < 0.001; social companionship support, 

F(4, 214) = 6.342, p < 0.001; informational support, F(4,214) = 2.370, p = 0.054). Significant 

differences were also found for respondents linked with frequency of access (i.e., notably three or 
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more times daily), for esteem/emotional support (F(6, 212) =2.898, p = 0.010); and social 

companionship support (F(6,212) = 5.020, p < 0.001). The highest mean for informational 

support was reported for site visits twice daily, but this was not significant at the 0.05 level. Thus, 

participants who daily spent more time on the primary FBSG site also reported higher perceived 

levels of both esteem/emotional support and social companionship. Perceptions of informational 

support were not significantly affected by the frequency or length of time spent on the primary 

FBSG site. Social networking site research classifies the dimensions of social support as 

informational support, emotional support, and network management; this categorization does not 

separate esteem/emotional support and social companionship support on social networking sites 

(Lin et al., 2016). That perspective is supported by this study’s finding as perceptions are similar 

for the esteem/emotional support and social companionship support subscales.  

Despite similarities in subscale means, respondents indicated wide variations in which 

subscale items were important to me, regardless of primary FBSG affiliation. From the 10 items 

listed for the esteem/emotional support subscale, every item was selected as most important by 

some respondents. The three items most commonly chosen were: “people encourage me when 

I’m online” (selected by 57.6%, n = 126 respondents); “I am part of groups online” (selected by 

47.5%, n = 104 respondents); and “people support me online” (selected by 34.2%, n = 75 

respondents). From the 10 items listed for the social companionship support subscale, every item 

was selected by one or more respondents. The two items most commonly chosen were: “online, I 

belong to groups of people with similar interests” (selected by 72.1%, n = 158 respondents); and 

“I am part of groups online” (selected by 30.6%, n = 67 respondents). From the 10 items listed for 

the informational support subscale, every item was selected by multiple respondents. The two 

items most commonly chosen were: “online, people provide me with useful information” 

(selected by 53.4%, n = 117 respondents); and “people help me learn new things when I’m 
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online” (selected by 32.0%, n = 70 respondents). Interestingly, belonging to online groups of 

people with similar interests was selected as most important by more respondents than any other 

item in all three subscales. The camaraderie of like interests and common needs appears to be an 

integral aspect of the effectiveness of online support groups for adults with diabetes, including the 

VLCKD community (Lennerz et al., 2018; Litchman et al., 2017; Litchmen et al., 2018). Shared 

interests, common needs, and mutual social support are common in such groups; group 

participants may visit not to “explicitly seek support but rather to provide support” (Pounds et al., 

2018, p. 42).  

Narrative responses from multiple respondents reflected several themes: the importance 

of shared interests or goals, ongoing motivation/inspiration, reliable information and resources, 

accountability, positive encouragement, and mutual support including making a difference for 

others. As Respondent #27 (female, type 1, age 43) explained, “On FB support groups, we have 

the same vision, the same goals, the same passion for living! It’s life-giving!” Respondent #14 

(female, type 2, age 57) stated, “The groups gave me support by encouraging and finding like 

minds who believe. Now I try to encourage others. I feel that this lifestyle will help so many.” 

Respondent #25 (male, type 2, age 60) clarified, “Like people doing like things and looking for 

support of these like activities. No politics allowed, so we are all friends, swimming in the same 

pool.” Respondent #131 (female, type 2, age 53) exclaimed, “The low carb Facebook groups help 

me to connect with my tribe, so to speak.” Respondent #53 (female, type 2, age 61) wrote, “It is 

up to me to take care of business, and my FB support group for LCHF is my motivator, helpmate 

and reminders of what I need to do daily and to see the success of others make my heart happy.” 

Respondent #221 (male, type Other, age 69) added, “All of this I gleaned from my FB groups. I 

believe that FB has the power to create the monumental shift that will be required to effect 

change.” 
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Of course, some survey respondents focused more on informational support and less on 

esteem/emotional support or social companionship support. For example, Respondent #32 

(female, type 2, age 50) stated, “For me, it is not about the social aspect of the group, but rather 

about learning how to allow my body to be healthy.” 

Aim 3 

Perceptions regarding the chosen dietary approach (e.g., VLCKD) were measured using 

the DDRQoL-R9, a brief 9-item tool with three subscales addressing satisfaction with diet, 

burden of diet, and perceived merits of diet. Of the three subscales, respondents from all primary 

FBSG (n = 219) gave the highest scores to perceived merits of diet, with over 75% of respondents 

choosing the Likert option always for all three subscale questions. This non-normal distribution 

of responses emphasized the perceived value and benefits associated with the VLCKD approach 

for self-management of diabetes. During development and testing of the revised and shortened 

form version of the DDRQoL, the researchers noted that perceived merits of diet was strongly 

correlated with dietary adherence (Sato et al., 2017). 

The study survey gave respondents an opportunity in the survey to add narrative remarks 

and comments concerning their reasons for selecting a VLCKD dietary approach. The primary 

themes in narratives included positive outcomes obtained from the VLCKD (e.g., lower HgbA1C, 

fewer complications, less insulin needed, more stable glycemic levels), feeling better, it is a 

research supported approach, and it is effective (e.g., it works). Multiple respondents used the 

phrase “It works!” within their narrative. For example, Respondent #153 (female, type 2, age 55) 

wrote, “It's the only way that I know that works and I can do.” Respondent #221 (male, type 

other, age 69) stated succinctly, “It simply makes sense.” Respondent #29 (male, type 1, age 60) 

explained, “It's the only way to eat and maintain normal blood sugars if you are T1. I'm 

carbohydrate intolerant.” Respondent #23 (female, insulin resistant, age 66) argued, “Because it is 
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the only way. Period. The biochemistry of insulin resistance is clear and indisputable. It is simply 

insane to eat carbohydrates and take drugs and shoot up with insulin and is ludicrous to accept the 

dreadful consequences of uncontrolled blood sugar and insulin levels.” 

Several respondents shared detailed personal health stories, such as that of Respondent 

#29 (male, type 1, age 60): 

I learned about Dr. Bernstein and LC for T1 5 years ago. I was diagnosed 46 years back. 

The last five years have changed my life. I have normal blood sugars, my shoulder 

became unfrozen, I lost 70 pounds of fat, my retinopathy reversed, my depression left, 

my erectile dysfunction is gone. Amazing! I'm a new person and I owe it to Dr Bernstein, 

LC/keto, and TypeOneGrit [a FBSG supporting VLCKD for type 1 diabetes]. 

Another individual, Respondent #39 (female, type 2, age 57) also detailed her difficult health 

experience: 

Well I started with an A1C of 12.9 and an 8-day hospital stay. Then 6 weeks in a care 

facility for therapy two bad knees that need replacing and I could barely walk and was 

very sick from high blood sugar. The best I could get A1C was a 7 A1C following ada 

[sic] guidelines. And care facility controlling my food. Was sent to internal medicine Dr 

who uses low carb for patients and I never want to eat standard American diet again. I 

feel so much better and am getting health issues reversed or improved. And I had many 

health issues after the type 2 diabetes diagnosis. Cataracts. Breast Cancer, partial 

Thyroidectomy first it was hyper now hypo. CKD, Hypertension, Fatty Liver. And 

Obese. Lost about 83 lbs. with a bit more to lose to get knees replaced. Last week A1C 

check was a 5.1. Everything else has improved immensely. 

These anecdotal study participant experiences are supported by the research literature. 

Carbohydrate restricted eating patterns have long been associated with increased satiety and 
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decreased food cravings (Feinman et al., 2006; Feinman et al., 2015; Unwin & Unwin, 2014), 

reduced intake with reduced hunger (Feinman et al., 2015; Noakes, 2013), and psychological 

relief from rigid calorie counting and portion control (Bazzano et al., 2014; Feinman et al., 2006) 

or expensive medical programs (Hughes & Davies, 2016). Clinicians and researchers have 

reported beneficial changes in outcomes such as weight loss (Bazzano et al., 2014; Feinman et al., 

2006; Hughes & Davies, 2016; Unwin & Unwin, 2014), improved glucose control (Cucuzzella, 

Tondt, Dockter, Saslow, & Wood, 2017; Feinman et al., 2015;Unwin & Unwin, 2014), improved 

cardiac risk markers (Bazzano et al., 2014; Cucuzzella et al., 2017; Noakes, 2013; Tony, 

Divyanjali, & Sai, 2017; Unwin & Unwin, 2014), improved liver enzymes (Unwin, Cuthbertson, 

Feinman, & Sprung, 2015; Unwin & Unwin, 2014) and improved mobility (Cucuzzella et al., 

2017).  

No significant differences were found at the 0.05 level for the perceived merit of diet with 

regard to respondent gender, frequency of FBSG access, or length of time per visit to the primary 

FBSG site. Pearson correlations were calculated between perceived merit of diet and respondent 

age, length of time with diabetes, length of time using FBSG, and length of time following 

VLCKD way of eating, though none were significant at the 0.05 level. Small significant 

correlations were identified between perceived merit of diet and respondent outcomes such as 

recent HgbA1C (r = -.227, p = 0.001) and recent BMI (r = -.179, p = 0.009), as well as change of 

HgbA1c (r = .184, p = 0.029), and change of BMI (r = .300, p < 0.001). A small negative 

correlation between perceived merit of diet and maximum daily carbohydrate intake was also 

significant at the 0.05 level (r = -.139, p = 0.043). However, the mean of the perceived merit of 

diet was not normally distributed. Therefore, implications from these calculated differences and 

correlations are uncertain.  
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The mean for satisfaction with diet subscale was 4.266 out of 5 for respondents from all 

primary FBSG (n = 219); no significant differences were found in scores based on primary FBSG 

affiliation, nor respondent gender. Means for satisfaction with diet were not significantly 

correlated with respondent age, length of time with diabetes, length of time participating in 

FBSGs, or length of time following a VLCKD way of eating. The mean for satisfaction with diet 

was highest for respondents who accessed the primary FBSG three or more times daily 

(M = 4.51; SD = 0.508; F(6,212) = 3.242, p = 0.005) and for respondents who spent over 60 

minutes per visit on the primary FBSG site (M = 4.62; SD = 0.356; F(4,214) = 3.417, p = 0.010).  

The relationships between satisfaction with diet and measured HgbA1C or change in 

HgbA1C were not significant. However, a negative weak correlation between satisfaction with 

diet and recent BMI was significant at the 0.05 level (r = --147, p = 0.033), as was the moderate 

positive correlation with change in BMI (r = .336, p = 0.001). Achieving a positive outcome, such 

as weight loss, is consistently associated with improved adherence to the designated regimen 

(Johnston et al., 2019; Paoli et al., 2013; Segal-Isaacson & Ginsberg, 2005). This finding suggests 

that the high level of dietary satisfaction could strengthen adherence to the low carbohydrate 

ketogenic diet (LCKD) plan.  

Compliance, or adherence, to regimens for weight loss and diabetes management has 

consistently been low throughout the years, with some reviews noting selective adherence 

(Jaworski et al., 2018), and adherence rates as low as 30% (Glanz, 1980; Martin et al., 2005). 

Castro-Sánchez and Ávila-Ortíz (2013) explored the process of changing dietary habits in adults 

with type 2 diabetes, noting that the early phases of such change produces conflict between 

enjoying food and following a prescribed diet. Dislike for the foods specified on a food plan is an 

established barrier to dietary adherence (García-Pérez, Álvarez, Dilla, Gil-Guillén, & Orozco-

Beltrán, 2013). Conflicts with cultural food patterns and family meal routines can create 
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resistance to adopting new dietary regimens (Denham et al., 2007). However, responses from 

persons eating a carbohydrate restricted dietary pattern generally indicate high levels of 

satisfaction and satiety with the eating pattern (Feinman et al., 2006; Segal-Isaacson & Ginsberg, 

2005), accompanied by appetite suppression (Paoli et al., 2013). Indeed, the “non-cognitive 

regulation of total food intake is one of the major advantages to low carbohydrate approaches and 

is now appreciated by nutritional experts” (Feinman et al., 2006, p. 7). The low carbohydrate 

approach could reduce a commonly seen phenomena in adults with type 2 diabetes, the temporary 

lapse in dietary self-control, immediately followed by overcompensating restriction, which 

actually increases the likelihood of further relapse (Jenkins, Rook, Borges-Garcia, Franks, & 

Stephens, 2016). When food access is less restrictive, compliance is improved, and fewer lapses 

or psychological failures occur (Feinman et al., 2015). 

Interestingly, the relationship between satisfaction with diet and maximum daily 

carbohydrate limit showed a small negative correlation that approached significance (r = -.132, 

p = 0.055), indicating that dietary satisfaction appeared to be higher when carbohydrate intake 

was lower. To examine that possibility more closely, a separate satisfaction with diet mean was 

calculated for the 114 respondents reporting a maximum carbohydrate intake of 20 grams/day or 

less. The mean of the latter group (M = 4.351, SD = 0.537) was higher than the mean of 4.266 for 

all respondents, as well as for the 98 respondents reporting a maximum carbohydrate intake 

between 21 and 100 grams/day (M = 4.160; SD = 0.662); however, it was lower than the mean of 

4.266 for all respondents. The Pearson correlation was recalculated for each subgroup, showing a 

significant small negative correlation (r = -.266, p = 0.004) for the under 20 grams carbohydrate 

subgroup, and no significant relationship was seen for the over 21 grams carbohydrate subgroup 

(r = .007, p = 0.945). Achieving nutritional or physiological ketosis, and the accompanying 

metabolic benefits (e.g., utilization of ketone bodies as an energy source, with accompanying 
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appetite suppression) often requires consistent carbohydrate intake below 20 grams per day 

(Paoli, 2014; Volek & Phinney, 2011; Westman et al., 2018). Perhaps the difference in threshold 

(e.g., level of nutritional ketosis attained) helps explain the variation in dietary satisfaction. 

The mean for all respondents for the burden of diet subscale was 3.374. Note that this 

subscale was reverse scored, so that a higher mean reflected lower perceived burden. During the 

development of the original DDRQoL-R9 scale, the content items of psychological burden of diet 

therapy and physical burden of diet therapy loaded onto a single factor; thus, the final burden of 

diet subscale reflects both psychological and physical components (Sato et al., 2004). In this 

study, means were not significantly influenced by primary FBSG affiliation, nor by the frequency 

of visits to the primary FBSG site, nor the length of time spent at each visit to the FBSG site. 

Lower perceived burden of diet (e.g., higher subscale means) was significantly correlated with 

mean years utilizing FBSGs (r = .218, p = 0.001), and mean years following the VLCKD way of 

eating (r = .217, p = 0.002), and also respondents’ age (r = .164, p = 0.018). It is not surprising 

that the perceived burden would be lower for respondents more experienced with the VLCKD 

way of eating, and more experienced utilizing the available FBSG resources than for someone 

less experienced. Notably, means were significantly higher for men (M = 3.750, SD = 0.830), 

than for women (M = 3.306, SD = 0.928; t(210) = 2.388, p = 0.018). In another recent study of 

adults with diabetes, “men reported significantly higher mean levels of support for following a 

meal plan” (Mondesir, White, Liese, & McLain, 2016, p. 1083). The gender difference in 

perceived dietary burden may be one of the more clinically important findings of the survey and 

is discussed in more depth with Aim 4. 

Aim 4 

Information regarding usual routines related to diabetes self-management, family dietary 

routines, as well as perceptions of support received from family members and personal social 
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networks, were measured using Collier’s Revised Dietary Routines Scale (2007). The scale has 

four subscales identifying four dimensions of dietary management related to diabetes: family 

support, pre-planning for diabetes management, eating situations, and meal structure. Two 

questions were added by the author to the family support subscale, and two questions to the pre-

planning subscale to provide additional detail and clarity. In this study, all four of the subscales 

were positively correlated with the Dietary Routines total, and each correlation was significant at 

the 0.001 level. However, the relationships and correlations between subscales varied. 

Consequently, subscales are individually discussed. 

The subscale labeled family support included eight items which assessed instrumental 

support, the tangible assistance or practical aid component of social support related to diabetes 

self-management, such as assistance with grocery shopping (Collier, 2007; Miller & DiMatteo, 

2013), meal preparation (Collier, 2007; Miller & Davis, 2005; Miller & DiMatteo, 2013), medical 

appointments (Miller & DiMatteo, 2013), and ordering medical supplies (Cheyne et al., 2020). 

Social networks of personal friends and family members often provide instrumental social 

support (Collier, 2007; Miller & DiMatteo, 2013).  

Means for the family support subscale based on the reported primary FBSG affiliation 

were significantly different, with the highest mean reported for Keto for Type 1 Diabetics 

(M = 3.738, SD = 0.948), followed by Reversing Diabetes (M = 2.899, SD = 1.026) and Other 

(M = 2.866, SD = 1.340; F(2, 219) = 6.332, p = 0.002). No significant differences were identified 

for family support in relationship to respondent gender, frequency of primary FBSG access, or 

length of time per visit to the primary FBSG site. Pearson correlations were calculated between 

family support means and respondent age, length of time with diabetes, length of time using 

FBSG, and length of time following VLCKD way of eating, as well as for respondent outcome 

measures of HgbA1C and BMI, but none were significant, or even notable.  
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It is plausible that the early age at diagnosis (M = 22.5 years) for members of Keto for 

Type 1 Diabetics influenced the ongoing level of family support provided to those respondents. In 

a study comparing social support of people with type 1 and type 2 diabetes, findings indicated 

that adults with type 1 diabetes had more friend and family member contacts, and were more 

certain about support in case of illness than those with type 2 diabetes (Hempler et al., 2016). For 

adults with type 1 diabetes, perceived support was primarily associated with the size of the 

emotional support network; however, emotional support networks were not significantly larger 

than instrumental support networks (Cheyne et al., 2020). In the Cheyne et al. study (2020), men 

were more likely to seek instrumental support from women, and women from men. However, 

these nuances were beyond the information provided from the family support subscale of the 

Revised Dietary Routines Scale in this study.  

Descriptions and comments regarding family support were solicited in the optional 

section of the survey for narrative responses. Not unexpectedly, there was wide variation in the 

themes found: follows way of life with me; helps with diet; respects my choices; not hindering; 

mixed messages and criticism; or openly hinder or sabotage. 

 Multiple respondents noted that one or more family members had also adopted a 

VLCKD pattern. Respondent #142 (female, type 1, age 50) wrote:  

Spouse helps with continuity of this way of eating (WOE) by eating the same things I do. 

By having others in the household on this WOE it means there aren't foods in the house 

that would throw me off track. The planning of meals helps with relationship 

development making it more of a team effort. 

Respondent #34 (female, type 2, age 50) explained, “My family fully supports my diet 

change and makes compliant meals for me. They know I will bring food for myself if for some 

reason the only foods available are off plan.”  
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At the other end of the spectrum, some respondents followed the VLCKD way of eating 

entirely alone, with no overt family support. Respondent #85 (female, type 2, age 61) wrote: 

“They don't. They think I am a kook and a melodramatic prima-donna for not wanting to just take 

drugs that are available so I won't draw attention to my personal needs.” Respondent #125 (male, 

type Pre-diabetes, age 70) elaborated:  

Most of my family does not believe in what I do; they put up with my 'weird' lifestyle. I 

struggle with temptation because too many bad choices are readily available in my home, 

more so when get togethers occur or my spouse cooks for me. I usually do all of my own 

cooking and grocery shopping. 

Others reported receiving mixed messages, such as this: 

Honestly I don't really feel supported by my family. I mean if I were to put it to a 

question, they would all without hesitation say that they support me, that they want me 

healthy and happy. But on a day to day practical basis, they don't show support. I have to 

be super strong to stick to my plan as they eat whatever they want (Respondent #209 

(female, type 2, age 51). 

Several respondents commented that family members simply do not understand the reasons for 

following the VLCKD way of eating. As Respondent #3 (female, type 2, age 54) wrote, “There is 

not a lot of understanding of diabetes and its management in my household.”  

The Planning Subscale contained 13 items which assessed the pre-planning and 

preparation phase of dietary self-management. No significant differences were found for the 

Planning Subscale means based on primary FBSG affiliations, the length of time per visit to the 

primary FBSG site, or respondent gender. Surprisingly, the mean for planning was significantly 

higher for respondents who accessed the primary FBSG only once weekly (M = 4.56; SD = 0.432; 

F(6,212) = 2.883, p = 0.010), compared to those who accessed the website several times weekly, 
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once daily, or even several times daily. A small positive correlation was found between planning 

Subscale means and respondent age; this was significant at the 0.05 level (r = .171, p = 0.036). 

The positive relationship between planning and age, or the efficient use of FBSG access, could 

possibly be attributed to more experience with diabetes self-management; however, there were no 

significant correlations for other experience related variables. Pearson correlations were 

calculated between the planning Subscale means and respondent length of time with diabetes, 

length of time using FBSG, and length of time following VLCKD way of eating, as well as for 

respondent outcome measures of HgbA1C and BMI; but none were significant, or even notable.  

The eating situations Subscale contained nine items which assessed the types of situations 

that challenged respondents’ adherence to chosen dietary plan, such as “when I feel stressed, it is 

difficult for me to make healthy food choices.” Using Collier’s (2007) original scoring of these 

items, a higher score indicated lower resistance to off-plan eating. Reverse scoring of this 

Subscale, such as that used for the perceived burden of diet subscale of the DDRQoL-R9 scale, 

could have improved interpretation not only for this subscale, but also for the Dietary Routines 

total score. As written and scored, lower levels of resistance in the eating situations Subscale 

contributed to higher total scores, which suggest healthier dietary routines overall.  

With that caveat in mind, no significant differences for the eating situations subscale 

means were identified, based on primary FBSG affiliations, frequency of primary FBSG access, 

or length of time per visit to the primary FBSG site. A significant difference between means for 

men and women was found, with higher scores for eating situations reported for women 

(M = 2.397, SD = 0.789) than for men (M = 2.017, SD = 0.686; t(210) = -2.475, p = 0.014). This 

gender difference regarding off-plan eating may help to explain the higher perceived burden of 

diet reported by women in the DDRQoL-R9. Pearson correlations showed small yet significant 

relationships between eating situation means and multiple respondent variables. The eating 
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situations Subscale mean had a small negative correlation with respondent age (r = -.243, 

p < 0.001), indicating that older respondents experienced less influence related to eating 

situations. 

Similarly, respondents with longer length of time using FBSG (r = -.260; p < 0.001), and 

longer length of time following VLCKD way of eating (r = -.283, p < 0.001) experienced less 

influence related to eating situation. Previous experience with the FBSG and the chosen dietary 

pattern appeared to be protective. As might be expected, respondent outcome measures for 

change in HgbA1c and change in BMI also showed significant negative correlations (r = -.194, 

p = 0.021 for HgbA1c change; r = -.315, p < 0.001 for BMI change). 

Meal structure was the final subscale of the Revised Dietary Routines Scale (Collier, 

2007). This smaller subscale contained five items to evaluate household meal routines. Items 

included patterns with both negative connotations (I eat meals in a hurry; On weekends my meal 

schedule is different from the rest of the week) and positive connotations (I eat homemade meals; 

I eat two or more meals a day; Members of my family eat an evening meal at home together), so 

higher scores may not consistently represent meal routines deemed “better” or “healthier.” 

Interpretation of the meal structure subscale means is hampered by the scoring quandary and the 

low reliability for this sample (α = 0.057). No significant differences for the meal structure 

subscale means were identified based on primary FBSG affiliations, or frequency of primary 

FBSG access. The meal structure subscale means did differ significantly based on the length of 

time per visit to the primary FBSG site. The highest mean (M = 3.48; SD = 0.467) was reported 

by those spending less than15 minutes per site visit, and the lowest mean (M = 3.00, SD = 0.346) 

was reported by those spending more than 60 minutes per site visit (F(4,214 = 2.544, p = 0.041).  

Differences in meal structure means between men (M = 3.250, SD = 0.444) and women 

(M = 3.432, SD = 0.468 for women; t(210) = -1.926, p = 0.055) approached significance at the 
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0.05 level. It is possible that women may prefer more structured meal routines than men, or feel 

more adept at planning and preparing meals that conform with the VLCKD dietary pattern. Also, 

women’s role expectations regarding cultural and family dietary patterns and meal preparation 

traditionally differ from the expectations for men (Chesla et al., 2009; Wen, Parchman, & 

Shepherd, 2004). Women are often responsible for menu planning and meal preparation (Chesla 

et al., 2009; Denham et al., 2007; Wen et al., 2004). While the person preparing food may 

initially follow restrictive guidelines (Chesla et al., 2009), accommodating the preferences of 

others may at times be more important than personal food choices (Denham et al., 2007). Study 

findings raise these questions: Do associated stressors tend to make the perceived burden of diet 

higher for women? If so, do women’s social support needs increase, for either family support 

networks or online support group sources? Should education regarding meal structure be 

approached differently for men than for women? 

Small negative correlations were significant between meal structure means and 

respondent age (r = -.221, p = 0.001); length of time using FBSG (r = -.183, p = 0.007); and 

length of time following VLCKD way of eating (r = -.195, p = 0.005). Small negative 

correlations were also significant for respondent outcome measures, particularly change in 

HgbA1c (r = -.192, p = 0.023), and change in BMI (r = -.213, p = 0.002). Possibly, maturity and 

longer experience with the very low carbohydrate support groups and way of eating help offset 

variations in meal structure and strengthen positive outcomes. 

Aim 5 

Survey responses comparing online FBSG discussions with current scientific evidence 

about therapeutic diabetes self-management were generally very positive. Survey respondents 

emphasized the importance of understanding and following credible current research for diabetes 

self-management. Many were vocal about the disparities in credibility between the established 
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ADA dietary guidelines and the VLCKD way of eating. Respondent #10 (female, type 2, age 68) 

remarked, “I think the Facebook groups offer so much knowledge backed by unbiased studies 

that help us understand the science behind this way of eating.” Respondent #206 (female, type 2, 

age 68) described the information situation in different FBSGs this way:  

I see a very large amount of info by ppl [sic] who have it wrong. Then they get incredibly 

rude to other members who try to educate them…The group reversing diabetes controls 

this really well and they are very knowledgeable, to me according to things I've read in 

books etc. I'm pleased with this group. Also as there are ppl [sic] in the medical 

community there are studies and papers written on research posted there as well as videos 

and articles so I very much enjoy all the info compiled there. So much in one place. 

Respondent #85 (female, type 2, age 61) contrasted the formal diabetes education she received 

with what she learned from resources within the FBSGs: 

I also completed the insurance mandated diabetes education at my local hospital. I was 

appalled at the disinformation being disseminated in the required education program. 

They made no distinction between Type I and Type II diabetics and I think it's because 

they assumed type II were all on meds anyway. I kept my mouth shut as every question I 

asked in the beginning was dismissed. The whole experience made dieticians lose total 

credibility in my eyes. They are like hairdressers who learn a trade and have to stay in the 

rules to stay licensed. There is no sense at all they stay up do date with developments. I 

can do better just reading on my own. We live in the information age and professionals 

who think they are the sole disseminators of information and hold the keys because they 

have a degree or professional position are going to be left in the dust by the emergence of 

the power of the 'wisdom of crowds.' 

Respondent #181 (female, type 2, age 71) remarked: 
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The information and research shared by the diabetes groups is useful and makes good 

sense...I like the continuing access to new research on diabetes. I like the strength it gives 

me to stand up for myself and respond to criticism about my WOE, and the language to 

use when I feel attacked. I like being a resource to other diabetics in my family and 

community.” 

Respondent #20 (female, type Other, age 69) offered this recap, “The science is available. 

Resources are available. Questions are welcome. Other people promoting this diet can be found. 

Research can be found.”  

Both low carbohydrate and very low carbohydrate eating patterns were discussed briefly 

in the 2019 Nutrition therapy for adults with diabetes or prediabetes: A consensus report (Evert 

et al., 2019). However, neither are discussed in the most recently published ADA guidelines 

targeted to health care providers. The Standards of Medical Care in Diabetes—2020 Abridged for 

Primary Care Providers (ADA, 2020) clearly states, “The ADA does not endorse any single meal 

plan” (p. 37), and offers providers no dietary guidance for optimizing glycemic control. These 

ADA guidelines (2020) for prediabetes interventions recommends “an intensive behavioral 

lifestyle intervention program” (p. 13) to help individuals lose 7% of their initial bodyweight. Yet 

the next recommendation states “A variety of eating patterns are acceptable for persons with 

prediabetes” (ADA, 2020, p. 13). No mention of carbohydrate restriction is made in this 29-page 

guideline for primary care providers. The scientific rigor used to determine ADA’s nutritional 

recommendations was challenged by researchers in 2019 (Hallberg, Dockter, Kushner, & 

Athinarayanan, 2019). These researchers determined that at least 27 additional studies on low-

carbohydrate diets, 12 additional studies on the Mediterranean diet, 2 additional studies on the 

DASH diet, and nine additional studies on plant-based diets had been published before the dates 

for document review, but were not included in ADA’s review (Hallberg et al., 2019).  
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These examples support narrative comments from survey respondents that more current 

and credible research can be accessed via the FBSG resources than are found in current ADA 

guidelines. The new chief executive officer of the ADA, Tracey Brown, has openly 

acknowledged that she follows a carbohydrate restricted approach for her own diabetes self-

management, but her support has not yet permeated the information published by the organization 

(Mullen & Scher, 2020). 

Conclusions and Implications 

This study provided a descriptive overview of respondent phenomena (e.g., attitudes, 

feelings, perceptions, understandings, behavior, outcomes) linked with self-reported VLCKD 

dietary practices and online social support within FBSGs that advocate VLCKDs for adults with 

diabetes. Perceptions, expectations, and self-reported realities were explored and reviewed using 

the domain perspectives (i.e., contextual, functional, structural) elucidated in the family health 

model (Denham, 2003). Perceptions regarding social support from FBSG were collected via three 

instruments built into the survey, and four optional narrative questions. In this study, 86.6% of 

respondents were female, and women accessed the FBSG site more frequently than men 

respondents.  

Three subscales of the OSSS (Nick et al., 2018) were used: esteem/emotional support, 

social companionship support, and informational support. No significant differences were found 

between the primary FBSGs with regard to perceptions of social companionship or informational 

support, though members of Reversing Diabetes had slightly higher mean scores of perceived 

esteem/emotional support. Respondents from all groups who accessed the sites more often/longer 

periods of time tended to have slightly higher perceptions of social support than respondents who 

accessed the site less often.  
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Several study findings supported use of the conceptual family health model (Denham, 

2003). The support experience deemed most important by the largest number of total respondents 

was, “Online, I belong to groups of people with similar interests.” Respondents perceived this 

aspect of social support (e.g., belonging) to be highly beneficial, and narratives reflected several 

a priori themes: encouragement, inspiration/motivation, accountability, sense of belonging, like-

minded people, knowledge/information, wisdom/insights, and recipes. Connectedness is an 

important family core process within the functional domain of the family health model that 

comprises the linkages and interactions between individual family members and a myriad of 

complex systems, both within and beyond the household (Denham, 2003). For many, the shared 

understanding and emotional support provided by diabetes online support groups does help offset 

the frustration experienced when family and friends cannot fully connect, empathize, or support 

the ongoing demands of disease management (Cleverly, 2014; Denham, 2003; Hilliard et al., 

2015; Litchman et al., 2017). 

The items of the DDRQoL-R9 addressed satisfaction with diet, burden of diet, and 

perceived merits of diet (Sato et al., 20017). The highest scores were for perceived merits of diet, 

with 75% of respondents selecting the Likert option always for all three subscale questions. 

Satisfaction with diet was rated overall at 4.26 out of 5, and diet burden was rated overall at 3.374 

out of 5 (reverse scored) by all respondents. Narrative responses regarding merit of diet reflected 

themes: effectiveness, research supported approach, positive health benefits, improved health 

markers, prevent complications, and feeling better. Respondents reporting lower carbohydrate 

intake also expressed higher dietary satisfaction.  

Collier’s Revised Dietary Routines Scale (2007) identified four dimensions, or subscales, 

of dietary management related to diabetes: family support, pre-planning for diabetes 

management, eating situations, and meal structure. Dietary routines are a complex component of 
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the family health routines, within the structural domain of the family health model. These 

influences on nutrition and dietary routines could potentially affect an individual’s overall 

wellness or disease management for diabetes (Denham & Eggenberger, 2016). Means for 

pre-planning were slightly higher for respondents accessing the FBSG less often than those 

accessing the FBSG more frequently. Women rated both eating situations and meal structure as 

somewhat more troubling than did men. 

 Family support was found to be significantly higher for members of Keto for Type 1 

Diabetics, whose members were typically diagnosed with diabetes at younger ages than members 

of other FBSG. Narrative responses regarding family support reflected a wide range of themes, 

from follows way of life with me, helps with diet, respects my choices, or does not hinder, to 

mixed messages and criticism, or openly hinders or sabotages. These variations reinforce our 

understanding that changing dietary routines and food-related behavior for an entire family to 

better meet the nutritional needs of a family member with diabetes requires multiple changes and 

ongoing support (Denham & Eggenberger, 2016). 

Many adults with diabetes who participate in FBSGs can currently find multiple options 

for social networking support groups that advocate VLCKD for diabetes self-management, as 

well as recommendations and resources for reliable information and current critiqued research. 

While fewer men utilized online support groups, male respondents perceived more social support 

from their participation. Findings from this study suggest that the perceptions of stressors, dietary 

burdens, and received social support are different for men and women with diabetes. It may be 

important to differentiate educational approaches and ongoing support recommendations for men 

and women. 
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Recommendations for Further Study 

This study raised additional questions, and revealed areas where further research is 

needed. Use of interactive social media for health interventions has been shown to be effective for 

promoting health equity for certain populations at risk, yet could increase health inequities for 

others (Welch, Petkovi, Pardo, Rader, & Tugwell, 2016). The investigator recognizes that any 

benefits of online Facebook VLCK support groups for adults with diabetes are limited to those 

individuals who have access to, and choose to use, existing online social media. These 

suggestions offer a starting place for exploring further possibilities to increase the valuable social 

support currently available within FBSGs for adults using VLCKD for diabetes self-management. 

First, it would be useful to explore benefits and possible strategies for increasing 

participation of men with diabetes in social media groups, such as Facebook VLCKD support 

groups. Concurrently, it could be beneficial to explore how to facilitate the participation of men 

into VLCKD studies, particularly studies regarding social support. Second, it would be useful to 

explore how social media groups, such as Facebook VLCKD support groups for adults with 

diabetes, could better meet the differing support needs of women versus men, particularly related 

to reducing the higher burden of diet and dietary routines perceived by women. For example, 

some individuals might benefit from diabetes groups that were gender specific (e.g., men only, 

women only). Third, further exploration is needed regarding ways social media groups, such as 

Facebook VLCKD support groups for adults with diabetes, could better meet the differing 

support needs of those with type 1 versus type 2 diabetes. There could be greater benefit from 

groups that are limited to participants with either type 1 or type 2, rather than be open to both. For 

example, the FBSG Keto for Type 1 Diabetics offered more specific self-management guidance 

for adults with type 1 diabetes than did Reversing Diabetes, a FBSG for all adults with diabetes. 

Fourth, exploring which associated stressors (e.g., family roles and responsibilities related to meal 
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preparation) tend to make the perceived burden of diet higher for women would be useful. 

Concurrently, these factors may increase women’s social support needs, from either family 

support networks or online support group sources. If so, perhaps education regarding meal 

structure, planning and preparation could be approached differently for men than for women. 

Fifth, since outcomes and dietary satisfaction appear to improve when VLCKD carb limit is 

decreased, what is the ideal point to balance dietary satisfaction with desired glycemic outcomes? 

Sixth, is there a need for additional Facebook VLCKD groups for adults with diabetes that engage 

cultural, traditional, and perhaps religious differences? Cultural and ethnic differences, as well as 

socio-economic differences, could alter the perceived benefits from FBSGs. Members of groups 

included in this study were predominantly Caucasian, English speaking, and female. It could be 

enlightening and useful to repeat this study, focusing on Facebook VLCKD groups with 

predominantly minority memberships. 
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Table 1 

Descriptors of Sample 

Grouping Variable  Respondent 
Demographics 

Statistical tests Purpose 

Each of the Respondent Demographics listed below is grouped by self-reported Primary Facebook Group, 
to describe membership composition and characteristics of primary groups. 

Primary Facebook 
Group  

 Gender (categorical) Frequencies, 
Percentages 

Describe composition of group 
members 

  Educational level 
(categorical) 

Frequencies, 
Percentages 

Describe characteristics of group 
members. 

  Ethnic background 
(categorical) 

Frequencies, 
Percentages 

Describe characteristics of group 
members. 

  Country of residence 
(categorical) 

Frequencies, 
Percentages 

Describe characteristics of group 
members. 

  Diabetes Type 
(categorical) 

Frequencies, 
Percentages 

Describe characteristics of group 
members. 

     
  Age in years (scale) Frequency;  

one way ANOVA 
Describe and compare among 

groups. 

  Years with Diabetes 
(scale) 

Frequency;  
one way ANOVA 

Describe and compare among 
groups. 

  Years of VLCKD 
(scale) 

Frequency;  
one way ANOVA 

Describe and compare among 
groups. 

  Years on FBSGs 
(scale)  

Frequency;  
one way ANOVA 

Describe and compare among 
groups. 
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Table 2 

Data Analysis of FBSG Access 

Dependent Variable  
 (All are scales) 

 Independent Variables 
(Respondent 

Demographics) 

Statistical tests Purpose 

Each of the categorical variables (Frequency of FBSG access and Duration of FBSG access) listed below 
is compared with each of the 12 variables listed below, to consider what relationships or influence might 
exist. 

Freq. FBSG access 
(categorical) 

 Gender (categorical) Cross tabs; Pearson 
Chi-Square 

Compare differences - 
categories 

Duration FBSG 
access (categorical) 

 Age in years (scale) one way ANOVA Compare differences (3 or 
more groups) 

  Diabetes Type 
(categorical) 

Cross tabs; Pearson 
Chi-Square 

Compare differences - 
categories 

  Years with Diabetes 
(scale) 

one way ANOVA Compare differences (3 or 
more groups) 

  Years of VLCKD (scale) one way ANOVA Compare differences (3 or 
more groups) 

  Years on FBSGs (scale)  one way ANOVA Compare differences (3 or 
more groups) 

  Primary FBSG 
(categorical) 

Cross tabs; Pearson 
Chi-Square 

Compare differences (3 or 
more groups) 

  HgbA1C - Recent (self-
reported) 

one way ANOVA Compare differences (3 or 
more groups) 

  HgbA1C – Change 
(calculated) 

one way ANOVA Compare differences (3 or 
more groups) 

  BMI – Recent (self-
reported weight) 

one way ANOVA Compare differences (3 or 
more groups) 

  BMI – Change 
(calculated) 

one way ANOVA Compare differences (3 or 
more groups) 

 



 

220 

 Table 3 

Data Analysis of Instruments and Outcomes 

Each of the 16 Dependent Variables listed below (using scale measure) is compared with each of the first 
nine (9) variables listed below, to consider what relationships or influences might exist. Each of the listed 
Variables for DDRQoL, Routines, and Outcomes (using scale measure) is also compared to 
Carbohydrate Limit, to consider what relationships or influences might exist. (*) 

Dependent Variables  Independent 
Variables 

Statistical Test Purpose 

OSSS– Emotional/ Esteem 
mean 

 Gender (categorical) Independent 
samples T-test 

Compare differences  
(2 groups) 

OSSS– Social Companionship 
mean 

 Age in years (scale) Pearson 
correlation 

Relationship/ 
correlation 

OSS – Informational mean  Diabetes Type 
(categorical) 

one way ANOVA Compare differences  
(3 or more groups) 

*DDRQoL-R9 – Total mean  Years with Diabetes 
(scale) 

Pearson 
correlation 

Relationship/ 
correlation 

*DDRQoL-R9 – Satisfaction 
mean 

 Years of VLCKD 
(scale) 

Pearson 
correlation 

Relationship/ 
correlation 

*DDRQoL-R9 – Burden mean  Years on FBSGs 
(scale)  

Pearson 
correlation 

Relationship/ 
correlation 

*DDRQoL-R9 – Merit mean  Primary FBSG 
(categorical) 

one way ANOVA Compare differences  
(3 or more groups) 

*Routines – Total mean  Freq. FBSG access 
(categorical) 

one way ANOVA Compare differences  
(3 or more groups) 

*Routines – Family Support 
mean 

 Duration FBSG 
access (categorical) 

one way ANOVA Compare differences  
(3 or more groups) 

*Routines – Pre-Planning mean  *Carbohydrate limit 
(self-reported) 

Pearson 
correlation 

Relationship/ 
correlation 

*Routines –  
Situational Eating mean 

    

*Routines – Meals mean     

*HgbA1C - Recent  
(self-reported) 

    

*HgbA1C -  
Change (calculated) 

    

*BMI - Recent  
(self-reported weight) 

    

*BMI – Change (calculated)     
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Table 4 

Respondent Descriptors: Demographics Part 1—Basics 

Primary FBSG 
(Three Categories) 

Reversing 
Diabetes 

Keto for Type 1 
Diabetics 

Other FBSGs Totals 

ALL RESPONDENTS 179 (84.4%) 19 (9.1%) 14 (6.4%) 212 (100%) 

     

 DIABETES TYPE    (212) 

• Type 1/ LADA   1 (0.6%) 18 (94.7%) 4 (28.6%)  23 (10.8%) 

• Type 2/ Pre/ Ins. Res. 163 (91.1%)  1 (5.03%) 9 (64.3%) 173 (81.6%) 

• Other    15 (8.4%)   0 1 (7.1%)  16 (7.5%) 

GENDER    (212) 

• Males 21 (11.7%)  3 (15.8%)  4 (28.6%) 28 (13.2%) 

• Females 158 (88.3%) 16 (84.2%) 10 (71.4%) 184 (86.8%) 

EDUCATION    (211) 

• HS or less 27 (15.1%)  3 (15.8%) 3 (21.4% 33 (15.6%) 

• Skilled/ Artisan/ Voca.  26 (14.5%)  2 (10.5%) 2 (14.3%) 30 (14.2%) 

• Baccalaureate 64 (35.8%)  3 (15.8%) 4 (28.6%) 71 (33.5%) 

• Prof/ Grad/ Post-grad. 62 (34.6%) 11 (57.9%) 5 (35.7%) 78 (36.8%) 

ETHNIC BACKGROUND    (212) 

• Caucasian Descent 158 (88.3%) 17 (89.5%) 14 (100%) 189 (89.2%) 

• Asian Descent   4 (2.2%)  0 0 4 (1.9%) 

• African Descent   3 (1.7%)  0 0 3 (1.4%) 

• Hispanic Descent   6 (3.4%)  0 0 6 (2.8%) 

• Mixed Ethnic Descent   3 (1.7%)  1 (5.3%) 0 4 (1.9%) 

• Other   5 (2.8%)  1 (5.3%) 0 6 (2.8%) 

 COUNTRY RESIDENCE    (211) 

• USA 150 (84.3%) 15 (78.9%) 12 (85.7%) 177 (83.9%) 

• Canada   12 (6.7%)  1 (5.3%) 0   13 (6.2%) 

• UK/ Europe     7 (3.9%)  3 (15.8%) 1 (7.1%)   11 (5.2%) 

• SE Asia/ Australia/ NZ     9 (5.1%)   0 1 (7.1%)   10 (4.7%) 
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Table 5 

Respondent Descriptors: Demographics Part 2—Ages and Experiences 

Primary FBSG 
(Three Categories) 

Reversing 
Diabetes 

Keto for 
Type I 

Other FBSGs Totals ANOVA 

ALL RESPONDENTS 179(84.4%) 19 (9.1%) 14 (6.4%) 212(100%)  

AGE IN YEARS n =177 n =19 n = 14 n = 210  

• Mean 
• Std. Dev. 

M = 58.12 
(SD = 8.81) 

M = 45.95 
(SD = 14.36) 

M = 54.64 
(SD = 11.18) 

M = 56.79 
(SD = 0.17) 

F(4,206) = 9.576; 
p < 0.001** 

• Range 36 - 79 18 - 65 37 - 69 18 – 79 

AGE DIABETES 
DIAGNOSED 

n = 176 n =19 n = 14 n = 209  

• Mean 
• Std. Dev. 

M = 49.50  ̂

(SD = 10.28) 
M = 22.5^ 

(SD = 15.11) 
M = 43.57  ̂

(SD = 11.93) 
46.65 
(SD = 13.56) 

F(2,206) = 53.264 
p < 0.001** 

* Ranqe 13 - 75 4 - 56 27 - 63 4 - 75 

DIABETES YEARS n =178 n =19 n = 14 n = 211  

• Mean 
• Std. Dev. 

M = 8.54^ 
(SD =7.71) 

M = 23.45  ̂

(SD = 15.52) 
M = 11.07  ̂

(SD = 8.24) 
M =10.05  
(SD = 9.66) 

F(2,208) = 25.294 

p < 0.001** 
• Range 0.0 - 30.0 1.0 - 48.0 2.0 - 33.0 0.0 - 48.0 

AGE JOINED FBSG n = 176 n = 19 n = 14 n = 209  

• Mean 
• Std. Dev. 

55.95 
(SD = 6.68) 

44.07 
(SD = 14.55) 

49.93 
(SD = 11.30) 

54.47 
(SD = 10.14) 

F(2,206) = 15.10 

p < 0.001** 
• Ranqe 33 - 77 15 - 64 34 - 64 15 - 77 

FBSG YEARS n = 184 n = 20 n = 14 n = 218  

• Mean 
• Std. Dev 

M = 2.13 
(SD = 1.44) 

M = 1.94 
(SD = 1.22) 

M = 4.71 
(SD = 2.16) 

M = 2.27 
(SD = 1.61) 

F(2,215) = 20.54; 

p < 0.001** 
• Ranqe 0 - 10 0 - 5 2 - 8 0 - 10 

AGE OF VLCKD n = 175 n = 19 n = 14 n = 208  

* Mean 
* Std. Dev 

56.21  ̂

(SD = 8.31) 
44.16  ̂

(SD = 14.52) 
49.01 
(SD = 11.81) 

54.63 
(SD = 9.97) 

F(2,205) = 17,240 

p < 0.001** 
* Range 33 - 77 15 - 64.6 29 - 64.5 15 - 77  

VLCKD YEARS n = 177 n = 19 n = 14 n = 210  

• Mean 
• Std. Dev. 

M = 2.12^ 

(SD = 2.14) 
M = 1.79^ 

(SD = 1.40) 
M = 5.63  ̂

(SD = 4.03) 
M = 2.33 
(SD = 2.41) 

F(2,207) = 16.325 

p < 0.001** 
• Range 0.0 - 20.0 0.25 - 5.0 1.0 - 13.0 0 - 20.0 

COMPLICATIONS n = 185 n = 20 n = 14 n = 219  

• Mean 
Std. Dev 

M = 1.61 
(SD = 1.69) 

M = 1.0 
(SD = 0.973) 

M = 1.36 
(SD = 1.45) 

M = 1.53 
(SD = 1.53) 

F(2, 216) = 1.334 
P = 0.266 

Range 0 - 10 0 - 3 0 - 4 0 - 10  

*Not normally distributed    ^Areas of significance 
**Significant at 0.05 level    ***Significant at 0.01 level 
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Table 6 

Respondent Descriptors: Demographics Part 3—Outcomes 

Primary FBSG 
(Three Categories) 

Reversing 
Diabetes 

Keto for  
Type 1 

Other FBSGs Totals ANOVA 

ALL 
RESPONDENTS 

178 (84.4%) 19 (9.1%) 14 (6.4%) 211 (100%)  

BMI - START n = 178 n = 19 n = 14 n = 211 F(2,208) = 6.876 
p = 0.001*** 

• Start Mean*  

• Std. Dev. 

M = 37.41^ 
(SD = 8.398) 

M = 29.70^  
(SD = 6.306) 

M = 39.12^  
(SD = 16.238) 

M = 36.83  
(SD = 9.187) 

 

• Range 18.94–68.29 18.49–44.05 21.34–75.76 18.49–75.76  

BMI - RECENT n = 178 n = 19 n = 14 n = 211 F(2,208) = 2.846 
p = 0.060 

• Recent Mean 

• Std. Dev. 

M = 31.38 
 (SD = 7.37) 

M =26.89 
(SD = 6.338) 

M =32.17 
(SD = 12.519) 

M = 31.028 
(SD = 8.083) 

 

• Range  17.58–56.58 17.1–344.69 21.68–62.35 17.1–362.35  

BMI - CHANGE n = 178 n = 19 n = 14 n = 211 F(2,208) = 3.892 
p = 0.022** 

• Change Mean* 

• Std. Dev. 

M = 6.23^ 
(SD = 5.162) 

M =2.81^ 
(SD = 2.734) 

M =6.95 
(SD = 5.057) 

M = 5.97 
(SD = 5.329) 

 

• Range  -13.82–33.63 -0.96–9.38 -0.6–514.30 - 13.82–33.63  

HgbA1C * START n = 118 n = 14 n = 9 n = 141 F(2,138) = 0.413 
p = 0.662 

• Start Mean 

• Std. Dev. 

M = 8.34 
(SD = 2.290) 

M = 7.77 
(SD = 1.657) 

M = 8.38 
(SD = 2.215) 

M = 8.29 
(SD = 2.225) 

 

• Range 3.7–15.5 4.9–12.1 6.3–12.9 3.7–15.5  

HgbA1C - RECENT n = 172 n = 19 n = 14 n = 205 F(2,202) = 0.645 
p = 0.526 

• Recent Mean* 

• Std. Dev. 

M = 6.057 
(SD = 1.485) 

M = 6.163 
(SD = 0.744) 

M = 5.643 
(SD = 0.951) 

M = 6.04 
(SD = 1.403) 

 

• Range  4.6–15.5 4.9–7.3 1.95–8.0 4.6–15.5  

HgbA1C - 
CHANGE 

n = 118 n = 14 n = 9 n = 141 F(2,138) = 1.210 
p = 0.301 

• Change Mean 

• Std. Dev. 

M = 2.461 
(SD = 2.183) 

M = 1.74 
(SD = 1.812) 

M = 3.14 
(SD = 2.303) 

M = 2.79 
(SD = 2.166) 

 

• Range -01.6–08.80 0.0–7.20 1.0–7.80 - 1.60–8.80  

*Not normally distributed    ^ Areas of significance 
**Significant at 0.05 level    ***Significant 0.01 level 
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Table 7 

Comparing Influence of Primary FBSG Membership on Frequency & Length of FBSG Visits 

Primary FBSG 
(Three Categories) 

Reversing 
Diabetes 

Keto for 
Type 1  

Other 
FBSGs 

Totals Pearson 
Chi-Square 
& NOTES 

ALL RESPONDENTS 185 (84.5%) 20 (9.1%) 14 (6.4%) 219 (100%)  

FREQUENCY of 
ACCESS 

Primary FBSG 

    X2(12, n = 219) = 13.558, 
p = 0.330 

• Once Weekly  5 (2.7%) 0  2 (14.3%)  7 (3.2%) 11 cells < 5 (52.4%) 

• Twice Weekly  6 (3.2%) 0 0  6 (2.7%)  

• Three Times 
Weekly 

 5 (2.7%) 1 (5%) 1 (7.1%)  7 (3.2%)  

• Almost Every Day 66 (35.7%) 8 (40%) 6 (42.9%) 80 (36.5%)  

• Once Daily 21 (11.4%) 5 (25%) 2 (14.3%) 28 (12.8%)  

• Twice Daily 27 (14.6%) 2 (10%) 1 (7.1%) 30 (13.7%)  

• Three or More 
Daily  

55 (29.7%) 4 (20%) 2 (14.3%) 61 (27.9%)  

TIME PER VISIT 
Primary FBSG 

    X2(8, n = 219) = 7.721, 
p = 0.461 

• Less than 15 
minutes 

86 (46.5%) 9 (45.0%) 6 (42.9%) 101 (46.1%) 7 cells < 5 (46.7%) 

• 15 – 30 minutes 69 (37.3%) 9 (45.0%) 4 (28.6%)  82 (37.4%)  

• 30 - 45 minutes 20 (10.8%) 1 (5%) 4 (28.6%)  25 (11.4%)  

• 45 - 60 minutes  3 (1.6%) 1 (5%) 0   4 (1.8%)  

• More than 60 
minutes 

 7 (3.8%) 0 0   7 (3.2%)  

NON-PRIMARY 
FBSGs 
(Multiple response) 

     

• Primary FBSG 
Only 

 51 (27.6%)  1 (5%)  1 (7.1%) 53 (24.2%)  

• VLCKD for DM < 
2/wk 

    8 (4.3%)   0  1 (7.2%)    9 (4.1%)  

• VLCKD for DM ≥ 
2/wk 

117 (63.2%) 18 (90%) 11 
(78.6%) 

146 (66.7%)  

• VLC not DM1 or 
DM2 

45 (24.3%)  6 (30%)   2 
(14.3%) 

  53 (24.2%)  

• Type 2 DM not 
VLCKD 

9 (4.9%)  0  1 (7.1%)  10 (4.6%)  

• Type 1 DM not 
VLCKD 

    0  5 (25%)  1 (7.1%)    6 (2.7%)  

• Other topics/ 
interests 

  40 (21.6%)  4 (20%)   4 
(28.6%) 

  48 (21.9%)  
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Table 8 

Influence of Gender on FBSG Access Frequency and Duration 

Access Measures Males Females Pearson 
Chi-Square 

Notes 

FREQUENCY of 
ACCESS (n = 212) 

  X2(6, n = 212) = 30.709 
p < 0.001** 

5 cells < 5 (35.7%) 

• Once Weekly   0  6 (3.3%)   

• Twice Weekly   0   6 (3.3%)   

• Three Times 
Weekly 

  5 (17.9%)  1 (0.5%)  7.1% female 
17.9% male 

• Almost Every 
Day 

11 (39.3%) 65 
(35.3%) 

  

• Once Daily   5 (17.9%) 23 
(12.5%) 

 42.9% males 1 + /daily 
47.6% females 1 + /daily 

• Twice Daily   3 (10.7%) 27 
(14.7%) 

  

• Three or More 
Daily  

  4 (14.3%) 56 
(20.4%) 

  

     

TIME PER VISIT 
(n = 212)  

  X2(12, n = 212) = 4.761 
p = 0.313 

4 cells < 5 (40%) 

• < 15 minutes 15 (53.6%) 82 
(44.6%) 

  

• 15 – 30 minutes   6 (21.4%) 75 
(40.8%) 

  

• 30 - 45 minutes   5 (17.9%) 18 (9.8%)   

• 45 - 60 minutes   1 (3.6%)   3 (1.6%)   

• > 60 minutes   1 (3.6%)   6 (3.3%)   

     

** Significant at 0.05 level. 
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Table 9 

Influence of Diabetes Diagnosis on FBSG Access Frequency and Duration 

 Type 1/ 
LADA 

Type 2/ 
Pre/ Ins. 
Resist 

Other 
Diabetes 
Diagnosis 

Pearson 
Chi-Square 

Notes 

ALL 
RESPONDENTS 
(n = 212) 

   (Asymptotic 
significance; 
2 sided) 

 

      

FREQUENCY of 
ACCESS 

   X2(12, n = 212) = 16.494 
p = 0.170 

14 cells < 5 
(66.7%) 

Once Weekly 1 (4.3%) 5 (2.9%) 0   

Twice Weekly 0 4 (2.3%) 2 (12.5%)   

Three Times 
Weekly 

0  5 (2.9%) 1 (6.3%)   

Almost Every Day 10 
(43.5%) 

61 (35.3%) 5 (31.3%)   

Once Daily 5 
(21.7%) 

19 (11.0%) 4 (25%)   

Twice Daily 2 (8.7%) 25 (14.5%) 3 (18.8%)   

Three or More 
Daily  

5 
(21.7%) 

54 (31.2%) 1 (6.3%)   

      

TIME PER VISIT    X2(8, n = 212) = 5.287 
p = 0.727 

7 cells < 5 
(46.7%) 

< 15 minutes 9 
(39.1%) 

78 (45.1%) 10 (62.5%)   

15 – 30 minutes 11 
(47.8%) 

66 (38.2%) 4 (25%)   

30 - 45 minutes 2 (9.7%) 19 (11.0%) 2 (12.5%)   

45 - 60 minutes 1 (4.3%) 3 (1.7%) 0   

> 60 minutes 0 7 (4.0%) 0   
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Table 10 

Influence of Age in Years, Diabetes Years, and VLCKD Years on FBSG Access Frequency & 

Duration 

ALL 
RESPONDENTS 

Mean Age in 
Years 

Mean Diabetes 
Years 

Mean FBSG 
Years 

Mean VLCKD 
Years 

     

FREQUENCY of 
ACCESS 

    

• Once Weekly M = 54.17  
(SD =12.859) 

M = 6.5 
(SD = 6.411) 

M = 3.29 
(SD = 2.289) 

M = 4.25 
(SD = 4.379) 

• Twice Weekly M = 54.83 
(SD = 10.4) 

M = 8.58 
(SD = 9.157) 

M = 2.0 
(SD = 1.304) 

M = 1.38 
(SD = 1.529) 

• Three Times 
Weekly 

M = 60.83 
(SD = 5.529) 

M = 10.67 
(SD = 6.282) 

M = 2.57 
(SD = 0.946) 

M = 3.17 
(SD = 2.137) 

• Almost Every 
Day 

M = 56.96 
(SD = 10.048) 

M = 10.94 
(SD = 10.574) 

M = 2.21 
(SD = 1.540) 

M = 2.30 
(SD = 2.192) 

• Once Daily M = 54.43 
(SD = 11.261) 

M = 10.35 
(SD = 12.151) 

M = 2.18 
(SD = 1.426) 

M = 1.87 
(SD = 2.137) 

• Twice Daily M = 59.7 
(SD = 8.154) 

M = 10.38 
(SD = 9.534) 

M = 1.82 
(SD = 1.126) 

M = 1.61 
(SD = 1.193) 

• Three or More 
Daily  

M = 56.79 
(SD = 56.27 

M = 9.08 
(SD = 7.862) 

M = 2.51 
(SD = 1.913) 

M = 2.73 
(SD = 3.090) 

ANOVA F(6,203) = 0.952  
p = 0.459) 

F(6,204) = 0.373 
p = 0.896 

F(6,211) = 1.203 
p = 0.306 

F(6,203) = 1.816 
p = 0.098 

TIME PER VISIT     

• < 15 minutes M = 55.48 
(SD = 10.512) 

M = 9.05 
(SD = 9.634) 

M = 2.15 
(SD = 1.506) 

M = 2.20 
(SD = 2.654) 

• 15 – 30 minutes M = 56.85 
(SD = 10.318) 

M = 11.65 
(SD = 10.524) 

M = 2.23 
(SD = 1.581) 

M = 2.19 
(SD = 1.940) 

• 30 - 45 minutes M = 60.0 
(SD = 6.974) 

M = 8.75 
(SD = 7.184) 

M = 2.74 
(SD = 1.866) 

M = 3.08 
(SD = 2.933) 

• 45 - 60 minutes M = 53.5 
(SD = 8.505) 

M = 7.50 
(SD = 7.937) 

M = 3.25 
(SD = 2.630) 

M = 3.11 
(SD = 2.805) 

• > 60 minutes M = 65.0 
(SD = 9.037) 

M = 11.43 
(SD = 5.996) 

M = 2.45 
(SD = 1.662) 

M = 2.67 
(SD = 2.412) 

ANOVA F(4,205) = 2.266 
p = 0.063*** 

F(4,206) = 1.016 
p = 0.400 

F(4,213) = 1.100 
p = 0.358 

F(4,205) = 0.824 
p = 0.512 

*** Approaching significance at 0.05 level. 
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Table 11 

Relationship of Outcomes with FBSG Access Frequency & Duration 

ALL 
RESPONDENTS 

Recent HgbA1c  Change in 
HgbA1C  

BMI recent Change in BMI 

 n = 205 n = 141 n = 211 n = 211 

FREQUENCY of 
ACCESS 

    

• Once Weekly M = 5.53 
(SD = 0.668) 

M = 2.58 
(SD = 4.151) 

M = 24.28 
(SD = 2.597) 

M = 7.61 
(SD = 8.896) 

• Twice Weekly M = 7.18 
(SD = 3.252) 

M = 2.60 
(SD = 3.064) 

M = 32.04 
(SD = 6.972) 

M = 3.97 
(SD = 2.348) 

• Three Times 
Weekly 

M = 5.72 
(SD = 0.585) 

M = 3.03 
(SD = 2.112) 

M = 31.03 
(SD = 8.572) 

M = 4.85 
(SD = 2.942) 

• Almost Every 
Day 

M = 6.10 
(SD = 1.288) 

M = 2.32 
(SD = 2.066) 

M = 31.82 
(SD = 8.321) 

M = 5.88 
(SD = 4.934) 

• Once Daily M = 5.87 
(SD = 0.797) 

M = 2.55 
(SD = 2.622) 

M = 30.80 
(SD = 7.585) 

M = 5.55 
(SD = 4.516) 

• Twice Daily M = 6.32 
(SD = 2.096) 

M = 2.06 
(SD = 1.890) 

M = 31.88 
(SD = 8.370) 

M = 4.81 
(SD = 6.134) 

• Three or More 
Daily  

M = 5.87 
(SD = 1.108) 

M = 2.62 
(SD = 2.071) 

M = 30.29 
(SD = 8.219) 

M = 7.00 
(SD = 5.692) 

ANOVA F(6,198) = 1.286 
p = 0.265 

F(6,134) = 0.240 
p = 0.963 

F(6,204) = 0.976 
p = 0.442 

F(6,204) = 0.910  
p = 0.488 

TIME PER VISIT     

• < 15 minutes M = 6.11 
(SD =1.172) 

M = 2.24 
(SD = 2.005 

M = 31.20 
(SD = 7.848) 

M = 4.96 
(SD = 4.716) 

• 15 – 30 minutes M = 5.98 
(SD =1.456) 

M = 2.62 
(SD = 2.472 

M = 31.46 
(SD = 8.049) 

M = 6.77 
(SD = 6.122) 

• 30 - 45 minutes M = 6.00 
(SD =1.847) 

M = 2.54 
(SD = 1.824 

M = 30.20 
(SD = 9.735) 

M = 6.65 
(SD = 4.067) 

• 45 - 60 minutes M = 5.53 
(SD =0.603) 

M = 1.83 
(SD = 2.593 

M = 23.55 
(SD = 3.618) 

M = 8.69 
(SD = 8.288) 

• > 60 minutes M = 6.16 
(SD =2.314) 

M = 3.23 
(SD = 2.354 

M = 30.62 
(SD = 7.128) 

M = 6.79 
(SD = 3.837) 

ANOVA F(4,200) = 0.199  
p = 0.939 

F(4,136) = 0.387  
p = 0.817 

F(4,206) = 0.990 
p = 0.414 

F(4,206) = 1.730 
p = 0.145 
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Table 12 

Comparing Influence of Primary FBSG on Means of Online Survey Scales and Subscales 

Means of 
Survey Scales 
& Subscales 

Total 
n = 219 

Reversing 
Diabetes 
n = 185 

Keto for 
Type 1 
n = 20 

Other FBSG  
n = 14 
 

F-Value p-value 

       

OSS Sub 1 
Esteem 

M = 3.765 
(SD = 0.658) 

M = 3.815 
(SD = 0.640) 

M = 3.620 
(SD = 0.740) 

M = 3.321 
(SD = 0.658) 

F(2) = 4.324 0.015** 

OSS Sub 2 
Social 

M = 3.304 
(SD = 0.702) 

M = 3.301 
(SD – 0.689) 

M = 3.480 
(SD = 0.854) 

M = 3.093 
(SD = 0.702) 

F(2) = 1.266 0.284 

OSS Sub 3 
Informational 

M = 3.869 
(SD = 0.710) 

M = 3.855 
(SD = 0.708) 

M = 4.150 
(SD = 0.705) 

M = 3.664 
(SD = 0.710) 

F(2) = 2.208 0.112 

       

DDRQoL-R9 
Total 

*M = 4.1182 
(SD = 0.556) 

*M = 4.110 
(SD = 0.573) 

M = 4.144 
(SD = 0.406) 

*M = 4.191 
(SD = 0.536 

F(2) = 0.160 0.852 

DDRQoL-R9 
Sub 1 
Satisfaction 

*M = 4.266 
(SD = 0.601) 

*M = 4.269 
(SD = 0.625) 

M = 4.300 
(SD = 0.445) 

M = 4.191 
(SD = 0.484) 

F(2) = 0.143 0.867 

DDRQoL-R9 
Sub 2 Burden 

*M = 3.374 
(SD = 0.928) 

M = 3.335 
(SD = 0.937) 

M = 3.450 
(SD = 0.811) 

M = 3.786 
(SD = 0.912) 

F(2) = 1.616 0.201 

*DDRQoL-R9 
Sub 3 Merit 

*M = 4.714 
(SD = 0.818) 

M = 4.126 
(SD = 0.562) 

M = 4.683 
(SD = 0.489) 

M = 4.595 
(SD = 0.818) 

F(2) =0.368 0.692 

       

Dietary 
Routines  
Total 

M = 3.386 
(SD = 0.336) 

M = 3.364 
(SD = 0.328) 

M = 3.621 
(SD = 0.319) 

*M = 3.341 
(SD = 0.336) 

F(2) = 5.659 0.004** 

Routines Sub 1 
Family Support 

M = 2.948 
(SD = 1.066) 

M = 2.899 
(SD = 1.026) 

M = 3.738 
(SD = 0.948) 

*M = 2.866 
(SD = 1.340) 

F(2) = 6.332 0.002** 

Routines Sub 2 
Planning 

M = 4.371 
(SD = 0.439) 

M = 4.362 
(SD = 0.445) 

M = 4.358) 
(SD = 0.371) 

M = 4.506 
(SD = 0.452) 

F(2) =0.704 0.496 

Routines Sub 3 
Eating 
Situations 

M = 2.342 
(SD = 0.771) 

M = 2.350 
(SD = 0.780) 

M = 2.489 
(SD = 0.649) 

M = 2.032 
(SD = 0.779) 

F(2) = 1.513 0.223 

Routines Sub 4 
Meals 

M = 3.406 
(SD = 0.466) 

M = 3.388 
(SD = 0.478) 

M = 3.560 
(SD = 0.370) 

M = 3.429 
(SD = 0.407) 

F(2) = 1.216 0.290 

*Means were not normally distributed. 

** Significant at 0.05 level. 
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Table 13 

Comparing Influence of Primary FBSG Access Frequency and Duration 

ALL RESPONDENTS 
 

OSSS  
Subscale 1 
Esteem 

OSSS 
Subscale 2 
Social 

OSSS  
Subscale 3 
Informational 

FREQUENCY of 
ACCESS 

n = 219 n = 219 n = 219 

Once Weekly M = 3.57 
(SD = 0.535) 

M = 3.01 
(SD = 0.738) 

M = 3.67 
(SD = 0.687) 

Twice Weekly M = 3.37 
(SD = 0.871) 

M = 3.07 
(SD = 1.089) 

M = 3.32 
(SD = 0.445) 

Three times Weekly M = 3.44 
(SD = 0.723) 

M = 2.93 
(SD = 0.281) 

M = 3.66 
(SD = 0.541) 

Almost Every Day M = 3.66^ 
(SD = 0.540) 

M = 3.17^ 
(SD = 0.576) 

M = 3.79 
(SD = 0.712) 

Once Daily M = 3.63 
(SD = 0.703) 

M = 3.12^ 
(SD = 0.709) 

M = 3.79 
(SD = 0.836) 

Twice Daily M = 3.92 
(SD = 0.699) 

M = 3.25 
(SD = 0.746) 

M = 4.05 
(SD = 0.651) 

Three or More Daily M = 3.99^ 
(SD = 0.686) 

M = 3.30^ 
(SD = 0.702) 

M = 4.02 
(SD = 0.680) 

ANOVA F(6,212) = 2.898, 
p = 0.010** 

F(6, 212) = 5.020; 
p < 0.001** 

F(6, 212) = 1.896, 
p = 0.084 

TIME PER VISIT    

< 15 Minutes M = 3.61^ 
(SD = 0.638) 

M = 3.13^ 
(SD = 0.637) 

M =3.76 
(SD = 0.686) 

15 – 30 Minutes M = 3.82^ 
(SD = 0.626) 

M = 3.38 
(SD = 0.735) 

M = 3.87 
(SD = 0.735) 

30 – 45 Minutes M = 3.92 
(SD = 0.675) 

M = 3.40 
(SD = 0.610) 

M = 4.09 
(SD = 0.667) 

45 – 60 Minutes M = 4.10 
(SD = 0.455) 

M = 4.08 
(SD = 0.550) 

M = 4.23 
(SD = 0.585) 

> 60 Minutes M = 4.63^ 
(SD = 0.499) 

M = 4.16^ 
(SD = 0.577) 

M = 4.37 
(SD = 0.675) 

ANOVA F(4,214) = 5.666; 
p < 0.001** 

F(4,214) = 6.342; 
 p < 0.001** 

F(4,214) = 2.370 
p = 0.054*** 

** Significant at 0.05 level  *** Approaching significance at 0.05 level 
^ Areas of significance. 
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Table 14 

Comparing Influence of Gender on Means of Online Survey Scales and Subscales 

Means of Survey 
Scales & Subscales 

Total 
n = 236 

Males 
n = 28 

Females 
n = 184 

T-Value 
(equal variance 
assumed) 

Significance 
(2-tailed)  
p-value 

      

OSS Sub 1 Esteem M = 3.775 
(SD = 0.653) 

M = 3.621 
(SD = .7104) 

M = 3.788 
(SD = 0.6554) 

t(210) = -1.235 0.218 

OSS Sub 2 Social M = 3.310 
(SD = 0.685) 

M = 3.132 
(SD = 0.812) 

M = 3.333 
(SD = 0.690) 

t(210) = -1.399 0.163 

OSS Sub 3 
Informational 

M = 3.888 
(SD = 0.704) 

M = 3.804 
(SD = 0.836) 

M = 3.885 
(SD = 0.689) 

t(210) = - 0.568 0.570 

      

DDRQoL-R9 
 
Total 

*M = 4.115 
(SD = 0.544) 

M = 4.198 
(SD = 0.698) 

M = 4.103 
(SD = 0.531) 

t(210) = 0.844 0.399 

DDRQoL-R9 
Sub 1 Satisfaction 

*M = 4.270 
(SD = 0.592) 

M = 4.238 
(SD = 0.702) 

M = 4.266 
(SD = 0.590) 

t(210) = - 0.230 0.819 

DDRQoL-R9 
Sub 2 Burden 

M = 3.377 
(SD = 0.909) 

M = 3.750 
(SD = 0.830) 

M = 3.306 
(SD = 0.928) 

t(210) = 2.388 0.018** 

*DDRQoL-R9 
Sub 3 Merit 

*M = 4.699 
(SD = 0.576) 

M = 4.607 
(SD = 0.802) 

M = 4.737 
(SD = 0.529) 

t(210) = -1.123 0.263 

      

Dietary Routines  
Total 

M = 3.401 
(SD = 0.342) 

M = 3.334 
(SD = 0.376) 

M = 3.397 
(SD = 0.328) 

t(210) = -0.933 0.352 

Routines Sub 1 
Family Support 

M = 2.978 
(SD = 1.065) 

M = 3.103 
(SD = 1.233) 

M = 2.935 
(SD = 1.036) 

t(210) = 0.778 0.437 

Routines Sub 2 
Planning 

M = 4.372 
(SD = 0.438) 

M = 4.420 
(SD = 0.385) 

M = 4.361 
(SD = 0.450) 

t(210) = 0.663 0.508 

Routines Sub 3 
Eating Situations 

M = 2.356 
(SD = 0.773) 

M = 2.016 
(SD = 0.686) 

M = 2.397 
(SD = 0.769) 

t(210) = -2.475 0.014** 

Routines Sub 4 
Meals 

M = 3.419 
(SD = 0.468) 

M = 3.250 
(SD = 0.444) 

M = 3.432 
(SD = 0.468) 

t(210) = -1.926 0.055*** 

*Means (all respondents included) were not normally distributed. 

** Significant at 0.05 level.    ***Nearing significance at 0.05 level. 
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Table 15 

Comparing Influence of Diabetes Diagnosis on Means of Online Survey Scales and Subscales 

Means of 
Survey Scales 
& Subscales 

Total 
n = 212 

Type 1 and 
LADA 
n = 23 

Type 2/ Pre/ 
Insulin Res. 
n = 173 

Other 
n = 16 

F-Value p-value 

       

OSS Sub 1 
Esteem 

M = 3.766 
(SD = 0.664) 

M = 3.652 
(SD =0.687) 

M = 3.783 
(SD = 0.668) 

M = 3.738 
(SD = 0.599) 

F(2) = 0.409 0.665 

OSS Sub 2 
Social 

M = 3.306 
(SD = 0.708) 

M = 3.522 
(SD = 0.757) 

M = 3.262 
(SD = 0.705) 

M = 3.469 
(SD =0.623) 

F(2) = 1.832 0.163 

OSS Sub 3 
Informational 

M = 3.869 
(SD = 0.667) 

M = 4.161 
(SD = 0.621) 

M = 3.837 
(SD = 0.717) 

M = 3.869 
(SD = 0.667) 

F(2) = 2.147 0.119 

       

DDRQoL-R9 
Total 

M = 4.116 
(SD = 0.555) 

*M = 4.179 
(SD = 0.076) 

*M = 4.117 
(SD =.0.043) 

M = 4.0139 
(SD = 0.168) 

F(2) = 0.415 0.661 

DDRQoL-R9 
Sub 1 
Satisfaction 

M = 4.263 
(SD = 0.604) 

M = 4.304 
(SD = 0.094) 

*M = 4.281 
(SD = 0.047) 

M = 4.000 
(SD =0.158) 

F(2) = 1.659 0.193 

DDRQoL-R9 
Sub 2 Burden 

M = 3.365 
(SD = 0.927) 

M = 3.507 
(SD = 0.161) 

M = 3.345 
(SD = 0.071) 

M = 3.375 
(SD = 0.280) 

F(2) = 0.331 0.733 

*DDRQoL-R9 
Sub 3 Merit 

M = 4.720 
(SD = 0.572) 

*M = 4.725 
(SD = 0.091) 

*M = 4.725 
(SD =0.045) 

M = 4.667 
(SD = 0.125) 

F(2) = 0.075 0.928 

       

Dietary 
Routines  
Total 

M = 3.389 
(SD = 0.335) 

M = 3.534 
(SD = 0.359) 

M = 3.378 
(SD = 0.331) 

M = 3.291 
(SD = 0.299) 

F(2) = 2.989 0.053*** 

Routines 
Sub 1 Family 
Support 

M = 2.957 
(SD = 1.063) 

*M = 3.440 
(SD = 0.224) 

M = 2.908 
(SD = 0.081) 

M = 2.797 
(SD = 0.205) 

F(2) = 2.794 0.063 

Routines 
Sub 2 
Planning 

M = 4.369 
(SD = 0.442) 

M = 4.425 
(SD = 0.079) 

M = 4.363 
(SD = 0.034) 

M = 4.346 
(SD = 0.030) 

F(2) = 0.217 0.805 

Routines 
Sub 3 Eating 
Situations 

M = 2.346 
(SD = 0.768) 

M = 2.343 
(SD = 0.140) 

M = 2.358 
(SD = 0.593) 

M = 2.229 
(SD = 0.199) 

F(2) = 0.204 0.816 

Routines 
Sub 4 Meals 

M = 3.408 
(SD = 0.591) 

M = 3.513 
(SD = 0.773) 

M = 3.408 
(SD = 0.035) 

M = 3.250 
(SD = 0.148) 

F(2) = 1.500 0.225 

       

*Means were not normally distributed. 
***Nearing significance at 0.05 level 



 

233 

Table 16 

Correlations of Age in Years, Diabetes Years, FBSG years, and VLCK Years with Online Survey 

Scales and Subscales 

Survey Scales & 
Subscales 

Mean Age in 
Years 
M = 56.79 
(SD =10.165) 

Mean Years with 
Diabetes 
M = 10.05 
(SD = 9.656) 

Mean Years with 
FBSGs  
M = 2.27 
(SD = 1.605)  

Mean Years  
on VLCKD 
M = 2.33 
(SD = 2.412 

 N = 210 N = 211 N = 218 N = 210 

OSS Sub 1 Esteem  
(M = 3.775) 

r = .112 
p = 0.105 

r = -.094 
p = 0.175 

r = -.034 
p = 0.619 

r = .016 
p = 0.820 

OSS Sub 2 Social 
(M =3.310) 

r = .058 
p = 0.403 

r = .025 
p = 0.717 

r = .151 
p = 0.026* 

r = .168 
p = 0.015* 

OSS Sub 3 Inform. 
(M = 3.888) 

r = -.005 
p = 0.940 

r = .005 
p =0.941 

r = -.082 
p = 0.226 

r = -.044 
p =0.526 

     

DDRQoL-R9 Total 
(M = 4.115) 

r = .111 
p = 0.109 

r = .107 
p = 0.122 

r = .155 
p = 0.022* 

r = .163 
p = 0.018* 

DDRQoL-R9 
Sub 1 Satisfaction 
(M = 4.270)*** 

r = .037 
p = 0.589 

r = .032 
p = 0.643 

r = .083 
p = 0.220 

r = .107 
p = 0.123 

DDRQoL-R9 
Sub 2 Burden 
(M = 3.377) 

r = .164 
p =0.018* 

r = .129 
p = 0.061 

r = .218 
p = 0.001* 

r = .217 
p = 0.002* 

DDRQoL-R9 
Sub 3 Merit 
(M = 4.699)*** 

r = .017 
p = 0.802 

r = .068 
p = 0.329 

r = .009 
p = 0.899 

r = .013 
p = 0.851 

     

Dietary Routines  
Total 
(M = 3.401) 

r = -.145 
p = 0.036* 

r = .032 
p = 0.647 

r = -.162 
p = 0.017* 

r = -.182  
p = 0.008* 

Routines Sub 1 
Family Support 
(M = 2.978) 

r = -.053 
p = 0.442 

r = .118 
p = 0.087 

r = -.035 
p = 0.604 

r = -.051 
p = 0.446 

Routines Sub 2 
Planning 
(M = 4.312) 

r = .171 
p = 0.013* 

r = .053 
p = 0.443 

r = .109 
p = 0.110 

r = .122 
p = 0.077 

Routines Sub 3 
Eating Situations 
(M = 2.356) 

r = -.243 
p < 0.001* 

r = -.114 
p = 0.099 

r = -.260 
p < 0.001*  

r = -.283 
p < 0.001* 

Routines Sub 4 
Meals 
(M = 3.419) 

r = -.221 
p = 0.001* 

r = -.063 
p = 0.363 

r = -.183 
p = 0.007* 

r = -.195  
p = 0.005*  

*Significant at 0.05 level 
***Mean of subscale was not normally distributed 
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Table 17 

Importance of Online Support Experiences by FBSG 

Online Experience Reversing 
Diabetes 
n = 185 

Keto for Type 
1 Diabetics 
n = 20 

Other 
FBSGs 
n = 14 

Totals 
 
n = 219 

All RESPONDENTS     

OSS Subscale 1 Esteem/ Emotional      

• People show that they care about 
me online. 

20 (10.8%) 3 (15.0%) 0 23 (10.5% 
 

• Online, people say or do things that 
make me feel good about myself. 

22 (11.9%) 0 2 (14.3%) 24 (11.0%) 

• People encourage me when I’m 
online. 
 

109 (58.9%)* 13 (65.0%)* 4 (28.6%) 126 (57.6%)* 

• People pay attention to me online. 
 

5 (2.7%) 0 0 5 (2.3%) 

• I get likes, favorites, upvotes, views, 
etc. online. 

11 (5.9%) 0 2 (14.3%) 13 (5.9%) 

• I get positive comments online. 
 

37 (20.0%) 3 (15.0%) 1 (7.1%0 41 (18.7%) 

• I am part of groups online. 
 

81 (43.8%) 11 (55.0) 12 (85.7%)* 104 (47.5%) 

• Online, people are interested in me 
as a person. 

10 (5.4%) 0 0 10 (4.6%) 

• People support me online. 
 

61 (33.5%) 7 (35.0%) 6 (42.9%) 75 (34.2%) 

• When I’m online people make me 
feel good about myself. 

7 (3.8%) 0 1 (7.1%) 8 (3.7%) 

OSS Subscale 2 Social Companionship     

• When I’m online, I talk or do things 
with other people. 

10 (5.4%) 3 (15.0%) 0 13 (5.9%) 

• People spend time with me online. 
 

0 0 1 (7.1%) 1 (0.5%) 

• People hang out and do fun things 
with me online. 

3 (1.6%) 0 0 3 (1.4%) 

• Online, I belong to groups of people 
with similar interests. 

134 (72.4%)* 14 (70.0%)* 10 (71.4%)* 158 (72.1%)* 

• People talk with me online about 
things we have in common. 

45 (24.3%) 5 (25.0%) 4 (28.6%) 54 (24.7%) 

• Online, I connect with people who 
like the same things I do. 

47 (25.4%) 6 (30.0%) 5 (35.7%) 58 (26.5%) 

• I am part of groups online. 
 

56 (30.3%) 5 (25.0%) 6 (42.9%) 67 (30.6%) 
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Online Experience Reversing 
Diabetes 
n = 185 

Keto for Type 
1 Diabetics 
n = 20 

Other 
FBSGs 
n = 14 

Totals 
 
n = 219 

• When I am online, people joke and 
kid around with me. 

10 (5.4%) 2 (10.0%) 0 12 (5.5%) 

• People relate to me through things I 
say or do online. 

37 (20.0%) 0 1 (7.1%) 38 (17.4%) 

• Online, people make me feel like I 
belong. 

19 (10.3%) 4 (20.0%) 1 (7.1%) 24 (11.0%) 

OSS Subscale 3 Informational      

• When I’m online, people give me 
useful advice. 

42 (22.7%) 10 (50.0%) 0 53 (23.7%) 

• Online, people provide me with 
helpful information. 

101 (54.6%)* 11 (55.0%)* 5 (35.7%) (117 
(53.4%)* 

• If I had a problem, people would help 
me online by saying what they would 
do. 

24 (13.0%) 3 (15.0%) 2 (14.3%) 29 (13.2%) 

• Online, people would tell me where 
to find help if I needed it. 

51 (27.6%) 1 (5.0%) 2 (14.3%) 54 (24.7%) 

• People help me learn new things 
when I’m online. 

53 (28.6%) 6 (30.0%) 11 (78.6%)* 70 (32.0%) 

• People offer suggestions to me 
online. 
 

19 (10.3%) 4 (20.0%) 1 (7.1%) 24 (11.0%) 

• People tell me things I want to know 
online. 

5 (2.7%) 0 1 (7.1%) 6 (2.7%) 

• When I’m online, people help me 
understand my situation better. 

15 (8.1%) 1 (5.0%) 2 (14.3%) 18 (8.2%) 

• If I had a problem, people would 
share their point of view online. 

21 (11.4%) 2 (10.0%) 0 23 (10.5%) 

• People help me see things in new 
ways when I’m online. 

35 (18.9%) 4 (20.0%) 5 (35.7%) 44 (20.1%) 

     

*Highest frequency/ percentage of group 
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Table 18 

DDRQoL-R9 Subscale 3: Perceived Merits of Dietary Therapy 

Responses  Item 1: Improves 
physical condition 

Item 2: Improves 
glycemic control 

Item 3: Helping 
prevent diabetes 
progression 

DDRQoL-R9 
Subscale 3 
Perceived Merits 

1 – Never   2 (0.8%)   2 (0.8%) 2 (0.8%) -- 

2 – Rarely   3 (1.3%)   1 (0.4%) 0 -- 

3 – Sometimes  10 (4.2%)   7 (3.0) 7 (3.0%) -- 

4 – Usually  43 (18.2%)  47 (19.8%) 39 (16.5%) -- 

5 – Always 178 (75.4%) 179 (75.8%) 188 (79.7%) -- 

Total 236 (100%) 236 (100%) 236 (100%) n = 236  

     

Mean 
(Stand. Deviation) 

M = 4.66 
(SD = 0.699) 

M = 4.69 
(SD = 0.633) 

M = 4.74 
(SD = 0.595) 

4.70 
(SD = 0.576) 

Skewness -2.586 -2.802 -3.143 -2.935 

Kurtosis 7.855 10.479 13.281 11.531 
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Table 19 

Relationships between Online Survey Scales and Subscales 

Survey Scales & 
Subscales 

Max Daily 
Carb Intake 

Recent 
HgbA1c  

Change in 
HgbA1C  

BMI recent 
 
 

Change in 
BMI 
 

 n = 212 n = 205 n = 141 n = 211 n = 211 

OSS Sub 1 Esteem  
(M = 3.775) 

r = -.032 
p = 0.642 

r = .006 
p = 0.930 

r = -.075 
p = 0.379 

r = -.112 
p = 0.106 

r = .056 
p = 0.415 

OSS Sub 2 Social 
(M =3.310) 

r = -.025 
p = 0.718 

r = -.038 
p = 0.593 

r = .034 
p = 0.691 

r = -.086 
p = 0.211 

r = .106 
p = 0.124 

OSS Sub 3 Inform 
(M = 3.888) 

r = .048 
p =0.489 

r = -.051 
p =0.466 

r = -.092 
p =0.276 

r = -.086 
p =0.215 

r = -.083 
p =0.232 

      

DDRQoL-R9 Total 
(M = 4.115) 

r = -.193  
p = 0.005* 

r = -.220 
p = 0.002* 

r = .106 
p = 0.211 

r = --317 
p <0.001* 

r = .336 
p <0.001* 

DDRQoL-R9 
Sub 1 Satisfaction 
(M = 4.270)*** 

r = -.132 
p = 0.055 

r = -.045 
p = 0.518 

r = .088 
p = 0.297 

r = -.147  
p = 0.033* 

r = .217 
p = 0.001* 

DDRQoL-R9 
Sub 2 Burden 
(M = 3.377) 

r = -.175 
p = 0.011* 

r = -.226 
p = 0.001* 

r = .031 
p = 0.714 

r = -.363 
p < 0.001* 

r = .278 
p < 0.001* 

DDRQoL-R9 
Sub 3 Merit 
(M = 4.699)*** 

r = -.139 
p = 0.043* 

r = -.227 
p = 0.001* 

r = .184 
p = 0.029* 

r = -.179 
p = 0.009* 

r = .300 
p < 0/001* 

      

Dietary Routines  
Total 
(M = 3.401) 

r = -.158 
p = 0.022* 
(n = 209) 

r = .000 
p = 0.999 

r = -.033 
p = 0.695 

r = .123 
p = 0.074 

r = -.082 
p = 0.235 

Routines Sub 1 Family 
Support 
(M = 2.978) 

r = .045. 
p = 0.512 

r = -.084 
p = 0.229 

r = .056 
p = 0.511 

r = .019 
p = 0.787 

r = .012 
p = 0.865 

Routines Sub 2 
Planning 
(M = 4.312) 

r = -.240 
p < 0.001* 

r = -.219 
p = 0.002* 

r = .163 
p = 0.054** 

r = -.325 
p < 0.001* 

r = .282 
p < 0.001* 
 

Routines Sub 3 Eating 
Situations 
(M = 2.356) 

r = .295 
p < 0.001*  

r = .291 
p < 0.001* 
. 

r = -.194 
p = 0.021* 

r = .427 
p < 0.001* 

r = -.315 
p < 0.001* 

Routines Sub 4 Meals 
(M = 3.419) 

r = .094 
p = 0.173 

r = -.013. 
p = 0.852 

r = -.192 
p = 0.023* 

r = .085 
p = 0.216 

r = -.213 
p = 0. 002*. 

*Significant at 0.05 level 

**Approaching significance at 0.05 level 
***Mean of subscale was not normally distributed 
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Table 20 

Comparing Influence of Primary FBSG Access Frequency and Duration on Means of Diabetes 

Diet Related Quality of Life-R9 (DDRQoL-R9) Total and Subscale 

 

ALL 
RESPONDENTS 

DDRQoL-R9 Total 
Scale 

DDRQoL-R9 
Subscale 1 
Satisfaction 

DDRQoL-R9 
Subscale 2 
Burden 

DDRQoL-R9 
Subscale 3 
Merit* 

FREQUENCY of 
ACCESS 

    

Once Weekly M = 4.48 
(SD = 0.399) 

M = 4.43 
(SD = 0.568) 

M = 4.14 
(SD = 0.634) 

M = 4.86 
(SD = 0.378) 

Twice Weekly M = 4.26 
(SD = 0.269) 

M = 4.44 
(SD = 0.544) 

M =3.56 
(SD = 0.404) 

M = 4.78 
(SD = 0.404) 

Three times 
Weekly 

M = 4.27 
(SD = 0.528) 

M = 4.33 
(SD = 0.544) 

M = 3.67 
(SD = 0.861) 

M = 4.81 
(SD = 0.504) 

Almost Every Day M = 4.01^ 
(SD = 0.565) 

M = 4.16^ 
(SD = 0.579) 

M = 3.23 
(SD = 0.658) 

M = 4.62 
(SD = 0.691) 

Once Daily M = 4.07 
(SD = 0.576) 

M = 4.14 
(SD = 0.611) 

M = 3.42 
(SD = 0.946) 

M = 4.65 
(SD = 0.467) 

Twice Daily M = 3.96 
(SD = 0.633) 

M = 4.07^ 
(SD = 0.702) 

M = 3.12 
(SD = 0.945) 

M = 4.68 
(SD = 0.622) 

Three or More 
Daily 

M = 4.30^ 
(SD = 0.475) 

M = 4.51^ 
(SD = 0.508) 

M = 3.52 
(SD = 1.017) 

M = 4.85  
(SD = 0.056) 

ANOVA F(6,212) = 2.809; 
P = 0.012** 

F(6, 212) = 3.242 
P = 0.005** 

F(6,212) = 1.957 
P = 0.073 

F(6,212) = 1.090 
P = 0.370 

TIME PER VISIT     

< 15 Minutes M = 3.98^ 
(SD = 0.635) 

M = 4.12 
(SD = 0.666) 

M = 3.21 
(SD = 0.954) 

M = 4.60 
(SD = 0.721) 

15 – 30 Minutes M = 4.20^ 
(SD = 0.468) 

M = 4.35 
(SD = 0.526) 

M - 3.46 
(SD = 0.849) 

M = 4.79 
(SD = 0.411) 

30 – 45 Minutes M = 4.30 
(SD = 0.408) 

M = 4.47 
(SD = 0.500) 

M = 3.59 
(SD = 1.060) 

M = 4.85 
(SD = 0.348) 

45 – 60 Minutes M = 4.25 
(SD = 0.167) 

M = 4.472 
(SD = 0.419) 

M = 3.42 
(SD = 0.500) 

M = 4.92 
(SD = 0.167) 

> 60 Minutes M = 4.48 
(SD = 0.338) 

M = 4.62 
(SD = 0.356) 

M = 3.90 
(SD = 0.854) 

M = 4.90 
(SD = 0.163) 

ANOVA F(4/214), = 3.758; 
p = 0.006** 

F(4,214) = 3.417; 
p = 0.010** (no ^) 

F(4,214) = 1.85; 
p = 0.120 

F(4,214) = 2.229 
p = 0.067*** 

*Not normally distributed.     ^ Areas of significance. 

** Significant at 0.05 level.    *** Approaching significance at 0.05 level. 
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Table 21 

Correlations between Subscales within the Dietary Routines Scale and Diabetes Diet Related 

Quality of Life (DDRQoL-R9) 

Scales and 
Subscales 

Means Dietary 
Routines 
Total 

Subscale 1 
(Family 
Support) 

Subscale 2 
(Planning) 

Subscale 3 
(Eating 
Situations) 

Subscale 4 
(Meals) 

Dietary 
Routines 
Total 

M = 3.401 
(SD = 0.342) 

__ r = .848 
p < 0.001* 

r = .241 
p < 0.001** 

r = .287 
p < 0.001** 

r = .557 
p < 0.001** 

Subscale 1 
(Family 
Support) 

M = 2.978 
(SD = 1.065) 

__  
__ 

r = .226 
p = 0.001** 
 

r = -.038 
p = 0.568 

r = .241 
p <0.001** 

Subscale 2 
(Planning) 

M = 4.372 
(SD = 0.438) 

__ __ __ r = -.689 
p < 0.001** 

r = .023 
p = 0.725 

Subscale 3 
(Eating 
Situations) 

M = 2.356 
(SD = 0.773) 

__ __ __ __ r = .302 
p < 0.001** 

Subscale 4 
(Meals) 

M = 3.419 
(SD = 0.468) 

__ __ __ __ __ 

       

DDRQoL-R9 
Total 

M = 4.115 
(SD = 0.544) 

r = .022 
 p = 0.742 

r = .131 
 p = 0.047* 

r = .615 
 p < 0.001** 

r = -.587 
 p < 0.001** 

r = -.111 
 p = 0.093 

Subscale 1 
(Satisfaction) 

M = 4.270 
(SD = 0.592) 

r = .137 
p = 0.037* 

r = .058 
p = 0.016* 

r = .483 
p < 0.001** 

r = -.359 
p < 0.001** 

r = .0.019 
p = 0.771 

Subscale 2 
(Burden) 

M = 3.377 
(SD = 0.909) 

r = -.102 
 p = 0.122 

r = .082 
 p = 0.215 

r = .512 
 p < 0.001** 

r = -.636 
 p < 0.001** 

r = -.170 
 p = 0.010** 

Subscale 3  
(Merits) 

M = 4.699 
(SD = 0.576) 

r = .084 
 p = 0.203 

r = .081 
 p = 0.218 

r = .044 
 p < 0.001** 

r = -.293 
p < 0.001**  

r = -.067 
 p = 0.308 

       

*Significant at 0.05 level 
**Significant at 0.01 level 
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Table 22  

Comparing Influence of Primary FBSG Access Frequency and Duration on Means of Dietary 

Routine Subscales 

 Dietary Routines 
Total Scale 

Diet Routines 
Subscale 1 
Family Support 

Diet Routines 
Subscale 2 
Planning 

Diet Routines 
Subscale 3 
Eating 
Situations 

Diet Routines 
Subscale 4 
Meals 

FREQUENCY 
of ACCESS 

     

Once Weekly M = 3.41 
(SD = 0.327) 

M = 3.33 
(SD = 1.062) 

M = 4.56 
(SD = 0.432) 

M = 1.94 
(SD = 0.618) 

M = 3.37 
(SD = 0.547) 

Twice Weekly M = 3.42 
(SD = 0.200) 

M =2.81 
(SD = 0.817) 

M = 4.38 
(SD = 0.386) 

M = 2.44 
(SD = 0.692) 

M = 3.67 
(SD = 0.301) 

Three times 
Weekly 

M = 3.03^ 
(SD = 0.283) 

M = 2.04 
(SD = 0.806) 

M = 4.15 
(SD = 0.382) 

M = 2.25 
(SD = 0.823) 

M = 3.09 
(SD = 0.302) 

Almost Every 
Day 

M = 3.38 
(SD = 0.359) 

M = 2.96 
(SD = 1.113) 

M = 4.27 
(SD = 0.455) 

M = 2.46 
(SD = 0.661) 

M = 3.39 
(SD = 0.436) 

Once Daily M = 3.45^ 
(SD = 0.307) 

M = 3.21 
(SD = 1.074) 

M = 4.27 
(SD = 0.493) 

M = 2.52 
(SD = 0.870) 

M = 3.40 
(SD = 0.429) 

Twice Daily M = 3.45^ 
(SD = 0.359) 

M = 3.10 
(SD = 1.128) 

M = 4.44 
(SD = 0.474) 

M =2.40 
(SD = 0.771) 

M = 3.53 
(SD = 0.586) 

Three or 
More Daily 

M = 3.37 
(SD = 0.307) 

M = 2.83 
(SD = 0.982) 

M = 4.52 
(SD = 0.335) 

M = 2.12 
(SD = 0.771) 

M = 3.47 
(SD = 0.468) 

ANOVA 
 

F(6,212) = 1.783 
p =-0.104 

F(6,212) = 1.472 
p = 0.189 

F(6,212) = 2.883 
p = 0.010** 

F(6,212) = 1.788 
p = 0.103 

F(6,212) = 1.159 
p = 0.329  

TIME PER 
VISIT 

     

< 15 Minutes M = 3.42 
(SD = 0.316) 

M = 3.00 
(SD = 1.075) 

M = 4.31 
(SD = 0.454) 

M = 2.46 
(SD = 0.765) 

M = 3.48 
(SD = 0.467) 

15 – 30 
Minutes 

M = 3.35 
(SD = 0.318) 

M = 2.85 
(SD = 1.009) 

M = 4.37 
(SD = 0.446) 

M = 2.30 
(SD = 0.761) 

M = 3.39 
(SD = 0.461) 

30 – 45 
Minutes 

M = 3.41 
(SD = 0.422) 

M = 3.12 
(SD = 1.192) 

M = 4.51 
(SD = 0.356) 

M = 2.15 
(SD = 0.835) 

M = 3.29 
(SD = 0.462) 

45 – 60 
Minutes 

M = 3.66 
(SD = 0.359) 

M = 3.78 
(SD = 0.976) 

M = 4.63 
(SD = 0.404) 

M =2.33 
(SD = 0.327) 

M = 3.35 
(SD = 0.379) 

> 60 Minutes M = 3.10 
(SD = 0.327) 

M = 2.30 
(SD = 0.943) 

M = 4.59 
(SD = 1.225) 

M = 1.71 
(SD = 0.548) 

M = 3.00 
(SD = 0.346) 

ANOVA 
 

F(4,214) = 2.502 
p = 0.043** (no 
^) 

F(4,214) = 1.675 
p = 0.157 

F(4,214) = 1.921 
p = 0.108 

F(4,214) = 2.282 
p = 0.062*** 

F(4,214) = 2.544 
p = 0.041** (no 
^) 

** Significant at 0.05 level.     *** Approaching significance at 0.05 level 
^ Areas of significance 
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Table 23 

Summary of Aims and Outcomes 

Aim One - Questions Outcomes 

1. Differences in access based on 
primary FBSG 

Frequency & duration was equitable among primary FBSGs. 

2. Differences in access based on 
gender 

Frequency was significantly higher for females than males; 
duration was equitable. 

3.  Differences in access based on 
type of diabetes 

Frequency & duration was equitable among types of diabetes. 

4. Differences in access based on 
age 

Frequency & duration was equitable among ages. 

5. Differences in access based on 
experiences 
A:  Years with diabetes 
B:  Years with FBSGs 
C:  Years with VLCKD 

Frequency & duration was equitable among experiences (i.e., 
years with diabetes, years with FBSGs, years with VLCKD). 

6. Differences in access based on 
outcomes 
A. Recent HgbA1C 
B. Change in HgbA1C 
C. Recent BMI 
D. Change in BMI 

Frequency & duration was equitable for four reported 
outcomes (i.e., recent HgbA1C, change in HgbA1C, recent 
BMI, change in BMI). 

Aim Two - Questions Outcomes 

1. Component most highly rated of 
the three Online Social Support 
(OSS) Subscales 

The informational support subscale (all respondents) had 
highest mean, followed by esteem/ emotional support, with 
lowest mean for social companionship support subscale 

2. Differences in OSS subscales 
based on primary FBSG 
A. Esteem/ emotional  
B. Social companionship 
C. Informational 

Esteem/ emotional subscale mean was significantly lower for 
Other FBSG than for Reversing Diabetes, but not Keto for 
Type 1. Means for social companionship and informational 
subscales were equitable among primary FBSGs. 
 

3. Differences in OSS subscale 
means based on FBSG access 
A. Esteem/ emotional  
B. Social companionship 
C. Informational 
 

Frequency: The esteem/ emotional subscale mean and the 
social companionship mean were significantly higher for those 
with FBSG access three or more times daily than for those 
with access almost every day. The informational subscale was 
equitable among access frequencies.  
Duration: The esteem/ emotional subscale mean and the 
social companionship mean were significantly higher for those 
with FBSG access more than 60 minutes than for those less 
than 15 minutes. Mean for informational subscale was 
equitable among access durations. 

4. Differences in OSS subscales 
based on gender. 

Means of OSS subscales were equitable between genders 

5. Differences in OSS subscales 
based on type of diabetes. 

OSS subscales were equitable among type of diabetes. 
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6. Correlations between OSS 
subscales and respondent ages 

OSS subscales showed no significant correlations with 
respondent ages. 

7. Correlations between OSS 
subscales and experiences. 
A:  Years with diabetes 
B:  Years with FBSGs 
C:  Years with VLCKD 

OSS subscales had no significant correlation for years with 
diabetes. Social companionship showed small significant 
positive correlations with FBSG years and VCLKD years. 

8. OSS support experiences rated 
most important to respondents. 

Esteem emotional: “People encourage me when I’m online” 
(57.6% of all respondents). Social companionship: “Online, I 
belong to groups with similar interests’ (72.1% of all 
respondents). Informational: “Online, people provide me with 
helpful information (54.6% of all respondents). 

Aim Three - Questions Outcomes 

1. Component most highly rated of 
the three DDRQoL-R9 Subscales. 

Perceived merits of the diet subscale (all respondents) had the 
highest mean; rated 5 out of 5 (Likert) by 75% respondents. 

2.  A.  Differences in DDRQoL-R9 
total and subscales based on 
Primary FBSG membership. 
B.  Differences in DDRQoL-R9 total 
and subscales based on Primary 
FBSG access (frequency & 
duration) 

A. Means of scales were equitable among primary FBSGs. 
B. Frequency: Total DDRQoL-R9 and satisfaction with diet 

subscale means were significantly higher for those with 
FBSG access three or more times daily than for those 
with access almost every day. 
 Duration: Total DDRQoL-R9 mean was significantly 
higher for those with FBSG access more than 60 minutes 
than for those less than 15 minutes. Means for subscales 
were equitable among access durations. 

3. Differences in DDRQoL-R9 total 
and subscales based on gender. 

DDRQoL-R9 total, satisfaction with diet subscale, and merit of 
diet subscale were equitable between genders. Burden of diet 
was significantly higher for males than females (Note: reverse 
scoring). 

4. Differences in DDRQoL-R9 total 
and subscales based on type of 
diabetes. 

DDRQoL-R9 total and subscales were equitable among types 
of diabetes. 

5. Correlations between DDRQoL-R9 
total and subscales and 
respondent ages 

DDRQoL-R9 total, satisfaction with diet subscale, and merit of 
diet subscale showed no significant correlations with 
respondent ages. Burden of diet showed a small significant 
positive correlation with respondent age (Note: reverse 
scoring) 

6. Correlations between DDRQoL-R9 
total and subscales and 
experiences. 
A:  Years with diabetes 
B:  Years with FBSGs 
C:  Years with VLCKD 

DDRQoL-R9 total and subscales had no significant correlation 
for years with diabetes. DDRQoL-R9 total and burden of diet 
(Note: reverse scoring) showed significant positive correlations 
with FBSG years and VLCKD years. 

7. Correlations between DDRQoL-R9 
total and subscales and daily 
carbohydrate limit 

Significant negative correlations were found between daily 
carbohydrate limit and DDRQoL-R9 total, burden of diet, and 
merits of diet subscales. Negative correlation between carb 
limit and satisfaction with diet subscale approached 
significance. 
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8. Correlations of DDRQoL-R9 total 
and subscales with outcomes 
A. Recent HgbA1C 
B. Change in HgbA1C 
C. Recent BMI 
D. Change in BMI 

Significant positive correlations between DDRQoL-R9 total 
with recent HgbA1C and change in BMI; negative correlation 
with recent BMI.  
Significant positive correlation between satisfaction subscale 
and change in BMI; negative correlation with recent BMI.  
Significant positive correlation between burden of diet 
subscale and change in BMI; negative correlation with recent 
HgbA1c, and recent BMI. 
Significant positive correlations between merit of diet subscale 
and change in HgbA1c and change in BMI; negative 
correlations with recent HgbA1C and recent BMI. 

Aim Four - Questions Outcomes 

1. Relationships between Revised 
Dietary Routines total subscales 
(family support, planning, eating 
situations, and meal structure) 

Significant positive correlations between total and all 
subscales, and between most subscale pairs. Correlation not 
significant between family support and eating situations; nor 
between planning and meal structure. 

2. A.  Differences in Revised Dietary 
Routines total and subscales 
based on Primary FBSG 
membership. 
B.  Differences in Revised Dietary 
Routines total and subscales 
based on Primary FBSG access 
(frequency & duration) 

A. A. Significantly higher means for both Total and family 
support subscale found for FBSG members of Keto Type 
1. Other subscales were equitable among FBSGs. 

B. Frequency: Planning subscale mean significantly higher 
for those with FBSG access three or more times daily 
than for those with access almost every day. Family 
support, eating situations, meal structure subscales and 
Total were equitable among access frequencies. 
Duration: Family support, planning, and eating situations 
subscales were equitable among access durations. 
ANOVA for Meal structure subscale and Total indicated 
significant between group differences, though Post Hoc 
comparisons showed no significant differences based on 
duration. 

3. Differences in Revised Dietary 
Routines total and subscales 
based on gender. 

Means for the Total, and for family support and planning 
subscales were equitable between genders. Mean for eating 
situations subscale was significantly higher for females than 
for males. Mean for meal structure subscale was higher for 
females than for males, approached significance. 

4. Differences in Revised Dietary 
Routines total and subscales 
based on type of diabetes 

Means for total and subscales were equitable among types of 
diabetes. 

5. Correlations between Revised 
Dietary Routines total and 
subscales and respondent ages 

For family support subscale means, no significant relationship 
with respondent age was found. Planning subscale and Total 
means showed significant positive correlations with 
respondent age. Eating situations and meal structure 
subscales showed significant negative correlations with 
respondent age. 

6. Correlations between Revised 
Dietary Routines total and 
subscales and experiences. 

Revised Dietary Routines total and subscale means had no 
significant correlation for years with diabetes. Eating situations 
and meals subscale and Total means showed significant 
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A:  Years with diabetes 
B:  Years with FBSGs 
C:  Years with VLCKD 

though small negative correlations with both FBSG years and 
VLCKD years. 

7. Correlations between Revised 
Dietary Routines total and 
subscales and daily carbohydrate 
limit 

Significant negative correlations between daily carbohydrate 
limit and means for Planning subscale and Total. 
Significant positive correlations noted between daily 
carbohydrate limit and means for eating situations subscale. 
No significant correlations between daily carbohydrate limit 
and means for family support or meal structure subscales. 

8. Correlations of Revised Dietary 
Routines total and subscales with 
outcomes 
A. Recent HgbA1C 
B. Change in HgbA1C 
C. Recent BMI 
D. Change in BMI 

Significant positive correlation between Planning subscale and 
change in BMI; change in HgbA1C approached significance; 
negative correlation with recent HgbA1C and recent BMI. 
Significant positive correlation between eating situations 
subscale and recent HgbA1c and recent BMI; negative 
correlations with change in HgbA1C and change in BMI. 
Significant negative correlations between meal structure 
subscale and change in HgbA1C and change in BMI. 
No correlations found for family support subscale or Total. 
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APPENDIX A 

Signed permission forms from group administrators to post invitation 
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APPENDIX B 

PsychData Consent Page 
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APPENDIX C 

IRB Letter of Exempt Status 
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APPENDIX D 

PsychData Questionnaire 
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APPENDIX E 

Signed permission to use survey forms 



 

266 

 



 

267 

 



 

268 

APPENDIX F 

FBSG Invitation to Participate in Survey 
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