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ABSTRACT 

The number of individuals developing prediabetes and Type 2 Diabetes Mellitus (T2DM) 

in New Brunswick (NB) increases dramatically each year (Bilanzie & Rosella, 2017). 

This suggests that the current preventative strategies and management of these diseases 

may be ineffective (Hallberg, Gershuni, Hazbun, & Athinarayanan, 2019). Emerging 

research indicates insulin resistance is the hypothesized pathological condition 

underpinning prediabetes and Type 2 Diabetes (Crofts, Zinn, Wheldon & Schofield, 

2015), and that it is the over-consumption of refined carbohydrates which is the 

prominent driving factor in the development of insulin resistance. Studies demonstrate 

that prediabetes and T2DM are reversible when adopting low refined carbohydrate and 

intermitting fasting therapy (Hallberg et al. 2019; Furmli, Elmasry, Ramos, & Fung, 

2018). This study utilized a case study design method to describe the experience of three 

NB adult females with prediabetes. These three participants participated in a 4-week 

nurse-guided lifestyle intervention. The intervention included: a low refined carbohydrate 

meal plan, intermittent fasting plan, virtual education, and continuous nursing support. 

This case study research concluded that: a low refined carbohydrate diet and intermittent 

fasting intervention was adopted by all three participants with prediabetes; the nurse 

researcher positively influenced the participants; biomarker improvements were noted; 

the case study methodology approach allowed the nurse researcher’s role to be 

interactive; and participants had common barriers to health behaviour change. These 

included time barriers, monetary barriers, and limited family and social support.  
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1.0 INTRODUCTION 

1.1 Background 

The prevalence of diabetes in Canada is exponentially worse with each passing 

year. By 2025, it is estimated that 35% of the Canadian population will have diabetes 

(and approximately 90% are Type 2 Diabetes Mellitus (T2DM)) (McArdle et al., 2019). 

This represents a 44% increase from 2015 statistics (Bilanzie & Rosella, 2017). By 2022, 

this modern plague will create a new national monetary burden of $15 billion annually 

(Bilanzie & Rosella, 2017). In New Brunswick (NB), best estimates predict that by 2020 

diabetes will affect 100,000 people incurring a new provincial cost of $377 million 

annually. As well, the number of individuals developing T2DM in NB supersedes our 

national rate (Bilanzie & Rosella, 2017). These rising costs are a strain on both provincial 

and national healthcare budgets. 

Emerging research shows prescribing a low refined carbohydrate diet, combined 

with intermittent fasting, directly addresses insulin resistance and improves T2DM 

biomarkers (Hallberg et al., 2019; Furmli et al., 2018; Unwin & Unwin, 2014). These 

improvements include a decrease in waist circumference, a decrease in serum fasting 

insulin, a decrease in serum fasting blood glucose, and a decrease in glycated hemoglobin 

(HbA1c) levels (Boden, Sargrad, Homko, Mozzoli, & Stein, 2005; Furmli et al., 2018; 

Mayer et al., 2014; Saslow et al., 2014; Yamada et al., 2014; Ziaee, Afaghi, & 

Sarreshtehdari, 2011). In essence, all the disease-defining parameters improve when 

adopting a low refined carbohydrate diet and intermittent fasting therapies. 
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T2DM is one of the five symptoms of metabolic syndrome. Having metabolic 

syndrome increases the incidence of developing heart disease and stroke, cancer, 

polycystic ovarian disease, non-alcoholic fatty liver disease, sleep apnea, and obesity 

(Huang, 2009). Studies examining low-carbohydrate diets, and or intermittent fasting 

programs, also demonstrate improvements in metabolic syndrome markers. These 

improvements include a decrease in serum triglycerides, an increase in high-density 

lipoprotein, improved blood pressure, decrease in waist circumference, and improved 

serum fasting blood glucose (Accursol et al., 2008). Fonseca (2007) explained in the 

article, Early Identification and Treatment of Insulin Resistance: Impact on Subsequent 

Prediabetes and Type 2 Diabetes, that lifestyle changes can reduce the likelihood of 

developing insulin resistance and T2DM. Fonseca stated that once one has a diagnosis of 

T2DM, the damaging effects on the cardiovascular system have already taken place. 

Therefore, it is in the best interest of patients and healthcare providers to address 

prediabetes and insulin resistance before it progresses into T2DM.  

Huang (2009) also outlined that diseases correlating with metabolic syndrome 

share a “clustering of some risk factors and their shared responsiveness to lifestyle 

modifications suggests that they are not independent of one another and that they share 

underlying causes, mechanisms, and features” (p. 231). Given that insulin resistance is 

the central feature, this would suggest that reversing insulin resistance not only drives 

reversing prediabetes and T2DM, but also positively addresses all conditions related to 

metabolic syndrome. 

Role of insulin. Insulin is a hormone secreted by the pancreas in response to 

serum glucose elevations (Fonseca, 2007). When serum glucose rises, so too do serum 
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insulin levels. This is a normal physiological process. Insulin facilitates entry points for 

glucose to enter the cell. This process allows for the delivery of cellular nourishment and 

fuel. However, with constant and long-term glucose bombardment, insulin signaling can 

deteriorate and manifest prediabetes and T2DM (Fonseca, 2007).  

Insulin resistance. Xu et al. (2003) defined insulin resistance as “a decreased 

response of the peripheral tissues to insulin’s action” (p. 1821). This decreased response 

is due to the over-consumption of refined glucose-rich carbohydrates, and also indicates 

that a cell’s capacity to store glucose is reached. The cell is deemed full and can no longer 

store additional glucose. 

Despite reaching this glucose storage capacity, human physiology desires serum 

glucose stability. This hyperglycemic state requires increased serum insulin secretion 

from the pancreas in order to counter the dangerously elevated serum glucose and return 

serum levels back to normal. Fonseca (2007) explained this phenomenon by describing 

that the increased insulin output forces additional glucose into already stuffed, highly-

resistant cells, and that eventually, as the body’s demand for insulin out paces the 

pancreas’ production capacity, and as cell become even more resistant, hyperglycemia 

results. Hyperglycemia is the sentinel event in T2DM diagnosis (Weyer, Bogardus, Mott, 

& Pratley, 1999). Figure one below shows a depiction of a cell becoming insulin 

resistant. 
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Figure 1.1 Depiction of a normal cell and a cell transforming into an insulin resistant cell 
(Retrieved from: http://viim.org/horse-cushings-insuline-resistance-metabolic-
syndrome.php). 

 

It has been suggested that two, low risk and efficacious methods to maintain serum blood 

glucose homeostasis are: adapting a low refined carbohydrate diet and implement an 

intermittent fasting practice (Cabo & Mattson, 2019; Furmli et al., 2018).  

Type 2 Diabetes Mellitus. It is now regarded that T2DM starts approximately 

four to seven years before its formal diagnosis, this state is known as prediabetes (Ekoe, 

Goldenberg, & Katz, 2018). Compensatory mechanisms during prediabetes, initially 

maintain homeostatic blood sugar through storing excess glucose in liver, fat, and other 

organ cells. However, once these cells deem they are full, the pancreas will continue to 

increase insulin excretion in a futile attempt to drive even more glucose into these over-

stuffed cells (Xu et al., 2003).  

The tipping point from prediabetes to T2DM occurs when these storage depots 

can no longer compensate with the continual refined carbohydrate bombardment. Once 

the diagnosis of T2DM is declared, observable hyperglycemia is noted as the glucose 

now accumulates and remains elevated in the blood stream (American Diabetes 
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Association, 2019). Ekoe et al. (2018) and Punthakee, Goldenburg, and Katz (2018) 

summarized the classification of prediabetes and diabetes as: 

•   Prediabetes is declared when there is a fasting plasma glucose of 6.1-6.9 mmol/L 

and/or an HbA1c of 6.0%-6.4% and/or an oral glucose tolerance test of 7.8-11.0 

mmol/L. 

•   Diabetes is declared when there is a fasting plasma glucose of 7.0 mmol/L or 

greater and/or an HbA1C of 6.5% or greater and/or an oral glucose tolerance test 

of 11.1mmol/L or greater. 

Presently, T2DM guidelines do not include an in-depth care plan which incorporates 

lifestyle modifications to the degree where a therapeutic effect for reversing this disease 

is obtained (Hallberg et al., 2019; Spritzler, 2012). I acknowledge in this thesis that 

hyperglycemia is merely an easily measured symptom driven by insulin resistance, and 

presently, the management for prediabetes and T2DM focuses on managing 

hyperglycemia. However, this does nothing to address what is driving or initiating the 

hyperinsulinemia and insulin resistance. This nurse guided-intervention will combine a 

dietary and fasting protocol which has the potential to address hyperinsulinemia at its 

root. 

 1.2 Research Propositions  

The aim of this thesis was to describe the experience of three NB adults with 

prediabetes while partaking in a 4-week nurse-guided lifestyle intervention. This 

qualitative research utilized a case study methodology to examine the experiences. Two 

main study propositions were developed from the following questions: how would 
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participants manage social and personal barriers when attempting to adhere to a nurse-

guided behaviour change intervention, and how would the presence of the nurse influence 

the behaviours needed to adapt to the intervention? The study propositions created from 

these questions were: NB adults with prediabetes will face many personal and social 

barriers when attempting this lifestyle behaviour change; and NB adults with prediabetes 

will be influenced by the nurse researcher when attempting this behaviour change. An 

analysis of each participant’s experience was examined through the lens of Nola Pender’s 

Health Promotion Model (Pender et al., 2011). Ultimately, the goal of this research was 

to utilize the findings in order to help further develop this novel, nurse-guided health 

promotion intervention. 

        Each participant took part in a 4-week nurse-guided lifestyle behaviour change 

intervention. Body weight (in pounds), and waist circumference measurements (in 

centimeters) were taken on Day 1 and Day 30 of the intervention to observe for 

intervention efficacy. The intervention consisted of a nurse-delivered virtual educational 

session (on Day 1), as well as weekly virtual check-in meetings. The participants were 

asked to journal their progress, including challenges and achievements, as well as any 

barriers and/or facilitators they encountered while attempting this behavior change 

intervention. On Day 30 (the last day) of the intervention, the nurse researcher and 

participant partook in a virtual closing interview where the participants were asked to 

reflect on the two research proposition statements. 

3.5 Project Assumptions 

The project assumptions were as follows:  
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•   each participant was expected to take part in the 4-week prescribed intervention, 

•   participants were required to have a prediabetic diagnosis, 

•   participants needed to be open to learning new methods for controlling their 

prediabetes, 

•   participants needed to give their maximal effort when attempting this behaviour 

change intervention,  

•   participants needed to voice any concerns to nurse researcher and/or their primary 

practitioner if they felt unwell at any time during the intervention, and  

•   participants needed to not be currently using any oral hyperglycemic or 

exogenous insulin medication.  

1.3 Researcher’s Perspective 

After more than 15 years of bedside nursing, I noticed a disturbing healthcare 

trend in my practice. Increases in patient comorbidities and premature chronic disease 

development were inflecting upward. A major contributor to this observation lies within 

the ineffectiveness of addressing the underlying root cause of chronic diseases, including 

prediabetes and T2DM.  

In my early 30s, I experienced gestational diabetes with my second pregnancy. 

Gestational diabetes is a form of insulin resistance that is linked to human placental 

growth hormone (Barbour et al., 2002). I felt that I did not fit the profile of someone who 

should or could get gestational diabetes. In 7 months, I went from a 125 pound ironman 

finisher to tipping the scale at 190 pounds. I acknowledged that, yes, I was pregnant, but 

something did not add up. 
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Figure 1.2 Normal physiology, then 7 months later a gestational diabetic. 

 

The picture to the right would suggest I had lost control of my previous “healthy” 

behaviour habits. However, my eating habits did not change so dramatically as to warrant 

this massive weight gain, nor did I become sedentary.  

I had a consultation with a dietician to discuss changes I could have made to 

control the gestational diabetes. Their only advice was for me to reduce sugar intake. 

However, their diet plan that was given to me included breakfast cereals, bread, crackers, 

juice, etc. This was very upsetting to me because, at the time, I had been currently 

following Canada’s Food Guide. I was confused about how to manage my gestational 

diabetes, but most of all, I was perplexed as to how I developed gestational diabetes. 
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I went through the remainder of my pregnancy eating a diet recommended by the 

Canadian Diabetic Association, which was basically the diet I had been following all 

along. My diabetic status remained unchanged throughout the pregnancy, even while 

following the recommended nutritional guidelines. Looking back on my gestational 

diabetic experience, I now understand that pregnancy itself creates a temporary state of 

relative insulin resistance, and the high carbohydrate diet I was consuming exacerbated 

this physiological state (Barbour et al., 2002).  

The shock and fear I experienced when my family doctor informed me I had 

diabetes is something I will always remember. I understand that my experience was 

transient, however, it created a new passion for chronic disease avoidance. My family and 

I now adopt lifestyle practices which support chronic disease risk mitigation. We reduce 

our risk for developing chronic disease through the following lifestyle habits: we make a 

conscious effort to reduce intake of refined carbohydrates and sugars, juices, pre-

packaged preservative laden items, vegetable and soy oils, and non-fermented dairy 

products. We consume vegetables, seeds and nuts, fermented dairy, organic grass-fed 

meats, and wild caught fish. We use avocado oil, coconut oil, olive oil, and butter as fat 

sources. We do not smoke or drink alcohol. We exercise daily. We sleep 8 plus hours 

every night. We spend as much time as possible outside. My husband and I partake in 

weekly 16 to 24 hour group therapeutic fasts. We turn off electronics after supper. We do 

our best to maintain these lifestyle practices, and when we veer from this path, we 

immediately feel their negative effects. It was, and still is, an iterative and progressive 

process, with constant adjustment. 
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As a bedside registered nurse (RN) I desire to address diseases like prediabetes 

and T2DM, at their root, instead of merely masking and controlling symptoms with 

medications and medical procedures. However, in order to gain prediabetic/T2DM 

expertise, it required furthering my education in order to adopt the qualities and skills of a 

leader, researcher, and consultant. So, in September 2015, I began my journey and 

enrolled in the UNB Master of Nursing Program, with the goal of creating a thesis 

project. In conjunction with this master’s program, I enrolled at the Canadian School of 

Natural Nutrition, and in 2018 earned my diploma as a Registered Holistic Nutritionist.  

Researcher bias. It is apparent that as a researcher I hold bias to the positive 

health effects low refined carbohydrate and intermittent fasting therapies hold. As one 

will read in the literature review, these positive effects are well documented, however, the 

aim of this study was not to demonstrate the effectiveness of these lifestyle habits, but 

instead, it was to examine the experience of three New Brunswick adults had while 

attempting to adhere to a low refined carbohydrate intermittent fasting  intervention. 

Hardy (2012) was very profound in writing, 

Nursing has a mandate from society to use its specialized body of knowledge and 

skills for the betterment of humans. The mandate implies that knowledge and skills 

must grow in such a way as to keep up with the changing health goals of society. (p. 

345)  

 
As such, my personal nursing mandate is to ensure accurate, evidence-based prescriptions 

are provided to patients suffering with chronic diseases like prediabetes/T2DM. This case 

study now indirectly becomes a showcase of how advanced nursing roles can reduce the 
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incidence of these diseases. This project created a platform where advanced practice 

nurses are in a position where they may have a direct positive effect on the health status 

of New Brunswick adults.  

1.4 Research Significance 

This research is the first step towards understanding the barriers and facilitators 

that NB adults with prediabetes face when trying to adapt lifestyle habits that directly 

reverses insulin resistance pathology, and these understandings will help to inform and 

revise this intervention. Future studies could include re-testing a revised nurse-guided 

intervention and observe larger groups over longer periods of time. In NB, the incidence 

of T2DM is higher than the national average (Government of New Brunswick, 2016), 

therefore, it is imperative that our provincial healthcare system look for novel efficacious 

measures to help combat and reverse this pathological trend.  

Additionally, persons of lower social economic status have a greater incidence of 

T2DM (Government of New Brunswick, 2016). These individuals are at risk of becoming 

a part of the 57% of Canadians who cannot afford their medications and medical supplies 

needed to manage their diabetes (Casey, 2019). This study intervention required no 

expensive medical intervention, nor side-effect laden pharmaceuticals. It did, however, 

require the participants’ time, desire, and determination to develop the skills necessary to 

adapt these lifestyle behaviours, or should I say life-saving behaviours.  As the 

researcher, I predicted that consuming whole nutrient dense low refined carbohydrate 

foods would be challenging due to availability and cost, however, I ask, what is more 

expensive, low refined nutrient dense food, or continually missing work due to chronic 
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illness compounded with expensive medical equipment and pharmaceutical costs?  

Most of all, how does one put a price on simply feeling good? Thirty percent of 

people with diabetes show signs of depression and 39 % of Canadians with diabetes rate 

their over-all health as fair to poor (Government of New Brunswick, 2016; Houlden, 

2018). Consuming high-quality nutrient dense foods along with intermittent fasting, (as 

you will see in the literature review) has been described to increase energy, create a state 

of euphoria, and increase mental focus and clarity (Guillaume, Macgregor, Leboyer, & 

Michalsen, 2013). 

This next chapter will outline the methods used to complete a literature review for 

this project. The following review focuses on low carbohydrate and intermittent fasting 

therapies which reverse and/or treat prediabetes/T2DM. It also discusses Nola Pender’s 

theory on health promotion, as this functional tool was selected as the nursing theory 

which guided this project. Lastly, it outlines the gap in literature that exists between the 

experiences of adults with prediabetes/T2DM and low refined carbohydrate diets and 

intermittent fasting therapies.  
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2.0 LITERATURE REVIEW 

2.1 Search Terms 

An extensive literature search was conducted to discern research trends, identify 

knowledge gaps, and solidify the understanding of: the effects of a low carbohydrate diet 

on adults with prediabetes and T2DM, the effects of intermittent fasting on adults with 

prediabetes and T2DM, the application of Nola Pender’s Health Promotion Model when 

adapting a behaviour change, and lastly, understanding the experience of adults with 

prediabetes who participated in nurse-guided lifestyle intervention. CINAHL and 

PubMed, as well as a hand search of reference lists, were used to compile literature for 

this review. Electronic database search terms included a combination of these key words 

and phrases:  

•   To examine the efficacy of a low carbohydrate intervention the following search 

elements were used: “low-carbohydrate diet” or “low carbohydrate” or “low carb 

diet” or “ketogenic”, with limits applied for date (2010-current) and language 

(English), retrieved 170 articles. Of the 170 articles, 32 were found to be relevant. 

Six more articles were retrieved through a hand-search of reference lists. 

•   To examine the efficacy of intermittent fasting the following search elements 

were used: “intermittent fasting” AND (“type 2 diabetes” or “type 2 diabetes 

mellitus” or “t2dm”), with limits applied for date (2010-current) and language 

(English), retrieved 11 articles. Of the 11 articles, six were relevant. 

•   To examine the impact the Health Promotion Model has on behaviour change the 

following search elements were used: (MH “Pender Health Promotion Model”), 
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with limits applied for date (2010-current) and language (English), retrieved 58 

articles. Of those 58, three were found to be relevant, as well a reference list 

search found six more relevant articles.  

•   Missing from the literature was discussions surrounding the experience adults 

with prediabetes face when attempting to adhere to a nurse-guided dietary and 

lifestyle intervention. This research project helped to close this gap in academic 

literature.  

2.2 Low Carbohydrate Diet Literature Review 

Research outlining the superiority of low carbohydrate diets (when compared to 

other diets), and the positive effects they have on metabolic biomarkers, demonstrate a 

common underlying theme. This theme is that there is no consistency with the 

classification of low carbohydrate, moderate carbohydrate, or high carbohydrate diets. 

McArdle et al. (2019) concur with this sentiment in that there needs to be standardization 

of these definitions. McArdle et al. (2019) discussed that in the past, a 2000 calorie diet 

consisting of 40% carbohydrate was considered a low carbohydrate diet, but currently, 

many consider this to be a moderate carbohydrate diet. This inconsistency makes it 

difficult to compare, group, and assess these dietary studies. 

Some organizations and individuals suggested a daily low carbohydrate amount to 

be: 60-130g/day (Mayo Clinic Staff, 2017), 15g-95g/day (Atkins, 1973) or 20g-60g/day 

(Last & Wilson, 2006). Jung and Choi (2017) concurred with the definition inconsistency 

issues, and explained that there is a different metabolic effect between a low carbohydrate 

diet that allows for 40% of daily calories from carbohydrates versus one that allows for 5-
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10%. However, in the literature these two carbohydrate allowances (which have different 

metabolic effects) are both considered low carbohydrate and are grouped together when 

summarizing the effects of a low carbohydrate diet. This issue alone may decrease the 

significant effects that a true low-carbohydrate diet has on T2DM biomarkers. 

Jung and Choi (2017) discussed in their literature review that even though the 

daily amount of carbohydrate is undecided, most national recommendations around the 

world suggest 45% or more of daily calories should be from carbohydrates. However, 

when outlining dietary macronutrient composition, Jung and Choi (2017) stated that in 

2016, the American Diabetes Association proposed that daily carbohydrate consumption 

should be individualized as “the evidence suggests no one ideal distribution for all 

people” (p. 322). This statement suggests that choosing daily dietary carbohydrate 

allowance is an individual choice. Unfortunately, the Canadian Diabetes Association 

(Sievenpiper et al., 2018) recommended 45-65% of daily calories to be composed of 

carbohydrates. As you read through the remainder of this chapter, be aware that 

carbohydrate definition inconsistencies exist and that this could affect authors’ 

interpretations of study results and findings.  

Next, I highlighted several studies that showed positive effects using a low-

carbohydrate diets. Volek et al. (2004) observed 13 women with obesity and examined 

the effects of hypocaloric (500 kcal/day) very low carbohydrate diet (<10% calories from 

carbohydrates) versus hypocaloric low-fat diet (<30% calories from fat). The low-

carbohydrate participants showed significant improvements in their fasting blood glucose 

and insulin resistance measurements. Gardner et al. (2007) completed a 12-month study 

comparing the effects of different diets on women with obesity. They concluded that 
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those persons following a low-carbohydrate diet lost more weight and had improved 

T2DM metabolic biomarkers. As well, those participants showed no signs of developing 

increased risk for cardiovascular disease. 

Boden et al. (2005) observed 10 in-patients with obesity and T2DM and 

instructed participants to continue their usual care diet for seven days, after seven days, 

metabolic biomarkers were measured. Then, participants were instructed to adhere to a 

low-carbohydrate diet for 14 days. Carbohydrates were reduced from 300g per day (in 

their usual diet) to 20g a day. They had free range to eat as much protein and fat as they 

desired. Significant findings from this study were, participants’ over-all total caloric 

intake naturally decreased from 3000 kcal/day to 2000 kcal/day, and they had a reduction 

in HbA1c measurements (7.3 % to 6.8% in 2 weeks).  

Mayer et al. (2014), Saslow et al. (2014), Yamada et al. (2014), and Ziaee et al. 

(2011) examined adults with T2DM. They measured T2DM biomarkers (HbA1c and 

FBG), as well as surrogate markers (body mass index and/or body weight). Three of the 

studies measured cardiac profile markers, liver and kidney function markers, and 

emotional well-being questionnaires (Mayer et al., 2014; Saslow et al., 2014; & Yamada 

et al. 2014). The intervention lengths varied from 10 weeks to 52 weeks. Study 

populations included male and female adults with various cultural backgrounds (i.e.: 

Japanese, American, Iranian). All participants had T2DM, and most studies indicated an 

obesity status. No blinding to the dietary intervention was implemented; however, not 

blinding participants is an appropriate design feature given it is not possible to blind 

participants to a dietary intervention. Attrition rates were low, and therefore there were 

no large losses of participants to follow-up.  
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As mentioned earlier, the inconsistency in defining a low-carbohydrate diet was a 

downfall with grouping these studies together (as the daily maximum carbohydrate 

allowance differed between all four studies). However, of the four articles, all but one 

(Ziaee et al., 2011), had a carbohydrate restriction set to a maximum daily allowance of 

130g/day. Given that the average daily carbohydrate consumption of a Canadian is 

approximately 200 to 300 grams per day or more (Garriguet, 2004), it was concluded that 

Ziaee et al.’s (2011) carbohydrate allowance of 178g/day was appropriate to be 

synthesized with the remaining three studies.  

Outcomes measured for these four studies included pre and post-intervention 

body mass index, HbA1c, body weight in kilograms, and fasting blood glucose. All four 

research studies demonstrated a low-carbohydrate diet better decreased HbA1c values 

(p<0.001 to p=0.045) when compared to other conventional dietary prescription. All four 

studies indicated a loss in body weight, however, none were found to be significant. 

These four randomized control trials showed reductions in fasting blood glucose, and 

Ziaee et al. (2011) found a reduction with significance (p<0.001). 

Systematic reviews by Ojo (2019), Yamada, Kabyea, and Noto (2018), McArdle 

et al. (2019), and Jung and Choi (2017) looked at the effectiveness of low-carbohydrate 

diets on T2DM biomarkers when compared to other diets. Ojo (2019) found that low-

carbohydrate diets (when compared to low-fat diets) had a greater effect on blood glucose 

improvement. Ojo also noted that some cultures’ (like Asian and South American) food 

choices were based on “experience, learning, and availability” (Ojo, 2019, p. 2). This 

finding suggests customizing a dietary intervention to individual needs may help with 

dietary adherence as well as nutritional enjoyment.  
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Yamada et al. (2018) observed statistically significant improvements in HbA1c 

and body mass index when comparing low-carbohydrate diets to low-energy diets. 

Another interesting finding from Yamada et al. was a low-carbohydrate diet correlated 

with frequent reductions in diabetic medications. However, they stated the data was not 

conclusive as they felt the observed studies were not long enough to show long-term 

efficacy.  

McArdle et al. (2019) completed a systematic review on the effects of low-

carbohydrate diets on HbA1c. Of the 25 articles that met their criteria, they found no 

over-all significant effect to HbA1c when adhering to a low-carbohydrate diet. However, 

they went on to compile data using only articles observing a 50-130 grams of daily 

carbohydrate allowance. This compilation resulted in a significant decrease in HbA1c 

with interventions lasting less than 6 months. They also noted good adherence to dietary 

interventions were observed when carbohydrate amounts were between 50 and 130 

grams. Again, they too found issues with low-carbohydrate dietary studies. The first issue 

was discrepancies in the definition of low-carbohydrate diet. The second was, blinding to 

a dietary intervention was not possible and therefore participants’ and researchers’ biases 

and preferences could affect and influence results. The last issue was that future research 

should focus on long-term effects of carbohydrate restricted interventions, as they felt 

long-term studies are needed in order to show true efficacy. 

Jung and Choi (2017) reviewed the literature comparing high-carbohydrate versus 

low-carbohydrate diets. They discussed a retrospective study completed by McDougall et 

al. (2014) called The seven days on an adlib low-fat vegan diet. This study compared the 

effects of a high-carbohydrate low-fat vegan diet with 80% of energy from 
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carbohydrates, against the effects of a low-carbohydrate diet. The high-carbohydrate low-

fat vegan participants demonstrated improvements in cardiovascular and T2DM 

biomarkers. While, the low-carbohydrate participants showed a more significant 

reduction in HbA1c, as well as a reduction in exogenous insulin requirements. Jung and 

Choi (2017) also discussed a meta-analysis by Van Wyk et al. (2016), who reviewed 12 

randomized control trials examining high-carbohydrate versus low-carbohydrate diets 

over a minimum of 4 weeks. Van Wyk et al. (as cited in Jung and Choi, 2017) concluded 

there were no significant differences between metabolic improvements between the two 

diets, and that the very low carbohydrate interventions were not sustainable over long 

periods.  

Jung and Choi (2017) explained it is important to understand the quality of the 

carbohydrate used in a study. They found that studies examining high-carbohydrate diets 

had success in improving metabolic biomarkers because the carbohydrates used consisted 

of high-fiber, low-glycemic index foods. Meaning, these high-carbohydrate diets did not 

include refined carbohydrate foods. Jung and Choi (2017) explained that highly refined 

carbohydrate foods have negative effects on postprandial glucose, serum triglycerides, 

HDL-C, and stimulate over-eating. Camps et al. (2017), Jung and Choi (2017), and 

Shafaeizadeh, Muhardi, Henry, van de Heijning, and van der Beek (2017) discussed that 

in order to reduce the negative effects of carbohydrates, one must select good quality 

low-glycemic index carbohydrates. Jung and Choi (2017) concluded their review with the 

same concerns as found in their compiled literature, that there is a need for carbohydrate 

definition clarification, and that carbohydrate recommendations should be individualized 

to culture and preference. 
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Low Carbohydrate Controversy. A controversial on-going debate exists with 

regards to the understanding of the driving force behind T2DM. One theory is that it is 

the quality of the carbohydrates themselves which contribute to the development of 

prediabetes and T2DM. Refined carbohydrates are correlated with an increased incidence 

of insulin resistance. Shafaeizadeh et al. (2017) explained “excessive intake of simple 

carbohydrates, such as refined sugars like high fructose corn syrup, table sugar, and 

honey, has been linked to increased metabolic health risks…and that carbohydrate quality 

is one of the significant determinants of insulin metabolism” (p. 7). Therefore, it is 

refined food which effect insulin secretion and insulin action, and this in turn leads to 

insulin resistance, and subsequently leads to metabolic disease, prediabetes, and T2DM.  

The other theory is it is not the composition or quality of the macronutrient 

(carbohydrate) that matters, but instead is simply a factor of total daily caloric intake. 

This would mean it is simply a factor of over-consuming carbohydrates which causes 

disease, not the quality of the carbohydrate itself. This would indicate that, so long as the 

individual stays within the recommended daily caloric intake and does not over-consume 

food, then consuming sugary food or drink would not lead to the development of T2DM. 

Stanhope (2016) documented studies that supported this notion and stated “no adverse 

effects associated with the consumption of added sugar” (p. 56). However, he identified 

the common link between these studies was that “they were industry-funded, or were 

conducted by investigators who had received consulting fees from industries, and that 

these industry groups had strong financial interest in maintaining high levels of sugar 

consumption” (Stanhope, 2016, p. 56).  



 

21 

 

One might ask, does simply eating and or drinking refined sugars increase hunger 

and therefore calorie intake? Stanhope (2016) addressed this concern and stated it may be 

plausible that an over-consumption of calories will occur simply by consuming fructose 

containing sugars (like high fructose corn syrup and table sugar). He explained that due 

to the very nature of fructose containing sugars, they create a state of false hunger as 

these sugars do not stimulate the satiety hormone, leptin, and subsequently over-eating 

persists.  

Glasper (2016) summarized the 2016 “highly controversial” National Obesity 

Forum (NOF) document. He outlined that the NOF is challenging contemporary medical 

advice on nutrition in order to mitigate obesity and T2DM. The NOF stated (as cited in 

Glasper, 2016), we should “eat more fat, cut the carbs, and avoid snacking to reverse 

obesity and type 2 diabetes” (p. 810). Glasper (2016) quoted the NOF in saying “the 

prime cause of the current obesity epidemic and type 2 diabetes is firmly linked to the 

food industry…and that food manufacturers have too much influence on politicians” (p. 

811).  

Now, I will turn a focus to another controversial topic surrounding the low-

carbohydrate prescription. Does a low-carbohydrate diet have negative effects on 

cardiovascular disease? Goldet and Howick (2013) stated, “the first factor to consider 

[for the strength of a recommendation] is the balance between desirable and undesirable 

effects” (p. 52). Low-carbohydrate diets have a higher intake of daily dietary fat than 

what is currently recommended in nutritional guidelines. As such, it is assumed that this 

increase in dietary fat consumption will increase the risk of heart disease. Last and 

Wilson (2006) explained this phenomenon and stated, 
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Low-carbohydrate diets have been controversial; largely because of concerns 

about the possible negative effects, that high fat intake (particularly saturated fat) 

may have on overall health [mainly cardiovascular health]. However, these diets 

do not adversely affect lipid levels. In fact, in 24-week, six-month, and one-year 

comparisons with patients on traditional low-fat diets, patients on low-

carbohydrate diets had lower triglyceride levels, higher high-density lipoprotein 

(HDL) cholesterol levels, similar low-density lipoprotein cholesterol levels, and 

lower HbA1C levels. (p. 1946) 

Boden et al. (2005) explained a similar finding in their 2-week low-carbohydrate study. 

They found a 10% decrease in mean total cholesterol and a 35% decrease in plasma 

triglyceride levels. Both these findings indicated that low-carbohydrate interventions may 

support over-all cardiac health as well. Now, due to “the prevalence of metabolic 

diseases, such as obesity and T2DM… and due to the untoward effects of high 

carbohydrate diet, such as postprandial glucose elevation, hyperinsulinemia, and lipid 

concern (increasing triglycerides and decreasing HDL-C)” (Boden et al., 2005, p. 1), it is 

not surprising that Jung and Choi (2017) are calling for the reappraisal of low-

carbohydrate dietary interventions.   

2.3 Intermittent Fasting 

Intermittent fasting for the treatment of prediabetes, T2DM, and obesity is an 

emerging new field of research. Miller (2018) defined intermittent fasting as “intentional 

eating with a mindful focus to the timing and frequency of eating” (p. 24). Quirante 

(2016) outlined the more popular intermittent fasting methods as, the 16/8 method, eat-
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stop-eat method, and the 5:2 weekly method. The 16/8 method consists of a 16 hour fast 

followed by an 8 hour window where food is consumed. The eat-stop-eat method consists 

of not eating for a full 24 hours. The 5:2 weekly method consists of reducing daily caloric 

intake to 500-600 calories for 2 (consecutive or non-consecutive) days, then the 

remaining 5 days eat as per usual. However, Fung (2016) indicated that intermittent 

fasting can extend anywhere from a 16 to a 48 hour period. These variations in different 

methods of fasting allow a person to choose a method that suits their lifestyle and needs, 

all the while still maintaining the benefits of fasting. 

Quairante (2016) stated that intermittent fasting works because of a combination 

of various factors. He first explained that by not consuming food, the body will use stored 

fat as an energy source instead of serum glucose and glycogen stored in muscle cells. 

Second, human growth hormone (HGH) increases when fasting, and this hormone helps 

to build muscle and deplete fat storage. Third, insulin sensitivity improves due to 

decreasing insulin levels during periods of zero food consumption. Fourth, human cells 

repair and regenerate during times of fasting. One example Quairante (2016) discussed is 

cellular regeneration through the process of autophagy. This process allows a cell to 

digest and rid itself of damaged proteins, which in turn increases longevity and protects 

against various chronic diseases (Quairante, 2016). Fifth, fasting releases norepinephrine 

into the blood stream. This will increase fat burning, increase focus, and increase 

metabolic rate. Therefore, as Quairante (2016) noted, fasting is a state of decreased 

caloric consumption that increases energy burning capacity. He referred to this as having 

the ability to use both sides of the “calorie equation.” Fung (2016) concurred with the 
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above outlined benefits of intermittent fasting, he also added that intentional fasting ritual 

can be used to cleanse, purify, and detoxify oneself.  

Obesity, T2DM, and cardiovascular disease are intrinsically linked (Dyson, 2014; 

Jung & Choi, 2017; Rocket al., 2014; Unwin & Unwin, 2014), and that weight loss is 

correlated with a decrease in the development of chronic disease. Health improvements, 

due to weight loss, include improvements with glycemic control, mobility, sleep, quality 

of life, apnea, sexual function, and contributes to a reduction in cardiovascular 

complications (Dyson, 2014).  

Dyson (2014) questioned what is the most effective way to reduce body weight? 

She argued the very popular low-fat diets may not be the most effective weight reduction 

method. She quoted the American Diabetes Association in Popular Diets: Are They 

Effective For People With Type 2 Diabetes and stated, there is emerging evidence to 

suggest intermittent fasting “has proposed benefits to weight loss as well as increasing 

life span, slowing the rate of cognitive decline, and preventing heart disease, cancer, and 

diabetes” (Azevedo et al., 2013, as cited in Dyson, 2014, p. 188). She concluded that 

evidence is demonstrating low carbohydrate intermittent fasting interventions are safe 

and effective methods for reducing weight and improving glycemic control, however, she 

noted more long-term studies need to be completed in order to show the true benefits to 

these combined interventions. While Barnosky, Hoody, Unterman, and Varady (2014) 

noted in their review on intermittent fasting versus daily caloric restriction that a greater 

weight reduction was found using a calorie restricted diet versus an intermittent fasting 

program. There however were comparable measures for visceral fat loss, fasting insulin, 

and insulin resistance. They concluded that intermittent fasting and calorie restriction 
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diets could both be viable options when choosing a dietary weight loss and insulin 

resistance reversal method. 

Guess (2018) compiled a review on evidence for dietary intervention to prevent 

T2DM. She also indicated the current recommendation for the prevention of T2DM is to 

aim for a weight reduction of 3-7% using diet and exercise. However, she was concerned 

that conventional low-calorie dietary recommendations were proving to be ineffective 

because of their have high dropout rate. Guess (2018) stated “the key factor in whether a 

participant finishes a trial is whether they like and are able to stick to the lifestyle 

change” (p. 1248). Therefore, in this thesis, allowing for participants to have choices 

using a variety of food meal plans and fasting options helped to attain better intervention 

adherence. Guess also discussed the benefits of low-carbohydrate diets and intermittent 

fasting. She described that high-carbohydrate diets and consuming three meals a day 

(plus snacks) creates a physiology that stays in a postprandial state (meaning that the 

serum blood glucose remains elevated). She found that “marked carbohydrate restriction 

(8% of total energy from carbohydrate) was able to rapidly lower post prandial glucose 

concentrations, even in people without T2DM” (Guess, 2018, p. 1248). As well, she also 

found positive effects of alternate day and periodic fasting, both of which seem to 

increase insulin sensitivity. She also discussed a 5-week study which restricted males 

with obesity and prediabetes to only consume food from 6:00 in the morning until 2:00 in 

the afternoon. This study by Sutton et al. (2018, as cited in Guess, 2019) reported an 

“improved insulin sensitivity and an increase in fat oxidation when compared to usual 

energy intake” (p. 1249). 
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As stated earlier, intermittent fasting, for the treatment of chronic disease, is an 

emerging area of research. The number of human studies are limited, and those that do 

exist, their results indicate intermittent fasting plays an important role in improving 

metabolic biomarkers and weight loss, and may result in decreased attrition rates when 

compared to continuous energy restricted (CER) diets (Furmli et al., 2018; Harvie et al., 

2011; Harvie et al., 2013; Kahleovaet al., 2014). 

The above sited studies include three randomized control trials (RCT) (Harvie et 

al., 2011; Harvie et al., 2013; Kahleova, et al., 2014) and one case study (Furmli et al., 

2018). All four of these studies measured their own unique items. However, their 

commonalities lie in that all participants were 18 years or older, measured some form of 

body weight or body fat composition, measured blood glucose and/or insulin levels, and 

were comparing intermittent fasting (IF) to continuous energy restriction (CER) diet.  

Two studies (Furmli et al., 2018;  Kahleova et al., 2014) focused on individuals 

with T2DM, while the other two (Harvie et al., 2011;  Harvie et al., 2013) focused on 

participants who were obese. It seemed appropriate to compare these four studies as they 

all concurred that obesity, pre-diabetes, and T2DM were intrinsically linked and were all 

underpinned by insulin resistance (Dyson, 2014; Jung & Choi, 2017; Rock et al., 2014; 

Unwin & Unwin, 2014). Study durations were between 12 weeks and 11 months. The 

RCTs varied on group size, 54-115, while the case study consisted of three participants.  

Harvie et al. (2011), Harvie et al. (2013), and Kahleova et al. (2014) compared IF 

and CER diets. A CER diet is simply a low-calorie diet that permits participants to eat 

regularly throughout the day. Their main goal was to examine which intervention better 
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addressed metabolic markers. All three studies determined that IF interventions had a 

stronger effect on central obesity and insulin sensitivity when compared to a CER.  

The case study, by Furmli et al. (2018), selected three participants from the 

Intensive Dietary Management clinic in Toronto. These participants were followed from 

7 to 11 months. They were adult males with insulin dependent T2DM. They followed a 

low-carbohydrate intermittent fasting program. At the end of the study, all three 

participants had a reduction in body fat, reduction in HbA1c, and most importantly, no 

longer required exogenous insulin therapy. The importance of this last observation cannot 

be over-stressed, as mentioned earlier, T2DM can be reversed. However, the experience 

these participants faced was not observed. Participant experiences are important 

observations, as it can help to design and inform health promotion and health prevention 

programs that patients can adhere to. 

No major adverse effects were reported by any of these studies. However, Harvie 

et al. (2013) listed some minor physical effects of which 3-8% of participants 

experienced. These included, decreased energy level, constipation, headache, bad breath 

during periods of fasting, feeling light headed, mood swings, and being preoccupied with 

food.  

A study by Corley et al. (2018) examined the risks of hypoglycemic events using 

the 5:2 fasting method. They wanted to determine if 2 consecutive days of IF (where 

fasting days consisted of one meal of 500-600 calories) would increase the incidence of 

hypoglycemic events versus 2 non-consecutive days of IF. This non-blinded randomized 

parallel group study consisted of 37 obese adults with T2DM, whom were using oral 

hypoglycemic and/or insulin therapy. They found that 59% of participants experienced no 
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hypoglycemic events and that 15 of the participants observed 53 hypoglycemic events. 

They determined that IF was associated with a two-fold increase in the rate of 

hypoglycemia, but also stated that there was no difference between the two arms of the 

trial. They found that with proper medication titration and frequent blood glucose 

monitoring these hypoglycemic events could be reduced. The researchers also performed 

secondary measurements and determined that IF for T2DM participants resulted in 

reduced weight, reduced HbA1c, and increased quality of life.  

2.4 Theoretical Framework  

       The paradigmatic view that informed this research was the interpretive paradigm. 

Weaver and Olson (2006) stated the interpretive paradigm “emphasizes understanding of 

the meaning individuals ascribe to their actions and the reactions of others” (p. 460) and 

that “mutual recognition between researcher and research participants is fostered and 

valued” (p. 461). Case study research is linked to the interpretive paradigm as it “employs 

in-depth investigation of social phenomenon using various data sources” (Shah & Al-

Bargi, 2013, p. 258). Shah and Al-Bargi (2013) outlined the ontology of the interpretive 

paradigm is that of relativist. As well they stated that the epistemology holds subjective 

and transactional qualities. Researchers using the interpretive paradigm believe reality is 

made up of multiple experiences which cannot be independent of the others. They 

understand the world as they have created it, and that they can manipulate their reality 

(Shah & Al-Bargi, 2013). 

       Nola Pender’s Health Promotion Model. Using the lens of the interpretive 

paradigm, the conceptual framework selected to develop and analyze this research 
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intervention was Nola Pender’s (2011) Health Promotion Model (HPM). The HPM is a 

middle-range theory underpinned “by a desire to promote personal health and well-being, 

rather than disease avoidance (Pender et al., 2011, p. 44), and it is this underpinning 

desire that helps to create a positive environment for health behaviour. Pender et al. 

(2011) explained that this positive environment for behaviour change serves “as a catalyst 

for change, assist[s] with various steps of the change process, and increase[s] the 

individual’s capacity to maintain change” (p. 37). This theoretical framework was also 

selected because it promotes positive environments to behaviour change for the purpose 

of enhancing quality of life (Fidanci, Akbayrak, & Arslan, 2017). And lastly, it provided 

a framework for integrating nursing interventions to assist behaviour change (Ho, 

Berggren, & Dahlborg-Lyckhage, 2010; Tao, Chow, & Wong, 2017). 

       The HPM, developed in 1982 by Nola Pender, identified three determinants that 

affect one’s ability to engage in healthy behaviour change (Shaheen, Nassar, Amre, & 

Hamdan-Mansour, 2014). A healthy behaviour habit is a habit that helps to reduce or 

reverse an underlying illness, and can result in a state of “freedom from disease” (Pender 

et al., 2011, p. 8,) These three determinants included individual characteristics and 

experiences, behaviour specific cognitions and affect, and behavioural outcomes (Pender 

et al., 2011) (see Appendix A).  

       The first major determinant of health is individual characteristics and 

experiences. This determinant encompassed two subcategories, prior related behaviour 

and personal factors. Prior related behaviours can influence and predict one’s success in 

adapting a new health behaviour and personal factors include age, race, and social 
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economic status. These two subcategories were not modifiable. A nurse can gather this 

information and use it to predict the target behaviour (Pender et al., 2011).  

       The second major determinant of health was behaviour specific cognitions and 

affect.  This determinant is sub-divided into eight subcategories which are the core 

variables where nursing intervention and education influence the client’s desired 

behavioural outcome (Pender et al., 2011). Next, each of these eight subcategories are 

outlined below and examples of how these subcategories create the foundation for the 

research goals are explored.  

       The first subcategory is perceived benefits of action. Pender et al. (2011) stated 

this is a “mental representation of the positive consequences of a behavior” (p. 46). 

Outlining the health benefits (example weight loss, glycemic control, and increased self-

esteem), when adapting a low refined carbohydrate diet with intermittent fasting, are 

understood to be positive motivational tools to this behaviour change.  

       The second subcategory is perceived barriers to action. Pender et al. (2011) stated 

the barriers to action “affect health-promoting behavior directly by serving as blocks to 

action” (p. 47), as well as “when readiness to act is low and barriers are high, action is 

unlikely to occur (p. 47). Two things are important here. One, the client must be ready to 

implement the lifestyle intervention, and two, it is imperative to outline any potential 

barriers which may occur. For example, if the client knows of an upcoming gathering, 

and they are unsure of the menu, then they may either request a preview of the menu 

before the event, eat ahead of time, or prepare and bring their own food. Tao et al. (2017) 

found in their nurse-led home exercise program (designed using the HPM), there was a 

reduction in perceived barriers to action within the intervention group when nurses 
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addressed the participants’ perceived barriers. 

       The third subcategory is perceived self-efficacy. Pender et al. (2011) wrote, “self-

efficacy is the judgment of personal capability to organize and carry out a particular 

course of action” (p. 47). It is important to note that self-efficacy and perceived barriers 

to action affect one another. The more confidence one has in their ability to achieve a 

behaviour, the less impact the perceived barriers to action will have. One-on-one 

educational sessions, provided by the researcher, will increase the participants’ 

knowledge base about prediabetes, type 2 diabetes, intermittent fasting, and low 

carbohydrate diet; this will increase their confidence toward achieving the intervention 

goals. Fidanci et al. (2017) found that education and follow-up programs, using their 

dietary intervention of obese Turkish children, resulted in decreased body mass indexes 

(BMIs), increase in positive life behaviours, and increase in self-confidence for the 

children.  

       The fourth subcategory is activity-related affect. Activity-related affect is an 

emotional response created by the health related behaviour. Pender et al. (2011) wrote 

that these emotions are “likely to affect whether an individual will repeat the behavior 

again or maintain the behavior long term” (p. 47).  A potential negative emotion toward 

dietary change and intermittent fasting is the anticipated uncomfortable feeling of hunger 

and cravings. I addressed this issue by encouraging the client to have a plan to avoid 

hunger, as bad food choices are made when hunger exists. Eating foods high in non-

inflammatory fat and low in refined carbohydrate help to control hunger (Oh & Uppaluri, 

2019).   

       The fifth subcategory is interpersonal influences. Pender et al. (2011) defined this 
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as the “cognitions involving the behaviors, beliefs, or attitudes of others” (p. 48). The 

participants’ social environment will influence the health behaviours they choose to 

engage in (Khodaveisi, Omidid, Farokhi, & Soltanian, 2017). For example, health 

behaviours that result in an attractive physical appearance are socially reinforced through 

media networks. Therefore, the participants may feel a sense of accomplishment when 

they begin to see physical health improvements. In addition, the participant must be 

aware of, what I refer to as, social sabotage. Social sabotage occurs when close family 

and/or friends, who do not understand or agree with the lifestyle behaviour change, have 

the ability to sabotage the nutritional goals by offering non-evidence-based advice or by 

offering foods that contribute to insulin resistance. Khodaveisi et al.’s (2017) study 

investigated the effects of the HPM when attempting to improve nutritional habits of 

obese women. They found that there was a significant difference between the control and 

experimental participants when examining interpersonal influences, and that nurses were 

the most influential to positive nutritional behaviour change. This would indicate that 

nurse-led education and nursing support could be an important factor when attempting to 

combat negative interpersonal influences.  

       The sixth subcategory is situational influences. Pender et al. (2011) stated these 

influences “include perceptions of options available, demand characteristics, and 

aesthetic features of the environment in which behavior is proposed to take place” (p. 49). 

Eliminating foods that contribute to insulin resistance from the home environment will 

help reduce negative situational influences. Pender et al. (2011) stated an “environment 

loaded with cues that trigger action” (p. 49) is useful. Useful cues may be as simple as 

posted notes and reminders in visible locations indicating the goals of the desired 
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behaviour change.  

       The seventh subcategory is the commitment to a plan of action. Pender et al. 

(2011) stated this action is a two part cognitive process. First, a “commitment to carry out 

a specific action at a given time and place,” and second, an “identification of definitive 

strategies for eliciting, carrying out, and reinforcing the behavior” (Pender et al., 2011, p. 

49) need to be defined. A strong commitment to action will have a greater chance for 

success if “strategies are selected to energize and reinforce” (Pender et al., 2011, p. 49) 

the positive health behaviour. Again, this is where extensive preplanning is useful. The 

client will define their goals and outline the path for achieving the desired health 

behaviour with weekly meal planning and reflective journaling. 

       The eighth subcategory is immediate competing demands and preferences.  

Pender et al. (2011) stated these “refer to alternative behaviors that intrude into 

consciousness as possible courses of action” (p. 49). Competing demands can be external 

(family) or internal (personal). Pender et al. (2011) stated, “inhibiting competing 

preferences requires the exercise of self-regulation and control capabilities” (p. 50), and 

that personal competing demands can be preferences with “powerful reinforcing 

properties” (p. 49). Therefore, foreseeing potential issues and preplanning solutions can 

help to mitigate these competing demands.  

       The last of the three major determinant is behavioral outcomes. This is the end-

point with the achievement of the health behaviour. One of the aims of this nurse-led 

intervention is that each participant would have a full understanding of the prescribed 

nutritional and fasting plan. To ensure the health behaviour persists, they were asked to 

develop an action plan to help eliminate and resolve obstacles.  
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2.5 Literature Gaps 

There exists a gap in the academic literature observing the experience adults with 

prediabetes face, when following a nurse-guided lifestyle intervention (where the 

intervention consists of a low refined carbohydrate diet and intermittent fasting regime). 

These experiences are important to document, as the researcher believes that it could help 

to shape and inform health promotion and disease prevention policy.   

The next chapter will discuss the qualitative case study design research method 

used to collect and analyze data for this thesis. It will also outline the parameters and 

study details, identify how participants were recruited, discuss characteristics of the 

sample population, and outline study credibility and dependability. 
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3.0 METHODOLOGY 

3.1 Research Design 

       Flyvbjerg (2006) stated when describing case study design, that “proof is hard to 

come by in social sciences because of the absence of ‘hard’ theory, whereas learning is 

certainly possible” (p. 225). Nursing learning takes place in the classroom and Flyvbjerg 

(2008) coined this classroom learning as, ‘rule-based knowledge’. Nurses use this ‘rule-

based knowledge’ to inform their practice (outside the classroom) in clinical settings, and 

it is in the clinical setting where each patient then becomes a case study learning 

opportunity. It is this type of learning (case study learning) where holistic complete 

nursing education can exist. 

       A case study design was chosen to collect and analyze data for this thesis research 

project because, as stated above, case studies create a unique opportunity to view holistic 

learning of real life events (Lalor et al., 2013). As well, as the researcher, I have an 

inherent interest in understanding the experience of the participants who partake in this 

nursing intervention. The case study design method allowed the researcher to explore the 

relationship between the individual’s lived experience (known as the phenomena of 

interest), and the 30 day nurse-guided intervention (known as the environment in which 

the experience occurs) (Brogan, Hasson, & McIlfatrick, 2019; Baxter & Jack, 2008). The 

ultimate aim of this study was to provide a more complete understanding of each 

participants’ unique experience in order to help build and enrich future development of 

this nurse-guided lifestyle intervention (Brogan, Hasson, & McIlfatrick, 2019; Baxter & 

Jack, 2008).  
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 Baxter and Jack (2008) explained case study methodology findings are not 

analyzed individually, instead they are each treated as a piece of a puzzle, and that these 

pieces are assembled to create a whole or complete understanding of the phenomenon of 

interest, which adds rigour and strength to the over-all study. They stated using multiple 

data sources enhances the credibility of the research. Therefore, in this case study, the 

Demographic Data/ Pre-intervention Questionnaire, each participant’s daily journal 

entries, each participant’s bio-markers measurements (body weight and waist 

circumference), the participant-researcher email correspondence, and the manual 

transcribed virtual video recording from Day 1, Day 30, and weekly check-in virtual 

meetings, were merged to create a complete understanding of the experiences for each 

participant.  

The intervention began on Day 1. First, demographic data and preintervention 

questionnaire responses were recorded . Next, anthropometric measurements were 

obtained. Then, each participant took part in a private virtual nursing education session 

(see Appendix D). Topics discussed in this session included: 

•   a dialogue focusing on prediabetes, T2DM, and insulin resistant pathologies, and 

•   a dialogue focusing on low refined carbohydrate and intermittent fasting therapies 

for prediabetes (Appendix G). 

Then, semi-structured interviews opened discussions about the participant’s current 

lifestyle behaviours, as well as the behaviour changes required to adapt the 4-week 

lifestyle intervention. This portion of the intervention was developed using the lens of 

Nola Pender’s (2011) Health Promotion Model (HPM). The HPM’s framework assisted 
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me, the nurse researcher, to understand and identify the different variables which 

impacted the participants’ health behaviour changes (see Appendix D). 

        Next, we, the nurse and the participant, created a 4-week customized meal and 

fasting plan (using Appendix G as the template). At the end of Day 1 session, the 

participant had the opportunity to describe what they learned, as well as clarify any 

misconceptions they had about the intervention. Each participant was given a copy of the 

learning tools: Prediabetes Education and Management Program (Appendix D), and Low 

Carbohydrate and Intermittent Fasting Plan (Appendix G) to use as a guide and reference 

throughout the study.  

Over the next 4-weeks the participants instructions were to: 

•   follow the customized meal plan and fasting schedule (Appendix G),  

•   journal their daily thoughts, feelings, moods, concerns, accomplishments, and 

issues when attempting to adapt to the intervention in the Daily Journal provided 

in the Prediabetes Education and Management booklet (Appendix D).  

•   meet virtually on week 2 and 3 of the intervention to discuss concerns and 

progress, 

•   contact the researcher via email with any pressing issues that could not wait until 

the weekly scheduled meetings, and 

•   contact the nurse researcher and/or their primary practitioner’s office if 

experiencing any ill effects as a result of partaking in the intervention.  

On Day 30 of the intervention, anthropometric measurements (body weight and 

waist circumference) were re-measured. As well, a private semi-structured virtual closing 
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interview was completed with each participant in order to allow them to reflect on the 

two study propositions. 

The duration of study (i.e. 30 days) was determined based on three factors. First, 

long-term dietary studies have high attrition rates due to the extended time commitment 

required by participants (Crichton et al., 2012). Second, Furmli et al.’s (2018) case study 

demonstrated a low carbohydrate intermittent fasting intervention reduced the severity of 

T2DM in 5 to 18 days, and therefore, it could be expected that therapeutic benefit could 

be captured within a 4-week window given these findings. Third, 30 days could be a 

sufficient time period to gain adherence to this intervention, and to uncover interesting 

effects about the experience. In the following sections, I will detail how the multiple data 

sources were collected and analyzed. 

3.2 Data Collection 

Data collection took place in Moncton, New Brunswick, between May 11, 2020 

and June 15, 2020. Three participants were successfully recruited. All three participants 

were female, aged sixty and over, and White/Caucasian. One participant held a 

Bachelor’s degree, while the other two had high school diplomas. In order to protect 

participant identity, three pseudonyms were given; Molly, Abby, and Quinn. 

This nurse-guided case study, followed eligible participants over a 4-week period. 

Demographic Data/Pre-Intervention Questionnaire (see Appendix B) and anthropometric 

measurements (body weight and waist circumference) were collected on Day 1. Then, on 

Day 30 (the last day of the intervention), anthropometric measurements (body weight and 

waist circumference) were re-measured. The anthropometric measurements were 
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completed by each participant using their own home scale and tape measure. These pre 

and post intervention measurements were compared to observe for physiological changes 

that occurred at the end of the 4-week intervention. Increased waist circumference and 

increased body weight are closely linked to the development of prediabetes and T2DM 

(Huang, 2009). Improvements in these two markers would indicate a reduced risk of 

transitioning from prediabetes to T2DM. Body weight and waist circumference were all 

measured according to Ma et al.’s (2013) guidelines. Each participant was instructed to 

wear light clothing and no shoes when measuring body weight. Instructions for 

measuring waist circumference was to use a standard measuring tape, and measure at the 

“horizontal plane of the superior border to the right iliac crest” (Ma et al., 2013, p. 1660). 

The Demographic Data/Pre-Intervention Questionnaire was used to understand 

the general demographics of each participant, and the questionnaire, was used to gain 

insight into participants’ past experiences, as well as their knowledge of their prediabetic 

diagnosis. The three questions posed in the Pre-Intervention Questionnaire were: why are 

you interested in this study; what do you hope to gain from this study; and what is your 

understanding of your prediabetes diagnosis? They responded to these questions verbally 

during the first part of the one-hour virtual meeting. Their response were recorded and 

transcriptions were manually made by the nurse researcher. 

Part of the intervention instructions were for each participant to keep a daily 

journal of their experience. All participants chose not to  complete daily journal entries, 

as they all felt it was too time consuming and redundant. Molly stated the redundancy 

was because she felt the weekly virtual check-in meetings and email correspondence 

covered what she would have written in her journal entry. Therefore, they all felt there 
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was no need to self-record the information because it was being discussed in the check-in 

meetings and email correspondence. As such, no analysis of journal entries was 

compiled. For future studies, it might be considered to reduce the amount of work a 

participant would have to complete. Instead, maybe each participant could complete a 

small 1 minute weekly Likert scale questionnaire that could focus: on how they felt, how 

they liked the program, how they would rate their effort and/or success with adhering to 

the program guidelines. This would allow the participants to give weekly feed-back 

without the presence of the researcher, as the absence of the researcher may allow for a 

less pressured environment to say something positive. 

Over the 4-week period, the total email correspondence with the nurse researcher 

were: Molly corresponded 13 times, Abby 14 times, and Quinn 12 times. The 

correspondence focused mainly on dietary questions (pertaining to food labels and 

carbohydrate content in specific foods), dietary suggestions, and menu ideas and plans.  

The Day 1, Day 30, and two weekly-check-in meetings were held virtually, using 

the free online Zoom program. The nurse researcher was physically located in her private 

home office (separate from all other household habitants), Molly was located in a room in 

her basement, Abby was located in a bedroom in her house, and Quinn was located in her 

home office. Prior to each meeting, the participants were emailed the Zoom link and 

instructed to click on link to begin each meeting. Each participant attended a total of four 

virtual meetings. All meetings were recorded and manual transcriptions of each meeting 

was created. These transcription documents were completed by the nurse researcher using 

Microsoft Word. 
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3.3 Data Analysis 

  Data was analyzed using Baxter and Jack’s (2008) technique, called linking data 

to propositions. This technique ensured that the analysis remained focused, as well as it 

gave confidence to the research results (Baxter & Jack, 2008). All data sources were 

merged (except journal entries) in order to analyze the following two study propositions: 

NB adults with prediabetes will face many personal and social behaviour barriers when 

attempting this behaviour change; and NB adults with prediabetes will be influenced by 

the nurse researcher when attempting this behaviour change.  

Results were presented in a descriptive narrative approach to encompass Zucker’s 

(2009) stages of analysis: describing the participant’s experience, and focusing the 

meaning of the experience to the propositions. First, the researcher described the 

experience by utilizing the newly created unique and common themes gathered from the 

virtual meeting transcriptions. The transcriptions were carefully read, line by line, and 

coding began. Unique themes were created by thoughts, words, and/or phrases relevant to 

the study, and common themes were created, when words, thoughts, and/or phrases 

repeated themselves. Tables were used to sort these common and unique themes (see 

Tables 2, 3, and 4).  

Next, the researcher focused an analysis and linked the participants’ experiences 

and the biometric data, to the two research study propositions. Connections were 

uncovered which helped develop unique and common experiences. These connections are 

discussed in the Results and Discussion chapters. 



 

42 

 

3.4 Recruitment 

Recruitment of participants was done by telephone. Dr. Ghassemi generated a list 

of patients’ names and telephone numbers (from her 1300 person Family Practice clinic 

roster) who have an HbA1c on or between 6.0% to 6.4%. Dr. Ghassemi’s secretary was 

given this list of names and phone numbers and was instructed to call each patient. The 

secretary was given the Telephone Recruitment Script (Appendix E) which she read 

from. This script began with an explanation of the reason for the call, followed by a brief 

description of the study. The secretary was instructed to ask the patient if they would like 

to give their email address and phone number to the nurse researcher. If the participant 

agreed to releasing their contact information, the nurse researcher contacted them in order 

to further discuss study details. The nurse researcher works for Dr. Ghassemi at the 

Moncton Obesity Clinic, the nurse researcher does not work with Dr. Ghassemi’s family 

practice clinic. Therefore, the nurse researcher had no prior interaction or knowledge of 

the participants being solicited for this study. 

The nurse researcher emailed the potential participant two documents. The first, 

Potential Participant Study Information document (Appendix F), and the second, 

Consent to Participate form (Appendix C). The Potential Participant Study Information 

document included a brief introduction of the nurse researcher, a table outlining project 

details, a list of eligibility criteria, and an example of a 3-day low carbohydrate meal plan 

and fasting schedule. 
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3.5 Sample 

Inclusion criteria for this study were as follows: adults 19 years or older, had an 

official diagnosis of prediabetes, were residents of New Brunswick, were fluent in 

English, and were willing and able to participate in a 4-week study. Exclusion criteria 

included: a diagnosis of Type 1 Diabetes Mellitus (Corley et al., 2018) or T2DM, 

individuals with “uncontrolled hypertension, cancer, seizures, eating disorders, current 

depression, history of bariatric surgery, or were taking medications known to affect 

appetite or energy metabolism, women who were currently pregnant, planning 

pregnancy, or lactating” (Catenacci et al., 2016, p. 1875). 

Three individuals agreed to partake in this study. These participants were all 

female, all aged sixty and over, and all White/Caucasian heritage. One participant had a 

Bachelor’s degree, the other two, high school diplomas. All had HbA1c’s between 6.0% 

and 6.4%. 

The recruitment goal for this study was to obtain six to eight participants. 

However, this number was not achieved. My committee members agreed that it was 

important not to extend the study due to lack of population interest, and therefore the 

nurse researcher proceeded with three participants. As the reader will uncover through 

the rest of this thesis, three participants were able to generate valuable learning and 

discovery. 

3.6 Credibility and Dependability 

       Baxter and Jack (2008) stated that credibility and dependability can be achieved 

in case study research design. First, the credibility of a study is maintained by clearly 
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defining the propositions, as well as through the development of a research question 

which demonstrated by the literature, as being a valid and an appropriate question. Then, 

from the research question study propositions were created. A study proposition is to a 

case study, what a hypothesis is to a randomize control trial. The main difference 

between a hypothesis and a proposition is, a hypothesis must be testable and a 

proposition is not testable but instead is concerned with uncovering concepts (Baxter & 

Jack, 2008). Baxter and Jack (2008) have recommended member checking-in to 

strengthen the credibility of the data. Member checking-in ensures the researcher is 

correctly interpreting the participants’ experiences. This was carried out throughout the 

project at the virtual meetings. The researcher would ask participants to clarify or 

elaborate on statements, comments, and responses that they gave. This helped to ensure 

the researcher was accurately interpreting their views. For example: Abby stated “I 

understand it is not always possible to control the disease, because sometimes you just 

get bad genes and that’s the way it is.” The researcher sought clarification on what she 

actually meant by this statement, as this participant’s background was healthcare related 

and as such, the researcher had a bias that this individual would have increased 

knowledge pertaining to this disease. Therefore, clarification was needed as to exactly 

what she understood about this disease. This was a positive conversation as it created a 

learning opportunity, resulting in the participant’s enhanced understanding of her own 

ability to control her risk for developing T2DM.  

The dependability of this study was maintained through the involvement of other 

scholarly researchers (Baxter & Jack, 2008). My research supervisor and committee 

member assisted in data coding and data analysis, so as to create a consensus of the 
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meaning of the research findings. Once the transcriptions were created by the nurse 

researcher, the findings were then presented to Dr. Ghassemi. Together, we met at her 

office, and in the spirit of time, I prepared tables outlining the pertinent dialogue and the 

common and unique themes that I found. Dr. Ghassemi gave constructive feed-back and 

stated that she was pleased that I had had such a positive impact on their over-all 

experience and health status. Dr. Ghassemi stated that the barriers and facilitators 

uncovered in this study were typically the same barriers and facilitators that she 

encounters in her office when encouraging her patients to adapt to a healthier lifestyle.  

After this meeting, I compiled drafts of the Data Results and Discussion chapters. 

These drafts were sent to Dr. Aquino-Russell via email. She concurred with the common 

and unique themes discovered, and assisted me to develop in-depth links between the 

research finds and other scholarly research. Linking the data to other current findings 

helps to ground this research and ensure data dependability. 

3.7 Ethics Considerations    

This study was reviewed and passed through the UNB Nursing Ethical Review 

Committee as well as the UNB Research Ethics Board, and is on file as REB# 2020-042. 

All information and results collected from the participants were solely used for the 

purpose of this research study. At no time will any personal information collected from 

this study be used for anything other than furthering research in this area. Participants’ 

names, contact information, and study data is kept in the primary researchers locked file 

cabinet drawer. All electronic data is kept in the primary researcher’s password access 

only computer. Access to all information is solely through the nurse researcher. 
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Participants’ names will not appear on any report or article published resulting from this 

study. Information collected for this study will be kept as long as required by law, 7 years 

or more. If a participant had decided to withdraw from the study, all their information 

provided up to that point would have been destroyed using Dr. Ghassemi’s confidential 

office shredder, and electronic information would have been deleted from the primary 

researcher’s hard drive. No honoraria were offered to participants for taking part in the 

study. 

A Consent to Participate form (Appendix C) was given to each participant for 

review. It included the study objectives, the risks and benefits, and how the data would be 

used. It also outlined a statement indicating the participant could withdrawal from the 

study at any time, without question, and without any change in their current ongoing 

medical treatment from their primary practitioner. The consent form also informed them 

that a pseudonym would be assigned to each participant, and used as the confidential 

identifier in order to compile and disseminate results anonymously. Once they reviewed 

the consent form, and agreed to participate, they were then instructed to email the nurse 

researcher at royamacdonald@gmail.com and write “I consent to participating in the 

study, titled “A Case Study Describing the Experience of Three New Brunswick Adults 

with Prediabetes While Partaking in a Nurse-Guided Health Promotion Lifestyle 

Intervention”.  

Dr. Ghassemi was blinded as to which of her patients with prediabetes decided to 

participate and which did not. This blinding was necessary as Dr. Ghassemi is in a role of 

authority, and this blinding is intended to reduce individuals from feeling pressured into 

participating. Two participants, on their own accord, informed Dr. Ghassemi that they 
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were participating in the study. They were not asked why they informed her, they had 

causally mentioned this during a weekly check-in meeting.  

Because this research involves minimal risk, weekly check-in meetings assessed 

participants’ physical and emotional well-being. Participants were informed of some 

possible symptoms which have been associated with intermitting fasting low refined 

carbohydrate diets. These included: induction of flu like symptoms, leg cramping, 

constipation, bad breath, fatigue, heart palpitations, reduced tolerance to alcohol, 

gallstone issues, elevated cholesterol, reoccurrence of gout, and disappointment (if unable 

to fully adhere to program) (Masood, Annamaraju, & Uppaluri, 2020). If any of these 

symptoms were to have occurred, they were advised to contact the nurse researcher, Dr. 

Ghassemi’s office (their primary practitioner) or, if immediate health related assistance 

was required, to seek medical attention from the local after-hours clinic or emergency 

department.  

Dr. Ghassemi is the primary practitioner for all the study participants, and as such 

she was intimately connected to their healthcare needs. At one point in the study, the 

researcher needed to seek advice from Dr. Ghassemi for blood pressure medication 

related issue. Fortunately, the participant (Quinn) had already informed Dr. Ghassemi 

that she was enrolled in this study, therefore identity was not broken by the nurse 

researcher. Dr. Ghassemi proceeded with appropriate titration of Quinn’s blood pressure 

medication. Quinn’s hypertension was improving and the medication she had currently 

been taking was causing her blood pressure to lower to 100/60. She was feeling 

symptomatic with the lower blood pressure. After the medication titration, Quinn did not 
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experience any further hypotensive episodes. No other participant required Dr. 

Ghassemi’s medical intervention.  

This was an oversight and learning opportunity on the researcher’s part. If a 

participant did not want Dr. Ghassemi to know they were part of this study, which was 

within their rights, and then required medical assistance, then the researcher would have 

had to of removed the participant from the study so that they could proceed with their 

required medical care. This scenario was not thoroughly thought through. A solution for 

future studies would be to assign one of Dr. Ghassemi’s office colleagues to collaborate 

and manage the medical needs of the participants.  

 The next chapter will outline the study results. Results were broken down into 

categories: biometric changes, pre-intervention questionnaire responses, education 

session responses to Nola Pender’s (2011) eight Behaviour Specific Cognition and Effect 

categories, and responses to the two study propositions. Tables were created to outline 

participants’ direct quotations and comments made over the course of the 4-week 

intervention. 
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4.0 Results 

The results of this study are presented using tables with descriptive recounts of 

each participant’s experience. These tables are titled: biometric changes, pre-intervention 

questionnaire responses, education session responses to Nola Pender’s eight Behaviour 

Specific Cognition and Effect categories, and lastly, responses to the two study 

propositions. Then, common themes and unique experiences were merged to enhance the 

meaning of each study proposition.  

4.1 Biometric Results 

After completing the 4-week intervention, all three participants had a reduction in 

body weight and waist circumference. Table 1 outlines pre-intervention and post-

intervention body weight, waist circumference, and the difference between the 

measurements.  

Table 1. Pre and Post Intervention Biometric Results 

 Pre-Intervention Post-Intervention Difference 

Body 
Weight 

(lbs) 

Waist 
Circumference 

(cm) 

Body 
Weight 

(lbs) 

Waist 
Circumference 

(cm) 

Body 
Weight 

Difference 

Waist  
Circ. 

Difference 
Molly 153.2 lbs 77.5 cm 143.8 lbs 75 cm -9.4 lbs -2.5 cm 

Abby 168 lbs 104 cm 160 lbs 98 cm -8 lbs -2 cm 

Quinn 188 lbs 112 cm 179 lbs 107 cm -9 lbs -5 cm 

4.2 Pre-intervention Questionnaire Results 

A pre-intervention questionnaire was administered to each participant at the 

beginning of the one-on-one virtual education session. This questionnaire posed three 
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questions, and responses are listed in Table 2. The first question was, “why are you 

interested in participating in this study?” The aim of this question was to understand the 

driving factor behind why participants agreed to partake in the study. The common theme 

for wanting to take part in this study was avoiding the need for prescription diabetic 

medication. This common theme was created based on similarities found between two 

participant responses (see Table 2. Pre-Intervention Questionnaire Responses). As well, 

the first question also resulted in three unique themes: 

•   health is important,  

•   a desire for more education on diet and lifestyle to control prediabetes, and  

•   interested in losing weight. 

The second question posed was, “what do you hope to gain from this study?”. The 

aim of this question was to uncover participants’ preconceived ideas of how a low 

carbohydrate/fasting intervention would impact their over-all health. The responses to 

this question produced four unique themes. These included: 

•   the intervention therapy would control prediabetes,  

•   a desire to partake in a nutrition plan that “didn’t feel like it was a punishment”,  

•   an improved HbA1c diabetic marker,  

•   an improvement in over-all family eating habits. 

The last question posed was, “what is your understanding of your prediabetes 

diagnosis?” The aim of this question was to gain an understanding of each participant’s 

baseline knowledge of prediabetes. The common understanding was prediabetes 

eventually leads to Type 2 Diabetes Mellitus. Again, this common theme was created 

using responses that were considered to be similar (see Table 2. Pre-Intervention 
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Questionnaire Responses). However, Quinn’s understanding was unique in that she stated 

prediabetes was not solely a matter of her lifestyle choices, but was in fact a function of 

her genetic makeup, for which she had no control over.  

Table 2. Pre-Intervention Questionnaire Responses 

Pre-
Intervention 
Questions 

Participants’ Responses Common 
Themes 

Unique 
Themes 

Why are 
you 
interested in 
this study? 

“Well first of all my health is very 
important to me, and I have five 
siblings, three of which are diabetic. 
One, who is like me, and is 
prediabetic, one who controls his 
diabetes with diet, and two who 
controls their diabetes with medication 
(insulin and Metformin).  I don’t want 
to get to that point where I have to be 
dependent on medication.” 
 
“I guess a couple of years ago my 
Family doctor said I was prediabetic, 
and that I could start Metformin. I 
really didn’t think that was necessary 
and I said that I will exercise more and 
eat better. I am not into pills. I don’t 
take medication if I don’t have to.” 
 
“I just want to learn more about the 
sugars, I don’t think I’ve been doing a 
great job with that. Also, I’d like to try 
and lose some weight at the same 
time.” 

Do not want to 
take diabetic  
medication to 
control 
prediabetes  

Health is 
important 
 
Education 
on diet 
 
Lose weight 

What do 
you hope to 
gain from 
this study? 

“to help me to be able to control this 
disease, because for years, I have been 
told that I’ve been in a prediabetic 
stage. I have had periods where I have 
been very diligent, done very well, and 
kept things good, but over the last year 
I have become a little less engaged. I 
haven’t exercised and watched the 
diet. A lot of my diet is carbohydrates, 
so learning how to make some positive 

 Control this 
disease 
 
Eat without 
feeling like 
it’s a 
punishment 
 
Improve 
HbA1c 
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changes without feeling like this is a 
punishment is interesting to me.” 
 
“When I have my bloodwork done 
next month, I don’t want my doctor to 
say I’m very close to being a type 2 
diabetic because I know that this will 
require me taking medication, and I 
don’t want that.”  
 
“Well I might learn some stuff that 
will help me to feed my family better 
too.”  

 
Improve 
over-all 
family 
eating 
habits 

What is 
your 
understandi
ng of your 
prediabetes 
diagnosis? 

“I understand it is not always possible 
to control the disease, because 
sometimes you just get bad genes and 
that’s the way it is.” 
 
“That it is the point where the next 
step is diabetes.”   
 
“I understand that my HbA1c is high, 
and that my doctor said I can exercise 
and improve my diet to fix it.” 
“I have got to be more careful or I will 
get Diabetes.” 

Prediabetes 
leads to Type 2 
Diabetes 
Mellitus  
 

understands 
it may not 
be 
controlled
…and is 
just a result 
of bad 
genes 
 
 

 

4.3 Education Session Responses 

On Day 1 of the study, a virtual one-on-one private education session was 

conducted by the nurse researcher. The first portion of the education session included a 

small information lecture. The lecture included information regarding: prediabetes, how it 

develops, and how lifestyle habits (dietary and fasting) can improve and/or reverse the 

disease. The second portion of the session consisted of a dialogue, between nurse 

researcher and participant. It focused on Nola Pender’s (2011) eight behaviour specific 

cognition and effect categories. These eight categories include:  

1.   perceived benefits of action (the positive consequences of a behavior),  
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2.   perceived barriers to action (behavior directly serving as a block to the desired 

action), 

3.   perceived self-efficacy (the perceived personal capability to carry out the course 

of action),  

4.   activity related-effect (positive and negative emotions that will affect behaviour 

change),  

5.   interpersonal influences (the beliefs and attitude of others that will influence the 

desired behaviour change),  

6.   situational influences (factors that influence the behaviour change), 

7.   commitment to a plan of action (strategies to carryout plan of action), and 

8.   immediate competing demands and preferences (internal and external intrusions 

that impact behaviour change) (p. 49). 

Each participant was asked to reflect on these eight categories. Their responses were 

recorded in Table 3, and common and unique themes were identified from their 

responses. 

Table 3. Nola Pender’s Behaviour Specific Cognition and Effect Responses 

Nola 
Pender’s 
Behaviour 
Specific 
Cognition 
and Effect 

Participants’ Responses Common 
Theme 

Unique Themes 

Perceived 
benefits of 
action 

“to help me to be able to 
control this disease, because for 
years I have been told that I’ve 
been in a prediabetic stage. I 
have had periods where I have 
been very diligent, done very 
well, and kept things good, but 

Improve over-
all health 

Control this 
disease 
 
Eat without 
feeling like it’s a 
punishment 
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over the last year I have 
become a little less engaged. I 
haven’t exercised and watched 
the diet. A lot of my diet is 
carbohydrates, so learning how 
to make some positive changes 
without feeling like this is a 
punishment is interesting to 
me.” 
 
“When I have my bloodwork 
done next month, I don’t want 
my doctor to say I’m very close 
to being a type 2 diabetic 
because I know that this will 
require me taking medication, 
and I don’t want that.”  
 
“Well I might get to feed my 
family better too.”  
 
“Well I think I’ll get even more 
energy, and should sleep better. 
Last week I started behaving 
better and stopped snacking at 
night, and I feel better in the 
mornings”  

Improve HbA1c 
 
Improve over-all 
family eating 
habits 
 
Increase energy 
and sleep better 

Perceived 
barriers to 
action 

“I do have chronic pain, so on a 
day when the pain becomes 
very frustrating and I’m really 
hungry, I feel like this 
intervention will just add 
another thing which is going to 
make me more anxious or more 
agitated.” 
 
“I think that my only problem 
will be when we go to the 
camper….Because usually 
we’re in a group and we kind of 
prepare the same meal, we all 
eat together.” 
 
“we have a 13 year old 
grandson that has lived with us 

Social/group 
meals 
 
Personal life 
stressors/chronic 
pain stressors 
leading to a 
decrease in 
motivation to 
adhere to 
diet/lifestyle 
plan 
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on and off from the time he was 
in grade 2 until last fall, that is 
the major stressor in our life… 
we have stress from our drug 
addicted son and our 
grandson’s living situation…. 
when our grandson does come 
to our house, I may cook 
something differently. I mean 
he’s not going to eat what 
we’re going to eat, and he can 
be picky, I may cook something 
different for him… that is the 
main barrier right there.”   

Perceived 
self-efficacy 

“going into it with a positive 
attitude and saying okay this is 
a good thing, it’s not a 
punishment; this is something 
that is going to help me as I 
continue to age, and will give 
me a healthier life.  So, do I 
really need that cookie? No, I 
don’t, but what can replace it? I 
think that’s the big challenge 
for a lot of people, the 
education to replace it.”  
 
[When discussing peer 
pressure]“I’m going to have to 
be strong there.”   

 Strategies to 
succeed: have a 
positive attitude, 
being strong 
during peer 
pressure, and 
applying nursing 
education 

Activity 
related effect 

“I feel it’s a punishment, just 
what did I do, everybody else is 
doing way worse than me, like I 
don’t drink those lattes, I don’t 
drink the pop, I don’t do this, I 
don’t do that, I am very careful 
about what I eat” 
 
“I think the hard part for me 
would is going to be when I’m 
invited to supper to my kid’s 
house. I am not going to tell 
them I can’t eat what they have 
made, that’s a big thing.  
However, Covid-19 is a 

Negative 
emotions: 
feeling of being 
punished 
because can’t 
have food that 
others are 
having 
 
Will feel guilty 
when asked out 
for social event 
that incorporates 
food 
consumption 
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positive thing because nobody 
is inviting anybody to their 
homes except for our little 
bubbles.” 
 
“Well one of the things you say 
on the food list is, no juice of 
any form, well I’m not giving 
up my orange juice at breakfast 
time, so. I know there are 
things that I might try 
differently, but I still want my 
orange juice in the morning. 
That’s not going to change.” 
 
““I’m assuming that I will feel 
better, I don’t feel terrible but it 
may help with some other 
things that I’m not even 
realizing.” 
 
 “On the positive side I’m 
hoping that I can lose a little bit 
of weight that I have gained 
over the years, like I said when 
I retired I kind of gain a little 
weight, I didn’t know I was 
eating all the time, and I was 
like what am I going to do 
now?” 

 
 
 
 
 
 
 
 
 

 
 
 
Positive 
emotions: 
 
 
Covid-19 
Pandemic creates 
environment 
where you have to 
consume food in 
your own home. 
 
Feel better over-
all 
 
Lose weight 
 
 

Interpersonal 
influences 

 Answer to do you feel you 
have family/peer support? “Oh 
yeah, I do, I mean he [husband] 
is somewhat health conscious 
so he realizes what I’m doing.” 
 
““Negative emotions would be 
dealing with my husband, 
because I’m always going to 
have to say no I can’t have 
that.” 
 

 I have positive 
support from my 
family 
 
 
Dealing with 
family members 
who are not 
supportive 

Situational 
influences 

 “Education is the big thing for 
most people, it’s the education 
on how do I do this”. 

 Tools to achieve 
goals: 
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“And also, accountability, like 
how are you managing with the 
dietary and lifestyle changes, 
and being honest.” 
 
“my daughter that lives 
downstairs, she’s all for this, 
she said she was going to join 
me and is not going to eat any 
sugar either.” 

Education 
 
Accountability 
 
Family support 

Commitment 
to a plan of 
action 

“I have already made my bone 
broth, that’s all done. I did that 
yesterday. I am going to do the 
best that I can with this, I said 
I’m going to do it, I’m very 
disciplined.” 
 
“If I see results in my blood 
work then it would make me 
want to continue to do what I 
was doing, to continue 
following the program, but if it 
hasn’t, then I would think why 
should I bother, I’ll go back and 
I’ll eat what I was eating 
before.” 

 Already preparing  
 
 
 
Positive results 
will help me try 
harder 

Immediate 
competing 
demands and 
preferences 

“time would have been a factor 
because my job is really busy, 
but now with Covid-19, I am 
off work and now have time” 
 
“Oh well, I mean as I’m retired, 
I have more time to look for 
recipes, and can go for a walk 
when I want to or, whatever.”  
 
 “My husband is the worse one, 
oh you can have a little bit of 
this, you know so he’s going to 
be the worse one to deal 
with….Last night he says I’m 
going to buy you a bottle of 
vodka. I said no I’m not going 
to be able to drink for at least a 

Time not an 
issue 
 
 

Family pressure 
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month.” So, I said don’t even 
buy anything, he says there’s 
no sugar in Vodka, I said just 
don’t buy anything thank you.” 

 

4.4 Study Propositions Results 

On Day 30 of the study (the last day), the nurse researcher and participants took 

part in private closing interviews. Participants were asked to re-measure body weight and 

waist circumference. They were also asked to reflect on the two study prepositions: New 

Brunswick adults with prediabetes will face personal and social barriers when attempting 

this lifestyle behaviour change; and New Brunswick adults with prediabetes will be 

influenced by the nurse researcher when attempting this behaviour change. Please see 

Table 4 for participants’ responses. 

 

Table 4. Study Proposition Responses 

 
NB adults with prediabetes will face personal and social barriers when attempting this 

lifestyle behaviour change 
 

Molly “self-discipline is a huge barrier, because you always have to be in the 
mindset that you are going to do this. You realize the value of doing 
this, but when there is a choice between plain yogurt and ice cream, you 
have to have that self-discipline. Especially through this pandemic, I am 
already dealing with job loss, so now here is one more take away. You 
really have to get your head around why you are doing this. 
Understanding why you are doing this and the long term benefit, instead 
of fixating on that 20 mins of satisfaction you get from eating 
something you wanted so bad.” 
 
“for most people they normally wouldn’t have a lot of coaching [from 
their healthcare provider] to even know where to begin. I have been 
dealing with prediabetes for a while now, and I was told by my previous 
healthcare provider “you have prediabetes, you have to do something 
about this”…and I would say “thank you very much, but what would 
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you like me to do?” I don’t have the knowledge [about prediabetes] to 
even know how to fix it…I was never even offered to go see a dietician. 
The dietician would at least set you on a path and give you someone to 
talk to, that would give you some options.” 
 
“for me, if I had been working, I would not have had the time to get my 
head all around this, but now [with Covid-19 isolation measures] I have 
too much time. People need the time to figure this out. If you have a 
busy lifestyle, you tend to lean towards convenient foods. You really 
have to take the time to plan what your meals are going to be and what 
foods you are going to have in your house. So, time would have been a 
barrier if I was still at work, but just until you get the hang of it.” 
 
“because of the pandemic, you always felt rushed when shopping for 
groceries, so reading labels was hard to accomplish, as well looking for 
new items that I wasn’t familiar with was a challenge and I would 
mostly end up not getting them as a result” 
 
“there was an increased cost to my grocery bill because, it was like 
starting a new household [meaning that she was buying big items for 
the first time, like avocado oil, and almond flour], however the next 
time I went shopping my bill wasn’t as high.” 
 
“my mother-in-law had a birthday party, and I did not partake in the 
cake, I just said I had a bit of a stomach ache, so I told a little white lie 
to get out of having it” 

Abby “ in terms of personal things…I mentioned at the beginning of this I 
have a son that is a drug addict…so I find when I get frustrated with 
that I feel like I tend to eat things I shouldn’t eat, just because I’m 
annoyed with what’s going on. As well, I feel my grandson is living in 
unsafe conditions with his mother…so those are two big worries, and I 
know I can’t change these two situations. I just hope it will improve 
[her grandson’s situation]. I find it changes my attitude with food. If 
I’m angry or mad at them [her son or daughter-in-law] then I just don’t 
care about what I eat and I go have some chips. This program helped in 
the sense it halted a few of those instances. I would say to myself, “I’m 
doing this to see if I can improve my health and lifestyle, so sometimes 
I would walk away and try not to think about those chips.” 
“I had no time barriers because I am retired, so having time to prepare 
and plan meals was not a barrier. I did notice an increase in my grocery 
bill, but I am not on a strict budget for food, so that was not a barrier 
either.” 
 
“something else that really isn’t a barrier but something that I had to get 
used to was that, I didn’t really like the plain foods. Like for instance, 
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the plain yogurt with frozen berries had less taste then the fruit flavored 
yogurts, but like I said it’s just something I had to get used to.” 

Quinn “I think this statement is true. I find fresh food is a little bit more 
expensive, so if you are on a tight budget, then it’s going to be difficult 
to follow this diet plan. And, if you entertain a lot, it would be hard to 
eat this way. I found the cost was more because I had to make other 
meals for my husband and daughter.” 
 
“At my camping trailer, when I started this program, I would feel guilty 
because, my friends would feel guilty if they ate in front of me. They 
would go back into their campers to snack, so every time they went in 
for a pee or whatever, they’d be eating as fast as they could and then 
come back out. Then I’d find out about it later and then I’d say “well 
now I feel bad”. I told them “stop doing that, because it doesn’t bother 
me when you eat in front of me.” I thought somethings gotta give here. 
Then, another time when I was at a friend’s house, they were passing 
around a bowl of grapes. They said “well, you can have grapes”, I said 
“well yes, but I don’t want any”, there is a lot of peer pressure to eat.” 
 
“People would also have a difficult time if they have to take food with 
medication that they have to take at a particular time….my mother-in-
law would have this problem” 
 
“I did not find that prep time was an issue. I would buy all the fresh 
food I needed for my salads that week, wash and chop everything and 
store it in homemade napkins. The food stays really fresh this way and 
it is all ready for when I want to make my salads. I’m retired so meal 
prep is not a big deal. It would probably be a big deal for a busy mom.” 

 
NB adults with prediabetes will be influenced by the nurse researcher when attempting 

this behaviour change 
 

Molly “ I agree that you were a huge influence in this process. Simply 
because, number one, I had no idea what I was doing, I wouldn’t of 
know how to do it, and I wouldn’t have done all the research needed to 
know what foods to eat and not eat. The knowledge and education that I 
got from you was helpful, as well it was helpful that I was able to ask 
you questions whenever I had one. Having nursing support was helpful 
and very valuable, and taking all the time you took to provide daily 
menus was very helpful”. 

Abby “I think that it was easier to follow knowing that you are doing this 
same thing for you and your family. Seeing that this is positive for you 
makes me feel like it is ok for me to do it. It’s not like you are telling 
me to do this, and then you are off following different guidelines. You 
seem to have a lot of advice on things you have tried in the past that 
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make this easy for you to do. For instance, saving the bacon fat in the 
frying pan from breakfast and using it to cook vegetables for supper. I 
feel like if you are making the effort to do this, then I think it must be 
ok to do this.” 

Quinn “well I kind of started on my own cutting out sweets, and jam, and stuff 
like that. I think you were a big encouragement, having someone there 
to talk to once in a while, instead of having someone say “oh don’t 
worry you can have that (referring to refined carbs)” “I also felt like you 
were there to answer all my questions, especially when it came to 
labels, sometimes I would get so confused with that, and you were able 
to clarify these things for me. The menu ideas were a bonus, I liked 
them. You helped me realize that you don’t need to eat all this sugar, I 
was just as content with that little bowl of plain yogurt with a few 
berries, I was surprised that I could do this. My next plan is to figure out 
how to make an apple crisp without using sugar!”  

 

 The next two chapters, will discuss the study findings as they relate to the project 

title, A Case Study Describing the Experience of Three New Brunswick Adults with 

Prediabetes While Partaking in a Nurse-Guided Health Promotion Lifestyle Intervention. 

As well, study limitations, advanced practice nursing impact, and the Health Promotion 

Model application will also be summarized. Then, to complete this thesis, concluding 

thoughts and statements will summarize the final chapter. 
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5.0 Discussion 

This research presented one nurse’s approach to health promotion for New 

Brunswick adults with prediabetes. The nurse researcher was interested in gaining an in-

depth understanding of the experience New Brunswick adults with prediabetes endure, 

while attempting to adhere to a low carbohydrate, intermittent fasting nursing 

intervention. In order to ensure the study maintained a direct focus, the researcher 

developed two study questions that subsequently created the thesis propositions. The two 

questions were, how would participants manage social and personal barriers when 

attempting to adhere to this behaviour change intervention; and how would the presence 

of a nurse influence the behaviours needed to adapt to the intervention? The study 

propositions developed from these two questions were: New Brunswick adults with 

prediabetes will face many personal and social barriers when attempting this behaviour 

change; and New Brunswick adults with prediabetes will be influenced by the nurse 

researcher when attempting this behaviour change. 

Multiple data sources enhanced the meaning of the two study propositions. The 

pre-intervention data (biometric results, pre-intervention questionnaire, and responses 

from the behaviour specific cognition and effect categories) and post-intervention data 

(biometric results and study proposition discussion) allowed the researcher to understand 

the whole experience of the participants. Next, the following sections outline the results 

for each data source. Then, in the final step of case study analysis, the data will be 

linked/merged to each study propositions.  
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5.1 Demographics Data and Biometric Changes 

The biometric results demonstrated a potential correlation between the nursing 

intervention and participants’ positive health changes. In all cases, participants were 

trending toward healthier body composition. All three participants had a body weight 

reduction, ranging from eight to 9.4 pounds of weight loss. All three participants had a 

waist circumference reduction, ranging from a two to five centimeters reduction. These 

findings demonstrated this particular intervention (low carbohydrate and intermittent 

fasting) did support current research indicating that low carbohydrate diets and 

intermittent fasting can result in body weight and waist circumference reductions 

(Barnosky, et al., 2014; Boden et al., 2005; Furmli et al., 2018; Gardner et al., 2007; 

Guess, 2018; Harvie et al., 2011; Harvie et al., 2013; Jung & Choi, 2017; Kahleova et al., 

2014; Mayer et al., 2014; McArdle et al., 2019; Ojo, 2019; Saslow et al., 2014; Yamada 

et al., 2014; Yamada, et al., 2018; Ziaee et al., 2011). 

After the completion of the intervention, participants were very curious to know if 

their glycated hemoglobin (HbA1c) level improved as a result of participating in this 

intervention. HbA1c is a three month average marker of serum blood glucose, and levels 

between 6.0%-6.4% indicates a state of prediabetes. All participants had HbA1c levels 

within this range prior to beginning the intervention, as it was a recruitment requirement. 

After the completion of the intervention, all three participants had HbA1c levels 

measured on their own accord as part of their yearly blood work. They all freely 

suggested to the nurse researcher that they would like to include these results if possible 

into the study. They felt these results would enhance the results of the study (as did the 

nurse researcher). Their results indicated that two participants were no longer prediabetic, 
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as they had HbA1c results of less than 6.0%, and one participant reduced her HbA1c 

from 6.3% to 6.0%. Therefore, she was trending in a positive direction towards not 

having prediabetes. Just as stated above, these findings also concur with the results found 

from other low carbohydrate and intermittent fasting researchers (Barnosky, et al., 2014; 

Boden et al., 2005; Furmli et al., 2018; Gardner et al., 2007;  Guess, 2018; Harvie et al., 

2011; Harvie et al., 2013; Jung & Choi, 2017; Kahleova et al., 2014; Mayer et al., 2014; 

McArdle et al., 2019; Ojo, 2019; Saslow et al., 2014; Yamada et al., 2014; Yamada, et 

al., 2018; Ziaee et al., 2011). One other incidental finding was, one participant 

experienced improvements in her blood pressure, and subsequently had her 

antihypertensive medication titrated down. The participant’s primary practitioner 

discontinued one antihypertensive medication and reduced the other by half. Future 

research should include measuring HbA1c and blood pressure in order to enhance the 

biometric study results.  

5.2 Pre-intervention Questionnaire Discussion 

The pre-intervention questionnaire was developed to emulate Nola Pender’s first 

major determinant of health, prior related behaviour and personal factors. A nurse can 

only gather this information and then use it to predict one’s success in adapting the 

behaviour (Pender et al., 2011). All participants understood prediabetes could lead to 

Type 2 Diabetes Mellitus. One alarming response, from Abby, was that she understood 

“it is not always possible [to stop diabetes progression] because sometimes you just get 

bad genes and that’s the way it is”. This is, in fact, not the case. Familial genetic make-up 

accounts for 6% of T2DM development (Wu, Ding, Tanaka, & Zhang, 2014). The risk 
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for developing prediabetes/T2DM is greater if the individual is genetically predisposed 

and follows a lifestyle that contributes to obesity. However, dietary and lifestyle 

modification can prevent (and reverse) the development of prediabetes/T2DM (Wu, 

Ding, Tanaka, & Zhang, 2014).  

In order to increase Abby’s understanding of prediabetes, we reviewed current 

peer-reviewed evidence-based literature which focused on lifestyle behaviours to reverse 

prediabetes/T2DM. She was attentive and willing to learn a more in-depth perspective of 

how and why lifestyle is the main driving factor behind prediabetes/T2DM development.  

5.3 Nola Pender’s Behaviour Specific Cognition and Effect Discussion 

The one-on-one private education sessions included a discussion focusing on Nola 

Pender’s (2011) eight Behaviour Specific Cognition and Effect categories. The purpose of 

this discussion was to identify areas and key factors that would help participants gain the 

tools to maintain the behaviour change habits (Pender et al., 2011). The first category, 

perceived benefits of action, helped to identify the positive consequences of the 

behaviour change. The common theme from this discussion was, a perception that over-

all health would improve (control the disease, improve HbA1c, improve over-all family 

eating habits, increase energy, and improve sleep). One unique theme found was, Molly 

perceived she would learn how to change her diet without feeling like she was being 

punished. The concept of dietary punishment is a unique theme that was not uncovered in 

the literature. This theme would support asking the question “why do individuals equate 

diet change with punishment”, and “can a low carbohydrate diet/intermittent fasting plan 
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satisfy individuals food preferences so as to reduce and/or eliminate feelings of dietary 

punishment”? 

The second category, perceived barriers to action, was used to identify 

individual’s behaviours which directly serve as ‘road blocks’ when adapting a behaviour 

change, and Pender et al. (2011) stated that uncovering potential barriers is an effective 

strategy to overcoming those barriers. Abby and Quinn both felt that family and social 

situations would result in barriers that would make changing eating habits difficult. These 

identified barriers are consistent with Khodaveisi et al.’s (2017) findings. They indicated 

that people are more likely to adhere to positive nutritional behaviours if they had the 

support of their family and children. Molly outlined the unique barrier of added stress. 

She experienced chronic pain, and felt the intervention may cause added stress to her 

daily life, and subsequently would make it difficult for her to adhere to the dietary plan. 

In the end, she had stated that her chronic pain had significantly diminished (such that she 

was able to work in her garden again), and therefore the stress barrier turned out to be a 

non-issue. The reason for outlining these potential barriers, prior to beginning the 

intervention, was to allow participants the time to reflect and to develop action plans to 

manage their potential barriers.  

The third category, perceived self-efficacy, was used to identify each individual’s 

judgment of their personal capability to carry out the intervention. All participants were 

posed the question “how confident are you in your ability to change your lifestyle?”, and 

then asked to rate their response using a Likert scale from 1 to 4 (one was very confident, 

two was confident, three was not confident, and four was unsure). Molly rated her ability 

as a 2.5 (in between confident and not confident), and Abby and Quinn rated themselves 
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as a two (confident). They stated, having a positive attitude, having strength to maintain 

will power, and applying the knowledge gained from the education session, would be 

factors that would help them adapt the intervention. Interesting to note, none of the 

participants rated themselves as a one (very confident), but in the end they all had 

positive biomarker improvements. Iranagh, Rahman, and Motalebi (2016) found that a 

person’s self-efficacy increases with health nutrition training programs. This Likert Scale 

was presented to participants prior to the one-on-one education session. Therefore, it 

could be suggested, that their self-efficacy improved after they completed the education 

session. However, this was not re-measured after the completion of the intervention. In 

future studies, one might consider re-measuring participants self-efficacy post 

intervention.  

The fourth category, activity related-effect, was a tool used to identify positive 

and negative emotions that could affect behaviour change. Two participants identified a 

similar negative emotion of: a feeling of punishment, and being instructed to eliminate 

particular foods from their typical diet. Abby identified a negative unique activity related-

effect of “having to deal with her husband, and always having to say no, I can’t have 

that”. Three positive unique activity related-effect emotions identified were: feeling 

better over-all, having positive family support, and experiencing weight loss. These 

positive findings mesh nicely with Guillaume et al.’s (2013) findings when they stated 

that dietary and intermittent fasting can increase energy, create a state of euphoria, and 

increase mental focus. 

The fifth category, interpersonal influences, was a discussion which led to 

identifying the beliefs and attitudes of others that could influence and/or support the 
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behaviour change. Molly felt her spouse would support her while partaking in this 

intervention. Quinn felt her daughter and friends would support her, and both Abby, and 

Quinn thought their husbands were going to be a negative influence. Khodaveisi et al.’s 

(2016) study found that the strongest influencers to positive behaviour change were the 

nurses and physician, however, they went on to say that if the individual lacked family 

support, then this would result in a barrier to low refined carbohydrate dietary adherence.  

The sixth category, situational influences, was a discussion that identified 

environmental situations that influence behaviour change. Three unique themes where 

identified. Molly felt education was a strong environmental factor, Abby felt 

accountability to oneself would be a strong emotional environmental factor, and Quinn 

felt family support would be a strong situational social environmental factor. Yin Kwan 

Ho et al. (2010) found other external situational environmental factors that helped 

enhance dietary behaviour change. They found that having access to low refined 

carbohydrate foods, as well as pre-planned meal preparations, were helpful facilitators to 

positive behaviour change. They also stated that healthcare professionals should develop 

strategies which would help individuals adhere to positive behaviour change. For this 

study, the nurse researcher did develop meal plans with participants. In keeping with Yin 

Kwan Ho et al.’s (2010) study findings, in addition to the meal plans, the nurse researcher 

could have also included a weekly grocery list. A weekly grocery list could ensure 

individuals had direct access to low refined carbohydrate foods in their house, as well, it 

would eliminate the problem of missing ingredients needed for the pre-planned meal 

menus. 
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The seventh category, commitment to a plan of action, was a strategy used to help 

participants identify their own plan of action. Molly stated she felt committed and 

demonstrated this when she stated that she had already gone ahead and made food 

preparations. Abby suggested that her commitment to a plan of action would commence  

once she started to see positive biomarker results. The participants did not indicate 

whether or not they would continue with these lifestyle habits after the study was 

finished. However, Molly stated “ I now have the skills to do this myself if it ever comes 

to be that I am a prediabetic again.” In this instance, she was speaking to a hypothetical 

situation that if in the future she had started eating a diet high in refined carbohydrates 

again, and once more found herself in a physiological prediabetic state, then she would 

know what to do to reverse it. 

The last category, immediate competing demands and preferences, was used to 

identify any internal and/or external intrusions which could affect behaviour change. It 

was only during this last category where the discussion of time was introduced. Two of 

the three participants were retired, and indicated that the time needed to prepare meals 

and shop for food would not be an issue. However, Molly, who is an office employee, 

was now at home isolating due to the 2020 Covid-19 pandemic. She indicated that time 

would have been a factor because her job was really busy, but now with Covid-19, she 

was home and not working. And lastly, Quinn indicated that her spouse would be a 

constant competing demand that she would have to attend to.  
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5.4 Study Propositions Discussion 

This next section outlines the results from Day 30 study proposition discussions. 

Each participant drew on their experiences to explain how they felt about each 

proposition, and from these discussions common and unique themes emerged. 

The first proposition, NB adults with prediabetes will face personal and social 

barriers when attempting this lifestyle behaviour change, was developed in response to 

the question “how would participants manage social and personal barriers when 

attempting to adhere to this behaviour change intervention?”. Three common barrier 

concepts uncovered were; increased monetary cost of purchasing new foods, the pressure 

to eat foods that contribute to insulin resistance at social events, and the interference of 

other life stressors. The cost to purchase low refined carbohydrate foods was also found 

to be a barrier to this type of dietary therapy, as found in Khodaveisi et al.’s (2017) study. 

They indicated that families of lower socioeconomic status would have more difficultly 

following institutional guidelines for non-processed foods due to the extra monetary 

burden alone. They went on to say the development of institutional nutritional policies 

needs to take monetary barriers into account and have measurements in place to help 

relieve these barriers. Abby stated that normally she would turn to junk food when she 

was stressed about her family situation. She stated that normally, when she was having a 

bad day (due to family stressors) she would eat junk food, however several times over the 

4-week intervention she resisted the urge to eat these foods due to her commitment to the 

study. She stated she would say to herself  “I’m doing this study to help improve my 

health, so I won’t have this food right now”. Abby’s description of overcoming her 

emotional eating barrier is in alignment with Tao et al.’s (2017) findings. They found that 
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nurse-led programs (designed using the HPM), can reduce perceived barriers to action 

when nurses addressed the participants’ perceived barriers.  

As well, four unique barrier concepts were uncovered. First, Molly recounted that, 

at times, she found it difficult to maintain the self-discipline required to adhere to the 

intervention. This finding aligns with her response when she rated her predicted ability to 

follow intervention as a 2.5 (between not-confident and confident). Second, Quinn found 

the Covid-19 pandemic made it difficult to shop in stores. She felt rushed and could not 

spend the time needed to thoroughly read labels. Third, Abby stated she did not enjoy the 

non-sugary ‘plain food’ (i.e.: plain yogurt, coffee with no sugar). Lastly, Quinn recounted 

a time when she felt guilty for not participating in eating food served at a social event.  

One notable concept uncovered, which was not a barrier for these three 

participants, was the barrier of time. Time was not mentioned as a barrier in other 

literature relating to nutritional behaviour change. However, being that all three 

participants mention that time could be a barrier for any individual with a busy 

work/family/social schedule, then it would seem that a future study should look at the 

impact of time on intervention attrition rates. Understanding what part of the intervention 

makes time an attrition rate factor is important so that intervention revisions can be made 

to create a more time sensitive intervention.  

The summarized findings of this proposition statement, NB adults with 

prediabetes will face personal and social barriers when attempting this lifestyle 

behaviour change, are that New Brunswick adults will: 

•   notice an increase in monetary burden due to the required purchasing of new 

foods;  
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•   experience social pressure to eat foods that contribute to insulin resistance at 

social events (which may result in a feeling of guilt); 

•   experience difficulty juggling new lifestyle plan and daily life stressors;  

•   experience issues maintaining self-discipline;  

•   potentially not enjoy the new recommended dietary plan;  

•   have difficulty finding the time to organize and execute the lifestyle plan; and 

lastly 

•   perhaps solely due to Covid-19 pandemic, feeling uncomfortable in grocery 

stores. 

The second study proposition: New Brunswick adults with prediabetes will be 

influenced by the nurse researcher when attempting this behaviour change, was 

developed in response to the question “how would the presents of a nurse influence the 

behaviours needed to adapt the intervention?”. Common themes, with regards to the 

nurse researcher’s ability to influence behaviour change, were uncovered.  

The first common theme was the nurse increased participants’ knowledge. The 

second common theme was the nurse gave continued support and timely responses to 

questions. During the 4-week intervention, each participant took part in weekly Zoom 

check-in meeting, as well; they emailed the nurse researcher, as needed, with any 

questions or concerns throughout the intervention. Topics discussed in theses emails and 

Zoom check-in meetings included: meal ideas; explaining ingredients and food labels; 

successes or failures they had encountered; and how they felt physically. These results 

highlight Shiu and Wong’s (2002) findings which stated, if a nurse does not take the time 

to properly engage with clients, then those clients will feel over-all quality of care is 



 

73 

 

affected. As well, Heydari and Khorashadizadeh (2014) found healthcare providers were 

able to identify and prevent barriers which would result in negative health behaviours. 

So, it appears in this study, there is a correlation between nursing support and 

participants’ ability to adapt to intervention guidelines.  

The last common theme which participants expressed as being helpful to adhere 

to the intervention was the individualized daily menus plans. During the individualized 

one-hour education session, participants were asked to identify their food preferences. 

Then, throughout the course of the intervention, the nurse researcher would email 

participants daily menus to suit these individual needs. For example, if a participant 

stated they had a particular cut of meat they wanted to use on a particular day, then the 

nurse would create a meal plan specific to the individual’s request. This process allowed 

participants to: 

•   enjoy their meals/food,  

•   feel engaged, as well have control over what they were being instructed to eat, 

and  

•   use food that was readily available to them.  

Pun, Coates, and Benzie (2009) found similar findings. They indicated that a dietary 

educator needs to be aware of client food preferences in order to increase their client’s 

adherence to a study intervention.   

Interesting to note, Abby outlined a unique concept from her experience with the 

nurse researcher. She stated that her ability to adapt to the intervention was influence by 

the level of trust she had developed with the nurse researcher. These findings are in line 

with Khodaveisi et al.’s (2017) study, suggesting nurses were the most influential tool to 
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positive nutritional behaviour change. As well, Yin Kwan Ho et al. (2010) found one of 

most important factors that influence patients’ behaviour is the “trust in nurses’ 

competence and awareness” (p. 261). 

The summarized findings of this proposition statement, New Brunswick adults 

with prediabetes will be influenced by the nurse researcher when attempting this 

behaviour change, include that the nurse: 

•   increased participants’ knowledge, and therefore increased their adherence to the 

intervention; 

•   gave continued support and timely responses to questions which resulted in 

improved adherence; 

•   created individualized daily menu plans which focused on participants’ food 

preferences and food availability; and lastly,  

•   increased the participants’ adherence to the intervention as a result of the trusting 

relationship developed with the nurse researcher.   

5.5 Linking Data to Study Propositions  

After the completion of the 4 week intervention, biometric data indicated all 

participants were trending towards a healthier body composition. This is an important 

concept to note because, in the beginning, all participants shared equal concerns about the 

probability of needing to take diabetic pharmaceuticals. Now, with these biometric 

improvements, all three participants are now trending away from requiring such 

medication.  
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During the pre-intervention education session, participants identified potential 

barriers they may encounter when partaking in the 4-week intervention. These pre-

identified barriers included:  

•   participants perceived negative social and family influences,  

•   participants felt time would not be a barrier,  

•   Molly thought chronic pain would interfere with her success, and  

•   Abby felt giving up juice and other foods that she enjoyed would be a barrier.  

After the 4-week intervention, during the closing interview, it was confirmed that time 

was not a barrier, however they felt if you had a busy life, time would be a barrier. Molly 

noted that her chronic pain did not become a barrier after all, but instead her chronic pain 

had actually diminished. One common barrier discovered at the closing interview (which 

had not previously been mentioned) was the financial barrier that accompanied buying 

new foods and ingredients. Two of the three participants found that initially there was an 

increased cost in their grocery bill. However, they found after purchasing the main 

ingredients (almond flour, coconut oil, keto mayo), the financial barrier was lessened.  

Nurses play an integral role in health promotion and health prevention, and this 

study demonstrated just that. The nurse’s role was determined to have a positive 

influence on participants’ abilities to adapt to the intervention. Education, support, 

guidance, and accessibility to the nurse, were all concepts outlined by participants as 

being beneficial to their successful behaviour change. They determined that these nursing 

qualities helped them adhere to the intervention, and subsequently resulted in improved 

physical biomarkers.   
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5.6 Study Limitations 

A case study design research method is an appropriate research method to use 

when the study is dependent on the context from where it occurs (Baxter & Jack, 2008). 

To learn meaning and develop context for the study propositions, it was imperative that 

the participants immersed themselves in the real-life experience (and this real-life 

experience was the nursing intervention). It would not have been possible for the nurse 

researcher to gain a real-life, holistic perspective of the study propositions if the 

participants had not taken part in the study intervention.  

The nurse researcher was not solely an observer during this study. The nurse 

researcher played an integral role with education, support, and communication. The role 

of the nurse researcher could not be separated from the study outcome. As such, this 

could affect the study results, meaning that the nurse’s level of knowledge, and 

continuous involvement in the day-to-day intervention process, may have effected 

participants’ abilities to adapt to the intervention. Also, due to the intimate nature of the 

one-on-one Zoom meetings and the frequent emailing, participants may have been more 

dedicated to doing a ‘good job’, so as to not disappoint the nurse researcher. A possible 

solution for future research would be to have a third party researcher conduct the final 

interview with participants. This would allow the participants to give constructive feed-

back without feeling uncomfortable, or pressured to give only positive feed-back.  

The nurse researcher was able to recruit three participants for this study. A larger 

sample size with more heterogeneity could have resulted in two other possible outcomes. 

One, it could have led to increased variability in experiences, or two, it could have 

confirmed and enhanced the credibility of the study results. It would be beneficial to 
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observe the experience of individuals with: varying genders, race, and cultural view-

points. The length of the study was able to demonstrate a trending direction towards 

health improvement and positive health behaviour adaptation. However, longitudinal 

studies would be beneficial in order to examine behaviour change sustainability. As well, 

broadening the scope of observe physiological markers (blood pressure and HbA1c) 

would help to enhance the efficacy of the intervention.  

5.7 Advanced Practice Nursing Impact 

The fundamental purpose of this nursing project was to apply new nursing 

knowledge to health promotion/health prevention nursing practice. Currently, the nurse 

researcher works in conjunction with a New Brunswick primary healthcare physician in a 

Metabolic Obesity Clinic for patients with prediabetes, hypertension, T2DM, and obesity. 

This clinic focuses on:  

•   creating individualized care plans, including of low refined carbohydrate meal 

plans and therapeutic fasting schedules, 

•   monitoring biomarkers, 

•   titrating medications as necessary, and  

•   monitoring for negative symptoms/side effects that may occur when initially 

adapting these lifestyle therapies.  

The healthcare professionals working in the clinic have successfully reduced New 

Brunswick adults’ body weight, titrated and removed antihypertensive medication, 

titrated and removed insulin and other oral hyperglycemic medication, improved HbA1c 

markers, improved blood pressure, improved joint pain, and improved over-all mental 
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wellness. The future goal of this clinic is to ensure all New Brunswick adults have access 

to a clinic, like the one mentioned above, before being prescribed antihypertensive and 

oral hyperglycemic medications. Kemppainen, Tossavainen, and Turunen (2012) stated 

that advanced practice nurses have a unique opportunity to develop, evaluate, and 

examine current research in a given field, and this nurse-led project does just that. This 

novel therapy has the potential to enrich and reorient New Brunswick health services. 

The Institute of Medicine of the National Academies (2011) stated that nursing is one of 

the most versatile professions. They went on to say that advanced practice nurses are able 

to deliver more cost effective care, increase patient satisfaction with care, and deliver a 

higher quality of care. They summarized that increasing the number of advanced practice 

nurses, who manage primary preventative health care issues, would help to avoid and/or 

reduce the need for acute intensive care needs. 

From the researcher’s perspective, I felt an instant connection with all three 

participants, as I was humbled to know there were persons who actually, freely agreed to 

take part in a study that I created. Giving their time to participate and entrusting me was 

very kind and generous on their parts. They were all pleased with their weight loss and 

HbA1c improvements, as was I. I have a desire that all New Brunswick citizens have the 

opportunity to be: pain free, of healthy body weight, free from shortness of breath, and to 

be able to hike, bike, and climb a set of stairs with no difficulty.  

5.8 Health Promotion Model Application 

 Nola Pender’s Health Promotion Model (2011) was used as the theoretical 

framework for the one-on-one education sessions. This model was used as it outlines 
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internal and external factors that influence health behaviours (Srof & Velsor-Friedrich, 

2006), and can be used to conduct studies that “detect impacts of intervention program 

for improving health promotion behaviours” (Heydari & Khorashadizadeh, 2014, p. 

1071).  

 This study did not control for factors which would measure the impact the Health 

Promotion Model had on participants’ behaviour change. Instead, this model was used to 

create a discussion platform where participants could outline internal and external factors 

that could influence their behaviour. After the 4-week intervention, it was noted all 

participants showed improvement in metabolic biomarkers. This improvement correlated 

with their ability to follow the intervention. Future research could examine this 

correlation.  

Srof and Velsor-Friedrich (2006) also concluded future research in this area 

should consider examining the “link between health-promoting behaviour and health 

outcomes” (p. 372). They state self-efficacy was the strongest predictor of health 

promoting behaviour. This study found that participants had a moderate amount of self-

efficacy to preform intervention. Self-efficacy was not measured post-intervention; 

however, the participants were all successful in finishing the intervention and had 

positive biomarker changes. Therefore, future research could re-measure self-efficacy 

post-intervention.  

Srof and Velsor-Friedrich (2006) also found Pender’s claim that health 

professionals are a positive influence on health behaviour change, needs to be further 

supported. However, this 4-week intervention would suggest the nurse researcher 

positively influenced participants’ ability to adapt to the health behaviour change. Future 
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research could focus a lens directed at this connection so as to demonstrate how 

important nurses and other health professionals are when addressing health behaviour 

changes.   
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6.0 Conclusion  

The purpose of this research was to examine the experience of New Brunswick 

adults with prediabetes while participating in a nurse-guided health promotion lifestyle 

intervention. As outlined in the introduction, the nurse researcher had a personal interest in 

focusing on dietary and lifestyle habits that contribute to diabetic pathologies. The learning 

that was gained from this case study research project include: 

1.   A low carbohydrate diet and intermittent fasting intervention could be adapted by 

New Brunswick adults with prediabetes. 

2.   The nurse researcher positively influenced the participants, and they adapted and 

maintained a health behaviour change throughout the 4-week lifestyle 

intervention. 

3.   Over the 4 weeks, biomarker improvements were noted. 

4.   The case study method allowed the nurse researcher’s role to be interactive and 

deliver continuous support. 

5.    Participants had common barriers to health behaviour change adaptation: 

•   Prior to the beginning of the intervention, they all indicated time could be a 

barrier (but in the end, it was deemed that time was not a barrier for any of 

them),  

•   They indicated that monetary barriers were present during the study, 

•   They also indicated that lack of family/social group support was a barrier 

during the study. 
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Intervention revisions should include solutions to help minimize the identified 

barriers. A revised intervention could begin DAY 1 with a group education session that 

would accommodate friends and family members. The intention of this group education 

session would be to increase the learning for all individuals who would be closely 

involved in the behaviour change. It is important family and friends understand the 

therapy and how it directly addresses prediabetes and T2DM.  As well, during this group 

session, it would be important to review typical menu plans so participants and their 

family members could prepare for the food changes that would be requested of them once 

they had their private one-on-one session. After the group session, a private one-on-one 

session with individual participants would focus on individualizing meal plans and 

identifying barriers and facilitators for adhering to the intervention. 

 Participants also indicated they experienced financial barriers when following the 

intervention. However, they clarified that the barrier was only because of the initial cost 

of purchasing new bulk item foods (like almond flour and coconut oil). Again, having a 

group education session approximately one or two months prior to the individual private 

session, would allow for a period of time where participants could use up food that is 

currently in their homes. Following this, they would be instructed not replace certain food 

items (i.e.: flour, sugar, vegetable oil, and margarine), instead they would be given a list 

of replacement food items (like almond and coconut flour, avocado oil, and butter). This 

may help to reduce the impact of the initial financial barrier. 

Future studies, using this intervention, could consider including a six month to 

one year follow-up interview, which would assess participants’ long-term adherence to 

the low carbohydrate and intermittent fasting intervention. This was also suggested by 
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other researchers: Barnosky et al. (2014), Boden et al. (2005), Furmli et al. (2018), 

Gardner et al. (2007), Guess (2018), Harvie et al. (2011), Harvie et al. (2013), Jung and 

Choi (2017), Kahleova et al. (2014), Mayer et al. (2014), McArdle et al. (2019), Ojo 

(2019), Saslow et al. (2014), Yamada et al. (2014), Yamada et al. (2018), and Ziaee et al. 

(2011). 

An observation made by me, the primary nurse researcher, who interacted 

intimately with each participant was that, each individual seemed to be foraging for a 

desire to be free of disease, and that each person simply wanted to return to a time when 

they had no health concerns. New Brunswick adults should be encouraged to reflect on 

their own challenging health behaviours and habits. Identifying these harmful behaviours 

and then implementing small changes could potentially lead to long-term helpful 

behaviour adaptations. It is believed that constructive health behaviour habits are not 

meant to be transient but lifelong.  
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Appendix A 

Nola Pender’s Health Promotion Conceptual Model 
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Appendix B 

Demographic Data/ Pre-intervention Questionnaire 

Please read each question of statement carefully and give your best answer(s). 

This survey was modified from Blanding’s (2017) thesis, Perceptions of and Barriers to 

Dietary Counseling Among Adults with Type 2 Diabetes, in order to individualize the 

details of this study. 

Full Name:_________________________    

1.   What is your age? 
a) 18-39 
b) 40-59 
c) 60 and older 

 

2.   What is your birth gender? 
a)   Male 
b)   Female 

 

3.   What is your race or origin? 
a)   White/Caucasian 
b)   Indigenous 
c)   Hispanic/Latin American 
d)   Asian 
e)   African  
f)   other 

 

4.   What is your highest level of education? 
a)   Some high school 
b)   High school/GED 
c)   Post-secondary diploma 
d)   Bachelor’s degree 
e)   Master’s degree or higher 

 

5.   Why are you interested in participating in this study? Please write your answer in 
sentence form. 
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6.   What do you hope to gain from this study? Please write your answer in sentence 

form. 
 

 
 

7.   What is your understanding of your prediabetes diagnosis? Please write your 
answer in sentence form. 

 

 

 

 

 

 

 

 

 

 

 

For Researcher use only 

Participant Number:_______ Participant Pseudo Name:_________________________ 

 

 

 

 



 

100 

 

Appendix C 

CONSENT TO PARTICIPATE IN A RESEARCH STUDY  

RESEARCH PROJECT TITLE  
A Case Study Describing the Experience of Three New Brunswick Adults with 
Prediabetes While Partaking in a Nurse-Guided Health Promotion Lifestyle Intervention  
 
PRINCIPAL RESEARCHER  
Roya MacDonald MN Candidate 
Faculty of Nursing, UNB 
royamacdonald@gmail.com 
(506) 866-2101 
 
Supervisor      
Dr. Catherine Aquino-Russell Ph.D.   
Faculty of Nursing, UNB    
caquinor@unb.ca     
(506) 856-2682 
 
Committee Member 
Dr. Parisa Ghassemi-Kakroodi, MD 
Honorary UNB Research Associate 
Obesity Medicine Specialist 
860 Mountain Road, Suite 204     
(506) 830-1000 
 
PURPOSE 
You are invited to participate in a study where the purpose is to describe your experience 
while partaking in a 4 week nurse-guided lifestyle intervention. You will be asked to 
reflect on your experience through journaling and by participating in virtual one-on-one 
semi-structured interviews. The results of this study will help to gain insight into the 
barriers and facilitators that New Brunswick adults with prediabetes face. 
 
PROCEDURE 
If you agree to take part in this study, the nurse researcher will contact you to review the 
study criteria to determine if you are eligible to take part in this study. You will require 
computer and internet access. This study will require you to be able to attend 2 virtual 
sessions (Day 1 of the study and Day 30 of the study). As well, you will also have the 
option of 2 more virtual meetings throughout the study if you wish. At Day 1 and Day 30 
meeting, the nurse researcher will ask you to weight yourself on your home scale and 
measure your waist circumference with a tape measure.  
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(Page 2 of 4) 
 
Below is a chart outlining  the steps of the study. 
 

Day 1 Through the 4 weeks Day 30 

•   Measure weight 
•   Measure waist 

circumference 
•   You will be asked 

to participate in a 
one-hour virtual 
education session. 

•   Your directions 
for the next 4 
weeks will be to 
follow the low 
carbohydrate 
meal plan and the 
intermittent 
fasting schedule.  

•   Together, we will 
create this plan to 
fit your needs, 
likes, and 
dislikes. 

•   You will have the option to 
have 2 virtual check-in 
sessions to address any 
issues you are experiencing. 

•   You will be asked to 
journal your daily thoughts, 
feelings, successes, and 
failures. 

•   You will be asked to keep a 
nutrition journal, exercise 
journal, and sleep journal. 

•   For 4 weeks, you are 
invited to contact the 
researcher at 
royamacdonald@gmail.com 
with any questions or 
concerns you may have. 

•   Re-measure weight 
•   Re-measure waist 

circumference 
•   You will be asked 

to take part in a 
one-hour closing 
interview. We will 
discuss your 
thoughts and 
feelings about the 
study as a whole, 
as well you will be 
asked to reflect on 
two research study 
questions.  

•   In this last session, 
together, we will 
create a plan to 
help you continue 
this lifestyle plan, 
if you wish. 

 
 
The virtual diabetic education class will include the following topics:  

1.   prediabetes, Type 2 Diabetes, and insulin resistance,  
2.   low carbohydrate diet and intermittent fasting programs and how these lifestyles 

habits can help to reverse prediabetes and prevent Type 2 Diabetes, and 
3.   we will also address your own personal needs, likes and dislikes in order to make 

a 4 week plan that is best suited for you. You will be asked questions to about 
your previous behaviours about lifestyle habits. We will identify any obstacles or 
barriers you may face while attempting to change your lifestyle habits. As well, 
we will discuss any facilitators that may help you succeed when attempting this 
nurse-guided intervention.  
 

POTENTIAL RISKS/DISCOMFORTS 

Some risks to this study could include, but not limited to, increased stress, increased 
hunger, increased fatigue, and irritability. You may find the intervention to be upsetting if 
you feel you were unsuccessful at being able to follow the prescribed plan. However, this  
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study includes a virtual educational session, as well as on-going nursing support to help 
alleviate any potential stress or discomfort the study may cause. You can contact the 
nurse researcher via email (royamacdonald@gmail.com) with any questions or concerns.  
You can also contact Dr. Ghassemi’s office at (506) 830-1000 if you need to make an 
appointment to discuss any concerns you are experiencing. You may withdraw any data, 
pertaining to you, that you do not want included in the study. As well, you can refuse to 
answer any questions you do not feel comfortable answering. Participation is voluntary, 
and you are free to completely withdraw from this research project at any time. You can 
do this at any time, without penalty or question. 
 
POTENTIAL BENEFITS AND RESEARCH OUTCOMES 

You will not receive any compensation for partaking in this study. However, you may 
benefit from this study simply by improving your health status. For example, you may 
find a reduction in your weight, in your waist circumference, and/or you may improve 
your fasting blood glucose.  
Research results will be complied during and after the completion of the intervention. At 
your request, a copy of the study results can be emailed to you. As well, at the end of the 
intervention, if you so choose, we can review and refine your plan so that you can 
continue with the intervention on your own accord. 
 
ALTERNATIVES TO PARTICIPATION 

If you decide to NOT take part in this study, you will continue to have the same standard 
of care that all patients with prediabetes receive.  
 
QUESTIONS 

If you have any questions after you read this form, you will be able to ask the nurse 
researcher for more information. You can contact her at royamacdonald@gmail.com. As 
well, should you have concerns about this research study, you can contact UNB’s nursing 
Acting Associate Dean of Research and Graduate Studies, Sue O’Donnell, at 
sue.o@unb.ca. You should not sign this form until you are sure you understand the study. 
 
PRIVACY AND CONFIDENTIALITY 
 
All information and results collected from you will be used solely for the purposes of this 
research study. At no time will any information collected during this study be used for 
anything other than furthering research in this area. Your name and contact information 
will be kept private by the researcher. Your name will not appear on any report or article 
published as a result of this study. All paper and video-recorded information will be 
stored in a locked file cabinet, and all electronic information will be kept on a password  
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locked PC. Information collected for this study will be kept as long as required by law, 7 
years or more. If you decide to withdraw from the study, any information you provided to 
that point will be destroyed.  
 
PARTICIPANT’S RESPONSIBILITIES 

In order for this project to be valid and complete, it is important that you fully participate 
with the requirements of this study (i.e., taking part in the virtual diabetic education 
session, as well as giving a full effort when following the 4-week lifestyle plan). These 
requirements should be carefully considered prior to you signing this consent. 
 
 
 
 
 
__________________________________  ________________ 

Participant’s Signature    Date 

 
 

___________________________________  _______________ 

Principal Investigator’s Signature   Date 

 

 

 

 

 

 

 

This study has been reviewed by the Research Ethics Board at the University of New Brunswick and is on 
file as  REB 2020-042 
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Appendix D 

Prediabetes Education and Management Information Seminar 
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Appendix E 

Telephone Recruitment Script 

Hello Mr./Mrs. _____________. This is Dr. Ghassemi’s office calling. We are calling on 

behalf of Roya MacDonald, a Master’s of nursing student from the University of New 

Brunswick. She is conducting a study titled: Describing the Experience of New 

Brunswick Adults with Prediabetes who participate in a Nurse-Guided Health Promotion 

Lifestyle Intervention. 

Some of the way you may benefit from this study are: 

•   improving your health,  
•   reducing your weight, 
•   reducing your waist measure, and  
•   improving your fasting blood sugar. 

 
The study consists of  

•   taking part in a one-hour on-line education session, 
•   following a 30 day nurse-guided lifestyle program, 
•   keeping a journal of your progress, and 
•   taking part in a one-hour on-line closing interview at the end of the 30 day study. 

 
You will be required to have computer and internet access. Roya will use Facetime, 

Zoom, or skype to deliver the education session, as well as the closing interview. If you 

are interested in learning more about participating in this study, I would be pleased to 

pass on your email address or phone number to Roya MacDonald so that she can further 

explain the details of the study. As, well she would be able to answer any questions that 

you have regarding participating in this study. Thank you for your time.  
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Appendix F 

Potential Participant Study Information Email 

Dear Mr./Mrs.________ 

My name is Roya MacDonald. I am a Master’s of Nursing student at the University of New 
Brunswick. I am looking for participants to take part in my research project titled: A Case Study 
Describing the Experience of Three New Brunswick Adults with Prediabetes While 
Partaking in a Nurse-Guided Health Promotion Lifestyle Intervention. This project is a 30 
day nurse-guided study. You will learn about low refined carbohydrate nutrition and intermittent 
fasting. The nurse researcher (Roya) will be available to answer questions, as well, support and 
guide you through the lifestyle change process. Below is a chart that lists what you will need to 
do in order to take part in this study. 
 

Day 1 Through the 4 weeks Day 30 

•   Measure weight 
•   Measure waist 

circumference 
•   You will be asked 

to participate in a 
one-hour virtual 
education session. 

•   Your directions 
for the next 4 
weeks will be to 
follow the low 
carbohydrate meal 
plan and the 
intermittent 
fasting schedule.  

•   Together, we will 
create this plan to 
fit your needs, 
likes, and dislikes. 
 

•   You will have the option to 
have 2 virtual check-in 
sessions to address any 
issues you are experiencing. 

•   You will be asked to 
journal your daily thoughts, 
feelings, successes, and 
failures. 

•   You will be asked to keep a 
nutrition journal, exercise 
journal, and sleep journal. 

•   For 4 weeks, you are 
invited to contact the 
researcher at 
royamacdonald@gmail.com 
with any questions or 
concerns you may have. 

•   Re-measure weight 
•   Re-measure waist 

circumference 
•   You will be asked to 

take part in a one-
hour closing 
interview. We will 
discuss your thoughts 
and feelings about 
the study as a whole, 
as well you will be 
asked to reflect on 
two research study 
questions.  

•   In this last session, 
together, we will 
create a plan to help 
you continue this 
lifestyle plan, if you 
wish. 

Individuals who have any of the following conditions will not be able to participate in this study. 
These conditions include: Type 1 Diabetes Mellitus or T2DM, uncontrolled hypertension, cancer, 
seizures, eating disorder, current depression, history of bariatric surgery, taking medications 
known to affect appetite or energy metabolism, women who are currently pregnant, planning 
pregnancy, or lactating. You will need to have computer and internet access. 
 
If you are interested or you would like more information about this study, please contact: Roya 
MacDonald (primary researcher) at royamacdonald@gmail.com. I look forward to virtually meet 
you, and to help you in your health journey! 
 
Cheers, Roya MacDonald, RN/BN, HNN 
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Attached is an example of a 3 day menu (showing what a low carbohydrate meal plan looks like) 
and an intermittent fasting plan.  
 

 Breakfast Lunch Dinner Total grams of 
daily 
carbohydrates  

Day 1 2 eggs fried (salt 
and pepper) 
2 slices of bacon 
5 cherry tomatoes 
1 plum 
Tea/coffee (with 
heavy cream only, 
no sugar) 
 

2 cups of salad greens, 
one sliced whole 
tomato, olive oil for 
dressing (bacon bits for 
flavor if available) 
1 chicken breast fried 
in butter 
3 oz or 100 grams of 
feta cheese 
1 apple 
 

2 cups of salad greens 
with olive oil and 
balsamic vinegar to 
dress 
Ground beef with 
tomato sauce in a 
bowl with shredded 
cheddar on top (no 
noodles, no bread)  
 

50 grams of 
carbohydrates 

Day 2 2 eggs boiled (salt 
and pepper) 
1 TBSP of butter or 
mayonnaise 
½ an avocado sliced 
7 strawberries 
Tea/coffee (with 
heavy cream only, 
no sugar) 
 

2 cups of salad greens, 
topped with half a can 
of tuna mixed with 
mayo (do not use light 
mayo) 
2 slices of cheddar 
cheese on the side 
1 apple 
 

2 cups of salad greens 
with olive oil and 
balsamic vinegar to 
dress 
3 breakfast or 1 large 
BBQ sausage fried 
1cup roasted or 
boiled cauliflower 
with shredded cheese 
on top 
1/2 cup cooked  green 
peas with salt and 
butter 
 

50 grams of 
carbohydrates 

Day3 3 egg western 
omelet: with 
cheddar cheese, 
diced deli ham, 
onion, and peppers. 
Please sauté ham, 
onions, and peppers 
in butter, then add 
eggs 
1 cup of diced 
melon 
Tea/coffee (with 
heavy cream only, 
no sugar) 

Cold plate: 2 slices of 
deli ham,2 slices of deli 
turkey, 2 slices of 
cheddar cheese, carrot 
sticks, celery sticks, ½ 
avocado sliced, 2 
TBSP of mayo on the 
side 
1 apple 

2 cups of salad greens 
with olive oil and 
balsamic vinegar to 
dress 
1 piece of white fish 
fried in butter 
1cup broccoli/1 cup 
green beans boiled or 
roasted with salt and 
butter 
 

50 grams of 
carbohydrates 

 
Intermittent Fasting Plan Recommendations: 

•   To begin a fasting regime, you need to pick a time in the evening to start your fasting 
session and a time to end the fast. For example, you could choose to start a fast at 6:30 
pm on Monday and stop the fast at 11:00 am on the follow day (Tuesday). If you succeed 
and maintained this fasting schedule, then you will have fasted for 16.5 hours! 
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•   What can you consume during a fast? Water, tea (herbal/decaf/regular), coffee (black, 
with full fat 35% cream, and/or coconut or MCT oil), and bone broth. Bone broth does 
not interfere with the fast, as it only contains electrolytes, fat and fluids. (Bone broth 
recipe: Roast 1 large or 2 small chickens (eat chicken meat for dinner that evening). 
Then, in a large pot combine leftover meat, skin, bones, and drippings/gravy, cover with 
water. Add 2 stalks of celery, add one large onion, add a few tbsp of summer savory, add 
salt to taste. Cover and simmer on low for 12-24 hrs) 
 

•   Your fasting program would look something like this: 
 

Monday low carb breakfast 
 
 

low carb 
lunch 

Low carb dinner 
Fasting start time 
7:00 pm 

Tuesday Fasting end time 9:00 am 
Break the fast with a low carb 
snack 
You completed a 14 hour fast! 

low carb 
lunch 

Low carb dinner 
 

Wednesday low carb breakfast 
 
 

low carb 
lunch 

Low carb dinner 
Fasting start time 
6:00 pm 

Thursday Fasting end time 10:00 am 
Break the fast with a low carb 
snack 
You completed a 16 hour fast! 

low carb 
lunch 

Low carb dinner 
 

Friday low carb breakfast 
 
 

low carb 
lunch 

Low carb dinner 
Fasting start time 
6:00 pm 

Saturday Fasting end time 12:00 pm 
You completed an 18 hour fast! 

low carb 
lunch 

Low carb dinner 
 

Sunday low carb breakfast 
 
 

low carb 
lunch 

Low carb dinner 
 

 

The nutritional and fasting plans were created using evidence from the American Diabetes Association 
(2019) and the New England Journal of Medicine (2019): 

•   Evert, A. B., Dennison, M., Gardner, C. D., Garvey, W. T., Lau, K. H., MacLeod, J… Yancy, W. 
S. (2019). Nutrition therapy for adults with diabetes or prediabetes: a consensus report. Diabetes 
Care, (42)5, 731-754. doi: https://doi.org/10.2337/dci19-0014 

•   Cabo, D., & Mattson, M. (2019). Effects of intermittent fasting on health, aging, and disease. The 
New England Journal of Medicine, 381(26), 2541-2551. 
 

Flesch-Kincaid readability grade level 7 was maintained for this document. This project has been reviewed 
by the University of New Brunswick Research Ethics Board and is on file as REB 2020-042 
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Appendix G 

Low Carbohydrate and Intermittent Fasting Plan 

Low carbohydrate plan recommendations 

•   Calories matter, but you don’t need to count them. Eat appropriate portion sizes, 
and stop eating when you are full. Eating a diet consisting of 2500 calories or 
more may be too much, eating a diet of 1300 calories may be too little. Staying in 
the range of 1500 to 2000 calories per day may be an appropriate window to aim 
for. However, if you do not snack, do not eat after 7 pm, and eat whole food 
(i.e.: nothing refined) you should have no problem staying in the above mentioned 
caloric range. 

•   Keep tabs on your daily carbohydrate amount. The average Canadian can 
consume upwards of 300 grams of carbohydrates a day. Slowly reduce your 
carbohydrate intake each week. For the first 2 days cut your daily carbohydrate 
amount in half. Then, on day 3 begin to further reduce your daily carbohydrate 
amount to 50-75 grams per day. You can easily find the carbohydrate amount of a 
food item by simply asking google “how many grams of carbs in a/an _______”. 

•   Protein should still consist of 20-35% of your diet. This is how you calculate daily 
protein intake: if your daily calorie intake is 1800 calories, then you multiply 
1800cal X .20 =360cal or 1800cal X .35 = 630cal. This means you should eat 360 
to 630 calories of protein each day depending on the percentage range you want to 
adhere to. 

•   Dietary guidelines for daily fat intake suggest 20 - 35 %. However, a low 
carbohydrate diet suggests 55-60% of daily calories can be from fat. You can 
easily do this by focusing on incorporating non inflammatory oils into your diet. 
Avocado oil, coconut oil, and butter to cook with. Olive oil for salad dressings. 
Nuts and nuts butter for snacks and spreads. Increase fish consumption (try to buy 
fresh wild caught). 

•   Do not eat breads, grains, crackers, cereal, sugar, high fructose corn syrup, 
dextrose, maltose, honey, maple syrup, organic sugar cane, candy, chocolate, 
chips, pretzels, muffins, biscuits, cake, cookies, nachos, beer, soda, juice, corn, 
rice, pita bread, regular peanut butter (see ingredient list, second ingredient listed 
on regular peanut butter is icing sugar!!), jam and other confectionaries, and 
artificial sweeteners.  
 

You will need to retrain your taste buds to enjoy the flavor of food again (and not just the 
flavor of the added sugar to the food). The next few pages lists all the foods and drinks 
you can choose from. You can find great recipes and ideas for low carbohydrate meals 
using the “diet doctor” website. Please go to www.dietdoctor.com/low-carb/meals-plan 
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Drinks (no carbs in the following)        

•   Clear broth  
•   Club soda, sparkling water 
•   Cream, heavy or light 
•   Regular or decaf Coffee 
•   Regular or herbal tea 
•   Water 

 
Dairy (do not buy light or low fat products) 

•   Blue (2 grams), brie (0.5 grams), cheddar (1 carb), feta (4 carbs), goat (0 carb), 
gouda (2 carb), mozzarella (3 carb), and swiss cheese (5 grams) (use full fat 
brands, measurements are in 100 grams) 

•   Cream, heavy or light 
•   Butter 
•   Cream cheese (2 TBSP 2 grams of carbs) 
•   Parmesan (100g = 4 carb) 
•   Sour cream (1 c. 7 grams of carbs) 
•   Yogurt plain full fat (5-10%) (3/4 c. 5 grams of carbs) 

 
Fats (no carbs in the following) 

•   Animal fat, lard 
•   Almond butter 
•   Avocado oil 
•   Real butter, or ghee 
•   Cashew butter 
•   Chicken fat 
•   Coconut butter 
•   Coconut oil 
•   Macadamia nut oil 
•   Mayonnaise (full fat) 
•   Olive oil (do not heat this oil, use cold on salads) 
•   Peanut butter (real) 

 
Vegetables (you DO NOT need to count the carbohydrates in the following vegetables) 

•   Seaweed, spinach, all lettuce, sprouts, kale 
•   Peas, green beans 
•   Tomato 
•   Zucchini, cucumber 
•   Asparagus 
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•   Artichoke 
•   Avocado 
•   Bell peppers 
•   Broccoli 
•   Brussel sprouts, cabbage 
•   Cauliflower 
•   Eggplant 
•   Fiddlehead 
•   Garlic 
•   mushrooms 
•   Olives 
•   Pumpkin 
•   Rhubarb 
•   Sauerkraut 
•   Pickles (with no sugar added) 

 
Vegetables (you DO need to count the carbohydrates in the following vegetables) 

•   Beets (100grams is 7 carbs) 
•   Spaghetti squash (100grams is 7 carbs) 
•   Squash (100grams is 12 carbs) 
•   Sweet potatoes (100grams is 17 carbs) 
•   White potato (100grams is 15 carbs) 
•   Carrots (100grams is 7 carbs) 
•   Turnip (100grams is 6 carbs) 
•   Parsnip (100grams is 13 carbs) 
•   Leeks (100grams is 12 carbs) 
•   Shallots (100grams is 14 carbs) 
•   Onions (100grams is 8 carbs) 

 
Meat and Poultry (no carbs in the following) 

•   Beef, chicken, or fish broth 
•   Bacon 
•   Chicken, hen, duck, pheasant, turkey, or quail 
•   Ham, pork chops, pork tenderloin 
•   Beef ground, steak, or roast 
•   Lamb 
•   Organ meats (liver, kidneys) 
•   Deer, moose 
•   Beef jerky (check sugar content), salami, pepperoni, prosciutto, sausage (all these 

each have 2 grams of carbs per 100 grams) 
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Fish (no carbs) 

•   Bass, catfish, cod, flounder, haddock, halibut, herring, mackerel, salmon, 
sardines, sole, squid, trout, tuna 

•   Clams, crab, escargot, lobster, mussels, oysters, scallops, shrimp 
 

Eggs (1 gram of carb in 2 eggs) 

•   Boiled 
•   Crust-less quiche 
•   Deviled eggs 
•   Fried eggs 
•   Poached eggs 
•   Omelette 

 
Fruits (must count grams of carbs) 

•   Raspberries (1/2 c. 3 grams of carbs) 
•   Blackberries (1/2 c. 4 grams of carbs) 
•   Strawberries (8 med size are 6 grams of carbs) 
•   Plum (1 med size 7 grams of carbs) 
•   Clementine (1 med size 8 grams of carbs) 
•   Kiwi (1 med size 8 grams of carbs) 
•   Cherries (12 is 8 grams of carbs) 
•   Blueberries (1/2 c. 9 grams of carbs) 
•   Cantaloupe (1 c. 11 grams of carbs) 
•   Peach (1 med is 13 grams of carbs) 

 

Intermittent Fasting Plan Recommendations: 

•   To begin a fasting regime, you need to pick a time in the evening to start your 
fasting session. Then you need to pick a time to end the fast the following day. 
For example, you could choose to start a fast at 6:30 pm on Monday and stop the 
fast at 11:00 am on the follow day (Tuesday). This would result in a 16.5 hour 
fast! 
 

•   What can you consume during a fast? Water, tea (herbal/decaf/regular), coffee 
(black, with full fat 35% cream, and/or coconut or MCT oil), and bone broth. 
Bone broth does not interfere with the fast, as it only contains electrolytes, fat and 
fluids. Bone broth recipe below: 
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Roast 1 large or 2 small chickens (eat chicken meat for dinner). In a large pot 
combine leftover meat, skin, bones, and fat drippings/gravy, cover with water. 
Add 2 stalks of celery, add one large onion, add a few tbsp of summer savory, add 
salt to taste. Cover and simmer on low for 12-24 hrs.  
 
Monday low carb breakfast 

 
 

low carb 
lunch 

Low carb dinner 
Fasting start time 
_______ 

Tuesday Fasting end time _____ 
Break the fast with a 
low carb snack 

low carb 
lunch 

Low carb dinner 
 

Wednesday low carb breakfast 
 
 

low carb 
lunch 

Low carb dinner 
Fasting start time 
________ 
 

Thursday Fasting end time _____ 
Break the fast with a 
low carb snack 

low carb 
lunch 

Low carb dinner 
 

Friday low carb breakfast 
 
 

low carb 
lunch 

Low carb dinner 
Fasting start time 
_______ 
 

Saturday Fasting end time _____ 
Break the fast with a 
low carb snack 

low carb 
lunch 

Low carb dinner 
 

Sunday low carb breakfast 
 
 

low carb 
lunch 

Low carb dinner 
 

 
The nutritional and fasting plans were created using evidence from the American Diabetes Association 
(2019) and the New England Journal of Medicine (2019): 

•   Evert, A. B., Dennison, M., Gardner, C. D., Garvey, W. T., Lau, K. H., MacLeod, J… Yancy, W. 
S. (2019). Nutrition therapy for adults with diabetes or prediabetes: a consensus report. Diabetes 
Care, (42)5, 731-754. doi: https://doi.org/10.2337/dci19-0014 

•   Cabo, D., & Mattson, M. (2019). Effects of intermittent fasting on health, aging, and disease. The 
New England Journal of Medicine, 381(26), 2541-2551. 
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Appendix H 

REB Approval Letter 

Roya MacDonald, Graduate Student 
Faculty of Nursing 
University of New Brunswick Fredericton 
 
Dear Ms. MacDonald, 

As Chair of the Research Ethics Board (REB), I have reviewed your ethics application 

for the project entitled "A Case Study Describing the Experience of Three New 

Brunswick Adults with Prediabetes While Partaking in a Nurse-Guided Health Promotion 

Lifestyle Intervention " which has been assigned the file number REB #2020-042. On the 

basis of the review, I consider your project to be eligible for delegated review, since any 

risk to participants that might exist appears not to exceed the "minimal risk" outlined in 

the Tri-Council Policy Statement, 2nd edition (TCPS2). I am also pleased to inform you 

that, in my opinion, your project is in compliance with TCPS2 and the University Policy 

on Research Involving Humans (UPRIH). Accordingly, please consider this E-mail to 

represent official notification of REB approval of your project for a period of three years 

from the date of this E-mail.  

NOTE:  At the end of your Consent Form (i.e., included on Page 65 in your thesis), 

please insert the assigned REB Project number into your phrase "This project has been 

reviewed by the UNB Research Ethics Board and is on file as REB 2020-042.” Then, 

would you please email to me (cc to <ethics@unb.ca> a copy of that modified Consent 

Form for our records?  There is no need to send a revised version of the whole 

application.   
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Please note that, in the future, if you find that you must make any changes to your 

protocol, those changes must be considered and approved by the REB before they are 

implemented.  Please submit the REB Case Modification Request form, available online 

through the Research Ethics page of the Office of the VP (Research).  

Annual Reports for this project are due on the 15th of January each year, provided that 

this date is at least six months after the date of project approval. Final reports are due 90 

days after project completion.  Form templates for both of these reports can be found on 

our website at https://www.unb.ca/research/vp/ethics.html.  

Best wishes for the successful completion of your research project.  

— David 

__________ 

David J. Coleman <dcoleman@unb.ca> 

Chair, UNBF Research Ethics Board 
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