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ABSTRACT 

COMPARATIVE EFFECTIVENESS OF PULSE PROMOTION STRATEGIES USING 

MULTIPHASE OPTIMIZATION: PILOT STUDY 

Roya Daneshmand                                                                                           Advisor: 

University of Guelph, 2020                                                                             Dr. P. Brauer  

  

Healthy dietary patterns, including pulse consumption, are associated with decreased risk 

of chronic diseases. Pulse consumption is low in Canada, therefore there is interest in increasing 

pulse consumption among Canadians. Changing diet patterns require multicomponent strategies. 

The multiphase optimization strategy (MOST) is a framework that researchers use to 

systematically examine interventions that attain desired outcomes given limitations. 

The aim of this study was to identify the intervention components as well as possible 

moderators and mediators in promoting pulse consumption by using the consensus process and 

completing a pilot test to assess the feasibility of the intervention components and their effect on 

intention to try pulses and pulse consumption. 

A consensus meeting with 14 stakeholders was used to determine possible mediators, 

moderators and to identify important interventions in pulse consumption. Results of the 

consensus meeting were used to develop the study questionnaires, and cognitive interviews were 

used to assess the validity of the questionnaires. During the pilot phase, 16 participants between 



 

 

21-57 years old were assigned to one of 16 experimental conditions in a fractional factorial 

design.  

Food literacy, time constraints, food habits, health cognitions, family food culture, 

intrinsic product attributes, demographic characteristics, and exposure to food promotion were 

determined as the most important factors associated with pulse consumptions. The most 

promising interventions voted by stakeholders were meal kits, promotional activities, reward 

programs, and convenience packaging. Suggested interventions were modified to be applicable 

for this pilot study, including taste testing, cash incentives, cookbooks, Facebook discussion 

group, and diet counselling. Results of the pilot study showed that none of the interventions had 

any significant effect on intention to try pulses, confidence to cook pulses, and pulse 

consumption. Interventions were feasible to implement except for peer support through the 

Facebook group, and cash incentives. Among the different methods used in data collection, 

submitting receipts was not feasible.  

As part of the MOST framework, the critical preparation phase was completed. The 

results of the feasibility pilot study informed critical decisions about inclusion criteria, delivery, 

implementation, frequency and content of the interventions, and data collection before using 

them in a fully powered factorial optimization trial. 
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Chapter 1: Overview of Rationale and Objectives 

There are strong and multiple associations between healthy dietary patterns, selected 

foods and some nutrients and decreased risk of selected chronic diseases, especially 

cardiovascular diseases (CVD) and some cancers (i.e., colorectal, gastro-intestinal, and breast). 

Poor diet quality may increase the risk of CVD incident through development of intermediate 

risk factors including obesity, hypertension, dyslipidemia, type 2 diabetes mellitus (T2DM), or 

combinations of risk factors, including metabolic syndrome. Among promising diet components, 

pulses (dried beans, peas, chickpeas and lentils) are often recommended in guidelines for a 

healthy diet and in guidelines for reducing chronic disease risk. Although the recent Canada’s 

Food Guide (Governement of Canada, 2020) recommends to choose protein foods that come 

from plants more often than protein from animal sources, there is no specific recommendation 

related to pulses.  In Canada, the pulse consumption rate is low. According to the CCHS 2004 

data and based on a 24-hour food recall, only 13% of the adult population had consumed pulses 

at an average of 113 g, with the highest consumption among Asian respondents (Mudryj, 2011). 

There is an interest to increase pulse consumption in Canada, as part of shifting diet patterns in 

more healthful directions. Multiple strategies are possible to achieve such a goal and there is a 

need to systematically assess which approaches are most likely to be successful. In addition, 

multiple contextual factors may moderate or mediate uptake of pulse-eating behaviour. 

Nutritionally, pulses have many desirable properties and are a key agricultural export in 

Canada. More domestic consumption could have long-term health and economic benefits. A 

study by Ipsos-Reid in Canada in 2010 pointed to the role of different factors, such as 

environmental factors, accessibility factors, demographic characteristics of participants, their 

race, and ethnicity, on the rate of pulse consumption (Ipsos-Reid, 2010). This study had a 27% 

response rate and provided a good insight into the diverse eating patterns among Canadians and 

immigrants who were interested in health (Ipsos-Reid, 2010). Considering the results of this 

study (Ipsos-Reid, 2010), more intervention studies are needed to address the best strategies to 

overcome these barriers towards promoting pulse consumption in Canada. Results from a recent 

intensive lifestyle counselling study in metabolic syndrome (21 visits with a Registered 

Dietitian) showed only a modest nonsignificant shift in pulse consumption; from 7% of 

participants eating 3 servings of legumes (including pulses) per week to 15% after one year. In 



 

2 

contrast, participants readily increased fruit and vegetable intake and substantially decreased 

sweets and baked goods (Jeejeebhoy et al., 2017). Although targeted work on pulse promotion is 

warranted, there is no evidence available on what combinations of interventions are likely to be 

most successful in which people, and direct comparison of different combinations of 

interventions is needed to determine the most promising combinations.  

To get an idea of which people are most likely to respond to various interventions, it is 

important to have information on the intra- and inter-personal characteristics of people who may 

be more likely to make changes in an intervention context. For example, convenience 

orientation, food skills, and other factors are important in food marketing or diet counselling and 

may affect intention to cook and consume pulses. We explicitly reviewed factors to be 

considered using a newly published comprehensive description of the many factors that affect 

eating and diet, i.e., the Determinants Of Nutrition and Eating Framework (DONE) (Stok et al., 

2017). Only some factors can be assessed in any one study.  

The current pilot study design and key factors were informed by expert opinion, by 

having representatives from each of the major professional groups involved in pulse promotion 

undertake consensus decision making. Stakeholders and research experts convened to make the 

final decisions about factors to assess and promising interventions to promote pulse consumption. 

The result of the consensus process with stakeholders highlighted the importance of 5 different 

strategies to increase intention to buy and intention to cook pulses. These strategies included 

increasing individuals’ cooking skills, promotional activities such as cash incentives, taste-

testing, a social media platform for sharing experiences, and connecting with a Registered 

Dietitian.  

Although complex interventions are needed for health behaviour change, determining the 

“important” elements or why they are important is not easy. Simultaneous testing of diverse 

interventions using fractional study design may provide insights on promising strategies more 

quickly and efficiently than other study designs. In addition to the importance of the 

effectiveness of an intervention, their implementation is of equal importance. The cost and 

complexity of the interventions determine the feasibility of the study. Intervention optimization 

helps to improve the effectiveness while working within the limitations to provide a strategy that 
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can be implemented. As the study idea was new, it was important to complete a pilot study to 

ensure the feasibility and achievability of the approach.  

The goal of this thesis is to complete a pilot test of an intervention study to assess the 

feasibility of applying diverse promising strategies to increase intention to buy and 

consume pulses. The result of this pilot study will be used to identify strengths and limitations 

of the study design and guide development of the future phase focusing on the optimization and 

evaluation. 

 Specific objectives are: 

1. Identify possible moderator or mediating factors important to consider in pulse 

promotion as well as identify potential interventions to use in a pilot study from literature 

reviews and a formal consultation process with stakeholders (e.g. registered dietitians, pulse 

growers, food marketing, retailers etc.)  

2. Develop, adapt and assess questions to measure baseline characteristics of the 

participants (sociodemographic characteristics, and contextual factors) that may be associated 

with consumption or intention to buy and consume pulses. Use cognitive interviewing to assess 

face validity and improve wording and format of the screening, baseline, and post-test 

questionnaires. 

3. Assess feasibility and obtain preliminary data in a 3-week fractional factorial pilot 

experiment of 5 diverse interventions to promote pulse consumption. Feasibility assessment will 

include the number screened versus the number enrolled and number of study dropouts. This will 

also include assessment of the extent of missing data including receipts, and pulse record forms. 

along with assessment of unique problems that emerged. Outcome assessment will include 

measures of: 1) confidence to buy and taste pulses, 2) analysis of food records and grocery tapes 

for consumption of pulse sources, type of products that have been purchased, and kinds of foods 

that have been prepared with pulses 3) how likely they are to purchase and serve pulses within 

the next 14 days, and 4) pulse consumption over a 3-week pilot study.  
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Chapter 2: Literature Review 

 

2.1 Cardiovascular Disease Scope and Prevalence 

Focusing on the factors associated with non-communicable diseases is an important topic, 

as there is an increasing global mortality rate due to CVD, diabetes mellitus, cancer, and other 

non-communicable diseases. Cardiovascular disease is the leading cause of death globally and 

accounts for one third of all deaths. In 2017, 17.8 millions of all deaths globally were attributed 

to CVD (World Health Organization Cardiovascular Disease Risk Chart Working Group, 2019). 

Cancer and heart disease remain the two leading causes of mortality in Canada. They were 

responsible for 46.8% of all deaths (Statistics Canada, 2018) and were considered a significant 

economic burden (Tarride et al., 2009). CVD is responsible for nearly 20% of all deaths in 

Canada (Health Canada, 2017). 

2.2 Risk Factors Associated with Cardiovascular Disease 

CVD is multifactorial, with over 250 risk factors, some risk factors directly increase 

cardiometabolic risk, and some result in increased risk of intermediate conditions like high blood 

pressure (HBP), dyslipidemia, hypertriglyceridemia, hyperlipidemia, prediabetes (including both 

impaired glucose tolerance and impaired fasting glucose), obesity, and high waist circumference 

(Framingham Heart Study, 2017). Some of the previously mentioned CVD risk factors are due to 

unhealthy lifestyles such as unhealthy dietary patterns, low physical activity (PA), smoking 

cigarettes, and using alcohol. Others are non-modifiable risk factors such as age, gender, family 

history and genetics. Individuals may have one specific risk factor, or a combination of multiple 

risk factors (Figure 1). Ultimately smoking cessation, a healthy eating pattern, being physically 

active, maintaining a healthy weight, and control of blood pressure, serum cholesterol level, and 

serum blood glucose are essential factors to maintaining the cardiovascular health.  

In Canada the mortality rate due to CVD decreased by 30% between 1994 and 2000. 

Although there are no exact reasons for this decrease, it is likely the result of increased 

knowledge and awareness among Canadians regarding cardiometabolic risks such as blood 

pressure and serum lipids, and improvement in their diagnosis, and treatments (Canadian Public 

Health Association, n.d). While CVD mortality has a decreasing trend in Canada, it is still a 
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concern due to high prevalence of two other cardiometabolic risks including metabolic syndrome 

and diabetes mellitus among Canadians (Canadian Public Health Association, 2020). 

 

 

Figure 1. Traditional and Emerging CVD Risk Markers that Contribute to Global 

Cardiometabolic Risk (Adapted from (Cardiometabolic Risk Working Group et al., 2011)) 

2.2.1 Metabolic Syndrome and Risk of Cardiovascular Disease 

A common combination of cardiometabolic risk factors including hyperglycemia (fasting 

blood sugar ≥5.6 mmol/L), HBP (blood pressure ≥ 130/85 mmHg), hypertriglyceridemia (TG 

≥1.69 mmol/L), low high density lipoprotein (HDL-C) (men < 1.03 mmol/L, women < 1.29 

mmol/L), and abdominal obesity, measured by waist circumference, with cut points that vary 

based on the population ethnicity is termed the metabolic syndrome (MetS) (Alberti et al., 2009). 

Although each of the MetS components has their independent effect on increasing the risk of 

CVD, the cluster of disorders has a synergic effect, with double the risk of CVD morbidity and 

mortality (Alberti et al., 2009; Ford, Li, & Sattar, 2008; Gami et al., 2007; Lakka et al., 2002). 

The prevalence of MetS, also known as insulin resistance syndrome or syndrome X, is increasing 

as the obesity rate rises (Xu, Li, Adams, Kubena, & Guo, 2018). A report from the International 
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Diabetes Federation estimates one quarter of the world's adult population is afflicted with MetS 

(Alberti et al., 2009). In Canada, 22% (nearly 1 in 5 people) of the adult population aged 18 to 79 

is affected by MetS (Riediger & Clara, 2011; Spalding, Kernan, & Lockette, 2009). Only 1 in 10 

Canadians aged 18 to 39 years were found to have MetS compared to 4 in 10 Canadians aged 60 

to 79 years (Anderson, 2002; Statistics Canada, 2011a). Although each of the MetS components 

has their independent effect on increasing the risk of CVD, the cluster of disorders has a synergic 

effect, with double the risk of CVD morbidity and mortality (Alberti et al., 2009; Ford et al., 

2008; Gami et al., 2007; Lakka et al., 2002).  

2.2.2 Diabetes Mellitus and Risk of Cardiovascular Disease 

Diabetes is a chronic condition that can cause death directly if not treated and is also a 

risk factor for CVD (Danaei, Lawes, Vander Hoorn, Murray, & Ezzati, 2006). T2DM is 

characterised by an inability to process glucose efficiently after meals, due to relative or absolute 

insulin deficiency. While energy metabolism overall is affected, excess glucose in the blood 

stream is a cardinal sign of the condition. About 425 million people suffered from T2DM 

worldwide in 2017 (International Diabetes Federation, 2017).  

Given MetS affects about 22% of Canadian adults and T2DM about 5-10%, control of 

these conditions may also decrease CVD events (Danaei et al., 2006). Various types of lifestyle 

modification and/or medications are recommended to control the main component risk factors.  

2.3 Possible Lifestyle Interventions to Control Cardiovascular Disease 

Healthy eating habits, PA, and weight loss as a result of healthy eating patterns play an 

effective role in managing cardiometabolic risks factors such as HDL-C, total cholesterol, TG, 

and insulin resistance (Vetter et al., 2013). They are the initial life-style modifications to 

suppress the progression of MetS to CVD (Cardiometabolic Risk Working Group et al., 2011; 

Grundy et al., 2005; Han & Lean, 2016). In the next sections major current lifestyle intervention 

approaches are reviewed, with emphasis on the recent literature and studies based on clinically 

relevant CVD outcomes. The major relevant intermediate conditions are reviewed first, followed 

by review of recent work on managing lifestyle risk factors.  
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2.3.1 Weight Loss and Cardiovascular Disease 

 In Canada, 26.7% of the adult population aged 18 years and older are obese with a body 

mass index (BMI) >30 (Statistics Canada, 2015). In observational studies, overweight and 

obesity increase the risk of CVD, therefore it has been argued that weight loss could decrease 

CVD incidence or mortality. Although five to ten percent weight loss is effective in improving 

health, attaining and maintaining the weight loss is challenging (Wing et al., 2011). There are 

limited studies that focus on weight loss and CVD incidence as the end point. Available studies 

are often limited to the effect of weight loss on intermediate CVD risk factors, and not incidence 

or mortality. One recent meta-analysis of 83 studies focused on the effect of weight loss 

interventions on cardiometabolic risk factors during a 6-month follow up or longer (Zomer et al., 

2016). Any weight loss less than 10% was associated with a significant decrease in systolic 

blood pressure (SBP) (−2.68 mmHg, 95% CI −3.37 to −2.11, P<0.05), diastolic blood pressure 

(DBP) (−1.34 mmHg, 95% CI −1.71 to −0.97, P<0.05), low density lipoprotein cholesterol 

(LDL-C) (−0.20 mmol/L, 95% CI −0.29 to −0.10, P<0.05), TG (−0.13 mmol/L, 95% CI −0.22 to 

−0.03, P<0.05), fasting blood sugar (FBS) (−0.32 mmol/L, 95% CI −0.43 to −0.22, P<0.05), and 

hemoglobin A1c (HbA1c) (−0.40%, 95% CI −0.52 to −0.28, ) over 6 to 12 months follow-up 

(Zomer et al., 2016). Most of the improvements in these CVD risk factors were not significant in 

studies with a 24-month follow-up or longer. The results indicated that 5-10 % weight loss had 

only a significant effect on decreasing serum TG (−3.29 mmol/L, 95% CI −3.75 to −2.84) and 

HbA1c (−0.20%, 95% CI −0.28 to −0.12) in studies with a 24-month follow-up or longer. SBP, 

DBP, HDL-C, LDL-C, and FBS were not significantly improved by 5-10% weight loss in studies 

with a 24-month follow-up or longer. 

To conclude, most of the available studies pointed to the beneficial effect of weight loss 

on CVD risks. However, there is still a huge gap in identifying effective strategies in maintaining 

the weight loss in the long term to ensure a long-lasting effect of weight loss on the risk of CVD 

incident. 

While many short-term studies of weight loss in T2DM have been conducted, three 

studies focusing on the effect of weight loss in people with pre-diabetes and diabetes on CVD 

incidence and mortality have been reported: The Finnish Diabetes Prevention Study (Uusitupa et 
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al., 2009), the Diabetes Prevention Program (DPP) (Diabetes Prevention Program Research 

Group, 2002) and the Look AHEAD Study (Wadden et al., 2006). 

2.3.1.1 Finnish Diabetes Prevention Study 

The Finnish Diabetes Prevention Study was a randomized controlled trial study with a 4-

year intervention and 10.6-year follow up in middle age, overweight patients with impaired 

glucose tolerance. The 552 participants were randomly assigned to the intervention group or 

control group. The intervention group received intensive diet and exercise counselling. The goal 

was to lose 5% or more of the initial weight, reduce the daily energy intake from fat to less than 

30%, reduce the saturated fatty acids intake to less than 10%, increase the fiber intake to 15 g or 

higher per 1000 Kcal, and increase the moderately intense PA to 30 minutes or higher per day. 

The control group received general health behaviour information (Uusitupa et al., 2009). 

The results could not find any significant difference in CVD incidence in patients with 

impaired glucose tolerance between the intervention and the control group. There were 57 CVD 

incidence in the intervention group (22.9 per 1000 person-years) and 54 in the control group 

(22.0 per 1000 person-years). The risk of CVD incidence in the intervention group was 4% 

higher than the control group (HR = 1.04, 95% CI= 0.72–1.51). Therefore, the intensive lifestyle 

intervention was not successful to decrease the risk of CVD incidence in patients with the 

impaired glucose tolerance. The results indicated that after a 1-year follow up the mean weight 

loss in the intervention group was -4.5 ± 5.0 and it was -1.0 ± 3.7 in the control group (P=0.03). 

Results also determined that the decrease in CVD risk factors including waist circumference, 

total cholesterol, TG, DBP, and SBP in both the intervention group and the control group 

however, the only significant change was in DBP (P=0.03). Researchers mentioned not having 

enough study power as one of the reasons for not being able to detect significant changes in 

CVD incidence (Uusitupa et al., 2009). 

2.3.1.2 The Diabetes Prevention Program  

The Diabetes Prevention Program was a multicentre randomized controlled trial (RCT) 

study that focused on lifestyle intervention or pharmacological therapy (metformin) on the 

prevention of the developing diabetes in overweight and obese prediabetes individuals (Diabetes 
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Prevention Program Research Group, 2002). Participants were assigned to two different 

intervention groups or a control group. The first intervention group included the lifestyle 

intervention with focus on receiving intensive diet education, moderate intensity PA (150 

min/week), and behavior modification such as eating less fat and fewer calories. The weight loss 

goal was to lose 7% of the participants' body weight and to retain that throughout the study. The 

second intervention group took 850 mg of metformin twice/day. Those in the control group 

received placebo pills. All three groups received information on diet and exercise but the 

motivational counselling was not intensive in the second intervention group and placebo group 

(Knowler et al., 2002). Results of the study indicated that the lifestyle intervention group (weight 

loss and PA) and the metformin group had 58% and 31% lower incident of T2DM compared to 

the placebo group respectively over 2.8 years follow up (Knowler et al., 2002). The incidence of 

T2DM was 39% lower in the lifestyle intervention group compared to the metformin group. 

Results of diet analysis indicated a reduction in total calorie intake by 249 ± 27 kcal in the 

control group, 296 ± 23 kcal in the metformin group and 450 ± 26 kcal in the lifestyle 

intervention group (P<0.001). The results also indicated a significant reduction in fat intake by 

0.8 ± 0.2 percent in both the control group and the metformin group and 6.6 ± 0.2 percent in the 

lifestyle intervention group (P<0.001). Results pointed to the weight loss of 0.1, 2.1, and 5.6 kg 

in the placebo, metformin, and lifestyle-intervention groups, respectively (P<0.001) (Diabetes 

Prevention Program Research Group, 2002). These results were promising, but further follow-up 

was needed to assess CVD incidence, therefore, the Look AHEAD study was designed based on 

the DPP. 

2.3.1.3 The Look AHEAD Study  

The Look AHEAD (Action for Health in Diabetes) study was a multicentre RCT study 

focused on the effect of intensive lifestyle intervention (weight loss and increasing PA ≥ 175 

minutes/week) on reduced risk of CVD morbidity and mortality in overweight individuals who 

already had T2DM. Eligible participants had HbA1c ≤ 11%, serum TG ≤ 600 mg/dl, with or 

without history of CVD (Wadden et al., 2006). Participants were assigned to the lifestyle 

intervention group or control group (receive diabetes support and education). The goal of the 

study was to lose ≥ 7% of body weight and to maintain it, and to have ≥ 175 minutes /week 

moderately intense PA (Wadden et al., 2006).  The calorie goal was 1200-1500 kcal/d for those 
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who weighed less than 114 kg and 1500 to 1800 kcal/d for those greater than 114 kg with 30% of 

their calorie intake from fat and 15% of their calorie intake from protein (Look Ahead Research 

Group et al., 2006). Participants in the control group received usual medical care as well as three 

group educational session each year for 4 years. Participants in the intensive lifestyle group 

received usual medical care and 1 individual and 3 group sessions with the lifestyle counselor for 

the first 6 months membership (Look Ahead Research Group et al., 2006). Participants were 

encouraged to replace 2 meals (preferably breakfast and lunch) and one snack with liquid meal 

replacement. Between 7 to 12 months, they received 1 individual session and 2 group sessions in 

each month with the lifestyle counselor and were encouraged to replace one meal and one snack 

with liquid meal replacement. Between the 2nd to 4th year of the study, participants received 1 

individual meeting and 1 follow up with email, mail or phone in each month. During years 2-4 

participants were involved in different varieties of campaigns focused on weight loss and 

increased PA (Look Ahead Research Group et al., 2006). Year 5 and beyond participants were 

encouraged to participate in an individual session as well as in a national campaign with the goal 

of helping participants follow the aim of the study. These follow up meetings with a lifestyle 

counsellor were useful to address any weight gain or reduction in PA, determine possible 

barriers, provide solutions to lose the regained weight and increase PA (Look Ahead Research 

Group et al., 2006). Participants who had not achieved the weight loss goal within 6 months (i.e. 

lose 5% of the initial weight or regain 2% or more of the weight lost) were provided with options 

such as free cooking classes, and free healthy prepared food items for two weeks. Those who did 

not achieve to the PA goal after one year received aerobic videos and gym memberships (Look 

Ahead Research Group et al., 2006). 

After a 10-year follow-up, the results indicated weight loss in both the intervention and 

control group. However, the weight loss was greater in the intervention group (6% vs 3.5%). 

Considering the lower than expected rate of CVD morbidity and mortality in the control group 

(Brancati et al., 2012), the result of this study did not find a significant difference in CVD 

morbidity and mortality between the intervention and control groups. The incident of CVD was 

1.83/100 person-year in the intensive lifestyle intervention group and 1.92/100 person-year in  

the control group) (HR= 0.95; 95% CI= 0.83-1.09, P=0.505) (Wing et al., 2013).  
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During the first year, the lifestyle intervention group had greater improvement for most of 

the CVD risk factors except for LDL-C compared to the control group. However, this beneficial 

effect of the lifestyle intervention on CVD risk factors decreased over time (Look Ahead 

Research Group et al., 2013). The results of the difference in CVD risk factors at the 10-year 

follow up compared to baseline between the intervention group and the control group showed 

significant differences in weight [-4 (-5 to -3), P<0.05], waist circumference [-3.2 (-3.9 to -2.4), 

P<0.05], SBP [-1.9 (-2.6 to -1.1), P<0.05], HDL-C [1.2 (0.6 to 1.9), P<0.05], and HbA1c [-0.22 

(-0.16 to -0.28), P <0.05). However, the results of the difference in LDL-C at the 10-year follow 

up compared to baseline indicated an average lower serum LDL-C in the control group compared 

to the intervention group [1.6 (0.3-2.9), P<0.05] (Look Ahead Research Group et al., 2013). 

In conclusion, weight loss was an important and promising intervention associated with 

improved cardiometabolic risks including HbA1c, SBP, HDL-C, and TG, however it was not 

effective in reducing the risk of incident CVD. This can be partially explained by the small 

amount of weight loss, between 8% to 10% of the initial body weight, and inability to maintain 

the lost weight over time (between 2% to 6%), in most of the available studies (Guare, Wing, & 

Grant, 1995; Pascale, Wing, Butler, Mullen, & Bononi, 1995; Pi-Sunyer, 2014; Wing, Blair, 

Marcus, Epstein, & Harvey, 1994; Wing et al., 1991). Another possible reason is that the 

progression of the participants’ diagnosis of CVD risk factors such as DM may have been too far 

along prior to engaging in the weight loss intervention studies. These studies were generally 

lacking in participants that had more recent diagnosis of CVD risk factors such as DM (Pi-

Sunyer, 2014).  

2.4 Physical Activity and Cardiovascular Disease 

As with weight loss, there is excellent evidence from observational studies that increased PA 

is associated with decreased incidence of CVD (Li & Siegrist, 2012). Physical activity 

interventions also have beneficial effects on improving CVD risk factors such as HBP, insulin 

resistance, low HDL-C, high serum TG, and obesity. A meta-analysis of 52 studies using 

exercise training intervention for more than 12 weeks demonstrated an average of 4.6% increase 

in serum HDL-C level, 3.7% decrease in serum LDL-C, and 5% decrease in serum TG level 

(Leon & Sanchez, 2001). Increased PA decreased SPB and DBP both in normotensive and 
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hypertensive subjects (Fagard, 2001). Results of a meta-analysis of 76 studies assessing the 

effect of PA on FBS and HbA1c indicated that 100 minute/week increase in PA has an 

decreasing effect on HbA1c by 14% (Boniol, Dragomir, Autier, & Boyle, 2017). Although the 

evidence supported the beneficial effects of PA on CVD risk factors over short time frames of 6 

to 12 months, there is limited evidence of a specific PA effects available in the long term, 8 to 15 

years of follow up, on CVD incidence. It is also not clear whether these effects are due to PA 

independent of weight loss. 

Few studies have focused on the direct association between PA and risk of CVD incidence 

and mortality in people without known CVD risk factors at the baseline (Saint-Maurice et al., 

2020). The result of an observational study on 4840 participants aged 40 years and older with 10 

years of follow up found a direct association between an increase in the number of steps and 

lower risk of CVD incidence. The results indicated 65% reduced risk of all-cause mortality for 

those who took 12000 steps/day compared to those who took 4000 steps daily, and 51% reduced 

risk for those who took 8000 steps/day. The results also found a significant 33% reduced risk of 

CVD mortality in those who took 8000 steps/day compared to those who took 4000 steps/day. 

The step intensity did not have a significant effect on the study outcomes (Saint-Maurice et al., 

2020). In conclusion, there is a direct association between PA and an improvement in 

cardiometabolic risks, lower risk of CVD incidence, and mortality due to CVD. In addition to 

PA, there has been increasing interest in the role of food and diet patterns in chronic disease 

prevention, since people eat a whole range of foods, and not nutrients. 

2.5 Healthy Eating Pattern and Cardiovascular Disease 

Recent studies confirm that diet is important in the development of CVD, and there is 

some evidence that interventions to change diet may influence CVD incidence and mortality 

(Murray et al., 2013). In recent years researchers have emphasized the quality of diet as 

important in preventing chronic disease (Hu, 2002). Diet quality scores are increasingly being 

used to evaluate the adherence to a healthy diet pattern and to assess the quality of diet intake. 

Dietary Approaches to Stop Hypertension score (DASH), the Healthy Eating Index (HEI), 

Alternative HEI 2010, Mediterranean Diet Score (MDS), and the Alternate Mediterranean Diet 

Score are the five key diet quality scores currently in use (George et al., 2014). HEI score, MD 
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score, and DASH, the most frequently used in association studies of eating patterns and risk of 

CVD, are described in the next section.  

2.5.1 Dietary Approaches to Stop Hypertension Score and Cardiovascular Disease 

The DASH diet is an approach to promote healthy eating habits, with emphasis on food 

sources rich in potassium, calcium, magnesium and on low sources of sodium, to prevent or treat 

hypertension (HTN) (Sacks et al., 2001). Results of a meta-analysis of 20 RCTs (n=1917) 

pointed to the significant effect of DASH on reducing SBP (-5.2 mmHg, 95% CI – 7.0, - 3.4; P < 

0.001), DBP (-2.6 mmHg, 95% CI – 3.5, - 1.7; P< 0·001), total serum cholesterol level (-0.20 

mmol/l, 95% CI – 0.31, - 0.10; P< 0.001), and LDL-C (-0.10 mmol/l, 95% CI – 0.20, - 0.01; P= 

0·03) (Siervo et al., 2015). These changes resulted in a 13% reduction in Framingham risk score, 

a validated measure to predicting the 10-year risk of CVD (Siervo et al., 2015). 

Since the DASH diet is a healthy diet pattern and provides health benefits beyond just 

reducing the HTN, it was later used as a diet quality assessment tool. A different DASH scoring 

system is available however, the one established by Fung et al., (Fung et al., 2008) has been used 

frequently in previous research. The score is based on the eating guideline developed by the 

National Heart, Lung and Blood Institute and it contains eight components including high 

consumption of fruits, vegetables, low-fat dairy products, whole grains, nuts and legumes, as 

well as a reduction in intake of sodium, red meat, processed meat, and sugar-containing 

beverages. The minimum and maximum score for each component is between 1 to 5 therefore, 

the total score is between 8 to 40 (Fung et al., 2008). Another DASH scoring version is based on 

the nine nutrient components including high protein, fiber, magnesium, calcium, and potassium 

intake and low total fat, saturated fat, sodium, and cholesterol intake. The score for each 

component is between 0 to 9 (Mellen, Gao, Vitolins, & Goff, 2008). The third version of DASH 

score is based on the 2005 Dietary Guidelines for Americans and it includes 10 components with 

the overall score between 0 to 80 (Gunther et al., 2009). Findings from a study by Miller et al., 

with focus on the association between DASH index and colorectal cancer suggested that the 

different DASH indexes measure the same construct and higher DASH index has significant 

relation with the lower risk of colorectal cancer regardless of the type of DASH index (Miller et 

al., 2013). 
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A meta-analysis of 15 cohort studies (n= 1,020,642), assessed the association between 3 

diet quality indices including HEI, AHEI, and DASH scores with risk of all cause mortality, risk 

of CVD incidence, risk of cancer incidence, and risk of T2DM incidence. The results showed the 

inverse association between higher DASH score and decreased risk of all-cause mortality (RR = 

0.80, 95% CI 0.76 to 0.86; P<0.00001), CVD incidence and/or mortality (RR = 0.80, 95% CI 

0.76 to 0.85; P<0.00001), and risk of T2DM (RR = 0.79, 95% CI 0.66 to 0.95; P=0.01) 

(Schwingshackl & Hoffmann, 2015).  

2.5.2 Healthy Eating Index and Cardiovascular Disease 

The HEI, also a US tool, emphasizes the quality of the diet compared to the US Dietary 

Guidelines, through adequate intake of food groups such as whole grains, vegetables and fruits, 

milk and alternatives, meat and alternatives, and unsaturated fatty acids, as well as moderation 

intake of sodium and saturated fatty acids (Guenther et al., 2013).  

The HEI has 3 different versions. The original version of HEI includes 10 components 

and an overall score range of 0 to 100 (Kennedy, Ohls, Carlson, & Fleming, 1995). The HEI-

2005 (Guenther, Reedy, & Krebs-Smith, 2008) and HEI-2010 (Guenther et al., 2013), each 

includes 12 components and an overall score range between 0 to 100.  However, the components 

and score for each component are different between HEI-2005 and HEI-2010 versions.  

A meta-analysis of 15 cohort studies, assessed the association between diet quality 

indexes including HEI and risk of all cause mortality, risk of CVD incidence, risk of cancer 

incidence, and risk of T2DM incidence. The results pointed to an inverse association between 

higher HEI score and significantly decreased risk of all-cause mortality (RR = 0.78, 95% CI 0.76 

to 0.79; P<0.00001), CVD incidence and/or mortality (RR = 0.82, 95% CI 0.79 to 0.85; 

P<0.00001), and risk of T2DM (RR = 0.82, 95% CI 0.76 to 0.88; P<0.00001) (Schwingshackl & 

Hoffmann, 2015).  

2.5.3 Mediterranean Diet Score and Cardiovascular Disease 

The traditional Mediterranean Diet (MD) is a whole foods-based diet characterized by the 

use of olive oil as the main added oil, and the consumption of whole grains, grapes, fruits, 

vegetables, fish, pulses, and nuts. MD includes a high monounsaturated fatty acid to saturated 
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fatty acid ratio with an emphasis on whole products (Trichopoulou & Lagiou, 1997). Intake of 

meat, red meat, eggs, and poultry are limited, while moderate wine consumption is typical 

(Trichopoulou & Lagiou, 1997). The MD is low in saturated fat, rich in monounsaturated fatty 

acids, high in fiber and complex carbohydrates, high in minerals such as potassium and 

magnesium, as well as high in vitamin C and E, and folate (Rosato et al., 2017). The MD has 

been associated with reduced total mortality and total cardiac endpoints (Singh et al., 2002; Sofi, 

Abbate, Gensini, & Casini, 2010), but also has a protective effect on cardiometabolic risks 

including inflammatory markers, MetS, FBS, blood insulin levels, BMI, and waist circumference 

(Grosso et al., 2014).  

The MDS is used as an indicator for adherence to the MD based on the consumption of 

specified components. The first MDS was introduced in 1995, however several modified 

versions of MDS have been developed since then (Stefler et al., 2017).  

A meta-analysis of 29 observational studies (5 case control studies and 14 cohort studies) 

assessed the risk of CVD incidence in highest category of MDS versus lowest category of MDS. 

The results indicated that those with the highest MDS had 30 percent lower risk of developing 

coronary heart disease (CHD) compared to those with the lowest MDS (RR = 0.70, 95% CI: 

0.62-0.80) (based on the results of 11 studies). The results also indicated an 18% lower risk of 

developing ischemic stroke in participants with the highest MDS compared to those with the 

lowest MDS (RR = 0.82, 95% CI: 0.73-0.92) (based on the results of five studies) (Rosato et al., 

2017). None of the 4 studies that focused on the association between hemorrhagic stroke and 

MDS found significant results (Rosato et al., 2017).  

2.5.3.1 PREDIMED Study 

The Prevención con Dieta Mediterránea study (PREDIMED), was a parallel-group, 

multicenter, RCT study conducted in Spain, which focused on the long term effect of the MD on 

the CVD incidence and mortality in 7447 participants between 55 to 80 years old during 4.8 

years of follow up (Estruch et al., 2013). Participants did not have CVD at baseline but they were 

at high risk of CVD including either having T2DM, or at least three major CVD risk factors such 

as smoking, hypertension, high LDL-C levels, low HDL-C levels, being overweight or obese, or 

a family history of CHD (Estruch et al., 2013). Based on the risk factors, participants were taking 
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related medications including insulin, oral antidiabetic mediation, lipid lowering and blood 

pressure lowering medications, and anti-platelet agents (Estruch et al., 2013). 

Participants were assigned to one of the three intervention groups: a MD supplemented 

with extra-virgin olive oil (1 litre/week/household) with a recommendation of consuming 5o 

g/day of extra virgin olive oil per person, a MD supplemented with mixed nuts (30 g/day/person) 

including 15 g of walnuts, 7.5 g of hazelnuts, and 7.5 g of almonds, or a lower fat diet control 

group. Participants in intervention groups received dietary training, at baseline and every three 

months for 4.8 years to help them to adhere to the MD (Estruch et al., 2013). The adherence to 

the MD was assessed in each visit by completing a questionnaire with 14 items and a total score 

between 0 to 14. Scores lower than 10 were defined as having a low adherence to the MD. 

Participants in the control group received dietary training to adhere to the low-fat diet (Pascale et 

al., 1995). The adherence to the low-fat diet was assessed by a dietary questionnaire with 9 items 

and a total score between 0 to 9. A score of 6 and higher indicated more adherence to the low-fat 

diet (Estruch et al., 2018). 

The results indicated the MD effect alone (without a PA component and/or weight loss) 

on decreasing the risk of CVD incidence by 30% over 5 years in patients who were already 

receiving pharmacological therapy (Estruch et al., 2013). The data have recently been re-

analyzed, as there were problems with randomization among 10% of subjects. The main results 

were similar to those previously reported (Estruch et al., 2018).  

The results indicated that from 288 CVD incidents, 96 were in the MD supplemented 

with extra-virgin olive oil intervention group, 83 in the MD supplemented with mixed nuts 

intervention group, and 109 in the control group (Estruch et al., 2018). 3.8% of participants in 

MD with extra virgin olive oil group, 3.4% in MD with nuts group, and 4.4% in the control 

group developed CVD by the end of the study (Estruch et al., 2018).  

Results indicated a 31% lower risk of CVD (HR=0.69, 95% CI= 0.53 to 0.91, P=0.01) in 

the intervention group that received MD with extra virgin olive oil and 28% lower risk of CVD 

(HR=0.54, 95% CI= 0.54 to 0.95, P= 0.03) in the intervention group that received MD with 

mixed nuts compared to the control group (Estruch et al., 2018). Findings also revealed a 35% 
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lower risk of developing stroke (HR=0.65, 95% CI= 0.44 to 0.95, P=0.04) in the intervention 

group that received MD with extra virgin olive oil and 46% lower risk of developing stroke 

(HR=0.54, 95% CI= 0.35 to 0.82, P=0.006) in intervention group that received MD with mixed 

nuts compared to the control group (Estruch et al., 2018).  

With respect to nutrient intakes, findings from this study showed increases in the total fat, 

monounsaturated fatty acid, and polyunsaturated fatty acid intake in both intervention groups at 

the end of trial compared to the baseline. A decrease in the total carbohydrate intake in both 

intervention groups was reported at the end of trial compared to the baseline (Estruch et al., 

2018). There were significant increases in fish and seafood intake (+0.3 servings/week), and 

legumes intake (+0.4 servings/week) in both intervention groups compared to the control group. 

Participants in both intervention groups, MD with extra virgin olive oil and MD with nuts, 

increased their olive oil intake (+50 g/day and +32 g/day respectively) and nuts intake (+ 0.9  

servings/week and +6 servings/week respectively) (Estruch et al., 2018).  

There is emerging evidence that a healthy eating pattern, especially MD, may be helpful 

and applicable to prevent risk of CVD in people with higher cardiometabolic risks. Being 

physically active instead of choosing a sedentary lifestyle is also promising.  

2.5.3.2 Canadian Health Advanced by Nutrition and Graded Exercise Study 

The Canadian Health Advanced by Nutrition and Graded Exercise study (CHANGE) was 

a Canadian pre-post intervention study done by an inter-professional research team that was 

comprised of dietitians, kinesiologists, and family doctors from three different sites (Edmonton, 

Toronto and Laval) (Jeejeebhoy et al., 2017). The intervention was an individualized diet 

counselling based on the preferred food behaviour changes of each patient, using a care map 

based on the evidence (Royall et al., 2014). This happened through 12 weekly visits over 3 

months, followed by monthly visits in months 4 to 12 with registered dietitians and exercise 

specialists. The exercise intervention was similar in being individually focused. The primary 

aims of the study were to document feasibility, reversion of MetS and reduced reliance on 

pharmacological drug use after one-year (Jeejeebhoy et al., 2017).  
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Improvement in at least one feature of MetS was seen in many patients. 19% of 

participants showed reversal in MetS at 12 months. A decrease in the number of MetS 

components was reported in 33% of participants at 3 months (n = 263), 41% of participants at 6 

months (n = 244), 43% of participants at 9 months (n = 227), and 42% of participants at 12 

months (n = 253) (Jeejeebhoy et al., 2017). Significant improvement was reported in MetS 

components such as SBP, DBP, TG, and waist circumferences at 3, 9, 6 and 12 months 

(P<0.0001), while HDL-C improved only after 6 months (Jeejeebhoy et al., 2017). Fasting blood 

glucose decreased significantly at 3 months, and 6 months but not at 9 months, and 12 months. 

The Prospective Cardiovascular Munster (PROCAM) score was used as a measure of the 10-year 

risk of myocardial infarction, and is comparable to the Framingham score (Assmann, Cullen, & 

Schulte, 2002). The PROCAM score is calculated based on the score received from each of the 

cardiometabolic risks categories including age, serum LDL-C level, serum HDL-C level, serum 

TG level, smoking, DM, family history of MI, and SBP. The mean PROCAM score declined 

significantly by 1.4% (95% CI 0.9%-2.0%) at 12 months compared to the 8.4% risk at baseline 

(P <0.0001) (Jeejeebhoy et al., 2017).  

Results of the diet assessment based on two 24-hour food recalls one week apart at 

baseline, 3-months and 12-months indicated improvement in several MDS and HEI food groups; 

however, the improvement was not significant for two key food groups, fish and pulses, which 

contrasts with the PREDIMED study results. Inconsistencies in the results could be explained by 

the differences in eating patterns between the two countries. Spanish cuisines follow the MD 

including more fish and legumes, lower red or processed meats contents, and regular wine, olive 

oil, and sofrito sauce (Spanish sauce of onion, tomato, garlic, and other seasonings) 

consumption, while the Canadian cuisines do not follow the MD (Brauer et al., 2019). The low 

acceptability of the new dietary patterns due to the participants food culture can be another 

possible explanation for the inconsistent results. The results of the CHANGE study pointed to 

the lower baseline MDS compared to the PREDIMED study (4.8 versus 8.6) (Brauer et al., 

2019). 

Overall, the lifestyle intervention methods used to reduce risk of CVD incidence varied 

between studies. The Look AHEAD and DPP focused on both weight loss and PA, whereas 

PREDIMED promoted the MD but did not address PA. Furthermore, other studies used the 



 

19 

DASH diet rather than MD. Across the different studies, various diets and weight loss education 

methods were utilized, so there is no general consensus on a standard diet intervention method 

used to reduce risk of CVD incidence. PREDIMED and CHANGE both looked at the association 

between specific food groups and risk of CVD. Only 13% of CHANGE participants met the 

legume food group criterion for the MD, while PREDIMED numbers were 26% and 40% in the 

control group and intervention group respectively. This implies that the intensive lifestyle 

intervention used in CHANGE was modestly successful in increasing legumes consumption, and 

thus more studies are required to find promising interventions to promote pulse consumption in 

Canada. 

2.5.4  Why Are Pulses an Important Food Item? 

Pulses (dried beans, peas, chickpeas and lentils) are integral to the MD and several other 

cuisines (Middle Eastern, South American, South Asian). High folate and lysine content make 

pulse flour a good source for fortifying foods. Since flour from pulses is gluten free, it can be a 

helpful wheat flour substitute for those with gluten intolerances (Panagiotakos et al., 2004). 

Pulses are rich in fiber, folate, protein, non-heme iron, antioxidant and phenolic components as 

well as vitamin B content, which is important for carbohydrate, fat and protein metabolism 

(Panagiotakos et al., 2004). Polyphenols are the main antioxidants in pulses, especially peas. It is 

hypothesized that antioxidants can decrease oxidative stress in the human body and therefore, 

reduce the risk of cancers (Panagiotakos et al., 2004). Being a rich source of fiber and 

polyphenols makes pulses a good food group to decrease blood cholesterol, blood pressure, 

control blood sugar, and adjust bowel movement (Ipsos-Reid, 2010). 100 grams of cooked pulses 

on average provides 127 calories, 22.5 g complex carbohydrates, 5.2–7.4 grams of fiber, and 8.6 

grams of protein (Marinangeli et al., 2017) (Table 1). Pulses have a low glycemic index, ranging 

between 10 and 40 (Polak, Phillips, & Campbell, 2015).  

Table 1. Pulses’ Macronutrients Comparison (Marinangeli et al., 2017) 

Pulses1 Protein 

(g) 

Total Carbohydrate (g) Total fat (g) Fiber (g) 

Black beans 8.9 23.7 0.5 8.7 

Chickpeas 8.9 27.4 2.6 7.6 

Lentils 9.0 20.1 0.4 7.9 
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Pulses1 Protein 

(g) 

Total Carbohydrate (g) Total fat (g) Fiber (g) 

Mung beans 7.0 19.1 0.4 7.6 

Navy beans 8.2 26.1 0.6 10.5 

Pinto beans 9.0 26.2 0.7 9.0 

Red kidney beans 8.7 22.8 0.5 7.4 

Split peas 8.3 21.1 0.4 8.3 

White beans 9.7 25.1 0.4 6.3 
1100 gram cooked 

Carbohydrates are the main macronutrient in pulses in the form of starch (amylose) and 

indigestible oligosaccharides (raffinose, stachyose, and verbascose) (Panagiotakos et al., 2004). 

Consumption of indigestible oligosaccharides leads to food allergies and an increase in 

Immunoglobulin E in some people. Among dried beans, kidney beans and chickpeas are the most 

likely to cause allergies (Kasera et al., 2011). Fermentable dietary fibers and indigestible 

oligosaccharides in pulses increases intolerance (feeling of gassiness and intestinal discomfort) 

(Livesey, 2001). Recent work has confirmed that restriction of pulse consumption improves 

symptoms in some people with irritable bowel syndrome (IBS) (Nanayakkara, Skidmore, 

O'brien, Wilkinson, & Gearry, 2016). Estimates of prevalence of IBS in Canada vary widely – 

one review suggested 6% as a reasonable estimate, since many people do not seek medical 

diagnosis for the condition (Fedorak, Vanner, Paterson, & Bridges, 2012).  

Most of the pulses need to be soaked in water for at least 8 hours before cooking (except 

lentils) to decrease their bloating effect and to shorten cooking time (Pulse Canada, n.d). 

2.5.4.1 Pulses and Risk of Cardiovascular Disease 

Although it is clear that multiple healthy diet patterns have a beneficial effect in reduction 

of CVD, a recent meta-analysis of seventeen studies on the effect of 12 main food groups and 

risk of all-cause mortality pointed to the effect of pulse intake up to 1 serving/d (100 g/day) on 

all-cause mortality reduction (RR=0.90, 95%CI 0.85, 0.96) (Schwingshackl et al., 2017). There 

is strong evidence to support the association between legume intake and reduced risk of CVD 

incidence and mortality; however, after stratifying the studies by type of CVD outcome, a higher 

legume intake was associated with the lower risk of CHD and not stroke (Marventano et al., 

2017). From all the evidence reviewed to date, pulses are a healthy food that should be promoted 

as part of a healthy diet pattern, both for general health and for reduction of CVD in those at risk. 
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However, we have limited evidence from intervention studies on successfully modifying 

people’s intake of pulses. While studies have been conducted to encourage pulses as part of an 

overall intervention, most have examined nutrient intake and not changes in pulse intake 

specifically (Brauer et al., 2019). 

2.6 Current Dietary Habits in Canada and Population Recommendations 

In Canada, poor dietary habits is one of the leading modifiable risk factors for morbidity 

and mortality mainly due to CVD and some cancers. Canada’s Food Guide recommendations 

and guidelines are based on scientific reviews and influenced by Canadian Community Health 

Survey (CCHS), a national representative survey of Canadians. The results of the nutrition data 

from CCHS in 2004 compared to the results in 2015 indicates a decrease in total energy intake in 

the Canadian population by 228 kcal/day (Tugault-Lafleur & Black, 2019). However, the data 

indicated that the changes in Canadian diets shifted toward unhealthy eating patterns, including 

significant increases in meat and alternatives intake (0.2 servings/day), decreases in fruits and 

vegetables intake (-0.7 servings/day), and decreases in dairy products intake (-0.1 serving/day) 

(Ghose & Lowengart, 2001). The data did not show changes in Canadians’ fish intake between 

2007 and 2014 (Tugault-Lafleur & Black, 2019). Although data from CCHS 2015 showed a 

significant increase in legumes, nuts, and seeds intake among Canadians (+0.1 serving/day), the 

base consumption is still low. The recent Canada’s Food Guide emphasizes more plant-based 

protein intake and less animal-based protein (Health Canada, 2019) (Figure 2). Canada’s Food 

Guide also stresses the importance of limiting highly processed food and substituting them with 

healthy food options. Furthermore, Canada’s Food Guide also highlights the role of food 

marketing, cooking skills, providing healthy recipes, and nutrition knowledge as important 

factors that improve healthy eating habits (Health Canada, 2019).  

Figure 2. Canadian Food Guide Serving (Health Canada, 2019) 
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2.7 Pulse Consumption in Canada 

As of 2011, Canada was a leader in the export of pulses and was ranked 1st globally for 

the production of lentil and dry peas and 9th and 27th for chickpeas and dry beans, respectively 

(Statistics Canada, 2011b).  

Representative data from the 2004 CCHS reported pulse consumption in only 13% of 

Canadians, based on a one day 24-hour diet recall data (Mudryj, 2011). People of Asian 

background had the highest consumption (Mudryj et al., 2012). Consumers in the highest quartile 

of pulse intake ate, on average 294 ± 40 g/d pulses (Mudryj et al., 2012). Carbohydrate, fibre, 

and protein intake was also higher in these consumers (Mudryj et al., 2012).  

A marketing study done by Ipsos Reid through an online interview of 1100 Canadians 

aged 18 and older and 230 interviews with immigrants who have lived for a maximum of 20 

years in Canada, highlighted Canadian pulse consumption patterns (Ipsos-Reid, 2010). Twenty 

percent of participants (one in five Canadians) reported that they had not eaten pulses at home or 

at a restaurant during the past 6 months. Sixty percent reported the intake of one or more kinds of 

pulses at home during the past six months, from one to three times per month or less than once in 

a month. Only 20% consumed at least one type of pulse at home on a weekly basis (Ipsos-Reid, 

2010). According to this survey, canned beans are the most popular form of bean consumption 

among the Canadian population and bean flour is the least popular. Participants chose chili, 

stews, and soups as the three main popular dishes made with beans while baked beans, breads 

and burgers were the least favoured dishes (Ipsos-Reid, 2010). Among different motivating 

factors to increase intention to buy beans, a health driven approach with an emphasis on high 

protein and fiber content of beans was considered the most successful factors among participants. 

Other factors were considered less motivational to participants’ intention to buy beans, including 

the digestive side effects, and the fact that beans are already part of the participants’ traditional 

diet. Most participants received their information about preparing pulse dishes from cookbooks, 

family, and friends. Lack of cooking skills, inability to prepare beans, a dislike of beans, and 

beans not already being a part of their eating habits were some of the most important reported 

barriers to not eating beans (Ipsos-Reid, 2010).  
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When comparing 90 food based dietary guidelines available in countries around the 

world, the messaging regarding pulse consumption varies. 40% of the guidelines do not include 

unique key messages about pulse consumption (Herforth et al., 2019). Some countries specified a 

unique food group for pulses in their dietary food guideline. India has a food group for cereal, 

millets and pulses (National Institute of Nutrition & Indian Council of Medical Research, 2011), 

South Africa has a legume food group (Vorster, Badham, & Venter, 2013), and Brazil has a bean 

category (Ministry of Health of Brazil, 2014). Moreover, there is no agreement on having a 

recommendation about the serving size of pulses within a balanced diet. Half-Cup Habit by Pulse 

United States suggests having at least half a cup of pulses 3 times a week to improve overall 

health, and provided useful tips towards increasing the pulse consumption (American Pulse 

Association, n.d.). Some of these tips focus on healthy cooking swaps in favorite dishes to 

increase pulse intake (American Pulse Association, n.d.) (Table 2). 

Table 2. Cooking Swaps to Increase Pulse Intake (American Pulse Association) 

 

Dishes name Replacement Benefits 

Veggie bowls Quinoa with cooked green lentils More fiber, more protein 

Tacos Shredded pork with cooked green lentils Fewer calorie, less fat, more 

fiber 

Sandwich spread  Mayonnaise with hummus Less fat, more fiber, more 

protein 

Lasagna Ricotta cheese with pureed white beans Fewer calorie, less fat, more 

fiber 

Burgers Ground beef with mashed pinto beans Fewer calorie, less fat, less 

saturated fat, more fiber 

Mac N cheese Cheese sauce with yellow split pea puree Less fat, more fiber 

2.8 Changing Diet Behaviour of Individuals  

Eating behavior is multifactorial, and people make up to 200 food decisions daily 

(Wansink & Sobal, 2007). Food choices are impacted by a variety of interpersonal, intrapersonal, 

environmental, cultural, and economic factors. To improve healthy eating patterns, there is a need 

to have a better understanding of the behaviour and all the essential components including 

actions, policies which might have enabling or disabling effects on behaviour change, and 

identifying barriers and facilitators. 
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2.9 What Factors Will be Most Important in Efforts to Increase Pulse Consumption?  

2.9.1 Determinants of Healthy Eating 

Health behaviour has been described as having an interrelation between individual's 

socio-cultural and physical environment. It has been proposed that health behaviour is affected 

by individual determinants such as motivation, abilities, and environmental determinants such 

as opportunities (Michie, Van Stralen, & West, 2011). This means that individuals can 

change their behaviour if they received enough motivation, have an ability to participate and 

be involved in the healthy eating behaviour, and receive social and environmental 

opportunities for being involved in the healthy eating behaviour. 

2.9.1.1 Individual Level Determinants 

The available studies in nutrition behaviour mainly focused on the effect of individual 

level determinants including taste preferences, nutrition knowledge, attitudes and intention 

(Brug, 2008). These determinants have been addressed in health education programs to 

improve eating patterns (Brug, 2008). Taste has an important role in individuals’ attitude 

toward a food. People tend to like the food items which reinforce the pleasant satiety feeling, 

or food they received as reward, and food that is consumed in pleasant circumstances (Birch, 

1999).  

Convenience is another important factor in food choice. In Europe 42% of the 

consumers, 24% in US and Australia, indicated that convenience plays an important role in 

their food choice even more than the healthiness of the food (Brug, 2008). Important 

determinants in eating patterns also include self identity, which encompasses an individual’s 

belief in trying specific food, as well as self-efficacy, referring to the individual’s ability and 

skill to translate their knowledge into action including choosing healthy foods, food 

preparation and cooking skills. (Brug, 2008). 

2.9.1.2 Environmental Level Determinants 

The socio-cultural environmental factors are divided into two categories based on the 

size of the environment (macro and micro). The micro-environmental factors focus on the 

role of environments that people gather together including homes, workplaces and 
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supermarkets, while macro-environmental factors focused on the availability and 

accessibility to the food, economic factors such as price, and promotional activities including 

the role of media. Eating patterns can be affected by social support to replace unhealthy eating 

patterns with the healthy ones as well as social pressure to be involved in unhealthy eating 

habits. While accessibility and availability play an important role in youth and adult healthy 

eating (Brug, 2008), social support was mainly effective in youth eating patterns (Brug, 2008). 

Some studies highlighted the correlation between family social cultural factors in improving 

fruits and vegetable consumption even more than availability and accessibility (Rasmussen et al., 

2006).  

Other studies emphasized the role of individual psychological factors which includes the 

concepts of food neophobia, variety seeking, and mindfulness on eating behaviour (Damsbo-

Svendsen, Frost, & Olsen, 2017). 

2.9.1.3 Individual psychological Determinants 

Recent studies on novel foods have focused on the role of neophobia in the acceptance of 

new foods. Given the low intake of pulses in Canada, food neophobia and variety seeking 

tendency were considered in more detail as possibly affecting pulse promotion success (Damsbo-

Svendsen et al., 2017). Food neophobia is a novel behavioural trait that is described as a fear of 

trying any unfamiliar food items (Sarin et al., 2019). Variety seeking tendency covers broader 

aspects of trying new foods including different variations of familiar food items, not only 

unfamiliar food items (Mcalister & Pessemier, 1982). Marketing strategies may appeal to 

consumers’ variety seeking tendency by focusing on the variation, accessibility and availability 

of the food items, and by using advertisements that avoid boring the consumers (Van Trijp & 

Steenkamp, 1992). Having low variety seeking tendency could be a potential barrier in pulse 

consumption, which can often go unidentified as those experiencing it may not be fully cognisant 

of the impact of this on their eating behaviour. Having an optimum innate stimulation level such 

as seeking novelty in food items or boredom from eating the same food items can positively 

increase the tendency to try a variety of food items, both familiar and unfamiliar (Lenglet, 2018). 

Overall, despite the large number of studies, there is still a lack of high-quality studies 

which includes all aspects of determinants associated in eating patterns. Most of the studies 
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focused on some aspects of individual factors and micro-environmental factors and a lack of 

available studies on the macro-environmental factors is reported (Brug, 2008). 

A large number of articles and research focuses on the beneficial effects of healthy eating 

patterns, including the importance of plant-based fiber and protein sources such as pulses. Yet 

the rate of pulse consumption remains low in Canada. Few studies focused on the most important 

barriers or facilitators as the determinants in pulsed consumption.  

2.9.2 Facilitators and Barriers in Pulse Consumption Based on the Previous Studies  

Few studies focused on the determinants in pulse consumption. The results of the Ipsos-

Reid study done in Canada underscored several important barriers for participants to include 

pulses in their diet, including the lack of knowledge to prepare and to cook pulses, a dislike for 

the taste of pulses, not being part of their traditional diet, and the influence of their peers’ and 

family members’ specific diet habits and preferences (Ipsos-Reid, 2010). The results of the 

Beans, Lentils, Peas Survey conducted in the United States, with a 40% response rate pointed to 

the similar barriers listed by Ipsos-Reid study including being not tasty, the effect of other family 

members’ food preferences, as well as digestive problems (Perera, Russo, Takata, & Bobe, 

2020). Another study done in IOWA in low income women, pointed to the lack of health 

knowledge as one of the most important barriers in dry beans consumption (Palmer, Winham, 

Oberhauser, & Litchfield, 2018). Managing each of these barriers requires implementation of 

appropriate interventions and strategies. 

Since many factors likely affect pulse consumption, with limited evidence on which to 

base work on, using the Determinants of Nutrition and Eating Behaviour (DONE) framework 

can help identify potential mediators and moderators (Stok et al., 2017). 

2.9.3 Determinants of Nutrition and Eating Behaviour Framework  

The Determinants of Nutrition and Eating Behaviour Framework was developed as an 

interdisciplinary, interactive and evolving framework to identify the personal, social, economic, 

and environmental factors that affect human nutrition and eating behaviour across age groups 

and research disciplines (Stok et al., 2017). The DONE framework was created using a 
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multiphase, multimethod approach. A core workgroup of 188 experts from 11 different European 

countries and 123 experts from 14 countries both inside and outside of Europe, including the 

United States, brainstormed an overall list of determinants associated with nutrition and eating 

behaviour. During multiple consensus rounds and discussions, researchers further synthesized 

the determinants into one overall framework with a clear structure and organized the 

determinants into subgroups. 441 determinants were organized into 5 subgroups (one child 

subgroup, two adult subgroups, one elderly subgroup, and one subgroup based on ethnic 

minority populations), and 4 main levels: Individual (biological, demographic, psychological, 

situational), Interpersonal (social, cultural), Environmental (product, micro, meso, macro), and 

Policy (industry, government). Each of the main levels is further grouped into stem levels 

(Figure 3) (Stok et al., 2017).  

The number of determinants included in the DONE framework is too many to possibly 

include in one study. On the other hand, there are limited studies that focus on addressing the 

potential determinants in pulse consumption. Due to lack of available evidence in identifying 

determinants in pulse consumption, it is important to use a variety of different opinions and ideas 

from different stakeholders and researcher experts. In such cases, the opinions of experts are 

frequently looked for. One of the most common ways for formally determining what factors to 

focus on is to conduct a consensus process. 

2.9.4 Consensus Process 

The consensus process is a qualitative method to reach an agreement around topics with 

insufficient scientific evidence. This method uses the insight and ideas from appropriate experts 

to reach an agreement and decision around a specific topic (Delbecq, Van De Ven, & Gustafson, 

1975). One of the most common types of consensus process is Nominal Group Technique (NGT) 

(Mcmillan, King, & Tully, 2016).  

The NGT is a high structured face-to-face meeting with 2 to 14 experts who can share 

their ideas with others. The NGT has 4 steps including independent reflection, group sharing, 

clarification, and voting (Delbecq et al., 1975). The process starts with asking a question and 

experts provide their replies. In the next step, the experts are asked by the facilitator to share 

their ideas with others. These steps continue until no other new ideas and replies are made. 
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During the clarification step, similar ideas are combined followed by an agreement by all 

experts. During this step, ideas might be included or excluded based on the experts’ agreement. 

In the last step, experts vote for each idea and select their top ideas (usually 5 top ideas). Finally, 

the score for each item is shared with all the experts for more discussion (Mcmillan et al., 2016). 

In this study the nominal group technique was used to determine the most important mediators 

and moderators in pulse intake as well as potential effective interventions in increasing pulse 

consumption. 

This method is superior to typical committee approaches, where one or more experts may 

dominate decision-making. Despite the fact that it has been successfully used in health research 

and clinical practice, this method is not without limitations (Lloyd-Jones, Fowell, & Bligh, 

1999).  

The results of any consensus process can be biased depending on the different experts 

who are involved, or if the experts’ responses are not truly independent (Keeney, Hasson, & 

Mckenna, 2001). Because expert groups vary, this method has low reliability (Walker & Selfe, 

1996) and reaching agreement during a consensus process doesn’t necessarily mean the “correct” 

answer has been obtained. Therefore it is not a replacement for original and primary research 

(Keeney et al., 2001).  
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Figure 3. DONE Framework and its Determinants (Stok et al., 2017)
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2.10 Most Common Current Ways of Changing Diet Behaviour 

Understanding and changing eating behaviour is challenging. It seems that many 

behaviour change interventions followed the ISLAGIATT principle, an acronym for “it seemed 

like a good idea at the time” developed by Martin Eccles, Emeritus Professor of Clinical 

Effectiveness. It implies that most applied interventions are based on researchers guessing what 

interventions might be the solution without having a good understanding of the problem (Michie, 

Atkins, & West, 2014).  

2.10.1 Individual-Level Behaviour Change Interventions 

The available scientific evidence indicates that the same interventions and strategies are 

being used to change the diet behaviour in different populations, in different regions, regardless 

of the different baseline characteristics, eating habits and traditions, and food item accessibility 

and availability. Most of the successful eating behavior studies focused on changing diet 

behaviour by providing individual nutrition advice, education, and consultation with health 

professionals. The focus has been on individual participants, but many interventions have not 

included any social aspect beyond individual communication such as support groups. Although 

some were successful in achieving their goals, changing diet behaviour towards healthy eating is 

still challenging.  

Questions abound about what the researchers need to do differently to better enable 

behaviour change among participants, and what alternative interventions can be applied to the 

current interventions to make the interventions more successful in achieving the target healthy 

diet behaviour. Moreover, there is a huge gap in scientific evidence focusing on the effect of 

opportunities such as interpersonal impacts and social and cultural norms in changing eating 

patterns. Not to mention that the role of encouraging and motivation through peer and family 

support, which is necessary for any behavioural change, is neglected as well (Atkins & Michie, 

2015).  
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While several studies have been conducted to evaluate the impact of individual diet 

advice on decreasing risk of chronic diseases, it is not clear which aspects of these interventions 

are effective and critical for promoting healthy eating behaviors (Anderson, Bulatao, Cohen, On 

Race, & Council, 2004). Diet behavioral change is a process and not a one-time event; however, 

in most of the studies the adherence to dietary recommendation decreased over time (Middleton, 

Anton, & Perri, 2013). Therefore, it is important to assess whether the dietary advice is feasible 

and acceptable by patients and to be familiar with the barriers that patients might be faced with 

in order to follow and maintain the healthy dietary advice.  

Social marketing and health marketing are newer concepts in health promotion and their 

possible effect on food behavioural change is uncertain.  

2.10.2 Social Marketing 

In 1970, social marketing developed as a discipline to address social issues such as health 

and the environment (Kotler & Zaltman, 1971). Social marketing focuses on influencing social 

behaviours by combining ideas from commercial marketing and social sciences (Evans, 2006). 

The aim of social marketing is to encourage people to voluntarily accept the new behaviour, 

modify the current behaviour, or abandon the old behavior while considering barriers such as 

cost and the different promotion methods (Kotler, Roberto, & Lee, 2002). It is important to know 

that the aim of social marketing is beyond education or distributing the information, rather it is 

designed to change the behaviour to improve personal and societal welfare (Saunders, 

Barrington, & Sridharan, 2015). In addition to affecting social behaviours of individuals, social 

marketing also aims to have an impact on broader social issues of society and culture. Unlike 

health marketing, some aspects of social marketing could be unrelated to personal health, for 

instance, social marketing specific to environmental issues and safety (Ebel et al., 2006; Lowe, 

Lynch, & Lowe, 2015). It has been used to promote the use of specific health services such as 

cancer screening and HIV education (Grilli, Ramsay, & Minozzi, 2002).  

Among different successful social marketing campaigns, the VERBTM, a 4-year social 

marketing program coordinated by Centers for Disease Control and Prevention (CDC), was 

successful in improving PA by encouraging youth between age 9-13 to increase their PA (Wong 
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et al., 2004). This campaign used social media, particularly television and magazine 

advertisements, school support programs such as combining basketball with another PA while 

involving teachers and parents by providing grants, and associating news sources for children 

with trusted brands such as Disney. During Spring and Summer, they also provided play and 

sport areas at the school, and recreational centers. Children were also provided with virtual sport 

sessions, so they could learn new sports such as soccer and tennis and record their PA to receive 

incentives. This campaign also focused on the children’s parents, peers, teachers and other 

influencers. In the last year, results indicated that increasing the campaign exposure significantly 

increased PA levels, and had an improving effect on children’s attitude toward being physically 

active (Huhman et al., 2010). 

Another well-known example of a successful social marketing campaign was the 

TRUTHTM campaign, which targeted teenagers between ages 12 to 17 years of age who were at 

risk for starting smoking. The campaign included a variety of actions such as TV commercials, 

street marketing, and a website. Findings from this 10-month campaign showed improvement in 

teenagers anti-smoking tobacco attitude as well as a decrease in their intention to smoke in the 

subsequent year (Farrelly et al., 2002). 

“Get Firefighters Moving” was a 6-month social marketing campaign that focused on 

increasing the PA of the firefighters (Staley, 2009). Near to 44% of the on-duty deaths in this 

group are due to heart attack. Considering the nature of their, firefighters responding to 

emergencies may experience elevated heart rate and an increase in oxygen consumption. Both of 

these changes require high level of physical fitness. On the other hand, sedentary lifestyle, smoke 

exposure, and stress put these groups at higher risk of cardiac death. The campaign was based on 

the competition between teams in different sport activities. The competition ran during the work 

days and it was free of charge. Station captains played as a role model by encouraging their crew 

to participate in team sports. The teams who won the sport competitions and those who were the 

most physically fit based on their blood pressure, VO2 max; and body fat percentage were 

provided with an award. The comparison between the pre-test and post-test indicated a 

significant improvement in SBP (t=2.11, P=0.04), maximal VO2 capacity (t=-2.55, P=0.02), and 

body fat percentage (t=2.52, P=0.01) (Staley, 2009). 
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During recent years, health marketing and its role in public health have been highlighted. 

Although health marketing and social marketing are similar in many aspects, according to the 

CDC definition they are not quite the same. Health marketing draws ideas from many other 

practices such as health communication and promotion, as well as social marketing (Center for 

Disease Control and Prevention, 2011). 

2.10.3 Health Marketing 

Health marketing, as an innovative area of practice, aims to use commercial marketing 

strategies, conducting consumer research, and communicating with different partners to educate, 

inspire and distribute health messages and strategies in an easily adoptable format (Center for 

Disease Control and Prevention, 2011). Building on ideas from commercial marketing and 

adding science-based strategies towards health promotion and disease preventions is an 

important area of health marketing.  

Successful health marketing requires a focus on consumer engagement, as well as that of 

health care providers. Successful health marketing needs to influence the consumers towards 

rejecting, denying, or abandoning an unhealthy behaviour in favour of healthier one (Chichirez 

& Purcarea, 2018).  

Among health marketing campaigns, the “SugarPack” campaign addressed the obesity 

epidemic by educating and motivating the public to decrease calorie intake by decreasing 

consumption of sugar-sweetened beverages (SSB). The campaign used social media and 

billboards to disperse promoting materials. The evaluation of this campaign indicated its positive 

effect of the campaign on increasing public knowledge and reducing the intention to consume 

SSB based on the 505 million who engaged via self-report (Barragan et al., 2014). Health 

marketing is also used as part of large health promotion studies such as the primary prevention of 

T2DM in the US to increase awareness in both at-risk population and the health sectors to 

increase referral and adoption of the program. 

Applying health marketing can be effective in health promotion, many health researchers 

and health experts can use it as a strategy to promote public health as a supplemental method to 
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other healthy behavior strategies. Aside from health marketing, the role of nutrition education 

programs with the aim of improving food literacy is undeniable. 

2.10.4 Food Literacy Interventions 

Currently, there is growing evidence that connects healthier dietary choices and an 

increase in the participants’ cooking confidence by improving their cooking skills (Garcia, 

Reardon, Mcdonald, & Vargas-Garcia, 2016). Participants are encouraged to choose healthy 

home-made food items and avoid unhealthy ready to eat meals, however some participants may 

lack the cooking skills need to make such a transition. Not having cooking skills is one of the 

barriers in transitioning toward following healthy eating behaviours. Some studies have 

addressed this issue by providing community cooking skill programs as a way to improve and 

promote participants’ confidence to prepare healthy meals (Flego et al., 2014; Mclaughlin, 

Tarasuk, & Kreiger, 2003).  

Cooking skills include any skills needed to prepare the food item from basic ingredients 

such as cooking methods, how to soak, how to chop, how to freeze, and how to store food. There 

is available evidence that using culinary nutrition in studies, which is defined as concurrent 

usage of nutritional knowledge and improvement in cooking skills, has promising effects on 

changes in eating behaviours (Condrasky & Hegler, 2010), as previous studies found that 

focusing only on nutrition knowledge is ineffective for behavioural change (Michie, Jochelson, 

Markham, & Bridle, 2009). The main goal of food literacy/food skill interventions is to support 

the capability aspect of behaviour change by increasing peoples’ knowledge and skills about why 

to try the specific food item, and how to prepare it, how to plan and manage a healthy diet 

according to their available choices and their budget. Thus, there is diverse evidence on the 

effects of different interventions to promote healthy dietary patterns. 

2.10.5 New Methods to Assess Different Approaches to Changing Diet Behaviour  

One of the challenges in diet intervention studies is that they are complex and frequently 

multicomponent interventions with each aspect likely affecting outcomes to a small degree 

and/or interacting with other aspects and so it has often been unclear which aspects are important 

to include in interventions, and which are not. One approach is to directly compare different 
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options by using a Multiphase optimization strategy (MOST), a new methodology in behaviour 

change research (Collins, Dziak, Kugler, & Trail, 2014). 

2.10.5.1 Multiphase Optimization Strategy  

Multiphase optimization strategy is a method used to determine an efficient optimized 

multicomponent intervention, using factorial experiment methods to screen possible intervention 

components separately and in combination before conducting an RCT. Linda Collins and 

colleagues at the University of Pennsylvania (Collins, 2018; Collins et al., 2014) have 

demonstrated in simulation that the approach is likely to be superior to classical RCT approaches 

in identifying possible combinations of intervention components across all effect sizes. This pilot 

study used a MOST approach to identify promising approaches to promote pulse consumption. 

This project is centred on the preparation and early optimization phases of the MOST strategy 

(Figure 4).  

Figure 4. MOST Phases (Adapted from (Collins, 2018)) 

2.10.6 Factorial Design 

Factorial design is used in the MOST strategy to compare interventions. It is a study 

design used in studies with more than one intervention in which researchers investigate the 
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effects of different combinations of intervention components on an outcome. The number of 

experimental conditions in a study, with y interventions each with x levels, is xy. To have the 

most efficient and straight-forward approach in behavioral interventions, it is suggested 

researchers begin by having interventions with 2 levels (Collins et al., 2014). 

Factorial designs have several advantages in comparison to a typical RCT. Factorial 

design has advantages when comparing different numbers of combinations of experimental 

conditions while RCTs compare a limited number of multicomponent individual interventions to 

each other. In standard two-arm RCT one effect of interest (intervention) between two groups of 

treatment and control is assessed while in factorial design the main effect of each intervention 

besides the effect of groups of intervention components are assessed at the same time (Collins et 

al., 2014).  

Another advantage of using factorial design is that by adding interventions there is no 

need to increase the sample size providing that the expected effect size does not change. Adding 

interventions in typical RCTs (e.g. having a three-arm RCT instead of a two-arm RCT) requires 

twice as many participants to have adequate power (Collins et al., 2014). This is significant 

especially when recruiting is difficult or expensive (Collins et al., 2014). RCTs would be used to 

compare complex interventions with a control group while factorial design would be used to 

assess the main effects of individual interventions as well as their interaction effects on an 

outcome (Collins et al., 2014). 

2.10.6.1 Fractional Factorial Design 

A full factorial design allows one to assess main effects, as well as all multi-way 

interactions but also adds to financial costs. Half-fractional design is a replacement for full 

factorial design with half the amount of experimental conditions and the same statistical power 

for main effects (x)y-1. However, by using fractional factorial designs instead of full factorial 

designs, the interactions can be estimated only for the selected subset, while in full factorial 

designs all possible interactions can be estimated (Collins et al., 2011). Therefore, a certain effect 

cannot be disentangled from other effects (i.e. aliased). For example, in a fractional factorial 

design with 6 intervention components, each main effect is aliased with a 5-way interaction, each 
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2-way interaction is aliased with a 4-way interaction, and each 3-way interaction is aliased with 

another 3-way interaction. 

This design was used successfully in a previous behavioural change study to screen 

multiple intervention components to identify the most effective interventions in smoking 

cessation (Piper et al., 2018; Piper et al., 2016). The authors adapted different available 

approaches to stop smoking, including counselling and pharmacotherapy approaches, without 

knowing which approaches or which combination of approaches are most effective in primary 

care. Therefore, Piper and colleague adopted a fractional factorial design including six 

intervention components and thirty-two different conditions, to identify the optimized treatment 

component that were not only successful in smoking cessation but also affordable and feasible 

for individuals to follow (Piper et al., 2016). The study assessed the main effect and selected 2-

way interaction effects at 2 weeks, 16 weeks and 26 weeks follow up. The results of this study 

helped to determine the optimized interventions that were used in the actual RCT. The result of 

the RCT emphasized the meaningful improvements in smoking cessation rates by using 

optimized smoking cessation interventions developed by MOST compared to the usual 

recommended treatment for smokers in primary care. This study was the first application of 

MOST in a behavioural change study (Piper et al., 2018; Piper et al., 2016).  

Fractional factorial design may be helpful in reaching an optimized treatment for 

achieving and sustaining weight loss. Although previous studies including Look AHEAD study 

and DPP study successfully achieved the desired weight loss, these intensive treatments have not 

been used broadly in primary care due to their high cost and being too burdensome for patients. 

Therefore, researchers assessed the feasibility of adapting a fractional factorial design with 5 

intervention components to identify the optimized treatment for achieving and sustaining weight 

loss while being feasible for individuals to follow (Pellegrini, Hoffman, Collins, & Spring, 

2014).  

Fractional factorial design was also used in developing optimized interventions in HIV 

viral suppression to assess which of the 5 evidence based intervention components have 

demonstrated important contributions to viral suppression (Gwadz et al., 2017). 
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Overall, it is important to underline the critical role of fractional factorial design in health 

behavioral change studies. The fractional factorial design allows researchers to further assess and 

refine multiple intervention components that are considered for final inclusion in behaviour 

change studies.  
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Chapter 3: Goal and Aim of the Current Pilot Study 

The overall research question of this study was “what are the important moderators and 

mediators in pulse consumption and what effect do different interventions have on increasing the 

intention to try pulses?” The primary goal of this pilot study was to identify for possible 

interventions for pulse promotion that could be tested in a future RCT and to ensure all aspects 

of the interventions are feasible. A secondary goal was to assess the main effect of each 

intervention on changes in intention to buy and cook pulses. To accomplish these goals, the 

following aims were pursued: 

1. Identify possible moderator or mediating factors important to consider in pulse 

promotion as well as identify potential interventions to use in a pilot study from literature review 

and a formal consultation process with stakeholders (i.e. dietitians, pulse growers, food 

marketing, retailers etc.)  

2. Develop, adapt and assess questions to measure baseline characteristics of the 

participants (sociodemographic characteristics, and contextual factors) that may be associated 

with consumption of or intention to consume pulses. Use cognitive interviewing to assess face 

validity and improve wording and format of the questionnaires. 

3. Assess feasibility and obtain preliminary data in a 3-week fractional factorial pilot 

experiment of five diverse interventions to promote pulse consumption, in addition to a base 

information packet.  

Feasibility assessment included the number of potential participants screened versus the 

number of eligible participants enrolled and the number of participants that dropped out of the 

study. This assessment also included documentation of the extent of missing data including pulse 

record forms, pulse purchase receipts and unique problems that emerged during recruiting, 

collecting 3-day food recalls, baseline and post-test data, pulse record form, and pulse purchase 

receipts. The outcome assessment included measures of: 1) confidence to cook and taste pulses, 

2) how likely to purchase and cook pulses within the next 14 days, 3) pulse consumption over a 

3-week pilot study and 4) analysis of the type of pulse products that have been purchased, and 
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kind of food that have been prepared with pulses by analysing the pulse record forms and 

grocery receipts. 

Chapter 4: Materials and Methods 

 

4.1 Overview  

This study had two phases: 

1. Preparation phase: This phase identified promising approaches and contextual issues 

and adapted relevant questionnaire questions. Researchers held a one-day formal consensus 

process with stakeholders with an in-person meeting and used a series of consensus activities to 

generate ideas and rate and rank ideas to confirm the list of contextual factors (possible 

mediators and moderators) (Figure 5). 

 Possible mediators (e.g. skills, variety seeking tendency, confidence), and moderators 

(e.g. age, gender, ethnicity, attitude to convenience) were reviewed. Moreover, stakeholders 

discussed the list of potential strategies to include in the interventions to promote pulse intake.  

The second step was to adapt data collection instruments for assessing contextual factors 

and to evaluate changes in overall pulse intake, as well as intention to buy, and intention to cook 

in the future, which were based on previously validated questionnaires (i.e. CCHS, Diet history 

questionnaire, and The Eating Motivation Survey) (National Institute of Health (Nih). ; Statistics 

Canada, 2018; Yi, Kanetkar, & Brauer, 2015). Draft questionnaires and data collection tools 

were reviewed using cognitive interviewing. Using already developed validated questionnaires is 

advantageous since they have been broadly tested at the time of first use. Hence, researchers can 

be assured that they are good indicators to measure the constructs of interest and their validity is 

likely high. In addition, there may be differences in use of wording and terminology that might 

not be understood as easily in the Canadian context. Cognitive interviewing was therefore 

undertaken to review all data collection tools.  

2. Optimization phase: A 3-week pilot study was conducted and participants were 

provided the assigned combination of strategies to try at home while recording their pulse 
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consumption over a 3-week study. These strategies had demonstrated the most promise to 

increase pulse consumption based on the discussion with stakeholders in phase 1 and were 

feasible in a pilot research project. After completing the 3-week study, participants completed 

questionnaires regarding confidence to buy and taste pulses, and intention to buy and cook pulse 

products (Figure 5), (Appendix 1). 

 Figure 5. Study Phases 

 

4.2 Development of Measures/Questionnaires 

4.2.1 Consensus Process  

4.2.1.1 Study Design 

To determine the possible mediators and moderators in pulse consumption, we used a 

series of formal rating exercises. Stakeholders used the DONE framework with a comprehensive 

list of the determinants related to the food choice to determine the most important factors in 
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pulse consumption. Stakeholders did brainstorming and a series of formal rating exercises used 

to determine the list of possible interventions to increase pulse consumption. During the 

consensus meeting no personal information was shared therefore, the consensus meeting was 

exempted from ethical approval.  

4.2.1.2 Participants 

 We convened a national stakeholder group of 14 people to identify promising 

intervention strategies and the possibly relevant mediators and moderators specific to pulse 

consumption.  

4.2.1.3 Stakeholder Recruitment  

To recruit stakeholders and research experts to participate in the consensus meeting, we 

contacted the five study co-investigators for possible contacts, the Arrell Food Institute on the 

University of Guelph campus (Dr. Evan Fraser) as well as collaborators from Dietitians of 

Canada, Pulse Canada and the Ontario Bean Growers. They were asked to put forward possible 

names who could be contacted to promote the consensus process. A recruitment list was 

developed, and people were contacted. Suggested stakeholders were reached by email to provide 

them with brief information about the study, a copy of the DONE framework, and different steps 

of the consensus meeting. The primary researcher followed up with those who were interested to 

set up the in-person meeting based on the participants’ availability. 

4.2.1.4 Stakeholders Inclusion and Exclusion Criteria  

From the 29 stakeholders and research experts that were emailed, 27 were interested to 

participate. However, to have a balanced and diverse group of stakeholders and to ensure that the 

results of the consensus process were representative of all the sectors, 24 in total were invited to 

participate in a one-day consensus meeting, an additional 3 dietitians were placed in the waiting 

list. At the end, 14 stakeholders and research experts participated in the 1-day consensus 

meeting. The food services/hospitality sector was approached, but did not show interest. 

Consumers were also not represented. These 14 stakeholders were from different sectors, 

including an expert from Ontario Bean growers, an expert from Pulse Canada, a researcher from 
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Public Health Nutrition, a researcher from Agriculture and Agri-Food Canada, an expert from 

The SEED (a not-for-profit food project at the Guelph Community Health Centre), a researcher 

from human health nutrition with expertise in pulses topics, a researcher from food science, 2 

registered dietitians experienced in nutritional strategies and product development, a researcher 

from Human Nutrition at the Guelph Food Research Centre, Agriculture and Agri-Food Canada, 

a researcher from food marketing, and a researcher from the Guelph Family Health Study. 

Participants were sent a preliminary description of the background and purpose of the meeting 

and an agenda prior to the meeting. They were not reimbursed for their participation, but direct 

travel expenses were paid. The participants were not representing their organizations in the 

process.  

4.2.1.5 Preparation for Consensus Meeting; Preliminary Consensus Process 

 Before the in-person meeting, in an effort to reduce the number of DONE determinants 

to be considered by the stakeholders, a preliminary rating exercise was undertaken with 5 faculty 

members within the research team. The purpose of this process was to reduce the number of 

determinants by identifying and excluding the determinants that were least related to pulses in 

the current study context. Those with lower rankings were highlighted in the list of determinants 

provided to the stakeholders and identified as having a lower association with pulse consumption 

compared to the other determinants in the list. The consensus process with the research team 

reduced the number of determinants from 50 to 30. 

4.2.1.6 Data Collection 

An experienced professional moderator from the Queens Business Centre ran the in-

person meeting (Erik Lockhart; Queens Executive Decision Centre; 

https://smith.queensu.ca/centres/decision-centre/index.php). He used nominal group, rating and 

discussion to achieve consensus on issues. The primary researcher attended and took notes, as 

well as received a formal written report showing the results of the rating processes. Linked 

laptops and software (Group Decision Support Software) used by this professional moderator 

group allowed for real-time review and documentation of all aspects of the discussion and 

decision process.  

https://smith.queensu.ca/centres/decision-centre/index.php
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To identify any agreement and disagreement on contextual determinants, each of the 

stakeholders gave their feedback and ranking on each of the DONE determinants during a one-

day consensus meeting. During the consensus meeting, stakeholders were asked to vote for the 

most important 15 determinants that might have an association with pulse intake.  

To determine the most promising strategies in promoting pulse consumption, participants 

were asked to brainstorm in groups of two to suggest ideas in response to the question, “What 

interventions and strategies can you suggest to increase pulse consumption?” The groups 

suggested more than 86 different ideas. Next, from the list of 86 ideas participants were asked to 

narrow their ideas down and choose their top 3 ideas. The ideas were then discussed, similar 

ideas were merged, and the ideas narrowed down from 86 to 14. In the final step, participants 

were asked to pick 8 of their “best” interventions from the 14 suggested ideas. During the 

consensus meeting the primary researcher as well as one of our senior research counsellors 

(Dawna Royall) took notes for future reference.  

The final report, including the summary of the session, the list of potential mediators and 

moderators, and interventions with their rankings, was prepared and delivered by the moderator. 

The result of the consensus process in regard to the potential interventions were discussed further 

within our research group to select those that could fit into this pilot study with 16 different 

experimental conditions. 

4.2.2 Questionnaire Development and Adaptation During Preparation Phase 

4.2.2.1 Study Design 

Having obtained the list of determinants from stakeholders and based on pilot study 

design, draft questionnaires were developed by the primary researcher, as described in the next 

section. In order to assess face validity, and to improve the wording and format of the 

questionnaires, a series of individual cognitive interviews were held by the primary researcher 

with a convenience sample of individuals on the various data collection tools.  

The cognitive interview received ethics approval (REB#19-05-32) from the REB at the 

University of Guelph, Ontario in February 2020 (Appendix 2).  
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4.2.2.2 Questionnaire Development 

To assess the second objective, baseline and post-test online questionnaires were created 

by the primary researcher to determine the association between potential moderators, mediators 

and participants’ food choices, their confidence in cooking and tasting pulses both at baseline 

and at the end of study, and assessing their intention to buy and to try pulses after 14 days. The 

demographic questions and cooking skill questions were similar to those used in CCHS.  

The questions assessing the motives in participants’ food choice were adapted from “The 

Eating Motivational Survey” (Renner, Sproesser, Strohbach, & Schupp, 2012). “The Eating 

Motivation Survey” is the questionnaire with the most comprehensive list of motives in 18 

different categories associated with individual’s food choice (Renner et al., 2012). The items 

were selected based on the 11 eating motivation surveys, replies from 20 nutritionists about 

reasons to eat food by people, and discussion with psychologists with the semi-structured 

questions (Renner et al., 2012). Renner and colleagues distributed the list of selected items 

among 1284 participants who were predominantly German (95%) (Renner et al., 2012). The 

categories included “liking”, “habit”, “need and hunger”, “health”, “convenient”, “pleasure”, 

“traditional eating”, “natural concern”, “sociability”, “price”, “visual appeal”, “weight control”, 

“social norm”, “social image”, and “affect regulation”. Except “need and hunger” motive, and 

“traditional eating” motive, the rest had an internal consistency of 0.70 and higher (Renner et al., 

2012). Statistically significant factor loading result (P<0.01) pointed to convergent validity in 78 

items. The factor correlation result was at the range of -0.25 to 0.73 indicating an acceptable 

discriminant validity (Renner et al., 2012). A brief version of “The Eating Motivation 

Survey”was generated by 15 categories and 3 items in each category (Renner et al., 2012).  

Categories of the TEMS questionnaire were mapped to the psychological factors in the 

DONE framework as part of an undergraduate student thesis project (Radford, 2018), personal 

communication) and cognitive interviewing was done to ensure statements were clear in the 

Canadian context.  It was noted that some factors such as price and need and hunger fit better 

with other DONE domains. She considered 7 scales to fit within the DONE framework (Table 

3).  After review of the undergraduate thesis, social image was added back in the pilot study. 
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In this pilot study, to measure different motives associated with participants’ food 

choices, the 24 questions (8 categories each with 3 items), in the format of 7-point Likert scale 

were adapted from “The Eating Motivation Survey”. Each category was scored between 3 to 21.   

Among six different developed instruments to assess the adult participants’ attitude to try 

new/unfamiliar food items, the “Food Neophobia Scale” is the most commonly used (Damsbo-

Svendsen et al., 2017). However, we decided to use “Variety Seeking Scale” in this study 

because it covers broader measures of food variety seeking, including trying unfamiliar foods as 

well as trying familiar food variations, such as different brands of the same product. Also this 

 

Table 3. Alignment between DONE framework and TEMS brief scale 

 

DONE 

Determinant 

TEMS Brief 

Scale  

Items  

Food enjoyment  Liking I eat what I eat because I have an appetite for it  

I eat what I eat because it tastes good 

I eat what I eat because I am familiar with it  

Eating routines and 

neophobia 

Habits I eat what I eat because I am accustomed to eating it 

I eat what I eat because I usually eat it  

I eat what I eat because I am familiar with it  

Healthy eating 

intention and 

perceived physical 

health  

Health I eat what I eat to maintain a balanced diet 

I eat what I eat because it is healthy 

I eat what I eat because it keeps me in shape (e.g. 

energetic, motivated) 

Cooking skills Convenience I eat what I because it’s quick to prepare  

I eat what I eat because it is most convenient 

I eat what I eat because it is easy to prepare  

Food enjoyment Pleasure I eat what I eat because I enjoy it  

I eat what I eat in order to indulge myself 

I eat what I eat in order to reward myself 

Eating routines Traditional 

eating  

I eat what I eat because it belongs to certain situations 

I eat what I eat out of traditions (e.g. family tradition, 

special occasions) 

I eat what I eat because I grew up with it  

Healthy eating 

intention and 

perceived physical 

health 

Weight control I eat what I eat because it is low in calories 

I eat what I eat because I watch my weight 

I eat what I eat because it is low in fat 
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scale was shorter and had a higher reliability score (α = 0.90) compared to the FNS (α = 0.88) 

(Damsbo-Svendsen et al., 2017).  

The validity for variety seeking scale was assessed by interviewing 191 respondents from 

five different cities in the Netherlands (Van Trijp & Steenkamp, 1992). The factor analysis 

among 8 items, measuring the variety seeking construct, indicated a convergent validity between 

0.56 to 0.85, with an average of 0.75. The construct validity was examined by assessing the 

correlation between 8 items measuring variety seeking construct and Optimal Stimulation Level, 

as a desired amount of stimulation each individual needs to function effectively. The construct 

validity showed the correlation of 0.35 (P<0.001) (Van Trijp & Steenkamp, 1992). However, the 

variety seeking scale did not include the behavioral validation test, which is considered in FNS. 

The FNS has a weakness in regard to report construct validity. The FNS had a correlation with 

anxiety, general neophobia, familiarity with foreign cuisine, and it had a good predictive validity 

for willingness to try new or unfamiliar foods (Pliner & Hobden, 1992). It is worthwhile to 

mention that since this questionnaire was developed in 1992, some of the questions focusing on 

ethnic food or ethnic restaurant might not be reflective of current food neophobia (Damsbo-

Svendsen et al., 2017). 

Therefore, to measure variety seeking in this pilot study, the 8 questions in the format of 

5-point Likert scale were adapted from the study that focused on consumer variety seeking 

tendency (Van Trijp & Steenkamp, 1992) and were used as a single scale with scores ranging 

from 8 to 40. 

To measure participants’ confidence to cook, and to taste pulses we used 5 questions in 

the format of 7-point Likert scale, from short questionnaires developed to measure the effect of 

cooking class interventions on cooking confidence (Barton, Wrieden, & Anderson, 2011). 

Reported Cronbach’s alpha for 5 questions measured confidence was 0.86 which indicated a 

good internal consistency. The repeat reliability was measured by the 57 respondents who 

completed the questionnaire two separate times, each 7 days apart. The result of the Spearman’s 

rank correlation coefficient between the responses from the first time participants completed the 
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questionnaire and the second time they completed the questionnaire was in the range of 0.71 to 

0.78 for confidence to cook and taste (P<0.001) (Barton et al., 2011). 

Based on the “Theory of Planned Behavior”, intention is the most proximate predictor for 

behaviour and some studies mentioned that intention is responsible for one third of the variance 

in behaviour (Sheeran, 2002). A medium-to-large change in intention results in a small-to-

medium change in behavior (Sheeran, 2002). As intention is responsible for one third of variance 

in predicting the behavior, the possibility, probability and likeliness to purchase and cook pulses 

within 2 weeks was queried in 6 questions using a 7-point Likert scale. The 6 questions were 

grouped into 2 categories, the first group of three questions focused on measuring intention to 

purchase pulses, and the second group of 3 questions focused on measuring the intention to cook 

pulses. The questions were adapted from a marketing study with a high internal consistency for 3 

intention questions (α = 0.89) (Bearden, William, Bearden, Netemeyer, & Association for 

Consumer Research, 1999).  

As measurement of intention is a relatively weak outcome, we wanted to confirm 

increased intake during the intervention, so the primary investigator designed a pulse record 

form. The form was intended to be completed on days including pulse consumption and it 

consisted of detailed questions about type of the meal, food name, type of the pulse, portion size, 

and if it was cooked at home or purchased from a store/restaurant. To help the participants 

accurately report the portion size for their pulse consumption, individuals were provided with 

pictures of portion sizes of some of the common pulse dishes. Collecting pulse purchase receipts 

was used to verify that the participants’ pulse records were accurate. Participants who did not 

have access to their pulse purchase receipts were asked to send a picture of the pulse product 

packages or the food they made with the pulses. 

4.2.2.3 Participant Inclusion and Exclusion Criteria 

Participants were recruited from students at University of Guelph, and Guelph 

community members. There was not any specific inclusion or exclusion criteria however, 

participants needed to read, write, and speak English, be interested in the cognitive interview, 

and have confidence using the “think aloud” approach.  
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4.2.2.4 Participant Recruitment 

Recruitment was achieved by sending study information to different departments on the 

University of Guelph campus through various email lists that included students, faculty members 

and staff in the Departments of Family Relations and Applied Human Nutrition, Food Science, 

Marketing and Consumer Studies, and Human Health and Nutritional Sciences. The recruitment 

email was also distributed through the email list for University of Guelph International students. 

The study information was shared on the University of Guelph “Research Participates Needed” 

webpage, where researchers can advertise their research projects to help find potential 

participants. (Appendix 3) 

4.2.2.5 Sample Size for Cognitive Interviews  

Most of the available studies found a strong association between a larger sample size and 

probability of detecting any vague or hard to understand questions (Willis, 1999). However, 

there is not a definite sample size number to follow to detect all the problems. The nature of the 

problem plays a role in how easy it is to be detected, and if the problem is very prevalent or 

major only a few respondents are needed to detect it (Blair & Conrad, 2011). Unlike the 

quantitative studies that emphasize sample size, qualitative methods such as a cognitive 

interview place greater emphasize on the diversity of participants (Willis, 1999). In the current 

study, since the questionnaires were adapted from previous validated European questionnaires 

that have been used frequently by other researchers, it was expected that the probability of 

significant problems with the questionnaires would be low. However, to assess the usability of 

the study questionnaires and food record form, we conducted a cognitive interview with 20 

participants. Our plan was to start with 20 interviews (10 interviews for screening questionnaire 

and baseline questionnaire and another 10 interviews for post-test questionnaire and food record 

form) and based on the prevalence of problems with the first 20 participants we would decide to 

have more cognitive interviews or not.  

Since most of the problems were easily detected during the first few interviews and the 

comments remained similar after the interviews with the third and fourth participants, we 

decided to end the cognitive interview with 20 participants. 
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4.2.2.6 Data Collection – Cognitive Interviews 

The primary objective of the cognitive interviews was to improve the questionnaires and 

the pulse record form before using them in the pilot study to make sure the questions were being 

interpreted as intended.  

Participants were divided into two groups. The first group completed the screening 

questionnaire as well as the baseline questionnaire, and the second group completed the post-test 

questionnaire as well as the food record form. Participants signed the 2 hard copies of the 

consent form following a 15-minute study description by the primary researcher (Appendix 4). 

Participants were provided with a hard copy of assigned documents and asked to think-aloud 

while their voice was recorded by the primary researcher. Participants were asked to verbalize 

their thoughts and feelings as they were reading the questions and raise any concerns they had 

regarding any misunderstandings, vague questions, and suggesting alternatives to improve them. 

During each interview, as well as recording the participants’ voices, the primary researcher took 

notes on the ideas and thoughts that were suggested throughout the interview.  

The ideas suggested by participants in the cognitive interview were discussed further 

within the research team to decide whether to implement the suggested changes.  

4.3 Pilot Testing Measures 

4.3.1 Pilot Study Design 

The aim of this study was to assess the feasibility of using different experimental 

conditions in increasing the intention to buy and consume pulses. We used a fractional factorial 

design that included 16 experimental conditions (Table 3).  

The main effect was assessed based on 16 experimental conditions, and therefore on all 

the participants. For example, the main effect of the counselling with registered dietitian was 

estimated by comparing the mean of experimental conditions 1–8 in Table 3 versus the mean of 

experimental conditions 9–16.  

Throughout this study the terms dried beans and pulses were used interchangeably, 

however, both referred to dried beans, peas, and lentils. 
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The pilot study received ethics approval (REB#19-07-26) from the REB at the University 

of Guelph, Ontario in February 2020 (Appendix 5).  

4.3.1.1 Fractional Factorial Design 

As this was a first trial of the approach, the main effects and two-way interactions were 

of the most interest. The half fractional design can be expressed as 25-1 = 16 groups. The study 

design is a half-fractional factorial randomized experiment, with an additional base intervention 

(Table 4), based on a previous study (Gwadz et al., 2017). Participants were randomly assigned 

to 16 groups, each group had 1 participant. The Proc Factex code was used by the study 

statistician to create the 16 groups for the half-fractional factorial experimental design. Model 

resolution number 5 was used to measure the main effects and all two-way interactions.  

 

Table 4. Half-Fractional Study Design  

 

 Counselling 

with registered 

dietitians 

Taste-

testing 

Facebook closed 

group $20 Cash Recipes 

Basic 

handout 

1 1 1 1 1 0 1 

2 1 1 1 0 1 1 

3 1 1 0 1 1 1 

4 1 1 0 0 0 1 

5 1 0 1 1 1 1 

6 1 0 1 0 0 1 

7 1 0 0 1 0 1 

8 1 0 0 0 1 1 

9 0 1 1 1 1 1 

10 0 1 1 0 0 1 

11 0 1 0 1 0 1 

12 0 1 0 0 1 1 

13 0 0 1 1 0 1 

14 0 0 1 0 1 1 

15 0 0 0 1 1 1 

16 0 0 0 0 0 1 

Note: 1 receive the intervention; 0 do not. 
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4.3.2 Participant Inclusion and Exclusion Criteria  

Participants consisted of University of Guelph students, faculty and staff as well as 

Guelph community members who were able to speak and read English, and living within a 2-

hour radius of Guelph for ease of delivery of intervention. Only one person per household could 

participate. Access to a computer, internet, and cell phone was preferred. Participants had to be 

able and willing to commit to the data collection regime. Participants who were pregnant, or with 

any self-report of dietary restriction that prevented consumption of pulse products, or already 

regularly consumed pulse products more than once a week were excluded from study. In 

addition, people were excluded if they had any condition that appeared to limit adequate 

informed consent or ability to comply with study protocol, or a self-report of diagnosis of cancer 

(other than non-melanoma skin cancer) that was active or treated with radiation or chemotherapy 

within the past 2 years as some of the treatments could have impact on participants’ taste 

perceptions. Participants diagnosed with terminal illness and/or in hospice care were also 

excluded from the study as they would have different nutrition recommendations compared to 

the healthy individuals. 

4.3.3 Participant Recruitment  

Recruitment was achieved using local recruitment on the University of Guelph campus 

and in the Guelph community for students, faculty and staff, and Guelph community members. 

To build awareness and motivate participation, posters describing the aims of the study, study 

period, role of participants, and contact information for any questions or concerns were 

distributed via email and social media (Facebook, Instagram, and Reddit). The emails were sent 

to departments around campus such as the Departments of Family Relations and Applied Human 

Nutrition, Food Science, Marketing and Consumer Studies, Human Health and Nutritional 

Sciences, Engineering Science, History, Philosophy, Chemistry, Psychology, Molecular and 

Biology Science, and Plant and Agriculture Science, and the College of Arts. We also distributed 

the study information to all international students at the University of Guelph. Posters were 

distributed at the University of Guelph, as well as in two community centres in Guelph, Guelph 

libraries, and coffee shops (Appendix 6). To reach the desired 16 participants, snowball sampling 

was also applied. Eligible participants were asked to pass along the study information to others. 
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Participants were eligible to receive a $50 incentive gift card upon completion of the study and 

take advantage of interventions they received during the study such as counselling with a 

registered dietitian, receiving cookbooks, and receiving cash towards pulse purchases.  

The primary researcher received emails from potential participants interested in taking 

part in the study. A link to the online screening questionnaire was then sent via email from the 

primary researcher to each of the potential participants (Appendix 7). Those who were found 

eligible to participate received an email with an electronic copy of study information (Appendix 

8) as well as a copy of the consent form (Appendix 9). Participants were asked to choose their 

preferred day and time from three suggested time slots for a 15-minute phone conversation with 

the primary researcher to record the participants’ verbal consent.  

4.3.4 Diet Assessment  

The 24-hour food recall provided information regarding the dietary intake with minimal 

bias. Originally, the 24-hour food recall was an expensive process to collect food intake 

information by a trained interviewer. Automated Self-Administered 24-hour (ASA24) 

(Automated Self-Administered 24-Hour Dietary Assessment Tool (Asa24_Canada_2018), 2018) 

is administered by the U.S. National Cancer Institute in cooperation with the National Institutes 

of Health, and provides some additional features compared to the traditional methods. ASA24 is 

a free web-based tool to collect information on participants’ food recall and food record with 

specific features for researchers to develop the study and track the fulfilment of food recalls for 

each participant in real-time. ASA24 provides some additional features for respondents 

compared to the traditional methods, such as, providing pictures of portion sizes to make the 

food recall easier and more accurate, interactive guides to assist participants complete their 24-

hour dietary recall, and the software automatically collects and organizes the data. 

The respondent feature has a visual guide to help participants complete the food recall. 

Participants are asked about eating occasion, time, and optional questions such as location, with 

whom the food has been eaten, and if the computer and TV were on during the meal. ASA24 has 

the feature of searching for drinks and food items with the ability to modify the list of reported 

foods and beverages. Participants are asked about portion size which can be easily reported by 
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having access to the portion size pictures, and preparation method. Participants may be asked 

about their supplement intake based on the study setup. 

To assess how many 24-hour food recalls are needed to describe individual nutrient 

intake Ma et al., (Ma et al., 2009) measured energy expenditure of 79 middle-aged women by 

seven 24-hour food recalls over 14 days and compared them with the result reported by doubly 

labeled water method. Findings from this study pointed to the underestimation of energy 

expenditure in the first 24-hour food recall. Average of energy expenditures based on the first 

two 24-hour food recalls was closer to the result of doubly labeled water compared to the result 

of one day 24-hour food recall. The average of first three 24-hour food recalls showed further 

improvement; however, additional calls beyond this did not improve the energy expenditure 

estimation (Ma et al., 2009). Therefore, 3 non-consecutive day food recalls were adapted for this 

study. 

4.3.5 List of Interventions  

 The base intervention consisted of a 10-page handout focusing on basic information such 

as what is considered as a pulse, 5 reasons to love pulses, 5 easy ways to add pulses into 

the diet, how to make pulse puree, four ways to use pulse puree, how to soak pulses, how 

to cook pulses, how to store pulses, how to freeze pulses, and 3 easy pulse recipes 

adapted from Ontario Bean Growers cookbook (Appendix 10). Most of the information in 

the handout were adapted from Pulse Canada and Pulse US (Pulse Canada, n.d; Pulse 

USA, n.d.). All participants received the base intervention. The five additional focused 

interventions each had two levels (received or not), and each was offered as additional 

features of an overall intervention package. 

 The second intervention was cookbooks. Participants in this group received two 

cookbooks from Ontario Bean Growers and Pulse Canada. The cookbooks provided a 

variety of recipes and dishes made with pulses, in addition to providing nutritional value 

and calories for each recipe. 

 The third intervention was $20 incentive cash to be used towards purchasing pulse 

products. Participants were provided with instructions and a comprehensive list of 
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available food items, name of the pulse products, their price, and name and location of 

the food courts on campus. Participants were provided with a comprehensive list of 

grocery stores, locations, and type of pulse products they carried, as well as a list of the 

restaurants with the pulse items in their menu, contact information, and price of the food 

items (Appendix 11). 

 The fourth intervention was a closed Facebook group. Participants were asked to make a 

new Facebook account and for confidentiality reasons they were asked to not include 

their real name or any personal information. Participants were provided with instructions 

and ideas on how to engage actively with the Facebook group (Appendix 12). This group 

was monitored by the primary researcher regularly. To motivate participation, the 

primary researcher posted a new post to the group each day for 21 days. The posts 

included sharing pictures of homemade food items, sharing recipes, sharing information 

on how to include pulses in the diet, sharing posts from well-known chefs about the MD, 

discussions on Canada’s Food Guide recommendations for pulse consumption, 

discussions about their current sources for health information, and poll questions about 

the health effects of pulses. 

 The fifth intervention provided participants with 3 different food samples containing 

pulses. The first three participants were provided with homemade chili, hummus, and 

black bean brownies, cooked from scratch by the undergraduate student research 

assistant, to taste in our research lab. Due to the COVID-19 pandemic, the rest of the 

participants (n=5) received the equivalent store-bought food samples to try at home. 

 The sixth group received a one-time 30-minute diet counselling session over the phone. 

During the session, our study dietitian helped participants to set up a SMART goal to 

include more pulses in their diet. The goal was set based on the participant’s rationale to 

participate in the study, barriers to including pulses in their diet and their confidence to 

achieve their SMART goal. The registered dietitian followed up with participants by 

sending an email each week to discuss their success to achieve their SMART goal. The 

registered dietitian continued to be available to participants during the 3-week study 

period for any subsequent questions. The registered dietitian sent a brief report summary 
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of the topics discussed during the 30-minute phone consultation with each participant as 

well as the number of follow ups with each participant to the primary researcher. 

4.3.6 Pilot Testing as Originally Planned 

To assess the third objective, recruited participants were assigned to 16 experimental 

conditions (2 participants in each group) (Table 3). The original plan was for participants to 

receive their intervention package, hard copies of instructions for each of the interventions, and 

pulse record forms during a face-to-face meeting. The primary researcher was supposed to 

follow-up with them at the end of each week by phone or email (based on participant’s 

preference). Among the different available methods to receive participants’ pulse record forms 

and grocery tape, mailing them to our lab was the most preferred. Then participants and the 

primary researcher were to have a second face-to-face meeting after finishing the 3-week study 

to collect missing data and deliver the incentives to the participants. However, due to the 

COVID-19 pandemic and subsequent closure of the university, the plan was modified to allow 

for adequate social distancing as described in relevant sections.  

4.3.7 Data Collection Process 

The whole study from screening phase to completing the post-test questionnaire was 

conducted in Spring 2020 and lasted for 14 weeks. The pilot study lasted for a period of 6 weeks 

beginning in March and ending in April 2020 (Appendix 13). To collect the baseline nutrition 

data, the 3 non-consecutive day food recalls were collected over 1 week for each participant in 

March 2020. Participants who were late in submitting their food recalls as scheduled were sent 

reminder emails, after which all participants submitted their food recalls.  

Participants’ baseline information such as baseline characteristics, and possible 

moderators and mediators associated with their diet intake was collected using the baseline 

questionnaire during March and April 2020. 

The 3-week intervention phase took place between March to April 2020. The 

participants’ pulse consumption data during the 21-day study were collected using the electronic 

version of the pulse record forms. Participants sent their completed pulse record forms following 
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a reminder email and 5-minute phone conversation with the primary researcher. Those who had 

not sent their pulse record forms as scheduled received reminder emails. 

Outcome data related to intention to buy and intention to consume pulses as well as 

participants’ confidence to cook and taste pulses were collected using a post-test questionnaire. 

4.3.8 Pilot Testing after Adaptation Due to the COVID-19 Pandemic 

 Following the announcement of the University closure starting March 16th due to the 

COVID-19 pandemic, we modified our study plan and replaced all face-to-face 

communications with phone calls and emails. The format of interventions delivery was 

changed from in-person to an online method, and collecting pulse record forms and 

grocery receipts changed from hardcopy to electronic collection. Five of the participants 

had received their interventions before March 13th. Seven participants received their 

interventions on March 13th, the day the university announced their closure. To reduce 

any risk associated with the COVID-19 pandemic, the remaining participants (n=5) were 

provided with store bought pre-prepared alternatives, to reduce any risk of spreading the 

virus. The three store bought food items were chili, hummus, and chickpea brownies. The 

rest of the participants received their interventions electronically by email followed by a 

phone conversation to discuss their assigned interventions and how to record their pulse 

consumption. To allow for adequate interaction between participants and the primary 

researcher, participants received a phone call, unless they preferred email, at the end of 

each 7-day interval over the 21-day intervention phase. During this communication, 

participants were reminded to send their pulse records and grocery receipts and were 

encouraged to ask questions and express concerns. This follow-up call was particularly 

important during the COVID-19 pandemic, as a touchpoint to keep the participants on 

track with the study. Because of the nature of the interventions, it was easy to deliver 

them to participants by email. 

 For the purpose of this pilot study, the original plan was to recruit 32 participants, 2 

participants in each experimental condition. Eighteen participants were recruited by 

March 13th, 2 of them were at the early stage of completing food recalls, 1 was 
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completing the baseline questionnaire, and 15 were in the intervention phase. However, 3 

participants withdrew from the study within one week after the University closure on 

March 16th. To achieve the desired number of participants, we requested an amendment 

to our research proposal and included undergraduate students in the study. After 

receiving acceptance from REB, the second round of online recruitment was completed 

using well-known Guelph Facebook groups such as the “Overheard at Guelph” group, 

and sending out emails with study information to other researchers around campus to 

distribute the information to their contacts. Among the 5 participants who expressed 

interest, 4 were not eligible to participate due to their high pulse consumption in the past 

7 days. Considering the unstable situation during the COVID-19 pandemic and difficulty 

to recruit new participants and to be able to finish this study in a timely manner, the 

research group decided to complete this study with 16 participants, half of the original 

number. 

4.3.9 Dietary Data Collection  

The diet assessment method did not undergo further development for this study as it is 

already a well-established method. Participants used ASA24_Canada_2018 (Automated Self-

Administered 24-Hour Dietary Assessment Tool (Asa24_Canada_2018), 2018), a free web-

based dietary assessment tool to complete 3-non-consecutive day online food recalls over a 

week. The purpose of collecting the food recall was to obtain detailed information about all food, 

drinks, and supplements used by the participants. 

The demonstration website of ASA24 (https://asa24.nci.nih.gov/demo/) and a quick user 

guide (https://epi.grants.cancer.gov/asa24/resources/ASA24-quick-start-guide-24hr-recall-

20170830.pdf) were used to assist participants in completing the food recalls. 

After participants completed the verbal consent, the primary researcher sent an 

electronic copy of the “ASA24-2018 Participant Quick Start Guide for 24-Hour Recall” to 

teach participants how to use and complete the 24-hour food recall. Participants’ diet 

information was collected during 3 non-consecutive days over a period of a week using 24-

hour food recall. Participants were asked detailed information about all food, drinks, and 

supplements used from the previous day, midnight to midnight. The primary researcher 
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provided each participant with a unique username and password with the link to the ASA24 

respondent login. For each of the food day recalls, participants were notified via email in the 

morning of each assigned day. Participants were not provided with an exact schedule of their 

assigned days, to reduce the impact that may have on their eating habits. Participants had until 

11:59 pm to submit their food recalls. By monitoring each participant’s progression in 

completing their food recall through the ASA24 researcher site, the primary researcher could 

identify when participants may require a reminder email, if they had not submitted their food 

recall as scheduled. 

ASA24 calculated total energy intake as well as nutrients intake, and food groups 

intake based on participants’ 24-hour food recalls. The primary researcher used the ASA24 

output to calculate the mean energy intake, nutrients’ intake, and food groups intake for each 

participant based on the 3-day food recalls. Finally, the primary researcher calculated overall 

averages for mean energy intake, nutrients’ intake and food groups intake for all 16 

participants combined. 

4.3.10 Collecting Baseline Data 

After completing the 3-day food recall, participants were asked to complete the 

questionnaire at baseline (Appendix 14) to obtain a socio-demographic overview of participants 

(i.e. household income, education level, age, ethnicity, cooking skills, their knowledge level on 

nutrition, eating habits, smoking habits), and proposed factors associated with intention to buy 

and to cook pulses. 

4.3.11 Collecting Pulse Records and Receipts/Picture of the Pulse Food Item 

The pulse record form was designed to collect general information about pulse-related 

food consumption. Participants were asked to send their pulse intake portion size. To assist 

participants with providing accurate and consistent portion sizes, participants were provided with 

pictures of common pulse dishes to use as a reference, which were adapted from ASA24 

(Automated Self-Administered 24-Hour Dietary Assessment Tool, 2018).  
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Participants emailed us their pulse record forms (Appendix 15) and grocery receipts, or 

pictures of the pulse food items, three times over the course of the 21-day intervention. The 

primary researcher had a weekly conversation with each participant that included a reminder to 

complete their pulse record forms. Those who were late in sending the required documents were 

sent another reminder.  

4.3.12 Post-Test Data Collection 

After the 3-week intervention, post-test information was collected by a post-test online 

questionnaire (Appendix 16). This questionnaire assessed the changes in participants’ confidence 

to cook, and taste pulses, and their intention to buy and intention to cook pulses in the next 14 

days. Since the study was done during the COVID-19 pandemic and this unstable situation had 

an effect on different aspects of participants’ lives including eating patterns and shopping 

patterns, we added 2 more reflective questions about how the new situation had impacted 

participants’ buying and eating of pulse products during the study and how this situation would 

affect their intention to buy and intention to cook pulses in future. 

4.3.13  Sample Size 

As this was a pilot study, no formal sample size calculation was done. It was hoped that 

including 32 participants, two participants in each experimental condition, would provide some 

insight into the feasibility of the study design. However, when the university closure was 

announced nearly 16 participants were recruited. It was decided to decrease the sample size from 

32 to 16 participants, since the pandemic complicated further recruitment, and there were 

concerns that data collected during a pandemic would not be representative of data without a 

global pandemic. 

4.4 Data Analysis 

Data analysis was completed using the Statistical Package for Social Science for 

Windows software (SPSS, version 25.0). Dietary intake data for 24-hour recalls, were collected 

and analyzed using the Automated Self-Administered 24-hour (ASA24) Dietary Assessment 
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Tool, version-2018, developed by the National Cancer Institute, Bethesda, MD (Automated Self-

Administered 24-Hour Dietary Assessment Tool, 2018).   

Descriptive data were presented as frequencies or means, as appropriate. Descriptive 

statistics were used to analyze the participants’ sociodemographic characteristics, diet intake 

data, answers to questionnaires, and records of purchased and eaten pulses. Internal reliability of 

questionnaire items for confidence, intention, eating motivations, and variety seeking tendency 

scales were checked by Cronbach’s alpha. 

The Shapiro-Wilk test was used for testing of normality of items which were outcomes or 

possible moderators, and the results indicated that some dependents variables including intention 

and baseline confidence were not normally distributed. Therefore, the correlations analysis was 

assessed using the Spearman’s rank correlation coefficient. Although some variables were not 

normally distributed based on the “central limit theorem’, which indicates that by increasing the 

sample size the sample means approch a normal distribution, ANOVA was used to examine the 

main effect of each intervention on participant confidence and intention. Partial eta squared, a 

measure of effect size for each main effect, was examined for use in power and sample size 

analyses. Results were significant at the level of 5%. 

Chapter 5: Results 

5.1 Consensus Process  

5.1.1 Possible Important Mediators and Moderators  

All 14 stakeholders who attended the consensus meeting participated actively in two parts 

of the consensus processes, one focused on possible interventions and the second one focused on 

the possible mediators and moderators associated with pulse consumption. The results of the 

consensus process are reported below.  

Among the list of different possible mediators and moderators provided to stakeholders 

(Figure 3), participants voted on the high priority determinants associated with pulse 

consumption (see Table 5). The top-ranked variable was lack of food knowledge and skills, for 

example not knowing what pulses are, not having the skills to prepare them, and not having the 

ability to prepare them will likely impact someone's motivation to purchase and consume pulses. 
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The second important determinant was situational and time constraints, such as time constraints 

in cooking. Usually cooking pulses requires advanced planning such as overnight soaking and 

this does not usually fit into the busy Western lifestyle. Accessibility to pre-prepared foods and 

take-out foods containing pulses could be an important motivator. Age and gender were voted as 

the third most important determinant affecting pulse consumption. The determinant voted as the 

fourth most important determinant one was food habits. Existing food habits can be hard to break 

away from and challenging to adjust, especially to add foods that are not regularly consumed in 

family meals. Family eating habits are also affected by the food habits of the person who is doing 

the grocery shopping and cooking the meal for the whole family. Health cognition was voted as 

the fifth most important determinant in affecting pulse consumption. Increasing individuals’ 

knowledge of diet disease association can play an important role in increasing healthy eating 

intention and motivation. Other determinants are shown in Table 5.  
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Table 5. Possible Mediators and Moderators Associated with Low Pulse Consumption Based 

on Experts’ Agreement During Consensus Meeting 

 

Determinants Definition Number of votes 

Food knowledge, skills, and 

abilities  

Personal resources relevant for diet and 

eating 

13 

Situational and time 

constraints 

Situational occurrences that impose 

constraints on consumption 

13 

Biological demographics Innate demography, age & gender  12 

Food habits Habits and routines around food 

consumption 

12 

Health cognitions Personal ideas and goals concerned with 

being healthy and eating healthily 

11 

Family food culture Food culture existing in the family / 

household 

11 

Intrinsic product attributes Attributes intrinsic to the food product 

itself 

11 

Exposure to food promotion  Presence of food promotion in the 

environment 

11 

Personal socio-economic 

status 

Socio-economic aspects of the individual 10 

Cultural characteristics Culturally-defined demography 9 

Household socio-economic 

status 

Socio-economic aspects of the family / 

household, person's ability to pay  

9 

Social influence and support Diet- and eating-related influences from 

others in the environment. social ties, 

community recommendations 

9 

Extrinsic product attributes  Attributes extrinsic to the food product 

itself 

9 

Environment food 

availability and accessibility 

Availability and accessibility in the 

environment 

7 

Sensory perception Sensory system and sensory perception 6 

Physical health Physical health status 6 

Food beliefs Personal thoughts and beliefs about food 

and eating 

6 

Eating environment  The environment in which food is 

consumed 

6 

Parental resources and risk 

factors  

Parental resources, time, nutrition 

knowledge relevant for diet & eating 

5 

Cultural behaviors Behaviors related to one’s cultural 

background 

5 

Anthropometrics Physical size and shape 4 

Family structure Composition and cohesion of the family / 

household 

4 
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Home food availability and 

accessibility  

Availability and accessibility of food 

within the home 

4 

Situational demographics Situationally defined demography 3 

Parental behaviors Parental food- and eating-related behaviors 3 

Government policies, 

campaigns 

Food and eating initiatives related to pulse 

consumption 

3 

Parental attitudes & beliefs  Parental thoughts and beliefs about food 

and eating 

2 

Cultural cognitions Thoughts and beliefs related to one’s 

cultural background 

2 

Determinants Definition Number of votes 

Portion size Size of a food portion 1 

Eating regulation  Psychological strategies for regulation of 

consumption 

0 

Weight control cognitions 

and behaviors 

Psychological aspects of weight control 0 

5.1.2 Preferred Determinants of Pulse Consumption 

Based on a review by the expert group, questions to address the most important issues 

were selected or adapted. The food skill questions were adapted from “Ontario Consumer food 

panel survey” (Bogdanovich, 2013). Demographic questions as well as questions on health 

cognition came from CCHS with edits as suggested by the Research Ethics Board with the 

University of Guelph Office of Research, (Office of Research_University of Guelph). Twenty-

four questions focusing on eating motivations were adapted from “The Eating Motivation 

Survey”. Each category was scored between 3 to 21 (Renner et al., 2012). Eight questions 

focusing on variety seeking were adapted from “Variety Seeking Scale”  (Van Trijp & 

Steenkamp, 1992) and were used as a single scale with scores ranging from 8 to 40. To measure 

participants’ confidence to cook and to taste pulses, we used 5 questions in the format of 7-point 

Likert scale, from short questionnaires developed to measure the effect of cooking class 

interventions on cooking confidence (Barton et al., 2011). The 5 questions were used as a single 

scale with scores ranging from 5 to 35. Questions used to measure intention to buy and cook 

pulses were adapted from a validated questionnaire used in a marketing study (Yi, 1990). To 

measure intention to buy and cook pulses, three questions measured intention to buy pulses and 

three questions measured intention to cook pulses and they were all combined into 1 scale with 

the score ranging from 6 to 42 (Table 6).  
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Table 6. Summary of the Questions Used in Baseline and Post-Test Questionnaires 

Variable Scoring Cronbach’s 

alpha for scales 

Baseline 

Questionnaire 

Post-test 

Questionnaire 

Moderators/Mediator 

Variables 

Socio-demographic       

Country of birth  List   X   

Ethnicity  9 categories   X  Moderator 

Percentage of 

cooking done at 

home 

5 categories   X   

Food security  2 questions, 4 

categories  

 X  Moderator 

General health  6 categories   X  Moderator 

Health conditions  List  X  Moderator 

Cigarette smoking  4 categories   X  Moderator 

Cannabis smoking 2 categories   X  Moderator 

Medications or 

supplements that 

affect taste  

4 categories   X  Moderator 

The Eating 

Motivation 

24 Q – 7-point Likert  

8 scales_ range 3-21 

points  

 X  Moderator 

Liking 0.80 

Habit 0.91 

Healthy 0.92 

Convenient 0.91 

Pleasure 0.57 
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Variable Scoring Cronbach’s 

alpha for scales 

Baseline 

Questionnaire 

Post-test 

Questionnaire 

Moderators/Mediator 

Variables 

Traditional Eating 0.28 

Weight Control 0.77 

Social Image 0.82 

Variety seeking  8 Q – 5-point Likert  

1 scale – range 8 to 40  

0.85 X  Moderator/Mediator 

Confidence on 

cooking, and tasting 

pulses  

5 Q – 7-point Likert  

1 scale – range 5-35 

Baseline=0.82 

 

Post-test= 0.71 

X X Mediator 

Possibility in 2 

weeks  

2 Q – 7-point Likert    X  

Likelihood in 2 

weeks  

2 Q – 7-point Likert   X  

Probability in 2 

weeks  

2 Q – 7-point Likert 

6 Q combined into 1 

intention scale -range 

6 -42  

0.92  X  

Inconvenience of 

pulses consumption 

1 question – 7-point 

Likert  

  X  

Improved knowledge 

of buying pulses  

1 Q - 4 categories    X  
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5.1.3 Preferred Interventions to Promote Pulse Consumption 

The stakeholders also identified their preferred interventions to improve pulse 

consumption. The interventions focused on a wide variety of ideas, from the individual 

perspective to collaborations between food industry, retailors, and health associations (Figure 6). 

 Some of the suggested interventions were not applicable in this study at the pilot level. 

For the purpose of this pilot study, the 14 suggested ideas needed to be narrowed down to a 

smaller list of the most important and effective interventions. Participants were then asked to 

pick eight of their “best” interventions from the 14 suggested ideas. The highest voted 

interventions were meal / recipe kits, promotional activities, reward programs, and convenience 

packaging & ingredients, each with 8 votes or more (Figure 6). 

Figure 6. Top 14 Potential Strategies to Promote Pulse Consumption Suggested by 14 

Stakeholders During a One-Day Consensus Meeting 

Based on the participants’ votes, 6 categories of ideas were formulated by the moderator 

to cover all the top ranked selected ideas. The 6 categories included marketing & promotions, 

community education, increase access at point of purchase, ease of consumption during 
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preparation, industry innovation, and interventions in institutional eating environments (Figure 

7). 

Figure 7. Six Important Categories in Promoting Pulse Consumption 

 

Stakeholders were asked to assign each of their selected interventions to one of the 6 

categories (Table 7). 

Table 7. Categories of the Fourteen Interventions to Promote Pulse Consumption Suggested by 

Experts During Consensus Meeting 

Strategies to promote pulse 

consumption 

 

Categories Number of votes 

(out of 14) 

Meal / Recipe kits (entire 

meal) 

Ease of consumption during 

preparation  

12 

Promotional Activities Marketing & promotions (social media 

vehicles, status & trendiness, 

influencers, sustainability messages 

etc.), Coupons 

12 

Reward programs  Marketing & promotions 10 

Convenience packaging & 

ingredients  

Industry innovation  8 

Increase the accessibility of 

pulses  

Increase access at point of purchase 7 

Optimize search results in 

social media platforms  

Marketing & promotions  6 

Introduce pulses into current 

diet choices  

Community education  6 

How to videos & one-pager  Community education 5 

Emails or live chats with a RD  Community education  5 

Enhanced communication 

strategy 

Community education  5 

Story telling around pulses Marketing & promotions  5 

Marketing and 
promotions

Community 
education

Increase 
access at point 

of purchase

Ease of 
consumption 

during 
preparation 

Industry 
innovation

Institutional 
eating 

environments
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Strategies to promote pulse 

consumption 

 

Categories Number of votes 

(out of 14) 

Work with community 

education groups  

Increase access at point of purchase 

and Community education  

5 

Provide samples Increase access at point of purchase  4 

Culture development  Community education and Marketing 

and Promotion  

4 

5.2 Selection and Modification of the Interventions in the Pilot Study 

Many of the suggested interventions could not be done as part of a small-scale pilot study 

with individual consumers. Therefore, the research group selected/adapted the most feasible 

interventions from those suggested by stakeholders.  

The meal kit idea would require a contract with a company because meal kits with pulses 

were not readily available locally. Our collaborators decided not to move forward with coupons 

as designing them would also require collaboration with a grocery store and that process was 

deemed too complicated for the pilot study with few participants. A reward program builds brand 

loyalty on an ongoing basis; however, the focus of this intervention was to get people to try 

pulses during a short 3-week period. Alternatively, it was decided to use a substitute intervention 

option of providing enough cash for 2 servings and a list of takeout restaurants that serve foods 

made with pulses to increase accessibility to pulse purchases. Essentially this strategy would 

eliminate the financial risk involved with trying pulses. 

The stakeholders had suggested using email or live chat with a registered dietitian with 

the goal of educating participants. A phone conversation with a registered dietitian, with a 

follow-up email was planned from the outset of study planning as this was a modification from 

in-person counselling but involved classical individual health education and counselling.  

Discussion in a closed Facebook group was selected as a method to enhance peer support 

communication strategies and promotional activities, in line with classical psychological health 

behaviour change models. Participants could interact with each other and share their experience 

with other members. They were also provided with promotional messages and recipes from well-

known chefs on pulses, as well as “how-to” videos.  
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Taste-testing of sample foods is a common promotional activity in grocery stores and was 

mentioned in various discussions, but not rated separately. Taste-testing of 3 samples including 

chili, hummus, and black bean brownies was chosen.  

Providing participants with food samples made with pulses was mentioned separately but 

was not strongly preferred by the stakeholders. Both these ideas would offer participants a 

chance to try a product at no cost and minimal commitment. Both taste-testing and food samples 

might stimulate their variety seeking tendency.  

Providing cookbooks is often used in community education, as well as in marketing and 

promotion. Cookbooks and information booklets can address knowledge gaps among people 

with sufficient cooking and food skills to read recipes. “How-to” videos are a modern version of 

the same strategy. Providing cookbooks did not emerge separately as a strategy with the 

stakeholders. In this study, cookbooks were included as one of the interventions aligned with the 

basic informative handout. 

Some of the suggested top ranked interventions were not a good fit for this pilot study 

such as innovation to make convenience packaging and ingredients, working with community 

education groups, and cultural development. The most feasible approaches fit as marketing and 

promotion or health education approaches. Once the interventions had been chosen, specific 

interventions were developed with the help of an undergraduate research assistant, as described 

in the Pilot Study (section 4.2).  

5.3 Results of Cognitive Interviews 

The cognitive interview was completed by 20 participants (14 female and 6 male). Three 

participants were staff at the University of Guelph, 2 were Guelph community members, 1 was a 

faculty member at the University of Guelph, and the other 14 were students at the University of 

Guelph. Each interview was 30 to 45 minutes long. The results of the 20 cognitive interviews 

indicated that the study questionnaires did not require major changes. Most of the comments 

emphasized minor improvements needed in question wording, especially in the screening and 

baseline questionnaires. The primary changes in the baseline questionnaire were related to the 
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questions about sociodemographic status, ethnic background, household income, education, and 

number of people in a household. The changes are discussed in detail below. 

5.3.1 Changes in the Screening Questionnaire 

The screening questionnaire was used to ensure potential participants were not already 

consuming pulses regularly or had any health condition or intolerance that would create barriers 

to trying new food dishes. Ten participants reviewed the screening questionnaire. In the 

screening questionnaire, the following concerns were raised: 

 The answer options for the question “How often did you eat pulses in the past weeks?” 

were changed from “1) never, 2) less than once a week, 3) once a week, 4) 5-6 times a week, 5) 

once a day, 6) more than once a day” to “1) I did not eat pulses in the past 7 days 2) once in the 

past 7 days, 3) 2 or more times in the past 7 days”. 

Participants suggested including a picture of pulses next to the question asking about 

frequency of eating pulses in the past 7 days. This suggestion was made to provide participants 

more clarification on what pulses looked like. 

The question asking about how disorders affected participants’ sense of taste changed 

from “Do you have any disease which affects your sense of taste” to “Do you have any 

disease/disorder/physical or health condition which affects your sense of taste (e.g. 

xerostomia)?” This change provided more information about the question and included an 

example for more clarification.  

Another helpful change in the questionnaire related to the flow of the questions, based on 

the order in which they were asked. The question about pregnancy was moved to the end of the 

questionnaire to group together the questions related to participants’ health. 

5.3.2 Changes in Baseline Questionnaire 

The same 10 participants who reviewed the screening questionnaire also reviewed the 

baseline questionnaire. The first change pertained to the question asking about participant 

ethnicity. This question had 21 choices for the answer based on answer options in the national 
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CCHS and most of the participants found the list too lengthy. Instead we used a shorter list 

provided by the Research Ethics Boards at the University of Guelph Office of Research 

(Research Ethics Boards with the University of Guelph Office of Research, n.d). The wording of 

the question was changed, as most participants raised this as a concern. As a result, and based on 

the participants’ comments, this question changed from “You may belong to one or more racial 

or cultural groups on the following list” to “Which of the following BEST describes your ethnic 

background? (Please CHECK ALL THAT APPLY).” 

The second proposed change was for the question asking about household income. 

Initially the options for answering ranged from “less than $5000” to “more than $50,000”. The 

feedback from participants was that the lower range was unrealistic, and suggested the options be 

adjusted so that they were more representative of typical incomes. The new range of household 

income was adjusted based on discussions with the research group and participants’ suggestions. 

The range started at “less than $15,000”. We also included the option of “prefer not to answer” 

given the raised concern by participants about the confidentiality nature of this type of question. 

The third proposed change was related to the question asking about participants’ health 

conditions. In the first version of this question we only had a limited number of health conditions 

such as CVD, HTN, DM, high serum cholesterol level, and dietary intolerance. However, 

participants suggested to include more options to cover gastrointestinal disorders such as 

constipation and diverticulosis. 

The fourth change was made to the question focused on participants’ sex. The first 

version of this question had three answer options “1) male, 2) female, 3) other.” However, a 

concern was raised regarding the term “other” as too exclusionary for sex other than male and 

female. The answer options were replaced with “1) male, 2) female, 3) intersex, 4) choose not to 

answer”, which were adapted from the Research Ethics Boards at the University of Guelph 

Office of Research (Research Ethics Boards with the University of Guelph Office of Research, 

n.d).  

The next change focused on the education level question. The wording of this question’s 

answer choices was unclear and did not cover all the possible options. As a result, the answer to 
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the question, “What is the highest level of education you have?”, changed from “Less than high 

school, High school, College or Diploma, technical, skilled trade, undergraduate degree, 

Graduate degree” to “Some high school, Completed high school, Some college/university, 

Apprenticeship training and trades, Completed college/university program, Some graduate 

education, Completed graduate education”, which were adapted from the Research Ethics Boards 

at the University of Guelph Office of Research (Research Ethics Boards with the University of 

Guelph Office of Research, n.d).  

Another minor change was providing text descriptions along with percentage-based 

options. For the question, “In a typical week, approximately how much of the cooking in your 

household do you do?” The answers were initially percentages, so descriptions were included, 

“never 0%, seldom 1-25%, sometimes 26-50%, often 51-75%, almost always 76-100%”. 

Participants suggested this change to make the answer options clearer. 

The next suggested change was the length of the Food Neophobia Scale, which contains 

10 questions in the format of 7-point Likert scales (Pliner & Hobden, 1992). We replaced those 

questions with the Variety Seeking Tendency Scale, which has 8 questions in the format of 5-

point Likert scales (Van Trijp & Steenkamp, 1992). In addition to reducing the total number of 

questions related to food neophobia, this change also addressed the concern raised by 4 

participants that the 5-point Likert scale is easier to select a response from than the 7-point Likert 

scale. 

Some minor changes applied to the questions adapted from “The Eating Motivation 

Survey”. These changes included improving in the questions wording such as changing “I eat 

what I eat out of traditions (e.g. family traditions, special occasions)” to “I eat what I eat 

because of traditions (e.g. family traditions, special occasions).” Also, changing the question “I 

eat what I eat because it belongs to certain situations” to “I eat what I eat because it is part of 

certain social situations and circumstances”. These changes were made to improve the 

readability of the questions. 
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5.3.3 Changes to the Post-Test Questionnaire 

Ten participants reviewed the post-test questionnaire. Three participants suggested the 

post-test questionnaire be shortened. Questions were carefully reviewed to see which could be 

removed or shortened. For those who were assigned to receive diet counselling, questions about 

how often each participant was in contact with the study registered dietitian were removed. 

Instead the registered dietitian reported these details. Questions focused on the frequency of 

eating pulses were removed, as a pulse record data was already being submitted by participants 

over the 3-week study. 

Many questions about intention to buy, and intention to cook pulses were very similar, 

with the only difference being the time period (next 3 days, next 4-7 days, next 8-14 days), and 

so they were reduced to just one question with the time period of the next 14 days. 

Variables in the baseline and follow-up questionnaire are summarized in Table 6. 

5.3.4 Changes Applied to the Pulse Record Form and Instructions 

Pulse records were to be sent in weekly. We included reminder questions in the food 

record asking if grocery receipts were included with the food record. 

Initially we had two options, drop off in our office or mail (campus mail or regular mail) 

them to our address. We included another option to deliver the food record forms and pictures of 

grocery receipt by email. This proved invaluable after the pandemic, because collecting food 

record forms and receipts by email was the safest method of data collection. 

5.4 Feasibility of Conducting Pilot Study 

5.4.1 Process Measures  

Selected aspects of the process of completing the study are reviewed in this section as a 

key objective was to assess feasibility of the study.  

5.4.1.1 Feasibility of Recruitment 

In the first round of recruitment before university closure due to the COVID-19 

pandemic, of 37 emails and phone calls received from February 21, 2020 to March 8, 2020, all 
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37 people received the screening questionnaire link. Among 34 people who completed the 

screening questionnaire, 27 were eligible to participate. Of the 27 people who were eligible, 18 

participants enrolled in the study. Therefore, prior to the pandemic, recruitment yield was 49%.  

The second round of recruitment was conducted following the withdrawal of 3 

participants as a result of the university closure on March 13, 2020 due to the COVID-19 

pandemic. From March 13, 2020 to March 21, 2020, emails were received from 5 potential 

participants. These 5 people were sent the screening questionnaire link. Three completed the 

screening questionnaire, and from those only 1 was eligible to participate and enrolled in the 

study. Among the two that were considered ineligible, one was ineligible due to their pulse 

consumption being higher than one time in the past seven days, and the other one was ineligible 

due to having a family member already participating in the study. Therefore, after the start of the 

pandemic, recruitment yield was 20%.  

In total, 42 emails and phone calls were received from February 21, 2020 to March 21, 

2020 and 42 people were sent the screening questionnaire link. Among 37 people who completed 

the screening questionnaire, 28 were eligible to participate. Nine people did not meet inclusion 

criteria because they either reported pulse consumption more than one time in the past 7 days 

(n=8, 89%) or one because another member of family was participating in the study (n=1, 11%). 

In the end, 19 participants enrolled in the study. The total recruitment yield therefore was 45%.  

5.4.2 Baseline Withdrawal 

In the first week after the university closure on March 16th, 3 participants withdrew from 

the study. The main reasons were not being able to follow the study timeline due to their busy 

schedule since their children were now at home, and not being able to do their grocery shopping 

and buy pulses. The 3 who withdrew from the study did so within the first week of the pandemic 

when most people were struggling with the new situation. Among those who stayed in the study 

after the pandemic began, everyone completed the study so the drop-out rate was zero. 

5.4.3 Changes from in-Person to Online Due to COVID-19 

The pandemic had a negative effect on recruiting participants. The adjustments that were 

made to the different parts of the intervention phase to be in accordance with the new social 
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distancing recommendations were feasible in some cases such as following up with participants 

over phone or email instead of in-person meetings, and delivering some of the experimental 

conditions such as cookbooks, and basic handouts to the participants electronically.  

However, it was not feasible in other aspects of the study data collection process 

including collecting receipts and delivery of the taste-testing intervention. Taste-testing was one 

of the interventions that could not be delivered electronically; however, alternative methods were 

provided instead, such as delivering packaged food items for remote taste-testing. It is important 

to mention that although providing samples to take-home and taste-testing are not exactly the 

same intervention, they are both effective in food marketing. In this study, taste-testing and take-

home samples were merged in the overall analysis. 

Further adjustments were made to collect grocery receipts electronically instead of in 

person or by mail; however, this led to further issues with feasibility. 

5.4.3.1 Feasibility of Data Collection  

Of the 19 participants who started to complete food recalls, only 17 completed the 3-day 

food recalls. Two of the participants who withdrew from the study due to the pandemic were at 

the early stage of completing their 3-day food recalls. Collecting food recalls separately using the 

online ASA24 system, facilitated the process of collecting and analysing the food recalls. Using 

ASA24 helped the primary researcher to monitor the completion of the food recalls and 

intervene, if necessary, by sending a reminder email. 

Of the 17 participants who completed the baseline online questionnaire, one participant 

withdrew from the study due to the COVID-19 pandemic before being assigned to an 

intervention group. Sixteen participants completed the post-test online questionnaires. Both the 

baseline online questionnaire and the post-test online questionnaire were completed within 2 

days after receiving the link to the questionnaires. The average time to complete the screening 

questionnaire was 2 minutes, 13 minutes to complete the baseline questionnaire, and 21 minutes 

for the post-test questionnaire. The time to completion data from one participant’s baseline 

questionnaire was removed due to an inconsistency in the Qualtrics data that resulted in an 

inaccurate time being provided. The time provided exceeded 8 hours, so it was assumed that the 
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participant had left the questionnaire unattended for much of that time, as all other times were 

under 30 minutes. 

 All the participants sent their weekly pulse record forms over the 3-week study without 

any missing data. Participants emailed their pulse record forms after receiving a reminder email 

from the primary researcher.  

Collecting the pulse purchase receipts for each meal was not possible for all the recorded 

pulses consumed. During the 3-week study, 8 participants mentioned they used pulses they 

already had at home before the study started, so they did not have access to the receipts. Out of 

these 8 participants, 2 did not provide any receipts, 3 could only provide one receipt during the 

whole study, 1 provided two receipts, and the final 2 provided four grocery receipts. Three 

participants did not have access to their pulse purchase receipts in week 3, since someone else 

did their grocery shopping, and one participant mentioned that due to risk of COVID-19 

contamination she did not want to keep the receipt. In other cases, when pulses were purchased 

in bulk, it was difficult to connect specific meals to receipts provided earlier in the study.  

In anticipation of the concerns of receipt submission due to COVID-19, participants were 

provided with the added option of submitting a picture of the pulse products they used, instead of 

receipts. By adding this accommodation, it was feasible to collect objective data to confirm 

participants’ pulse consumption. Approximately 60% of pulse entries were provided by grocery 

receipt or picture proof.  

5.5 Baseline Characteristics of Participants  

5.5.1 Socio-Demographic Characteristics 

The 16 participants included in the intervention were between the age of 22 and 57 years 

(34 ± 11.7) with 2 males and 14 females (see Table 8). Fifty percent of the participants were in 

the normal BMI range (18.5-24.9 kg/m2). Sixty-nine percent of the participants were healthy 

without any specific health issue, and 31 % suffered from HBP, hypothyroidism, anemia or food 

allergy. Approximately 60% of participants mentioned that they were doing 76-100% of their 

weekly household cooking, 19% were doing 51-75%, and 12% were doing 26-50%. Eighty-one 

percent of the participants had a post-secondary degree or higher education and approximately 
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44% live alone. Over 60% of the participants identified as being of white/European ethnicity and 

more than 50% of the participants were born in Canada. Fifty percent of the participants had a 

gross annual household income greater than $50,000 (Table 8). 

Table 8. Baseline Characteristics of Participants (n=16) 

Characteristic Number (%) 

Age, y (mean ±SD) 34 ± 12 

Weight, kg (mean ±SD) 68.5 ± 11.1 

Height, cm (mean ±SD) 169 ± 6 

BMI 1, kg/m2 23.9 ± 3.7 

<18.5 2 (12.5) 

18.5-24.9 8 (50) 

25-29.9 5 (31) 

>30 1 (6) 

Research participants  

Graduate student 9 (56) 

Faculty 1 (6) 

Staff 2 (13) 

Community member 3 (19) 

Postdoc 1 (6) 

Sex  

Male 2 (12) 

Female 14 (88) 

Education  

Some college/university 3 (19) 

Completed college/university 2 (12) 

Some graduate education 5 (31) 

Completed graduate education 6 (38) 

Special Diet  

No 13 (81) 

Vegetarian 1 (6) 

Gluten free 1 (6) 

Pescatarian 1 (6) 

Ethnicity  

White/European 11 (69) 

South and East Asian (Chinese, 

Vietnamese) 

2 (12) 

South Asian (East Indian, Sri Lanka) 1 (6) 

West Asian (Iranian, Afghani) 2 (12) 

Country of birth   

Bangladesh 1 (6) 

Belarus 1 (6) 

Canada 9 (56) 
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Characteristic Number (%) 

China 1 (6) 

Croatia 1 (6) 

Iran 2 (12) 

United States of America 1 (6) 

Household members (including 

themselves) 

 

1 7 (44) 

2 2 (12) 

3 3 (19) 

4 3 (19) 

5 and more 1 (6) 

Household income  

Less than $15,000 2 (12) 

$15,000 to $50,000 3 (19) 

More than $50,000 8 (50) 

Prefer not to respond 3 (19) 

Health condition  

No health condition 11 (69) 

High blood pressure 1 (6) 

Anemia 1 (6) 

Hypothyroidism 1 (6) 

Food allergy 2 (12) 

Unable to afford to eat balanced meal  

Yes, Often true 1 (6) 

Yes, Sometimes true 2 (12) 

No, Never true 12 (75) 

Prefer not to answer 1(6) 

Worry food would run out before you had 

money to buy more 

 

Yes, Often true 1(6) 

Yes, Sometimes true 1 (6) 

No, Never true 14 (88) 

Time spent on cooking weekly  

Sometimes 2 (12) 

Often 3 (19) 

Almost always 11 (69) 

Overall health  

Very good 6 (38) 

Good 6 (38) 

Fair 2 (25) 

Smoking cigarette  

Not at all 14(88) 

Yes occasionally 2 (12) 

Smoking Cannabis  
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Characteristic Number (%) 

Not at all 15(94) 

Occasionally 1 (6) 

Supplement/Medications  

No 16 

Yes 0 
1 BMI: body mass index 

5.5.2 Baseline Energy and Nutrient Intake 

Tables 9 and 10 present the participants’ mean nutrient intake at baseline in both females 

(n=14) and males (n=2), respectively. The nutrient intakes of the study sample were compared to 

the corresponding RDA values for the age range of 31 to 57 years old (Government of Canada, 

2010). The mean nutrient intakes in female participants were higher than the Health Canada 

recommendations, except for calcium and potassium. Sodium intake was higher than 

recommended. In the male population, nutrient intakes were higher than the recommendation 

except for iron, magnesium and potassium, which were all lower than recommended. Overall, 

the nutrient intakes of participants were close to RDA recommendation. 

The results of total energy intake and macronutrient intakes from the 3-day food recalls 

were compared with the average intake of the adult Canadian population between the ages of 18 

to 55 years old reported by CCHS 2015 (Tugault-Lafleur & Black, 2019). The total energy 

intake of female participants was higher than the average energy intake in the Canadian 

population; however, in male participants, energy intake was slightly lower than the average 

intake in the Canadian population. Carbohydrate, protein, and fat intakes of all participants were 

in accordance with the CCHS data. 
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Table 9. Comparison of Baseline Mean Nutrient Intake in Female Participants with DRI 

Values  

Macro- and 

Micro-

Nutrients 

 

Mean intake in 

14 Female 

participants 1 

DRI 2 for 

female 

(Government of 

Canada, 2010) 

%mean 

difference 

based on DRI 

for female 4 

CCHS 2015, 

(Tugault-

Lafleur & 

Black, 2019) 

Energy Intake, 

kcal 

2028 ± 417   1630 

Protein, g 80.8 ± 22.3    

Protein, % of 

total energy 

15.9 10-35%  17.1 

Fat. g 82.8 ± 23.1    

Fat, % of total 

energy 

36.8 20-35%  32.9 

Carbohydrate, g 239.8 ± 50.9    

Carbohydrate, % 

of total energy 

47% 45-65%  48 

Sugar, g 92.0 ± 34.9    

Total dietary 

fiber, g 

21.4 ± 4.4    

Calcium, mg 944.4 ± 261.1 1000 -5.6  

Iron, mg 14 ± 3 18 -22.2  

Magnesium, mg 327 ± 48 320 2.2  

Potassium, mg 3011 ± 765 4700 3 -35.9  

Sodium, mg 3624 ± 1743 1500 3 141.6  

Zinc, mg 10 ± 3 8 25  

Thiamin, mg 1.6 ± 0.6 1.1 45.5  

Riboflavin, mg 2.0 ± 0.6 1.1 81.8  

Vitamin B6, mg 1.7 ± 0.5 1.1 54.5  

Folate, mcg 420.8 ± 99.6 400 5.2  

1 Mean ± SD  
2 All the values are RDAs except those determined as AI.  
3 AI, Adequate Intake 
4 Data presented as the percentage of the participants’ reported intake 

levels below or above the recommended intake levels 
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Table 10. Comparison of Baseline Mean Nutrient Intake in Male Participants with DRI Values 

Macro- and Micro-Nutrients 

 

Mean intake in 2 

Male 

participants 1 

DRI 2 for 

male 

%mean 

difference 

based on 

DRI for 

male 4 

CCHS 

2015, 

(Tugault-

Lafleur & 

Black, 

2019) 

Energy Intake, kcal 2678± 369   2236 

Protein, g 91.6 ± 4.4     

Protein, % of total energy  13.7 10-35%  17.2 

Fat, g 113.0 ± 21.2    

Fat, % of total energy 38.0 20-35%  32.4 

Carbohydrate, g 268.7 ± 120.3    

Carbohydrate, % of total 

energy 

40.1 45-65%  46 

Sugar, g 70.1 ± 52.9    

Total dietary fiber, g 16.8 ± 0.6    

Calcium, mg 972.4 ± 373.8 1000 -2.8  

Iron, mg 14 ± 2.4 8 +75  

Magnesium, mg 347 ± 31.6 420 -17.3  

Potassium, mg 2461 ± 146.3 4700 3 -47.6  

Sodium, mg 3224 ± 356.7 1500 3 +115  

Zinc, mg 13 ± 1.3 11 +18.2  

Thiamin, mg 2 ± 1.1 1.2 +66.7  

Riboflavin, mg 2.1 ± 0.3 1.3 +61.5  

Vitamin B6, mg 1.6 ± 0.1 1.3 +23.1  

Folate, mcg 436 ± 10.4 400 +9  

1 Mean ± SD  
2 All the values except for sodium and potassium is RDA 
3 AI, Adequate Intake 
4 Data presented as the percentage of the participants’ reported intake 

levels below or above the recommended intake levels 



 

83 

5.5.3 Baseline Food Groups Intake Based on the 3 Non-Consecutive Food Recalls 

Comparing the nutrient data with the age-matched results of CCHS 2015 for the age 

range of 18-54 years of old (Tugault-Lafleur & Black, 2019) in four core food groups based on 

the Canada’s Food Guide (Health Canada, 2007), revealed a higher fruit and vegetable intake 

compared to the average intake in the Canadian population (Mean= 7.2 serving/day) (Table 11). 

On the other hand, grain intake was roughly at the same level as the average intake in Canadians. 

The milk and alternatives intake was far higher than the average intake in Canadians. The results 

showed that a high intake of cheese was the reason for this difference. Average intake of 

legumes, seeds and nuts at 1.2 servings/day was higher than the average intake in Canadians with 

0.5 servings/day. The data for beans and peas intake separately indicated a mean intake of 0.4 

servings/day in this group however, no comparable data for legumes consumption alone was 

available (Table 11).  

Overall, consumption of these food groups was in accordance with the average Canadian 

intake or in some cases such as fruits and vegetables and milk and alternatives were much higher 

than the average Canadian intake. The serving size intake for legumes, nuts, and seeds was 

higher than the Canadian average intake mainly due to a higher intake of nuts and seeds. The 

average daily beans and peas intake was 0.4 serving. 
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1 1 serving fruits= ½ cups fresh, frozen or canned fruits; or ¼  cup dried fruit; or 1 cup fresh fruit juice 

2 1 serving vegetables= ½ cups fresh, frozen or canned vegetables; or 1 cup leafy vegetables 

3 1 serving grains= ½ cups rice or pasta; or 30 g cold cereal; or 1 slice bread; or ½ small bagel 

4 1 serving milk and alternatives= 1 cup milk; or ¾ cup yogurt; or 1 ½ oz cheese 

5 1 serving meat and alternatives= 2 ½ oz meat, poultry, and fish; or ¾ cup legumes; or ¼ cup nuts and 

seeds; or 2 tbsp peanut butter; or 1 small egg ~ 50 g 

 

Table 11. Comparison of the Mean Food Groups Intake Over the 3-Day Food Recall at the 

Baseline with the CCHS Data 

 

4 Different food groups Mean daily intake in 3 days, 

servings 

CCHS 2015 , servings 

(Tugault-Lafleur & 

Black, 2019) 

Fruits and vegetables  7.2 4.6 

Total fruit 1 3  

Whole fruit  2.6  1.2 

Fruit juice  0.4 0.6 

Total vegetables 2 4.2  

Green and red 

vegetables 

1.6  0.8 

Starchy vegetables 1  

Other vegetable 1.6  

Total grains (whole and 

refine) 3 

5.4  5.9 

Whole grain  0.8  1 

Refined Grain 4.6  6 

Milk and Alternatives 4 3.6 1.6 

Fluid Milk  0.6  0.7 

Yogurt and  

Cheese 

3.3 0.9 

Meat and Alternatives 5 2.6 2.7 

Fish and shellfish  0.3  0.2 

Meat and poultry 0.8 1.4 

Poultry 0.4   

Red Meat 0.4   

Egg 0.4  0.2 

Nuts and seeds 0.8  

Legumes (Beans and 

Peas)  

0.4  

Legumes, nuts and 

seeds  

1.2 0.5 

Processed meat 0.2 0.3 
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5.5.4 Eating Motivation Scores  

 According to other studies, the acceptable value of Cronbach’s alpha ranges between 

0.70 to 0.95 (Bland & Altman, 1997; Devellis, 2016). Checking the internal reliability of 8 

different eating motivation scales pointed to high Cronbach’s alpha for Liking, Habit, Healthy, 

Convenient, Weight control, and Social image motives. However, the Coefficient alpha for 

Pleasure (α = 0.57), and Traditional Eating (α = 0.28) were lower than acceptable values (Table 

12).  

 

Questions measuring Pleasure were similar to the original questions used by Renner et al. 

(Renner et al., 2012). Two of the questions measuring Traditional Eating motive were modified 

during the cognitive interview to make them more clear and understandable; however, none of 

these changes were substantially enough to change the question’s meaning or to impact the value 

of the internal consistency for Traditional Eating motive, which was considered to be low. The 

number of questions for each scale were exactly the same as the original questions in the brief 

version of “The Eating Motivation Survey” (Renner et al., 2012). Looking further at the 

questions focusing on Pleasure, participants responded with higher scores to the question “I eat 

what I eat because I enjoy it” compared to the other questions in the Pleasure scale, “I eat what I 

eat in order to reward myself” and “I eat what I eat in order to indulge myself”. 

Answers to the questions measuring the Traditional Eating motive, indicated that the 

question “I eat what I eat because I grew up with it” had the highest score compared to the two 

other questions “I eat what I eat because it is part of the certain social situations and 

Table 12. Internal Consistency Among 8 Scales Measuring Eating Motivation 

Eating Motivation Scales Cronbach’s alpha 

Liking 0.80 

Habit 0.91 

Healthy 0.92 

Convenient 0.91 

Pleasure 0.57 

Traditional Eating 0.28 

Weight Control 0.77 

Social Image 0.82 
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circumstances” and “I eat what I eat because of tradition (e.g. family traditions, special 

occasions)”. 

Figure 8 provides more descriptive information about each of the eating motivation 

topics. The minimum score for each of these topics for each of the three inter-reliable questions 

was 3 and the maximum was 21, based on the 7-point Likert scale.  
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Figure 8. Frequency of Eating Motivation Based on Different Topics. A) Liking, B) Habit, C) 

Healthy, D) Convenient, E) Pleasure, F) Traditional Eating, G) Weight Control, H) Social Image 

5.5.4.1 Correlation Between Eating Motivation and Sociodemographic Characteristics  

The results of the Spearman’s rank correlation showed a significant inverse correlation 

between age and the Convenience aspect of eating motivation (r=-0.68, P<0.01), and between 

age and the Pleasure aspect of eating motivation (r=-0.62, P <0.05). The result also found a 

significant positive correlation between household income and the Healthy aspect of eating 

motivation (r= 0.62, P < 0.05) and a significant inverse correlation between household income 

and the Social aspect of eating motivation (r= -0.67, P<0.01) (Table 13). 

Table 13. Correlation Between Sociodemographic Characteristics and Eating Motivation 

 

Correlation Coefficient 

Eating Motivation 

Scales 

Age Education Number of 

Household 

Members 

Household 

Income 

Liking -0.37 0.11 -0.39 -0.04 

Habit -0.18 -0.28 -0.06 0.46 

Healthy -0.15 -0.20 0.21 0.62 1 

Convenient -0.68** -0.44 -0.13 -0.18 

Pleasure -0.62* 0.08 -0.27 -0.39 

Traditional Eating -0.30 -0.09 -0.05 -0.14 

Weight Control -0.22 -0.26 0.48 0.47 

Social Image -0.45 -0.03 -0.29 -0.67 2 
1 P < 0.05 
2 P < 0.01 
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5.5.4.2 Correlation Between Eating Motivation and Intake of Food Groups 

The results indicated a significant positive correlation between meat and alternatives 

consumption and the Traditional Eating aspect of eating motivation (r= 0.62, P< 0.01) and the 

Pleasure aspect of eating motivation (r= 0.51, P< 0.05) (Table 14). 

Table 14. Correlation Between Eating Motivation and Intake of Food Groups 

 

 Food groups  

Eating Motivation 

Scales 

Fruits and 

Vegetables 

Grains Meat and 

Alternatives 

Beans and 

Pease 

(Legumes) 

Milk and 

Alternatives 

Liking -0.002 -0.04 0.11 0.36 0.20 

Habit -0.11 -0.10 0.36 0.16 -0.04 

Healthy 0.21 -0.35 0.16 -0.41 -0.03 

Convenient -0.13 0.17 0.28 -0.45 -0.03 

Pleasure 0.26 0.03 0.51 1 0.09 0.00 

Traditional 

Eating 

-0.27 0.20 0.62 2 0.18 -0.07 

Weight Control 0.33 -0.27 0.48 -0.20 -0.16 

Social Image -0.10 0.13 0.38 0.06 0.04 
1 P <0.05 
2 P<0.01 

5.5.5 Variety Seeking Tendency  

Of the 16 participants, one did not provide a reply to one of the questions measuring food 

variety seeking, therefore, the result of variety seeking was calculated based on the replies from 

15 participants. Due to high level of internal consistency reliability between 8 different questions 

focusing on measuring variety seeking (Cronbach's Alpha= 0.85), the total score for each 

participant was calculated based on their scores for each of the 8 questions. The minimum score 

for each of these questions was 1 and the maximum was 5, based on the 5-point Likert scale. 
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More information about frequency of the “Variety Seeking Scale” described in Figure 9. 

Figure 9. Frequency of Variety Seeking Scale in 15 Participants 

5.5.5.1 Correlation between Variety Seeking and Sociodemographic Characteristics 

Assessing the correlation between variety seeking tendency and participants’ 

sociodemographic characteristics using a Spearman’s rank correlation did not reveal any 

significant correlations (Table 15). 

Table 15. Correlation Between Sociodemographic Characteristics at the Baseline and Variety 

Seeking Tendency 

 Correlation Coefficient 

 Age Education Number of 

Household 

members 

Household 

Income 

Variety Seeking 0.45 -0.04 0.01 0.09 

 

5.5.5.2 Variety Seeking and Food Groups Intake 

The results of a Spearman’s rank test did not find any significant correlations between 

food groups and Variety Seeking (Table 16) 
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Table 16. Correlation Between Food Groups and Variety Seeking 

 

 

 Food groups  

 Fruits and 

Vegetables 

Grains Meat and 

alternatives 

Beans and 

Peas 

(Legumes) 

Milk and 

alternatives 

Variety Seeking  -0.11 0.01 -0.27 -0.34 -0.25 
 

5.5.5.3 Correlation Between Variety Seeking and Eating Motivations 

Assessing the correlation between variety seeking and different aspects of eating 

motivation pointed to the significant inverse correlation between variety seeking tendency and 

the Liking aspect of eating motivation (r= -0.57, P=0.03) (Table 17). 

Table 17. Correlation Between Eating Motivation and Variety Seeking 

 

Eating Motivation Scales Correlation Coefficient 

Liking -0.57 1 

Habit -0.22 

Healthy 0.04 

Convenient 0.06 

Pleasure -0.34 

Traditional Eating -0.20 

Weight Control 0.12 

Social Image -0.17 
1 P<0.05 

5.5.6 Confidence to Cook and Taste Pulses at the Baseline 

Due to the high level of internal reliability between the 5 different questions focused on 

measuring confidence to cook and taste pulses (Cronbach's Alpha= 0.82), the total score for each 

participant was calculated based on their scores for each of the questions and was considered as 

the confidence score for each participant. The minimum score for each of these 5 questions was 

1 and the maximum was 7, based on the 7-point Likert scale (Figure 10). 
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Figure 10. Frequency of Confidence at the Baseline in 16 Participants 

5.5.6.1 Confidence at Baseline and Sociodemographic Characteristics  

Assessing the correlation between confidence to cook and taste pulses at baseline and 

participants’ sociodemographic characteristics using a Spearman’s rank test did not reveal any 

significant correlations (Table 18). 

Table 18. Correlation Between Sociodemographic Characteristics at Baseline and Confidence 

to Cook and Taste Pulses 

 

 Correlation Coefficient 

 Age Education Number of 

Household 

members 

Household 

Income 

Confidence to Cook 

and Taste at Baseline 

0.17 -0.11 0.42 0.41 

 

5.5.6.2 Confidence to Cook and Taste at Baseline and Food Groups Intake 

The result of a Spearman’s rank correlation did not reveal any significant correlations 

between food group intake and confidence to cook and taste pulses (Table 19). 
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Table 19. Correlation Between Food Groups and Confidence to Cook and Taste Pulses at 

Baseline 

 

 Food groups  

 Fruits and 

Vegetables 

Grains Meat and 

alternatives 

Beans and 

Peas 

(Legumes) 

Milk and 

alternatives 

Confidence to 

Cook and Taste at 

Baseline  

-0.09 -0.20 -0.01 -0.16 -0.06 

 

5.5.6.3 Correlation Between Eating Motivations and Confidence to Cook and Taste Pulses 

Assessing the correlation between confidence and different aspects of eating motivation 

revealed a significant positive correlation between confidence to cook and taste pulses and the 

Healthy aspect of eating motivation (r= 0.61, P=0.01) and the Weight Control aspect of eating 

motivation (r= 0.61, P=0.01). The analysis also revealed a significant inverse correlation 

between confidence to cook and taste pulses and the Social Image aspect of eating motivation (r= 

-0.57, P=0.02) (Table 20). 

Table 20. Correlation Between Eating Motivation and Confidence to Cook and Taste Pulses 

  

Eating Motivation Scales Correlation Coefficient 

Liking -0.24 

Habit 0.05 

Healthy 0.61 1 

Convenient -0.08 

Pleasure -0.48 

Traditional Eating -0.20 

Weight Control 0.61 1 

Social Image -0.57 1 
1 P<0.05 

5.5.6.4 Variety Seeking and Confidence at Baseline 

The result of a Spearman’s rank correlation did not reveal any statistically significant 

correlation between variety seeking and confidence to cook and taste pulses at baseline (r=0.44, 

P=0.10). 
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5.5.7 Pulse Consumption Over 3-Week Study 

5.5.7.1 Average Pulse Consumption Over the Study Period 

The serving size of all pulse entries reported by participants over 21 days were calculated 

by the primary researcher. The reported portion size was based on the cooked pulses, and all 

entries were converted to cups. According to the Canada’s food guide, ¾ cup cooked legumes is 

considered as one serving of meat and alternatives (Health Canada, 2007), therefore, the cup 

serving sizes were divided by 0.75 to reach the total serving size of pulses’. If the primary 

researcher was not sure the reported portion size is based on the cooked or raw pulses and 

whether it is the portion size of the whole food item or just pulses the primary researcher reached 

out to the participants for more clarification. The mean pulse intake was 0.4 ± 0.2 serving/day 

during the 21 days of intervention, with a minimum of 0.1 serving/day and a maximum of 0.7 

serving/day (Figure 11). 

Figure 11. Frequency of Pulse Consumption Over 21 days  

The most common pulse types used by participants were chickpeas, lentils, red kidney 

beans, split peas, navy beans, and white kidney beans. Among food items, hummus, salad, 

brownies, soup, chocolate chip cookies, mix of pulses with rice/pasta, meat, vegetables, black 

bean dip, chili, smoothies, and stew were consumed more frequently than other reported food 

items (Figure 11). Nine participants (56%) ate hummus at least one time during the study. The 

result was same for adding pulses to salad. Eight participants (50%) ate Chili at least one time 

during the 3-week study. Six participants (38%) ate brownies at least one time during the 21-day 

study. Seven participants (44%) ate pulses in their soup at least once over the 21-day study, and 

5 (31%) participants reported adding pulses mixed with vegetables, pasta or rice at least one time 
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during 3-week study (Figure 12). Although the frequency of consumption of bean dips, and 

chocolate chip cookies was high, only 2 participants reported them in their pulse records. This 

result was same for smoothie and stew (Figure 12). 

Findings indicated that participants are more interested in adding pulses to the recipes 

that they are already familiar with such as hummus, salad, chili, and soup. Interestingly, 

participants with international background followed recipes from their own countries to include 

pulses in their diet.  
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Figure 12. Total Servings of Pulse Food Items Consumed by Participants Over a 3-Week Study 

5.5.7.2 Pulse Products Purchased Over a 3-Week Study 

Analysing pulse receipts as well as pictures of pulse product purchased, indicated that 

participants purchased both raw pulse ingredients and prepared food items containing pulses. 

There was a wide variety of prepared food items, so few commonalities were found among 
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participants. However, in regard to raw ingredients, 14 participants reported bean purchases, 11 

reported lentil purchases, and 9 reported chickpea purchases. (Figure 13). There is a possibility 

that the number of purchases for these raw ingredients was higher due to the effect of the 

COVID-19 pandemic. These items are easier to store and use with less frequent grocery 

shopping. 

 

Figure 13. Total Pulse Food Items Purchased by Participants Over a 3-Week Study 

5.6 Changes in Confidence to Cook and Taste Pulses  

The results of the Wilcoxon Signed Rank Test indicated that 4 participants had lower 

post-test confidence compared to their confidence at baseline, 10 had an improvement in their 

confidence after a 3-week intervention, and 2 had no change in their confidence. The result 

indicated that the mean confidence at baseline (29.81 ± 4.25) did improve after the 3-week 
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intervention period with a mean post-test confidence at 31.25 ± 2.72. However, results did not 

meet the criterion for statistical significance (P=0.07) with a moderate effect size (r= -0.3). 

Therefore, the mean confidence after the 3-week study was 0.3 standard deviation higher than 

the mean confidence at baseline.  

The Spearman’s rank correlation was computed to assess the relation between confidence 

at baseline and post-test confidence. The results indicated that there was a statistically significant 

correlation between confidence at baseline and post-test confidence (r=0.58, P=0.02). 

This could be explained by the participants’ high confidence to cook and taste pulses at 

baseline (Figure 14). The Median score was 31 both at baseline and after the 3-week study and 

the maximum confidence score was 35 both at baseline and after the 3-week study. 

 

 

Figure 14. Confidence Levels to Cook and Taste Pulses in 16 Different Experimental Conditions 

Both at A) Baseline and B) After a 3-Week Intervention 

 

5.6.1 Main Effect of Each Intervention on Confidence to Cook and Taste Pulses  

The post-test confidence of participants ranged from 27 to 35 (mean = 31.25, SD = 2.72). 

Post-test confidence was normally distributed, with skewness of 0.18 (SE = 0.56) and kurtosis of 

-1.15 (SE =1.09). Univariate ANOVA analysis examining the main effect of five different 

interventions on confidence to cook and taste pulses after the 3-week intervention did not find 

any significant effects for the Facebook group (F (1,9) = 0.89, P=0.37), receiving cookbooks (F 

(1,9) = 10.58, P=0.24), receiving cash towards buying pulse products (F (1,9) = 0.85, P=0.38), 

taste- testing (F (1,9) = 0.02, P=0.90), or receiving dietitian counselling (F (1,9) = 0.0, P=0.99).  
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While none of the interventions showed a significant effect on post-test confidence to 

cook and taste pulses, baseline level of confidence to cook and taste pulses was significantly 

associated with the post-test level of confidence (F (1,9) = 5.22, P= 0.05). The result indicated 

that the confidence level at baseline had the most important role in confidence level after 3-week 

study, more than any of the other interventions (Table 20). The analysis indicated that 37% of the 

variance in confidence to cook and taste pulses was explained by confidence to cook and taste at 

baseline (Table 21). 

1 P value is significant at the 0.05 level 

5.7 Measuring Intention to Buy and Cook Pulses 

The Cronbach’s alpha was high for three questions that measured intention to buy pulses 

(α = 0.96) and for three questions that measured intention to cook pulses (α = 0.94). Due to the 

high level of internal consistency among sets of 2 questions on 7-point scales measuring 

intention to buy and intention to cook pulses (Cronbach's Alpha= 0.92), the total score for each 

participant was calculated based on their scores for each of the 6 questions. The possible range of 

scores was 6 to 42. The median score for intention was 41, with the minimum score of 21 and 

maximum score of 42 (Figure 15). 

Table 21. Effect Size and Significance of One-Way ANOVA Results for Effects of Five 

Different Interventions and Baseline Confidence on Post Test Confidence 

 

Interventions F value Partial Eta Squared P value 

Facebook Group 0.89 0.09 0.37 

Counselling with Registered Dietitian 0.00 0.00 0.99 

Cookbooks 1.57 0.15 0.24 

$20 Cash 0.85 0.09 0.38 

Taste-Testing 0.02 0.002 0.90 

Baseline Confidence 5.22 0.37 0.05 1 
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Figure 15. Comparing Participants’ Intention to Buy and to Cook Pulses Within the Next 2 

Weeks in 16 Different Experiment Conditions 

5.7.1 Main Effect of Each Intervention on Intention to Buy and Cook Pulses 

The intention to buy and cook pulses ranged from 21 to 42 (M = 41, SD = 5.97). 

Intention was non-normally distributed, with skewness of -1.95 (SE = 0.56) and kurtosis of 3.75 

(SE =1.09). 25% of the participants had intention scores lower than 35.75, and 50% had intention 

scores higher than 41. Even though the results indicated that the intention distribution was 

skewed in this pilot study, the central limit theorem applies to the sample. This indicates that 

mean samples are normally distributed with a variance adjusted for the sample size.  This 

allowed us to use the parametric tests such as ANOVA as more convenient and powerful tests 

than non-parametric ones. Univariate ANOVA analysis was used to find the main effect of each 

intervention on intention to buy and intention to cook pulses within the next 14 days. It was 

concluded that there was no significant difference in intention to buy and cook due to 

participating in the Facebook group (F (1,10) = 0.82, P=0.39), or receiving cookbooks (F (1,10) 

= 0.56, P=0.47), receiving cash towards buying pulse products (F (1,10) = 0.35, P=0.57), taste-

testing (F (1,10) = 1.12, P=0.31), receiving dietitian counselling (F (1,10) = 0.35, P=0.57) (Table 

22). 

Since none of the interventions had a significant main effect on intention score, further 

assessment of the 2-way interaction effects was not tested. 
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Table 22. Effect Size and Significance of One-Way ANOVA Results for Effects of Five 

Different Interventions on Intention to Buy and Cook Pulses 

 

Interventions F Value Partial Eta Squared P value 

Facebook Group 0.82 0.07 0.39 

Counselling with Registered 

Dietitian 

0.35 0.03 0.57 

Cookbooks 0.56 0.05 0.47 

$20 Cash 0.35 0.03 0.57 

Taste-Testing 1.12 0.10 0.31 

5.7.2 Possible Associations of Eating Motivation and Intention to Buy and Cook Pulses 

Results of the Spearman’s rank correlation found a positive significant correlation 

between healthy eating motivation and intention to buy and cook pulses. The analysis also 

pointed to the significant inverse correlation between social image aspect of eating motivation 

and intention to buy and cook pulses (Table 23). 

Table 23. Correlation Between 8 Healthy Eating Motives and Intention to Buy and Cook Pulses 

 

Eating Motivation Aspects Correlation Coefficient P value 

Liking 0.14 0.60 

Habit 0.30 0.26 

Healthy 0.56* 0.02 

Convenient  0.01 0.96 

Pleasure -0.17 0.52 

Tradition -0.14 0.61 

Weight Control 0.28 0.30 

Social Image -0.66** 0.005 

*Correlation is significant at the 0.05 level (2-tailed) 

** Correlation is significant at the 0.01 level (2-tailed) 

5.7.3 Association of Variety Seeking and Intention to Buy and Cook Pulses 

The result of the Spearman’s rank test did not find any significant correlation between 

variety seeking tendency and intention to buy and cook pulses (r=0.29, P=0.29). 
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5.7.4 Correlation of Baseline Sociodemographic Characteristics and Intention to Buy and 

Cook Pulses 

The result of the Spearman’s rank correlation was not significant for correlation between 

age, education level, household income, participant’s health situation, and time spent cooking 

with intention to buy and cook pulses (Table 24). 

Table 24. Correlation Between Sociodemographic Characteristics and Intention to Buy and 

Cook Pulses 

 

Sociodemographic Factors Correlation P value 

Age 0.17 0.54 

Education Level -0.15 0.59 

Household Income 0.47 0.07 

Participants Health Situation -0.13 0.63 

Time spent cooking 0.27 0.31 
 

5.8 Main Effect of Each Intervention on Pulse Consumption 

 

Univariate ANOVA analysis was used to find the main effect of each intervention on 

daily average pulse consumption during the 3-week study, as servings. It was concluded that 

there was no significant difference in pulse consumption by participating in the Facebook group 

(F (1,10) = 0.59, P=0.46), receiving cookbooks (F (1,10) = 0.59, P=0.46), receiving cash 

incentives towards buying pulse products (F (1,10) = 0.07, P=0.80), taste-testing (F (1,10) = 

2.37, P=0.15), and receiving dietitian counselling (F (1,10) = 0.00, P=1.00) (Table 25). Since 

none of the interventions had a significant main effect on intention score, further assessment of 

the 2-way interaction effects was not tested.  

Table 25. Effect Size and Significance of One-Way ANOVA Results for Effects of Five 

Different Interventions on Average Daily Pulse Consumption Over 3-Week Study 

 

Interventions F Value Partial Eta Squared P value 

Facebook Group 0.59 0.06 0.46 

Counselling with 

Registered Dietitian 

0.00 0.00 1.00 

Cookbooks 0.59 0.06 0.46 

$20 Cash 0.07 0.01 0.80 

Taste testing 2.37 0.19 0.15 
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5.8.1 Possible Associations of Eating Motivation and Pulse Consumption Over 3-Week 

Study 

Results of the Spearman’s rank correlation test did not find a significant correlation 

between healthy eating motives and pulse consumption over the 3-week study. (Table 26) 

 Table 26. Correlation Between 8 Different Healthy Eating Motives and Pulse Consumption 

Over a 3-Week Study 

 

Eating Motivation Aspects Correlation Coefficient P value 

Liking -0.20 0.46 

Habit 0.13 0.63 

Healthy 0.30 0.26 

Convenient  0.09 0.75 

Pleasure -0.11 0.68 

Tradition 0.19 0.47 

Weight Control 0.37 0.16 

Social Image 0.01 0.97 

5.8.2 Association of Variety Seeking and Pulse Consumption Over the 3-Week Study 

The result of the Spearman’s rank correlation test did not find any significant correlation 

between variety seeking tendency and pulse consumption (r=0.29, P=0.29). 

5.8.3 Association of Baseline Factors and Pulse Consumption Over the 3-Week Study 

The result of Spearman’s rank correlation did not find any significant correlation between 

age, education level, income level, participant’s health situation, and time spent cooking with 

pulse consumption over the 3-week study (Table 27). 

Table 27. Correlation Between Baseline Sociodemographic Characteristics and Pulse 

Consumption Over a 3-week Study 

 

Sociodemographic Factors Correlation P value 

Age 0.17 0.53 

Education Level -0.47 0.07 

Household Income 0.11 0.69 

Participants Health situation 0.37 0.16 

Time spent cooking 0.33 0.21 
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5.9 Effect of Study on Participants’ Knowledge to Buy Pulse Products  

Twenty-five percent of the participants indicated that the study substantially improved 

their knowledge to buy pulse products. Sixty-two percent indicated a moderate improvement in 

their pulse purchase knowledge after the 3-week intervention. Thirty percent found the study was 

effective to “improve their pulse purchasing knowledge a bit”.  

5.10 Effect of Study on Participants Feeling about Consuming Pulses  

Half of the participants strongly disagreed that pulse consumption was inconvenient. 

Thirty-eight percent answered that they disagreed and 12% more or less disagreed.  

5.11 Perception of Effect of Pandemic  

5.11.1 Purchase and Cook Pulses During 3-Week Study 

Ten participants (63%) agreed that the pandemic had a negative effect on their pulse 

consumption, 3 participants (19%) expressed that the pandemic had both a positive and negative 

effects on their pulse consumption, 2 participants (13%) mentioned that the pandemic had only a 

positive effect on their pulse consumption, and 1 participant said that the pandemic had no effect 

on their pulse consumption. 

Some of the negative effects on pulse consumption included low availability of pulse 

products, less frequent grocery shopping and not eating out at restaurants. Seven participants 

(44%) indicated that they were buying groceries less frequently, 5 participants (31%) mentioned 

a lower availability of pulse products in grocery stores, and 3 participants (19%) said they were 

not going to restaurants or getting takeout. As a result of the low availability of pulse products in 

stores and less frequent grocery shopping, 4 participants (25%) mentioned that they could not try 

new pulse recipes. 

 One participant mentioned that their pulse consumption was lower due to the pandemic. 

They indicated that due to the stress of running out of food items at home and not being able to 

go grocery shopping that they preferred to consume less pulses and save the canned beans for 

future consumption. 
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On the other hand, some participants expressed some positive effects of the pandemic on 

their pulse consumption. 3 participants (19%) indicated that having more time at home due to the 

pandemic provided them more opportunities to cook with pulses. One participant said that due to 

their concern of gaining weight from inactivity, they wanted to eat more pulses as part of a 

healthy diet. 

Although 7 participants mentioned less frequent trips to the grocery stores, 5 participants 

(31%) mentioned using pulses from their existing supplies at home. This gives an idea that these 

participants might have already been using pulses frequently before the study.  

5.11.2 Effect of the COVID-19 Pandemic on Intention to Buy and Cook Pulse Products 

Five (31%) of the participants believed the pandemic had a negative effect on their 

intention to buy since they were not going to the grocery store as much as before and because of 

less availability of pulses in the stores, especially canned beans. Five (31%) of the participants 

believed the pandemic had a positive effect on their intention to try pulses because they now care 

more about their health. Since pulses are a healthy food option and as nutritious as meat products 

but with a higher shelf life, they wanted to continue to consume pulses. They also mentioned that 

less availability of takeout foods led them to cook healthy food with pulses at home. 

Six (37%) participants mentioned the pandemic did not have an effect on their intention 

since they already had a lot of dried and canned beans at home and they were able to use them 

without going to the grocery store. Because they had a large supply at home, they were not 

concerned about the lack of availability at the stores. 

5.12 Feedback from Participants  

Thirty-seven percent of the participants mentioned there was nothing with the study that 

they did not like. Four participants, half of the participants who were assigned to the Facebook 

discussion, mentioned that checking the Facebook group daily was not easy because they do not 

use Facebook regularly. They also commented that there was not enough discussion in the 

Facebook group. The other 4 participants in the Facebook group discussion, found that the 

Facebook group was one of their favorite interventions as they received many interesting articles 
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about pulses, many recipes shared with other members, and received positive comments on their 

posts.  

Participants were provided with 48 posts including recipes, how to soak and cook pulses, 

questions on what the barriers participants experienced in regards to pulse consumption are, as 

well as informative posts about the health effects of pulses on the human body. Based on 

Facebook’s “seen by” notifications, the posts sent to the Facebook group were typically seen by 

5 participants.  

Among the 8 participants who were assigned to the Facebook group, only 3 of them 

actively engaged in the group interactions. Participants made 27 posts in total, 22 posts included 

the picture of food items participants made, some including the recipes. One post was about an 

available cooking class, four posts shared pictures of the pulse products participants bought from 

grocery stores, and one post discussed managing stress eating using pulse products. 

Two participants indicated that the cookbook was not helpful for them. Interestingly, one 

commented that they were interested to try more recipes. However, the interventions they 

received included the cookbooks and cash towards pulse purchases, yet their food records 

showed that they primarily ate hummus. Perhaps the provided recipes were considered 

inconvenient or unappealing by the participants. Another participant mentioned that the 

cookbook recipes needed so many extra ingredients beyond pulses and having all the ingredients 

at home to follow these recipes is difficult. This participant also mentioned that some of the 

recipes needed kitchen equipment such as a blender that not everyone has access to. Among the 

rest who received cookbooks, two participants commented that the cookbook was handy and 

provided them with many recipes without needing to search on the internet.  

Two participants highlighted the impact of taste-testing at the beginning of the study, 

since it reminded them of the foods they tried previously and encouraged them to try the food 

again. They also mentioned that trying brownies at the beginning of the study motivated them to 

try this recipe at home and it became one of their favorites. The other six participants did not 

provide any feedback in regard to taste-testing.  
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One of the participants mentioned counselling with a dietitian was not helpful with 

respect to their pulse consumption since the provided information was already known by the 

participant. Two participants pointed to counselling with registered dietitian as one of their most 

interesting and motivating interventions since this counselling process helped them to set a goal 

and talk with a professional about different recipes and cooking methods. The other 5 

participants did not provide any feedback in regard to the effect of counselling with a registered 

dietitian on their pulse consumption. 

One of the participants found that receiving cash with the list of available sources to buy 

pulses including online local stores was helpful in their intention to try pulses. The other seven 

participants did not provide any feedback in regard to the $20 Cash intervention.  

Also a participant who received cash and recipe books pointed to the easy and convenient 

nature of the interventions they received. 

Chapter 6: Discussion 

6.1 Introduction  

This study provided valuable input in regards to the potential moderators and mediators 

associated with pulse consumption. The study also identified a list of potential interventions in 

increasing pulse consumption. None of the interventions had any significant main effects on 

post-test confidence, intention to buy and cook pulses, or pulse intake during the 3-week study. 

The only significant result was the effect of baseline confidence on post-test confidence. 

Although the study could not find any significant outcome, this study was at the very beginning 

of the preparation phase, the first step of the MOST strategy. The study provided valuable 

information in regard to the feasibility and acceptability of the interventions, as the main aim of 

this study was to address the study feasibility and acceptability. 

Although pulse consumption is recommended as part of a healthy diet to prevent chronic 

diseases, the rate of consumption among Canadians remains low (Government of Alberta, 2010; 

Mudryj et al., 2012). In Canada, a comprehensive consumer study focused on determining most 

barriers and motivators associated with bean consumption (Ipsos-Reid, 2010). Some focused on 

the acceptability of fortifying food with pulses (Ryland, Zahradka, Taylor, Bell, & Aliani, 2018). 
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A recent study done in Canada using intensive lifestyle intervention promoting MD in people 

with MetS to improve healthy diet pattern was modestly successful in increasing pulse 

consumption to 3 times per week or more (P=0.053) in 144 people (Brauer et al., 2019). 

Including pulses in the diet as part of a healthy eating pattern is complex and requires a 

multicomponent strategy. Changing food habits is complex and is affected by different variables 

including previous experiences, acceptability of the appearance and texture, intrinsic barriers 

such as food neophobia, variety seeking, food literacy, and other interpersonal and intrapersonal 

determinants such as peer effects, and availability of the healthy food item.  

Using the MOST framework, as a new methodological approach in behavioral change 

studies, provided an opportunity to examine combinations of possible interventions in promoting 

pulse consumption.  

6.2 Multiphase Optimization Strategy 

MOST strategy is a new methodological approach to build, optimize, and evaluate the 

multicomponent intervention (Collins et al., 2011). The main goal of the MOST strategy is to 

find the most effective interventions while considering the feasibility, efficiency, convenience, 

and effectiveness of the intervention in a real-world setting by using fractional factorial design 

(Collins et al., 2011). Requiring lower number of participants without compromising study 

power is one of the advantages of factorial design instead of RCT (Collins et al., 2011). By using 

the MOST strategy it is possible to assess the main effect of each intervention separately as well 

as possible interaction effects (Collins et al., 2011). This feature is not applicable in an RCT and 

usually the main effect of each intervention remains undetermined. 

Transitioning the RCT results into a real-world context is not always successful due to 

the barriers such as the complexity and high cost of interventions. MOST strategy emphasizes 

using the most feasible, less expensive, and less complex interventions (Collins et al., 2011).  

6.2.1 MOST Application in Previous Studies 

The MOST strategy has been used in different behavioral change studies including 

promoting PA in breast cancer survivors (Rethorst et al., 2018), assessing the effectiveness of the 

role of family navigation in children suffering from behavior health disorders (Broder-Fingert et 
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al., 2019), developing an optimized intervention in smoking cessation (Piper et al., 2016), 

developing an optimized intervention in HIV viral suppression (Gwadz et al., 2017), preventing 

childhood obesity in low-income families (Brophy-Herb et al., 2017), examining the feasibility 

of responsive parenting interventions to prevent childhood obesity (Kugler, Balantekin, Birch, & 

Savage, 2016), and developing promising inexpensive intervention in weight loss (Pellegrini et 

al., 2014).  

Of these studies, few have published the study results of the feasibility, optimization and 

evaluation process (Kugler et al., 2016; Piper et al., 2018). The possible reason is that this is a 

new methodological approach to investigate behavioral change and it involves a long process 

including 3 different phases in each cycle and multiple refinement steps between each phase 

before applying the selected effective intervention in the RCT (Collins et al., 2011). Collins and 

colleagues (Collins et al., 2011) recommended that each cycle examine a limited number of 

interventions, to prevent participants from feeling burdened by too many at once. Therefore, 

researchers might need to conduct multiple cycles of the MOST strategy to examine the 

intervention components and their combinations. 

A one month study done by Kugler et al., (Kugler et al., 2016) delivered 16 different 

experimental conditions focusing on the feasibility and acceptability of responsive parenting 

interventions in low income mothers with or without depression. This study used 8 different 

interventions each at 2 levels. The interventions were different in regard to the duration, number 

of contacts and dosage. The 8 interventions included receiving handouts by mail on responsive 

feeding, parenting curriculum, receiving portion size guidance using toddlers portion plates, 

receiving feedback over the phone based on their response to the questionnaire focused on PA 

and family nutrition, receiving feedback upon completing the 2 day food record for their 

children, receiving feeding counselling and discussions about the responsive feeding curriculum 

handout, having phone conversation with a peer support person chosen by each participant, 

mailing the list of possible goals and discussion about goal setting in 2 phone conversations with 

a 2-week gap, and sending text and videos messages. Of those 8 interventions, 4 were feasible 

for low income mothers including, goal setting, text and video messages, guidance about using 

portion plate, and feeding counselling. The social support was not feasible to implement mostly 

because the method used required a peer consent form to be completed at the beginning of the 
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study. Overall, this study pointed to the effective role of these experimental conditions in 

increasing mothers’ awareness of “what, when, and how to feed their children” (Kugler et al., 

2016). 

Among the studies that used the MOST strategy, the study focusing on smoking cessation 

is the only one that reached the evaluation phase (Piper et al., 2016). A study done by Piper et al. 

(Piper et al., 2016) focused on the effect of 6 different interventions to promote sustainable 

smoking cessation in 1349 participants with 32 different experimental conditions in 3 different 

time slots. The study assessed the main effect of each intervention as well as 2-way interaction 

effects based on the self-reported outcome. Interventions with a significant effect were used in 

the RCT during the evaluation phase.  

The evaluation phase was conducted on 850 participants with 2 groups including a 

control group and an intervention group who received the combination of effective interventions 

identified during the evaluation phase (Piper et al., 2018). The primary outcome was self-

reported 7-day point-prevalence abstinence, as a measure of smoking cessation, as well as an 

objective measurement. During week 26, participants who self-reported the abstinence of 

smoking in the past seven days provided a breath sample to verify the absence of carbon-

monoxide. The results indicated a significant difference in smoking cessation between 

intervention group and control group (Piper et al., 2018). This is the only study that published the 

results of the optimization and evaluation phase. Although the study was feasible and effective, 

the researchers indicated the costly interventions as the study limitation (Piper et al., 2018). 

6.2.2 Using MOST in Pulse Promotion 

This PhD thesis is a pilot study using the MOST framework in promoting pulse 

consumption. The main primary objective of this study was to address the feasibility of using the 

MOST strategy in increasing intention to try pulses. 

Results of the fractional factorial design indicated that the study is feasible in regard to 

delivering the intervention components in 16 different experimental conditions including 5 

interventions with 2 levels. Among the studies that used the MOST framework, this study is the 



 

110 

third study using the MOST strategy to deliver the interventions all remotely, with the other two 

studies mentioned above (Kugler et al., 2016; Pellegrini et al., 2014). 

Comparing the length of this study with the other studies that used MOST, the length of 

this pilot study, which was 3 weeks, is comparatively shorter. Other studies that used MOST 

strategy lasted between 1 to 4 months (Broder-Fingert et al., 2019; Kugler et al., 2016; Mcmahon 

et al., 2017; Pellegrini et al., 2014; Piper et al., 2016; Rethorst et al., 2018). Although, increasing 

the length of the study would be accompanied by a higher cost for reserachers, increased burden 

on the participants, and, possibly, increased dropout rates, it is also important to expose 

participants to the interventions over a longer period of time to build the new behavior as a habit. 

Although there are differences in the type of behaviors studied, results from other studies pointed 

to a minimum of 9 to 10 weeks as the most promising time periods for developing a new 

behavior (Gardner, Lally, & Wardle, 2012; Lally, Van Jaarsveld, Potts, & Wardle, 2010). 

Although no other studies used the MOST strategy to promote healthy eating patterns, based on 

previous studies that used MOST for other behavioral changes, and considering the earlier 

suggestion, a two-month study should be considered. 

Findings from this pilot study indicated the feasibility of the interventions for RD 

counselling, basic handout, take-home food samples, and $20 cash incentives. The one-time 30-

minute counselling with a registered dietitian was completed by all 8 participants and for the 2 

follow up sessions, all the participants except 1 replied to the RD follow-up emails. In regard to 

home food samples, based on the weekly phone conversation with participants, they mentioned 

that they tried the food samples. 

The Facebook discussion group was not successful because out of the 8 participants who 

were assigned to the Facebook discussion group, only 3 were actively involved in the 

discussions. The main reason for not participating actively in the Facebook group was because 

those participants do not normally use Facebook. The $20 cash incentive was not feasible as 

well, mostly due to the pandemics effect on grocery shopping and availability of takeout food. 
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Overall, the study duration was feasible and with less burden on participants considering 

the dropout rate of zero during the 3-week study. The study used feasible interventions that can 

be delivered in person or remotely with minimum need for in-person meeting. 

6.3 Possible Mediator and Moderator Variables 

According to the result of consensus process, food literacy, time constraints, food habits, 

health cognitions, family food culture, intrinsic product attributes, demographic characteristics 

such as gender and age, and exposure to food promotion were voted as the most important 

factors associated with pulse consumption with 75% agreement among experts. Some of these 

determinants were assessed in the baseline questionnaires, including participants’ demographic 

and sociodemographic characteristics, information about any medication or smoking with effect 

on taste perception, and information about health.  

Aside from the determinants highlighted during the consensus process, the two other 

most important determinants for pulse consumption were motivational factors in participants’ 

food choice in pulse consumption as well as food neophobia as an intrinsic barrier. 

6.3.1 Eating Motivations  

Understanding the motivational factors associated with the decision about “why we eat 

what we eat” is important in changing eating behaviours. Among different questionnaires 

focused on the different determinants associated with eating motivation, “The Eating Motivation 

Survey” is the most comprehensive, with 18 categories (Renner et al., 2012). The items are 

selected based on the 11 eating motivation surveys, replies from 20 nutritionists about reasons to 

eat food by people, and discussion with psychologists with semi-structured questions (Renner et 

al., 2012).  

In this pilot study, and based on the comments from the consensus process, we used 8 out 

of the 15 categories including Liking, Habit, Healthy, Convenient, Pleasure, Traditional Eating, 

Weight Control, and Social Image. The internal consistency was high for all of the categories 

except for Pleasure (α= 0.57) and Traditional Eating (α= 0.28). This contrasts with the study by 

Renner et al. that indicated an internal reliability of 0.71 and 0.66 for Pleasure and Traditional 

Eating, respectively (Renner et al., 2012). There are two possible explanations for this 
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discrepancy in internal consistency. First, the study done by Renner et al. tested eating 

motivation factors in 284 German participants and the result is not generalizable to other 

countries (Renner et al., 2012). Participants may provide different answers based on cultural 

differences between different countries. Secondly, the responses to these questions are self-report 

and they may not always cover the actual reason for the food choice (Renner et al., 2012). 

The Eating Motivation Survey is an emerging questionnaire and has not often been used 

in other studies (Sproesser et al., 2018). A study done by Phan et al., examined the association 

between a modified “The Eating Motivation Survey” and 477 food items from 6 different eating 

occasions reported by 198 participants. The modified “Eating Motivation Survey” included 17 

scales with 2 extra scales measuring “Variety Seeking” and “Choice Limitation” (Phan & 

Chambers, 2016). The results of this study highlighted Liking as the strongest motivation in all 

food choices (Phan & Chambers, 2016). Convenience was reported as the main motivation to 

consume baked products, sausages and meats, while Health aspects and Weight Control were the 

main motivations for consuming “fruits and vegetables, nuts, seeds, dairy, egg, and poultry 

products”. Pleasure was the main motivation for Sweet, and alcoholic beverages were linked to 

socialization purposes (Phan & Chambers, 2016). 

Findings from this pilot study indicated that social image, weight control and traditional 

eating had the lowest impact on participants’ food choices. The result also pointed to the direct 

correlation between income and Healthy as a motivation to choose food. Income had an inverse 

correlation with Social Image as a motivation in participants’ food choice. The results of the 

study by Renner et al. (Renner et al., 2012) pointed to the role of Pleasure and Convenient as the 

two eating motives in a young population. Results of this pilot study found a significant inverse 

correlation between age and Pleasure and Convenience, indicating older people were less 

concerned with Pleasure and Convenience. 

The findings also pointed to the direct correlation between Healthy and Weight Control 

as the two motivations to participants’ confidence to cook and taste pulses. Whereas, there was 

an inverse correlation between Social Image motives and confidence to cook and taste pulses. 

Between 8 different healthy eating motives, the Healthy motive had a direct significant 
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correlation, while social image had an inverse significant correlation, with intention to buy and 

cook pulses. 

Although none of the stakeholders in the consensus process ranked Eating regulation as a 

possible mediator or moderator, variety seeking and food neophobia as a possible mediator or 

moderator variables in pulse consumption, were included in this study based on other research 

(Renner et al., 2012; Sproesser et al., 2018; Van Trijp, Lahteenmaki, & Tuorila, 1992).  

6.3.2 Variety Seeking and Behaviour Change 

Assessing the result of variety seeking indicated a high variety seeking score among the 

participants. Nine out of 15 participants had scores of 31 and higher for variety seeking (out of 

top score of 40). Comparing the mean score for variety seeking score between a Finnish study 

(25.5 ± 7.7) (Van Trijp et al., 1992), a Dutch study (29.8 ±7.0) (Van Trijp & Steenkamp, 1992), 

and the present pilot study showed that the participants in this study had the highest variety 

seeking score (30.2 ± 5.2) compared to the two others. The first and third quartile rating for the 

Finnish population was 20 and 32 (Van Trijp et al., 1992), for the Dutch population 25 and 35 

(Van Trijp & Steenkamp, 1992), and for this population 26 and 34. A previous study focused on 

the effect of variety seeking tendency on cheese and spread consumption among Finnish 

population pointed to the important effect of sensory variation as a motivation to try new and 

different variety of food items (Van Trijp et al., 1992). The result of the study done by Van Trijp 

et al. (Van Trijp et al., 1992) pointed to the variety seeking tendency as the strongest predictor in 

trying different cheese varieties and different spread brands over 6 months in Finland.  

The variety seeking score was high in our participants which indicates that these 

participants were interested to try unfamiliar food items as well as different varieties of familiar 

items. Age, education level, income and household number did not have a significant correlation 

with variety seeking score. Due to the low number of participants, assessing the possible 

correlation between gender, smoking and variety seeking scale was not possible. Intake of the 4 

food groups at the baseline did not correlate with variety seeking score. Between 8 different 

eating motivation aspects, a significant inverse correlation was found between the Liking aspect 

of eating motivation and variety seeking score. This indicates that for the future study there is a 

chance for collinearity between some aspects of eating motivation such as Liking motives and 
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variety seeking as two potential moderators. The correlation could also have been chance, as 

well.  The association needs to be further explored. 

6.3.2.1 Suggestions for Future Studies 

Variety seeking scale is an instrument to measure peoples’ tendency to try various food 

items including familiar and unfamiliar. Even though the previous research mentioned variety 

seeking scale as a method to measure food neophobia, most of the studies that focused on the 

food neophobia concept used the food neophobia scale (FNS) and not variety seeking scale. 

Therefore, it may be better to replace the 8 questions on variety seeking with 10 questions from 

the validated FNS if questionnaire focusing specifically on food neophobia. 

6.3.3 Improving Questionnaires for Future Studies 

According to the consensus process, food skills, knowledge, availability and accessibility, 

and exposure to food promotion, were the potential mediators in pulse consumption. Findings 

from the consensus process also pointed to extrinsic product attribute as a possible moderator 

factor in eating pulses. Although the baseline questionnaire did not include questions to measures 

these concepts, most of these determinants were included in the interventions. For example, the 

baseline handout targeted nutrition knowledge, providing cookbooks targeted food skills, 

providing cash incentives targeted food accessibility. On the other hand, including all of these 

questions in the questionnaires made them lengthy, which the research group tried to avoid, and 

kept the length of the online questionnaires to a minimum. 

Aside from the agreed upon determinants based on the consensus process, other studies 

done in Canada and Australia considered digestive disorders as an important determinant in 

pulse consumption.  

Digestive problem such as flatulence due to pulse consumption is another determinant 

associated with less intention to consume pulses. A consumer study done in Australia among 

legume eaters focused on the determinants such as knowledge, attitudes, and cooking legumes in 

505 Australians, revealed the role of digestive side effects as a barrier for pulse consumption 

(Figueira, Curtain, Beck, & Grafenauer, 2019). The consumer study done in Canada in two parts 

included 230 interviews with Canadians and South Asians who lived more than 20 years in 
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Canada, as well as 4 focus groups to determine the facilitators and barriers to pulse consumption 

among Canadians based on types of the pulses and types of the food. The results of the Beans, 

Lentils, Peas Survey conducted in the United States, with a 40% response rate, determined some 

of the barriers in legume consumption included being not tasty, the effect of other family 

members’ food preferences, as well as digestive problems (Perera et al., 2020). These barriers 

were the same reasons for low pulse consumption in Canadians based on the results of the 

consumer study (Ipsos-Reid, 2010). Digestive problems were not a barrier in this pilot study, 

since participants were excluded if they reported any intolerance or allergies to pulses in the 

screening questionnaire.  

As the consensus process indicated extrinsic product attributes as a moderating factor in 

eating pulses, it may be worthwhile to include the set of 3 questions from “The Eating 

Motivation Survey” which focus on “Visual appeal” in future studies. Also, since the FNS is a 

better tool to measure food neophobia it is better to replace the set of questions which focused on 

variety seeking by FNS. Furthermore, it is also important to include questions on food 

knowledge and food skills in both the baseline and post-test questionnaires to determine how 

interventions helped to improve them. 

6.4 Diet Assessment  

24-hour food recall provided information in regard to the dietary intake with minimal 

bias. Using the ASA24 as a validated free tool to collect the food recall with no need for trained 

interviewers is one of the strengths of this study. The ASA24 provided respondents with a visual 

guide to help participants complete the food recall. Using the ASA24 provided participants with 

the capability to search for drinks and food items and with the ability to modify the list of 

reported foods and beverages. Having access to the food portion size pictures and list of possible 

preparation methods made the reporting easier for participants.  

Using 3 non-consecutive day food recalls was one of the strengths of this pilot study as 

well. According to the result of the study done by Ma et al., (Ma et al., 2009) 3-day 24-hour food 

recall is ideal for accurate estimation of food intake. It is important to mention that usually the 

established self-report methods of measuring food intake are subject to misreporting, including 

food frequency questionnaire, food record, and 24-hour food recall (Burrows, Ho, Rollo, & 
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Collins, 2019). In this pilot study randomizing participants to 3 non-consecutive day food recalls 

reduced the chance of diet changes on the day they were assigned for food recall. Also including 

one weekend and 2 week days helped to have a better estimation of participant’s “true” pattern of 

diet intake since the variability in nutrient intake might be different on weekends (Jackson, 

Byrne, Magarey, & Hills, 2008). 

Overall the results of the 3-day food recalls indicated that the average vitamin and 

mineral intake in the participants were higher than the dietary reference intake except for 

calcium, potassium, and iron in females and calcium, magnesium, and potassium in males which 

were lower than the available health Canada recommendation. 

In regards to the 4 food groups, based on Canada’s food guide, all the food groups 

consumption was in accordance with the average Canadian intake except for fruits and 

vegetables and milk and alternatives which the consumption was higher in this study compared 

to average Canadians. The average legumes consumption in this study was 0.4 servings/day. 

6.4.1 Feasibility and Acceptability 

All the participants completed their food recall on the day they received a reminder from 

the primary researcher. All participants completed their 3-day food recalls on the day they were 

assigned to. The researcher was able to monitor the participants progress and send participants a 

reminder if needed.  

Normally the first food recall took longer than the 2 other food recalls since participants 

were not familiar with this tool on the first day. The average time spent to complete each food 

recall was about 30 minutes. Participants were provided with the nutrition report at the end of 

completing the food recall. This feature could be a motivation to complete the recall for some 

participants as it provides general information about participants’ energy, macro and 

micronutrient intakes in a graphical format and compares them with the 2007 Canadian dietary 

guidance. None of the participants had any difficulty completing the food recalls. 
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Overall this method is suitable for a large study as it is inexpensive for the researchers to 

facilitate, as well as being convenient and straightforward for participants to complete their food 

recalls. 

There are considerations in regard to serving size calculations that future studies should 

make while using ASA24 for data collection. One benefit of ASA24 is that it converts the food 

consumption data provided by participants into total servings for four main food groups 

according to Canada’s Food Guide. This is a helpful conversion for researchers, unless more 

specific detail is required within those food groups, such as total serving sizes for just cheese 

products rather than the entire milk and alternatives group. ASA24 does not provide serving 

sizes beyond the 4 main Canada’s Food Guide food groups, so that data would need to be 

calculated by the researcher. The portion sizes provided by ASA24 for individual food items do 

not necessarily match with the Canada’s Food Guide serving size therefore, the researcher would 

need to convert those manually. For example, ASA24 provides data for “Canadian Food Group 

grain servings (Canadian food guide servings)”, but not serving sizes for “Total Whole Grain”. 

ASA24 provides total whole grain consumption data in ounces, but the Canada’s Food Guide 

serving sizes are calculated based on the type of product, such as bread or rice. Converting from 

ounces to Canada’s Food Guide servings is not always a simple calculation. These limitations 

should be considered if using ASA24 as a method of data collection. It is also important to 

mention that ASA24-2018 bases its food serving size on the 2007 Canada’s Food Guide, and 

since a new version of Canada’s Food Guide was published in 2019, ASA24-2018 is not useful. 

ASA24 regularly provides updates based on the changes in countries food guidelines, so it is 

possible the new version of ASA24 will reference the updated 2019 Canada’s Food Guide 

serving guidelines. 

6.5 Identifying the Set of Interventions to Promote Pulse Consumption  

Considering the limited number of available studies focusing on pulse consumption, 

using the consensus process as part of the preparation phase was one of the crucial parts of this 

study. Results from the consensus process provided a comprehensive list of determinants 

associated with pulse consumption including all the determinants provided by other studies as 

barriers towards bean consumption (Ipsos-Reid, 2010; Phillips, Zello, Chilibeck, & Vandenberg, 
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2015). Food literacy, time constraints, food habits, health cognitions, family food culture, 

intrinsic product attributes, demographic characteristics such as gender and age and exposure to 

food promotion were voted as the most important factors associated with pulse consumptions 

with 75% agreement among experts. 

Although goal setting and increasing the knowledge was emphasized in nutrition studies, 

they are not sufficient strategies for behavior change (Croll, Neumark-Sztainer, & Story, 2001; 

Story & Resnick, 1986). Therefore, focusing on potential barriers, facilitators, and motivational 

factors in healthy eating habits is needed (Ashton, Hutchesson, Rollo, Morgan, & Collins, 2017; 

Chen, 2007; Fila & Smith, 2006). There are a limited number of studies available that address 

some of the barriers in healthy eating behaviors such as time constraints, and cost as the two 

main external barriers, and difficulty in changing habits and will power as the psychological 

barriers for having healthy eating habits (Conner & Norman, 2005; Lappalainen, Kearney, & 

Gibney, 1998; Seguin, Connor, Nelson, Lacroix, & Eldridge, 2014).  

Among the limited studies addressing barriers to pulse consumption, none used the 

consensus process and their results were based on focus groups and surveys (Ipsos-Reid, 2010; 

Phillips et al., 2015). The results of a study conducted on Canadian parents highlighted dried 

beans availability and food skills as the two most important barriers in bean consumption. Price 

was not considered as a barrier; however, time constrains including “busy lifestyle” and 

“cooking beans as an inconvenient and time consuming process” were considered as barriers 

with moderate dissuasive effects on bean consumption (Phillips et al., 2015). Findings from a 

marketing study done in Canada highlighting the role of “low cooking skills" were consistent 

with the findings from our consensus process result. Other barriers including “being not tasty” 

and “not enjoyable food for other family member” were also discussed (Ipsos-Reid, 2010).  

The result of the consensus process provided a comprehensive list of promising 

interventions to promote pulse consumption. The feasibility of each intervention, their efficacy in 

increasing intention to buy and cook pulses, actual pulse intake, and suggestions for a future 

study will be discussed in detail in the next section. 
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6.5.1 Addressing Basic Food Literacy – the Basic and Recipe Interventions 

Traditionally nutrition education was considered as a cornerstone in nutrition 

interventions. The result of the consensus process emphasized the role of food literacy, with the 

focus not only on the nutrition knowledge but also on improving the cooking skills to increase 

pulse consumption.  

The cookbook as an intervention to improve food literacy was not included in previous 

studies. Previous studies mostly focused on cooking classes to improve food literacy. Results of 

previous studies that used the same validated method as we used to measure confidence indicated 

the significant effect of food literacy, including nutrition education and providing community-

based cooking classes and recipes on cooking confidence (Flego et al., 2014; Garcia et al., 2014). 

The past study by Flego et al. (Flego et al., 2014) focused on the positive effect of “Jamie's 

Ministry of Food Program” cooking classes in Australia on cooking confidence and changes in 

eating habits. The study pointed to the significant improving effect of cooking classes on 

cooking confidence, cooking from scratch, as well as improving vegetable and fruit intake (Flego 

et al., 2014). The study done by Garcia et al. (Garcia et al., 2014) pointed to the positive effect of 

the cooking program delivered by the “National Health Service community food workers” on 

cooking confidence from scratch following simple recipes, trying new recipes, as well as 

improving fruit and vegetable consumption in parents with young children. Another study, which 

used nutrition education and cooking classes coordinated by a RD, pointed to the effective role 

of group and social activities and connection along with nutrition literacy in improving cooking 

confidence among senior men (Keller, Gibbs, Wong, Vanderkooy, & Hedley, 2004) .  

Findings from this pilot study were not significant for the effect of the cookbook in 

improving participants’ confidence to cook and taste, intention to buy and cook pulses, and pulse 

consumption. Comparing the non-significant results of this pilot study with respect to 

participant’s confidence to cook and taste pulses, as well as participant’s intention to buy and 

cook pulses, with previous studies using community-based cooking classes (Flego et al., 2014; 

Garcia et al., 2014; Keller et al., 2004) suggests the effective role of “hands on” approaches 

compared to just providing cookbooks. 
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6.5.1.1 Feasibility 

Providing the cookbook in both hardcopy and digital formats was feasible in this study. 

The 2 cookbooks provided a comprehensive list of recipes using pulses as ingredients. Based on 

the information included in each recipe, the average cooking time for each recipe was 25 to 30 

minutes, which is a positive aspect of these cookbooks. However, according to a participant’s 

feedback, having access to equipment such as blender and to all the ingredients to follow the 

recipes was challenging. Some of these barriers were related to COVID-19 and its effect on 

grocery shopping.  

6.5.1.2 Suggestions for Future Studies 

Some of the provided recipes included ingredients that are not part of the common 

household ingredients such as xanthan gum, vegetables such as radicchio, different bean flours, 

and a variety of spices. The recipes could be improved by including substitute ingredients 

wherever possible, or some of the spices and fresh herbs could be listed as optional. Therefore, it 

would benefit future studies to include simple recipes with fewer ingredients including more 

common household ingredients, as well as recipes that can be made with basic kitchen 

equipment.  

Also, developing a nutrition toolkit similar to the NU-CHANGE toolkit specifically for 

pulse recipes might improve participants’ motivation to try pulses. The NU-CHANGE toolkit 

was developed for the CHANGE program and included easy access to simple recipes, with short 

cooking videos (Canadian Health Advanced by Nutrition and Graded Exercise Program, 2020).  

Since most previous studies pointed to a significant effect of community-based cooking 

classes on improving cooking confidence as well as improving the healthy eating behaviour such 

as increasing vegetable intake (Flego et al., 2014; Garcia et al., 2014; Keller et al., 2004), a 

combination of simple recipes with in-person cooking classes might be more effective in 

improving confidence and intention to cook and taste pulses rather than just providing 

cookbooks. 



 

121 

6.5.2 Online Social Network and Behaviour Change 

Recently researchers have started to use social media in health promotion. The most 

common social media used in DM patients were Facebook chat and Facebook groups, Skype, 

and other social network platforms that are designed specifically for the study outcome. A result 

of a systematic review focusing on the effect of using online social media (OSM) for improving 

HbA1c in diabetic patients pointed to their beneficial effects (Gabarron, Arsand, & Wynn, 2018). 

Another systematic review pointed to the beneficial effect of OSM not only on HbA1c but also 

SBP, DBP, TG, and total cholesterol levels in diabetic patients (Toma, Athanasiou, Harling, 

Darzi, & Ashrafian, 2014). Online social networks, such as Facebook, Twitter, podcasts, and 

other online platforms, were some of the most popular ones used in behaviour change studies 

focusing on weight loss (Greene, Sacks, Piniewski, Kil, & Hahn, 2013; Turner-Mcgrievy & Tate, 

2011; Turner-Mcgrievy & Tate, 2014). The main goal of using Facebook and Twitter in weight 

loss studies was to provide a platform for sharing experiences, and communication between 

participants (Hales, Davidson, & Turner-Mcgrievy, 2014; Herring, Cruice, Bennett, Davey, & 

Foster, 2014; Merchant et al., 2014; Turner-Mcgrievy, Davidson, Wingard, & Billings, 2014; 

Turner-Mcgrievy & Tate, 2011). Extra features in online platforms provided opportunities for 

tracking the success of the goals, and comparing accomplishments with other peers (Brindal et 

al., 2012; Greene et al., 2013; Holtz et al., 2014). 

In this pilot study, Facebook closed discussion group was used as a peer support 

intervention for promoting pulse consumption. The present study did not find significant 

improvement in participants’ confidence to cook and taste pulses, intention to buy and cook 

pulses, and pulse consumption among participants who received the Facebook intervention 

during the 3-week study. 

6.5.2.1  Acceptability and Feasibility 

One of the advantages of using Facebook in this study was that it was familiar to most 

people. Based on the diverse feedback from participants, the Facebook group was useful for only 

half of the participants while the other half did not find Facebook to be a useful intervention 

component. Although using social media to promote healthy eating habits became popular, the 

results depend on the participants’ willingness to use the social media platform. Participants who 



 

122 

were not interested in using Facebook were not participating in the discussion regularly, which 

could have a negative effect on the discussion rate and eliminates the peer support offered by 

providing feedback or comments. Results of the systematic review assessing the effect of social 

media in health pointed to the age range of 18 to 49 years as the largest age group using 

Facebook and Twitter (Giustini, Ali, Fraser, & Kamel Boulos, 2018),  

In this pilot study, age was not an explanation for the low participation in the Facebook 

group discussion, as only 3 participants were older than 49 years. Instead, participants’ 

unwillingness to use Facebook could explain the low participation rate in the Facebook 

discussion group.  

Making the new account for the purpose of participants’ confidentiality was highlighted 

as one of the inconvenient aspects of using the Facebook group. Two of the participants were not 

familiar with how to do this. One of them was able to create the new Facebook account after 

receiving instructions from the primary researcher. The second one could not use their new 

account due to a Facebook security issue that prevented them from logging in and it flagged the 

account as a fake account. The primary researcher had to create twice Facebook accounts for the 

second participant two times.  

Participating in Facebook discussion is an affordable and feasible peer support 

intervention, especially in situations such as studies taking place over greater distances or 

situations where it is not possible to have in-person meetings. Also, the Facebook discussion 

group is a low-cost option requiring fewer human resources compared to an in-person support 

group. 

6.5.2.2 Suggestion for Future Studies 

Since half of the participants were not actively engaged in the Facebook discussion, 

suggestions for the future studies would be: 1) to make the Facebook group more active and 

increase participants’ engagement, 2) improve the format of message delivery in the group such 

as offering live chat options and live cooking videos with chefs. One of the participants who was 

assigned to the Facebook discussion group mentioned that it would be interesting if the study 

team provided the ingredients and recipes to the participants in advance, followed by a live 
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cooking session in the Facebook group. Other suggestions to improve the peer support 

intervention would be to provide stories from regular pulse consumers or sharing the testimonials 

from the current study participants.  

Using a different group messaging app instead of Facebook is another possible option in 

particular a group message app that does not require switching between primary and secondary 

accounts, which was noted as a barrier in using the Facebook group. Sending a daily reminder 

with a link to the new posts could be a convenient and unobtrusive way to remind the 

participants to regularly engage in the peer support intervention. 

Instead of online social media and having strangers support each other, participants could 

be asked to provide a peer buddy from their family or friends. The research team could train 

those family or friends on how they can support their peers via educational webinars and weekly 

discussions among peer support groups for the buddies to talk about different challenges they 

and their peers are facing. This method might be more successful since the peer buddy will be 

selected by and familiar to the participant. This method has been used as one of the interventions 

in a study focused on remotely delivered intensive lifestyle intervention in obese participants 

using the MOST strategy  (Pellegrini et al., 2014) 

6.5.3 Taste-Testing and Food Sampling 

 

Results from the previous studies pointed to the positive effect of flexitarian flip, recipes 

with meat swapped with vegetables and legumes, on improving diet quality by improving 

legumes and vegetables consumption (Spencer & Guinard, 2018; Spencer, Kurzer, Cienfuegos, 

& Guinard, 2018). In this method, the meat proportion decreases, swapped with an increase in 

legumes and vegetables, while the focus is on improving taste, aromas, flavour, texture, and 

color to be in accordance with people’s taste preference (Spencer & Guinard, 2018; Spencer et 

al., 2018). Studies that focused on taste-testing mainly focused on the marketing aspect of taste-

testing, particularly its role in examining the perception of dissimilarity or preference between 

two brands (Ghose & Lowengart, 2001). Taste-testing is an intervention which has been used in 

studies targeting increased vegetable intake in children (Cotwright et al., 2020; Dixon, Borland, 

Segan, Stafford, & Sindall, 1998; Wardle et al., 2003). The positive role of taste-testing is 
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emphasized in situations where low food consumption is a result of fear of trying new and 

unfamiliar tastes or textures of the food items. Results of a previous study focusing on increasing 

vegetable intake in school-aged children indicated the significant effect of taste-testing of 

vegetables including black beans on increasing the liking and acceptability of the vegetables that 

were not liked before (Snelling et al., 2017). Results also pointed to the association between an 

increase in the exposure and an increase in likeliness to try the vegetable again (Snelling et al., 

2017). Although the results pointed to changes in participants’ attitude to like vegetables after 

the first taste-testing, it took some time to see the improvement in vegetable consumption. This 

study included daily vegetable taste-testing for 14-days (Wardle et al., 2003). 

In this pilot study, taste-testing was one of the interventions to increase intention to buy 

and cook pulses. Due to the pandemic, we had to replace the in-lab taste-testing with the most 

similar option, which was to provide food samples to try at home.  

Results from this study did not find any significant effect of taste-testing on intention to 

buy and try pulses in the next 14 days, pulse consumption over 3-week study, and improvement 

in participants’ confidence to cook and taste pulses. 

6.5.3.1 Feasibility and Acceptability 

Delivering the taste-testing samples in the lab and providing take-home food samples 

were both feasible interventions. Although participants could not be directly monitored to 

determine whether they tried or not the food samples at home, this was checked by the primary 

researcher over the phone.  

6.5.3.2 Suggestions for Future Studies 

Based on the results of previous studies, the length of exposure to trying a new food item 

is associated with an increase in liking and acceptability of the new food item. We exposed our 

participants only once, while some studies indicated at least 6 to 10 exposures are necessary 

before developing a liking for a new food item in children (Anzman-Frasca, Savage, Marini, 

Fisher, & Birch, 2012). Therefore, for future studies, it would be worthwhile to increase the 

intensity of this intervention by providing taste-testing in the lab followed by delivering home 
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food samples. Taste-testing in the lab would be a trigger to try pulses especially in those for 

whom food neophobia is the main barrier to not consuming pulses.  

6.5.4 Phone Consultation with a Registered Dietitian 

During recent years using eHealth to provide health support through phone, message and 

internet has had an increasing trend. The biggest benefit of using telehealth is to address some of 

the barriers associated with attending face-to-face appointments due to busy schedules, distance, 

lack of transportation, and forgetting about appointments (Kelly, Reidlinger, Hoffmann, & 

Campbell, 2015). Results of a systematic review indicated that telehealth dietary interventions 

were successful in promoting diet quality, decreasing salt intake, and increasing consumption of 

fruits and vegetables by 1.4 serving/day (Kelly et al., 2015). The results indicated that using 

telehealth dietary interventions did not decrease total fat intake and energy expenditure (Kelly et 

al., 2015). Overall, the results indicated that using telehealth dietary intervention led to 

improvements in diet quality that may be associated with improvements in cardiometabolic risks 

including SBP, total cholesterol, weight, and waist circumferences (Kelly et al., 2015). Among 

different chronic diseases, DM is the one that telehealth mostly focused on (Timpel, Oswald, 

Schwarz, & Harst, 2020). Telehealth including a combination of online prescriptions, 

teleconsultation, and SMS based feedback had a significant role in improving diabetic patients’ 

self-management and decreasing in HbA1c levels (Timpel et al., 2020). 

No significant effect of phone counselling with the registered dietitian was found with 

regards to participants’ confidence to cook and taste pulses, intention to buy and cook pulses, 

and pulse consumption over the 3-week study. 

6.5.4.1 Feasibility and Acceptability 

According to the report of the study registered dietitian, delivering the phone consultation 

including setting a SMART goal for each participant as well as suggesting solutions for the 

barriers participants were facing for pulse consumption, was feasible. From 8 participants, 7 

replied to two registered dietitian follow-up emails with no extra questions. 



 

126 

6.5.4.2 Suggestions for Future Studies 

Including more information in registered dietitian counselling could be helpful for 

improving attitude and confidence to cook and taste pulses, such as advice on buying pulses from 

the grocery store or providing a virtual tour around the stores to provide information about where 

to buy pulse products and available pulse products in the store accompanied with nutrition 

education. 

Moreover, adapting some aspects of the health belief model such as “why pulses are good 

for health”, healthy messages around pulses and their positive effect on health and weight 

management can have a positive impact on both attitude and confidence as well as improving the 

quality of diet counselling session (Naghashpour, Shakerinejad, Lourizadeh, Hajinajaf, & 

Jarvandi, 2014). These messages could be sent daily via text message to the participants. 

In the future, including details on “how to count pulses in your food” could be helpful for 

participants to complete their pulse record forms more accurately.  

Since none of the participants had any questions during the 2-week follow-up, adding a 

group session instead of having an email follow up might be helpful to motivate participants to 

be actively involved. 

Setting goals in behaviour change studies is an important factor for motivating 

participants (Cullen, Baranowski, & Smith, 2001). Considering all these suggestions, it would be 

interesting to assign all participants to diet counselling but with different level of exposure so 

that all the participants can determine a SMART goal at the beginning of the intervention. All 

participants would receive the initial diet consultation with the registered dietitian, and those 

assigned to the diet counselling intervention would also participate in a weekly individual 

conversation session with the registered dietitian. This would include a weekly review of their 

self-reported pulse intake, and identification of individual barriers to consume pulses.  The diet 

counselling would set new goals each week, based on the results of each session, allowing for 

more ongoing support from the registered dietitian than just a one-time diet consultation. 
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6.5.5 Receiving Cash Incentives Towards Pulse Purchases  

In this study the cash was used to mimic a voucher to promote pulse consumption. The 

advantage of using cash incentives was to give an opportunity for participants to select the 

takeout meals that they were most interested to try. Previous studies pointed to the positive effect 

of incentives such as coupons, discounts, and loyalty cards to promote healthy eating habits (An, 

2013; Betty, 2013). Previous studies found significant effects of vouchers in promoting fruits and 

vegetables consumption in low income participants (Burr et al., 2007; Griffith, Von Hinke, & 

Smith, 2018; Herman, Harrison, & Jenks, 2006; Johnson, Beaudoin, Smith, Beresford, & 

Logerfo, 2004). The result of the study focusing on increasing fish consumption in pregnant 

women pointed to the synergic positive significant effect of vouchers with education on fish 

consumption (Oken et al., 2013). 

Results from this pilot study did not find any significant effect of cash incentive on 

improving intention to buy and intention to cook pulses, improving confidence to cook and taste 

pulses over the 3-week study, and increasing pulse intake over the 3-week study. This result may 

be partially explained by the low feasibility of trying takeout meals due to the COVID-19 

pandemic. 

6.5.5.1 Feasibility and Acceptability 

Among all the interventions, cash incentives towards buying takeout was impacted by the 

pandemic since most of the takeout options were closed. So, participants were not able to try new 

ready-made food prepared with pulses. 

6.5.5.2 Suggestions for Future Studies 

In the future, it may be worthwhile to increase the amount as well as increase the total 

number of payments, spread out across several weeks instead of all at once. Results of previous 

studies indicated that delivering cash incentives gradually each week helps participants to better 

manage the spending, especially in low income participants (Kharmats et al., 2014), and prevent 

them from using the money to buy “temptation food” (White & Basu, 2016). 
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Although results from the consensus process mentioned coupons as one of the 

interventions for promoting pulse consumption, providing coupons in small studies is not easy. 

Using loyalty cards for a short duration study is not applicable. However, reimbursing cash to the 

participants after submitting their purchase receipts would be a similar method to vouchers or 

coupons. 

Using free meal delivery could be another possible option instead of cash incentives. 

Studies done on diabetic patients pointed to the effective role of meal delivery in controlling 

participants’ blood sugar and HbA1c (Imai et al., 2008).  

Overall in future research, it would be worthwhile to consider increasing the amount of 

cash incentives as well as increasing the total number of payments, spread out across several 

weeks instead of all at once. Using cash reimbursements after participants submit their pulse 

purchase receipts could be another possible option that mimics the discount model. Providing 

free home meal delivery could be another possible option with a focus not only on the price but 

also the convenience aspect of pulse consumption.  

6.5.6 Base Intervention 

Aside from the different combinations of interventions that the participants received, all 

participants also received the base handout. This 10-page handout was used to improve 

participants’ general cooking knowledge and knowledge about the health of pulses and included 

3 different recipes at the end. All participants received this handout as a core intervention at the 

beginning of the study. All participants received this intervention, so the researcher could be sure 

that every group had the same basic general information about the healthiness and how to 

prepare, cook, and freeze pulses as well as three recipes. The information mostly adapted from 

the Pulse Canada and US (Pulse Canada, n.d; Pulse USA, n.d.). However, since all participants 

received this intervention, assessing its main effect was not an interest. 

6.5.6.1 Feasibility  

All the participants received this base handout at the beginning of the study. The primary 

researcher explained the handout to each participant, which took around 5 minutes to review the 

10 pages and answer the possible questions. The handout was delivered in a hardcopy format for 
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those participants who had a face-to-face meeting before the COVID-19 pandemic. After 

COVID-19, the electronic version was sent to the participants followed by an explanation over 

phone conversation with the primary researcher. Both the hard copy and the electronic versions 

were easy to deliver. 

6.5.6.2 Suggestions for Future Studies 

Although the 10-page base handout seems easy to deliver to participants, to increase the 

interaction between the research team and participants, especially those who were assigned to 

only 1 or 2 interventions, sending basic information through weekly text messages is worth 

considering. 

Overall, aside from specific modifications suggested to improve each intervention, the 

intervention intensity, which includes frequency of receiving the interventions, and duration of 

the interventions, plays an important role in behavioural change studies. Unfortunately, not many 

literatures focused on the intervention’s intensity and frequency in behavioural change studies.  

A meta-analysis of 88 studies focused on diet counselling and PA counselling and 

reduced risk of CVD (Patnode, Evans, Senger, Redmond, & Lin, 2017). The results indicated 

that there is a dose respond effect between intervention intensity and improvement in CVD risk 

factors. The results indicated that high intensity counselling, defined as 360 minutes or more 

counselling, was associated with a significant improvement in DBP, SBP, LDL-C, HDL-C, TG, 

FBS, BMI, weight, and waist circumferences while medium intensity counselling with a duration 

between 31 to 360 minutes was not associated with improvement in any CVD risk factors except 

the weight (Patnode et al., 2017). Due to lack of enough evidence the study could not assess the 

association between low intensity counselling with a duration of 30 minutes or less and CVD 

risk factors (Patnode et al., 2017).   

On the other hand, a systematic review of 12 studies that used financial incentive to 

improve diet behaviour and weight loss found that in general financial incentives had positive 

short term effects on changing diet behaviour (Purnell, Gernes, Stein, Sherraden, & Knoblock-

Hahn, 2014). Larger financial incentives were associated with better outcomes. However, in long 
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term follow-ups the improved in behaviour due to financial incentives was not maintained 

(Purnell et al., 2014).  

Little evidence is available in regard to the intensity of taste testing and its effect on diet 

behaviour change. A study in school age children pointed to the positive effect of 6 to 10 

exposures to taste testing on liking a new food item (Anzman-Frasca et al., 2012). 

6.6 Outcome Measurements 

6.6.1 Intention to Buy and Cook Pulses  

Selecting the outcome measurement in a behavioural change study is challenging. Some 

behaviours cannot be measured directly or if they can it would be too costly. According to the 

Theory of Planned Behavior, intention is the most proximal indicator to predict the behaviour.  

In this study we used possibility, probability or likeliness, to measure the intention to buy 

and cook pulses in the next 14 days. The intention was only measured post-test. The intention 

was high across different experimental conditions and no significant difference was observed 

between the interventions. Assessing the correlation between intention and eating motivation 

factors indicated that the Healthy and Social image aspects are the two eating motivations that 

had a significant and direct correlation with intention to buy and cook pulses. 

In this pilot study, participants had high confidence to cook and taste pulses, as part of the 

behavior control construct, at baseline. According to the Theory of Planned Behavior, confidence 

can have an association with intention and may influence the behaviour directly. This raises the 

possibility that participants had high intention to buy and cook pulses at baseline, although this 

was not measured. Therefore, this may be a reason for not finding any difference in intention to 

buy and cook pulses in the next 14 days among any of the experimental conditions.  

6.6.1.1 Confidence to Cook and Taste Pulses 

Confidence to cook and taste pulses was measured both at baseline and post-test. As 

mentioned before, the baseline confidence score was high and there was no significant difference 

between baseline confidence and post-test confidence. None of the interventions had any 



 

131 

significant main effect on improving confidence after the 3-week study. However, the confidence 

at baseline as a covariate had a large significant main effect on post-test confidence.  

6.6.1.2 Suggestions for Future Studies 

Since confidence as part of the TPB can have a direct effect on the behaviour or 

indirectly through intention, screening participants based on their confidence at the baseline 

would be helpful to recruit participants with lower confidence to cook and taste pulses and 

potentially with lower intention . It is also important to measure intention both at baseline and 

after the 3-week study to assess the main effect of interventions on the intention. 

6.6.2 Pulse Consumption 

Although the main objective of this pilot study was to measure the effect of each 

experimental condition on intention to buy and cook pulses, the pulse consumption was 

measured based on the participants’ pulse record. This study did not find any significant direct 

effect for any of the 5 interventions on pulse intake. As the baseline consumption data collection 

method and time period differed from that of the 3-week study, the two cannot be compared 

directly, however, more general details regarding participants’ changes in consumption can be 

seen in the comparison. The results from the 3-day food recall indicated that the average pulse 

intake in participants was 0.4 serving/day, similar to the results from the pulse record that 

pointed to 0.4 serving/day as the average pulse intake during 21 days.  

6.6.2.1 Suggestions for Future Studies to Improve the Outcome Measurement 

For future studies it would be interesting to include both intention and actual pulse intake 

as the two main outcomes of the study to compare the results of these two outcomes and 

determine if intention predicts pulse intake. Results from this study found a significant 

correlation between average pulse intake during the 3-week study and intention to buy and cook 

pulses in the next 14 days. 

Also, since improving pulse consumption is a part of promoting a healthy eating pattern, 

assessing the diet both at baseline and after the 3-week study via 3-day food recalls and 
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comparing the differences in intakes of different food groups and nutrients as well as pulses 

would add valuable insight to the study’s findings. 

6.7 Overall Feasibility of the Study 

6.7.1 Recruitment 

Due to the pandemic, the recruitment was completed in 2 different phases. The first phase 

was completed over a duration of less than a month before the pandemic and the recruitment 

yield was 49%. The second phase was completed over a duration of one week after the pandemic 

with 20% recruitment yield. The recruitment in the first phase was based on online recruitment 

through emails to the listservs, and posting the study poster to Facebook groups, City of Guelph 

Reddit page, and to the University of Guelph office of research. Study posters were also 

distributed around the University of Guelph Campus, libraries, community houses, gym, and 

coffee shops. In the second phase, the recruitment was completed by distributing the study 

posters in the Facebook group, “Overheard at Guelph”. 

Given the recruiting rate achieved in such a short time, the recruitment process in this 

study can be considered successful. The research team decided to stop recruiting during the 

COVID-19 pandemic, as results during a global pandemic would not be representative of a 

normal situation. 

6.7.1.1 Suggestions for Future Studies 

The most successful channel to recruit participants was found to be via email to different 

departments and listservs, and by distributing study posters in Overheard at Guelph Facebook 

page and City of Guelph Reddit page. 

6.7.2 Screening Questionnaire 

Given that this pilot study is one of the first of its kind it would be important to modify 

the screening questionnaire to target eligible participants not only with low pulse consumption 

but also with low confidence to cook and taste pulses at baseline. Also, results of the 3-day food 

recalls indicated that some of the participants consumed pulses more than 1 time in a week, 

which is against our inclusion criteria. Self-report data is always at risk of under-reporting or 

over-reporting. Participants might have different levels of pulse consumption from week to 
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week. To have participants with low pulse consumption at baseline, it is better to ask about 

participant’s pulse consumption over a period of a month. 

Although participants were provided with the picture of various pulses in the screening 

questionnaire, some were not aware that some of their food contained pulses, such as protein 

powder. Therefore, providing a comprehensive list of products with pulses might be helpful in 

screening eligible participants. 

6.7.3 Collecting the Data 

Results from this study at the preparation phase indicated that it is feasible to collect 

participants’ food recalls at baseline using ASA24h. The baseline questionnaire and post-test 

questionnaires were answered by the participants in less than 30 minutes. 

Collecting the pulse record forms was feasible. The primary researcher received all the 

food record forms. From the 48 expected pulse purchase receipts, only 22 receipts were 

collected. Therefore, collecting receipts was not feasible. Those participants who were not able 

to provide food receipts were asked to send a picture of their food instead. Approximately 60% 

of pulse entries were provided by grocery receipt or picture proof. For future studies, there are 

other benefits to be considered for using photo submissions of the pulse products to confirm the 

participants’ self-reported pulse consumption.  

6.7.3.1 Suggestions for Future Studies 

The best replacement for pulse record and receipt collection would be using the available 

apps with the ability to take a picture of the food and its receipt by the participant and share them 

with the researcher. 

6.7.4 Completion Rate 

Among groups receiving different experiment conditions, all the participants completed 

and submitted the baseline questionnaire, post-test questionnaire, and pulse record form. From 

those participants who were assigned to the experiment conditions, no one withdrew from the 

study. 



 

134 

6.7.4.1 Challenges with Completion of the Pulse Record form 

Although, participants were asked to report portion sizes of their food containing pulses, 

it seems the food record was not designed properly. The reported portion size was based on the 

mixture of both food portion size and pulse portion size. The primary researcher had to recheck 

with each participant for clarification about their reported portion sizes. 

6.7.4.1.1 Suggestions for Future Studies 

Participants need to be educated on how to report their portion size. Although we 

included pictures of common foods containing pulses and their portion sizes, the reported pulse 

portion size were often not in accordance with the provided food pictures. Perhaps comparing 

actual meal portions to pictures is not as convenient or as accurate as using a physical measuring 

tool. In future studies, providing a measuring cup or plate to each participant to provide their 

pulse intake based on them will improve the feasibility and accuracy of the pulse records. 

It could also be worthwhile to use an available mobile application with the feature of 

taking a picture, entering the portion size and sharing it with the researcher all via mobile phone. 

6.7.5 Delivering Interventions 

Delivering the interventions was feasible both in person and remotely. In the main study 

proposal, except for two of the interventions including discussion on Facebook group and 

consultation with a RD over the phone, the rest was planned to deliver in person. However, due 

to the COVID-19 pandemic, we were required to shift all the interventions from in-person to 

remotely accessible alternatives. Although we had to change the format of taste-testing slightly 

from sampling in our lab to sampling at home, the rest of the interventions including basic 

handout and cookbooks were feasible to be delivered remotely. 

6.8 Pandemic Effects  

This study was done during the unstable pandemic situation; it would be worthwhile to 

replicate this study without a pandemic. Findings from this study may not be representative of a 

situation without a global pandemic since participants’ eating and buying behaviour was 

impacted by the complications resulting from the COVID-19 pandemic. Among all the 
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interventions, cash incentives towards buying takeout was impacted by the pandemic since most 

of the takeout options were closed. So, participants were not able to try new ready-made food 

made with pulses. 

6.9 Strengths and Limitations 

6.9.1 Strengths 

This pilot study was the first study that used the MOST strategy as a new methodological 

approach to promote healthy eating. It is also among one of the first studies in Canada addressing 

promising interventions to promote pulse consumption. The result of the consensus process is a 

valuable outcome to inform future studies as there was not any study available to provide such a 

comprehensive list of potential interventions as well as possible mediators and moderators for 

pulse consumption. The result of the consensus process emphasized the role of food literacy, 

time constraints, food habits, health cognitions, family food culture, intrinsic product attributes, 

demographic characteristics such as gender and age, and exposure to food promotion.  

This was also the first study that used fractional factorial design to assess the main effect 

of each intervention separately based on the 16 different experimental conditions. Selected 

interventions included different combinations of food literacy, promotional activities, and 

support groups as well as taste-testing. The research design helped to assess different 

combination of 5 different interventions.  

This study was completed with one in-person visit with participants; however, it is 

possible that the study be completed entirely remotely. Participants could participate in the 

interventions based on their convenience. This is one of the strengths of this study design, as 

previous studies focusing on telehealth and chronic disease emphasized having limited access to 

transportation, busy schedule, and geographical distance as the patient-centric barriers for face-

to-face appointments (Murdock, Rodgers, Lindsay, & Tham, 2002). Aside from this, the 

interventions were easy to follow due to comprehensive instructions that were provided to the 

participants as well as a weekly phone call held with the primary researcher. 

The study was affordable for the researchers as most of the interventions used required 

few trained staff and physical meetings. For example, ASA24 was used to collect participants’ 
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usual dietary intake. Collecting food recalls by using ASA24 was convenient both for the 

participants and primary researcher. Different features in ASA24 not only motivated participants 

to complete the food recall, but was also affordable and easy for the researcher to collect the data 

from the analyses. Using ASA24 is one of the strengths of this study as participants could fill it 

at a time that is convenient for them, as well as reducing some of the barriers we might have had 

with a traditional way of collecting food recall, requiring a skilled interviewer, having a phone 

call or in person meeting with participants. The ASA24 features provided more accurate results 

for collecting dietary information from participants with less bias. Collecting the 3-day food 

recall on random days (2-weekdays and 1 weekend day) helped to have a more accurate 

representation of the usual diet intake. 

The questions used in the questionnaire were all selected from validated well-known 

questionnaires and they were checked through cognitive interviews to make them more 

understandable and feasible to complete. The study used two measures to assess the main effect 

of each intervention on both intention and pulse consumption at the end of the study. The study 

also measured confidence to cook and taste pulses as one of the intention predictors.  

6.9.2 Limitations and Suggestions 

This study had some limitations that need to be considered when interpreting the study’s 

results. Having participants with high confidence to cook and taste at the baseline was an 

indicator that the screening questionnaire needed to be modified to be able to recruit participants 

with low confidence and low intention to consume pulses. The current screening questionnaire 

asked about participants’ pulse consumption over the last 7 days. Considering the possible 

weekly changes in pulse consumption, and the risk of self-report bias, future studies would be 

more successful in recruiting more eligible participants by asking about pulse consumption over 

a period of a month, as well as including confidence questions in the screening. 

Although the confidence to cook and taste was measured both at baseline and at the end 

of the study, the intention was measured only at the end of the study. High confidence at 

baseline, as an intention predictor, was a sign of the possible high intention at the baseline as 

well. For future studies, to have a better understanding of the main effect of each intervention on 
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the intention it is worth including the same intention, focused questions both at baseline and at 

the end of the study.  

The questions that were used in both baseline and post-test questionnaires were based on 

the result of the consensus process and were chosen from available validated questionnaires. 

However, some modifications need to be addressed to improve the baseline questionnaires. As 

the result of the consensus process indicated knowledge and skill as well as availability and 

acceptability, and food attributes as the determinants associated with pulse consumption, it is 

important to include questions to measure these concepts. Also, since recent studies used FNS to 

measure food neophobia, it is worthwhile to replace 8 questions that measure variety seeking 

with 10 food neophobia questions. 

The outcome of this pilot study included measuring participants’ intention to buy and 

intention to cook pulses in the next 14 days, participants’ confidence to cook and taste pulses, 

and participant’s pulse consumption based on the pulse record form. All these measures were 

based on the participants’ self-reported data with the risk of bias. The only objective 

measurement in this study was collecting pulse purchase receipts.  

In regard to collecting the pulse record more accurately and easily, distributing the 

measuring cup for all of the participants to consistently measure their pulse intake will help to 

improve the accuracy of the pulse record data. The other option would be to use the available 

phone applications such as “Bitesnap” with the ability of taking a picture of the food, adding 

portion size and sharing it online with the researcher. 

Collecting the receipts of the pulse purchases was not feasible; however, some of this low 

feasibility was due to the effect of COVID-19 and participants’ reluctance to save a copy of their 

receipt, or because someone else did the grocery shopping. Providing additional online options 

could improve future studies, such as taking a picture of the receipt and sharing it online with the 

researcher through cell phone apps or text message. 

Although the 3-day food recalls at the baseline provided useful information about 

participants’ usual food and nutrient intake, including the 3-day food recall at the end of the 
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study as well can be useful to understand the changes in participants’ usual food intake. Not only 

for pulses but also other food groups and nutrients. 

Cost-benefit analysis is a method used by researchers to compare the costs and benefits of 

an intervention. Researchers assess the cost involved to implement the study as well as assess the 

cost benefits as a result of using the interventions such as averted public health costs (National 

Research Council, Institute of Medicine, & Board on Children, 2014). Although assessing the 

cost benefit is recommended to be included in the optimization phase (Collins et al., 2011), in 

this pilot study, delivered interventions were at the basic level (one-time delivery). Therefore, 

since the study could not find the optimized intervention effective in increasing the pulse 

consumption and because all of the interventions were at the basic level, we were not able to run 

the cost benefit analysis.  

It is recommended that the future study be longer in duration. Looking at previous studies 

using the MOST strategy, having a 2-month study to assess the feasibility is promising. Along 

with increasing the study length, there is a need to make some changes to the interventions to 

make them more feasible, effective, and acceptable to participants.  

Some of these changes are increasing the intensity of each intervention to improve their 

possible effect as well as to engage participants more during the study period. Most of the 

interventions used in the current study were delivered only one time; however, to improve their 

effect on the study outcome it may be worthwhile to increase their frequency (i.e. participants 

receive the interventions more than one time).  

Moreover, the format of intervention delivery could be improved, for example, providing 

reimbursement upon receiving the food receipts instead of giving cash incentives, adding the 

family and friend peer support buddy instead of Facebook group support, adding more features 

to the diet counselling to improve engagement with participants, and providing taste-testing in 

the lab followed by delivering sample food home over the study period.  

Although there are few available options in regard to the Mealkits with pulse content, it is 

recommended to include Mealkits as a new intervention from companies that offer recipes 

including pulses, such as “Chef’s Plate”. 
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Therefore, for future studies it is recommended to include 6 promising interventions, each 

with two levels (i.e. yes vs no, or one-time vs four-times). These interventions are the modified 

format of the interventions we used in this study with higher possibility of increased effect size 

and more acceptability. The 6 suggested interventions are: 1) Mealkit as an intervention to 

provide ease of consumption during preparation (yes vs no), 2) cookbook as well as weekly in 

person cooking classes (yes vs no), 3) reimbursement of pulse purchases as a promotional 

activity (yes vs no), 4) RD counselling (one-time vs four-times) to target knowledge translation, 

providing information about where to buy pulses, what to buy (healthy meals vs unhealthy 

snack), as well as providing more information about how to report pulse portion size, 5) taste-

testing followed by home sample delivery (yes vs no), and 6) peer support through a family 

member or a friend chosen by participants (yes vs no) followed by weekly discussion with all the 

peers. The base intervention which all the participants will receive includes all the information 

we had in the current basic handout but in the format of daily text message over the study. 

The most important limitation of this study was the small sample size. The original 

sample size of 32 was already considered low for finding significant results. Due to the COVID-

19 pandemic, the study was completed with half of the originally decided sample size. The effect 

size was small to medium for each intervention on pulse consumption during the 3-week study, 

except for taste-testing which had a big effect size. The effect size for each of the interventions 

on intention to buy and cook pulses were also small. All of these indicate that the study did not 

have enough power to detect any significant effect “even if they exist in reality”, which is 

explainable due to the very small sample size of 16. It is assumed that the original sample size 

with 32 participants was also small and could not provide enough power to detect significant 

effects. For a future study, considering the 15% dropout rate, 478 participants need to be 

recruited to have 80% power and a medium effect size with 5 interventions. 

Chapter 7: Conclusion 

This pilot study, which is one of the first studies using the MOST strategy in eating 

behaviour change, helped to identify some feasible interventions that could be used to improve 

pulse consumption. The results of this pilot study provide guidance on the components that 

needed to be adjusted or improved in future studies aimed at increasing pulse consumption.  
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This pilot study did not find a significant main effect of each of the selected interventions 

on intention to buy and cook pulses within the next 14 days, and pulse consumption over the 3-

week study. Results were also not significant for the main effect of each intervention on 

improvement in participants’ confidence to cook and taste pulses. 

As suggested by Collins (Collins et al., 2011), researchers need to assess the results of a 

study at the end of preparation and optimization phases to address the feasibility and 

effectiveness of the experimental conditions. Once researchers find a feasible and effective 

intervention at the end of optimization phase, they can move to the evaluation phase and use the 

optimized intervention in a fully powered RCT. Once the results of an RCT indicates that the 

optimized intervention is effective, the implementation can start. In case the desired outcomes 

were not achieved during the optimization phase, and/or evaluation phase, the researchers need 

to return to the preparation phase to address and fix possible existing limitations.  

Although this pilot study provided information about possible interventions to promote 

pulse consumption, these results are still in the preparation phase. The next step is to optimize 

the interventions based on the results from this pilot study including type of components 

(interventions), component level, sample size and study duration and assess them again in a pilot 

study. Once the desired outcome is achieved during the optimization phase, the optimized 

intervention can be compared to a control group using a standard RCT (Figure 4). 
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APPENDIX 2. CERTIFICATE OF THE ETHICS APPROVAL FOR THE 

COGNITIVE INTERVIEW 
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APPENDIX 3. RECRUITMENT POSTER FOR COGNITIVE INTERVIEW 
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APPENDIX 4. CONSENT FORM FOR COGNITIVE INTERVIEW 

 

CONSENT TO PARTICIPATE IN RESEARCH 

RESEARCH PROJECT TITLE: 

Comparative Effectiveness of Pulse Promotion Strategies Using Multiphase Optimization: 

Questionnaire Development and Pilot-Testing (REB# 19-05-032) 

 

You are asked to participate in a research study conducted by Dr. Paula Brauer, and her PhD 

candidate, Roya Daneshmand. Roya is completing her PhD in Applied Human Nutrition and this 

research study will contribute to her PhD thesis. This study is funded by Ontario Bean Growers, and 

Canadian Agricultural Partnership Program 

You are eligible to participate in this study if you speak English also if you are able to 

understand and comply with study protocol. 

PURPOSE OF THIS STUDY: 

The purpose of this phase of the project is to ensure that questionnaires and other data collection 

instruments and methods are clear and feasible for participants to complete. This will be done by 

interviewing you as you complete the questionnaires or review the other data collection tools. 

PROCEDURES: 
We will ask you to participate in a 30-45-minute face-to-face interview that will be audio-recorded. 

You will be asked to ‘think-aloud’ as you read the questions or review the methods for any words, 

concepts or methods that seem unclear or confusing. 

POTENTIAL RISKS AND DISCOMFORTS: 

Participation in this cognitive interview process will not pose any risk to your health. However, some 

people may feel uncomfortable with the think-aloud method.  

 POTENTIAL BENEFITS TO PARTICIPANTS AND/OR SOCIETY: 

There are no direct benefits to you in participating in this research. The questions being tested will 

be used in pilot study to determine important determinants associated to intention to buy and 

intention to try dried beans among Canadians.  

PAYMENT FOR PARTICIPATION: 

You will receive $20 gift card ONLY if you finish an interview. You will be asked to sign a receipt 

form to indicate you have received the gift card. 

CONFIDENTIALITY: 

Every effort will be made to ensure confidentiality of any identifying information that is obtained in 

connection with this study.  The researchers will ensure confidentiality of the data collected by taking 

the following measures. The audio-recordings will be saved to an online secure research repository at 

the University of Guelph. Access is restricted to the IT administrator, primary investigator, and PhD 

candidate. The audio-recordings will be permanently deleted from the recording device immediately 

after saving it to the repository. Any printed materials with your name on it will be locked in a filing 

cabinet in the researcher lab. Only the researchers will have access to the information, which will be 

used to revise the questions. Your data may be included as part of the thesis manuscript, but will not 

include names and no one will be able to identify you.  
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PARTICIPATION AND WITHDRAWAL: 

You can choose whether to be in this study or not. If you volunteer to be in this study, you may 

withdraw at any time during the cognitive interview without consequences of any kind. You may also 

refuse to answer any questions you don’t want to answer and still remain in the study. You may 

exercise the option of removing your data (researcher notes and audiofile) from the study at the time 

of withdrawal. After the interview, your data cannot be withdrawn, as it will have been used to revise 

the questionnaires. The investigator may withdraw you from this research if circumstances arise that 

warrant doing so. 

FEEDBACK TO PARTICIPANTS: 

At the end of the study we will send a one-page feedback summary of the changes we made in the 

questionnaires and scales to the participants who are interested in through E-mail  

RIGHTS OF RESEARCH PARTICIPANTS: 

If you have questions regarding your rights and welfare as a research participant in this study, please 

contact:  

Director, Research Ethics; University of Guelph; reb@uoguelph.ca; Telephone: (519) 824-4120 (ext. 

56606); Fax: (519) 821-5236 

You do not waive any legal rights by agreeing to take part in this study. 

 

This project has been reviewed by the Research Ethics Board for compliance with federal guidelines 

for research involving human participants. 

 

Are you interested to receive a short summary of the study result? 

 Yes             

  No 

SIGNATURE OF RESEARCH PARTICIPANT: 

I have read the Letter of Information and Consent Form provided for the study as described herein. 

My questions have been answered to my satisfaction, and I agree to participate in this study. I have 

been given a copy of this form. 

______________________________________ 

Name of Participant (please print) 

 

___________________________________________________ 

 Signature of Participant                               Date 

 

  

mailto:reb@uoguelph.ca
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APPENDIX 5. CERTIFICATE OF THE ETHICS APPROVAL FOR THE 

PILOT STUDY 
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APPENDIX 6. PILOT STUDY RECRUITMENT POSTER 
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APPENDIX 7. SCREENING QUESTIONNAIRE (QUALTRICS) 

 

Comparative Effectiveness of Pulse Promotion Strategies Using Multiphase 

Optimization (REB# 19-07-026) 

The following screening questions will be used to determine eligibility to participate in the 

bean study.  You have expressed interest in the study and have been sent a link to this 

confidential Qualtrics survey. You will be contacted in the next 48 hours to advise on 

eligibility. Your information will remain confidential.  

1) What is your study ID number?  

2) Are you: 

☐Faculty 

☐Staff 

☐Graduate student 

☐Undergraduate student 

☐Other (Please specify) 

3) Over the past 7 days, how often did you have chickpeas, kidney beans, dried beans, or lentils 

on their own or in other dishes? 

☐I did not eat beans in the past 7 days 

☐Once in the past 7 days 

☐2 or more times in the past 7 days 

 4) Do you have any intolerances or allergies to beans such as chickpeas, kidney beans or 

lentils? 

☐Yes 

☐No 

5) Do you have any disease/disorder/ physical or health condition which affects your sense of 

taste (i.e xerostomia)? 

☐Yes 

☐No 

☐Unsure 

6) Are you pregnant? 

☐ Yes 

☐ No 

Thank you for your replies. We will review your answers shortly and will get back to you via 

E-mail. 
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APPENDIX 8. LETTER OF INFORMATION 

Letter of Information 

Comparative Effectiveness of Pulse Promotion Strategies Using Multiphase 

Optimization 

 (REB# 19-07-026) 

FOR MORE INFORMATION, PLEASE FEEL FREE TO CONTACT:  

Paula Brauer, PhD, RD at: 519-824-4120  X54831 or pbrauer@uoguelph.ca  

Roya Daneshmand at: 519-824-4120  X56174 or nutrphc@uoguelph.ca 

Increasing dried bean consumption is an important health priority to improve diet 

quality and reduce chronic diseases among Canadians. Beyond the favourable nutrient 

profile, potential benefits of adding dried bean foods include increased feelings of fullness 

after eating bean dishes, and shifting to eating more plant-based foods, in line with the new 

Canada’s Food Guide. Our team is testing several combinations of marketing and health 

education approaches to see which are most promising in promoting beans.  

The interventions being tested include provision of handouts/recipes, taste-testing of a 

few bean dishes, phone counselling by a Registered Dietitian, enrollment in a closed 

moderated Facebook group with other study participants to ask your questions, and share tips 

and ideas, and provision of funds to promote purchase of bean dishes of your choice. Each 

participant will be asked to participate in selected interventions, according to a pre-

determined plan. Some interventions are done on your own; some with other study 

participants (taste testing and Facebook group). Participants will be asked about their 

experiences during and after the intervention, and their intentions to eat beans in the future.   

 

You will be asked to complete several specific tasks over the 4-week study (one-week pre-

intervention and 3-week intervention phase). The estimated time to complete each task is 

provided.   

1. You will complete three 24-hour food recalls using an online diet recall system 

(ASA24-C) in the one-week pre-intervention phase. You will receive emails to 

complete a recall on specific days of the week.  Each recall takes 20-40 minutes to 

complete, depending on what you eat. This provides us with information on your 

typical diet, compared to other Canadians.  

2. You will fill out the two online questionnaires; one at the beginning and the other at 

the end of the intervention period. The questionnaires ask about age, gender, and other 

demographic information, eating habits and food preferences, confidence in buying, 

preparing and eating bean foods and common factors influencing food choices. Each 

questionnaire takes about 20 minutes to complete.  

3. You wil be asked to participate in one or several interventions, as we assign to you, 

according to a pre-determined schedule. You will be trained by the research team (as 

mailto:pbrauer@uoguelph.ca
mailto:nutrphc@uoguelph.ca
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needed) to be able to participate in the assigned interventions.  It will be up to you 

decide if, how often and how much you want to participate. Interventions take 

variable time. Taste-testing of three bean dishes will involve a one-time meeting 

(recipes provided at the session); dietitian counselling by phone will be set up at a 

time convenient to you; Facebook group participation, buying or trying new foods 

take variable time.  

4. You will track your purchase and eating experiences as follows. We will ask you 

to record consumption of any bean products daily (not other foods). In addition, you 

will be asked to save and send in grocery, take-out, delivered and restaurant receipts 

for the bean foods only. Recording on study forms takes a few minutes a day.  

 

Note: The consent process will involve asking you to keep the study activities, 

comments and experiences of other participants confidential to the group, in line with 

ethics requirements.   
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APPENDIX 9. PILOT STUDY CONSENT FORM 

 

 

CONSENT TO PARTICIPATE IN RESEARCH 

RESEARCH PROJECT TITLE: 

Comparative Effectiveness of Pulse Promotion Strategies Using Multiphase 

Optimization  

 (REB# 19-07-026) 

 

 

 

 

Roya Daneshmand is completing her PhD in Applied Human Nutrition and this research 

study will contribute to her PhD thesis. The study is funded by Ontario Bean Growers and 

Canadian Agricultural Partnership Program. 

PURPOSE OF THIS STUDY: 

I understand that the purpose of this study is to test different combinations of marketing and 

education interventions to promote dried bean consumption, as outlined in the Letter of 

Information. I understand that I will be assigned to one or more of the following 

interventions: provision of handouts/recipes, taste-testing of a few bean dishes, phone 

counselling by a Registered Dietitian, enrollment in a closed moderated Facebook group, and 

provision of funds to promote purchase of bean dishes of my choice. Each participant will be 

asked to participate in selected interventions, according to a pre-determined plan.   

PROCEDURES: 
A) I understand I will be asked to complete several tasks over the 4-week study (one-week 

pre-intervention and 3-week intervention phase).   

B) I will complete three 24-hour food recalls using an online diet recall system (ASA24-C) in 

the one-week pre-intervention phase. I will receive emails to complete the recalls on specific. 

 

C) days of the week. I will be trained on completing the recalls and can get my questions 

answered. I can also opt to do the recall with the research assistant.   

D) I will fill out the two online questionnaires; one at the beginning and the other at the end 

of the intervention period.   

E) I will meet a research assistant in-person on campus, at a convenient time and place. I will 

be assigned to one or several interventions and complete the first on-line questionnaire. I will 

be trained by the research team and receive study forms (as needed) to be able to participate 

Project Coordinator  

Roya Daneshmand, MSc  

PhD candidate 

Family Relations & Applied Nutrition 

Email: nutrphc@uoguelph.ca 

Message: 519-824-4120 X 56174. 

Principal Investigator  

Paula Brauer, PhD, RD 

Family Relations & Applied Nutrition 

pbrauer@uoguelph.ca 

519-824-4120 x 54831 

 

mailto:nutrphc@uoguelph.ca
mailto:pbrauer@uoguelph.ca
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in the assigned interventions. It will be up to me to decide if, how often and how much I want 

to participate. The interventions are: 

*Receive paper-based handouts on buying, preparing and eating beans 

*One-on-one phone consultation (with email follow-up) with an expert registered 

dietitian  

*Receive money and list of local food businesses to promote purchase of bean foods   

*Participate in a closed study Facebook group with other study participants which will 

be moderated by the research assistant.  All participants will be able to post questions, 

suggestions, pictures and share experiences.   

*Meet to do taste testing of three different foods, made with beans. These will be 

chili, brownies, and hummus. The ingredients and recipes will be provided at the 

session.   

 

E) I will be asked to track my bean purchases and eating experiences as follows. I will record 

consumption of any bean products daily (not other foods). In addition, I will save and send in 

grocery, take-out, and restaurant receipts for the bean foods only and send these in, in the pre-

paid envelopes, weekly.   

 

F) I will meet a research assistant in-person at the end of the study to confirm data collection 

and receive my gift card.  

POTENTIAL RISKS AND DISCOMFORTS: 

I understand that my participation in this study may involve discussion about food choices 

and preferences to the research team and other participants. I understand I need not discuss 

any experiences or personal information with other participants. I have received assurance 

from the researchers that risks will be minimized by ensuring that my personal health and diet 

data will be kept confidential.  

My participation in this study is not expected to pose any health risk beyond what 

may be experienced in trying new foods. I understand I need only eat what I wish to eat in 

this study and will not be asked to taste any foods to which I am or may be intolerant.  

 POTENTIAL BENEFITS TO PARTICIPANTS AND/OR SOCIETY: 

My participation may help provide insight on promising combinations of marketing and 

education approaches for increasing dried bean consumption in Canada among interested 

adults. The study is being conducted independently of the sponsors and all results will be 

publicly available in the peer review literature.   

 

CONFIDENTIALITY: 

Every effort will be made to ensure any identifying information obtained through this study 

will be kept confidential. Due to the nature of some interventions (taste testing and 

Facebook group), the researchers cannot guarantee complete confidentiality. 

Participants in these interventions are asked to agree not to disclose what was said or 

the identity of individuals who participated in these interventions. Participants in the 

Facebook group will be asked to create a new Facebook account just for this study and 

to avoid sharing personal details. 

 

Every effort will be made to ensure confidentiality of any personal data information 
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obtained in connection with this study. The online questionnaires will be done through 

Qualtrics and the results will be saved to an online secure research repository (FRAN 

Research R drive) at the University of Guelph. Access is restricted to the IT administrator, 

primary investigator, and PhD candidate. The replies to the questionnaires will be 

permanently deleted from Qualtrics and online secure research repository 2 years after the 

results are published in peer reviewed journals. Any printed materials will be identified by ID 

number only and locked in a filing cabinet in Dr Brauer’s researcher lab. Facebook group 

posts will be downloaded and anonymized before being reported and the Facebook group will 

be closed immediately at the end of data collection. Your data may be included as part of the 

thesis manuscript and resulting publications, but will not include names and no one will be 

able to identify you.  

PARTICIPATION AND WITHDRAWAL: 

I understand my participation in the study is completely voluntary. I may refuse to answer 

certain questions and avoid some foods and still remain in the study.  

I may also withdraw completely at any time during the 4-week study without 

consequences of any kind.  I may exercise the option of removing all my data (researcher 

notes, questionnaires, receipts, food records, etc.) from the study at the time of withdrawal. 

Once I have completed the 4-week study, however, and received the token of appreciation, I 

understand my data cannot be withdrawn, as it will have been used to generate the study 

results. The investigator may withdraw me from this research study if circumstances arise that 

warrant doing so. 

INCENTIVE:  

I will receive a $50 gift card at completion of the 4-week study. If I withdraw before study 

completion, the gift card amount will prorated by study time to withdrawal. 

RIGHTS OF RESEARCH PARTICIPANTS: 

If you have questions regarding your rights and welfare as a research participant in this study, 

please contact:  

Director, Research Ethics; University of Guelph; reb@uoguelph.ca; Telephone: (519) 824-

4120 (ext. 56606); Fax: (519) 821-5236 

You do not waive any legal rights by agreeing to take part in this study. 

 

This project has been reviewed by the Research Ethics Board for compliance with federal 

guidelines for research involving human participants. 

  

VERBAL CONSENT: 

 I have read the Letter of Information and been provided a copy of this Consent form 

for the study “Comparative Effectiveness of Bean Promotion Strategies Using Multiphase 

Optimization”. My questions have been answered to my satisfaction, and I agree to participate 

in this study.   

mailto:reb@uoguelph.ca
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APPENDIX 10. BASE HANDOUT 

Comparative Effectiveness of Pulse Promotion Strategies Using Multiphase 

Optimization: Strategy_Pilot Test. (REB# 19-07-026) 

Basic Information about Pulses 

This handout is compiled to give you useful information about what is bean (pulses), beans 

health effect on human body, how to add beans in to your diet, how to cook the beans, and 

how to store them. At the end of this handout you have access to 3 easy and yummy recipes 

for those who are interested to try them at home. Pulses are include chickpeas, dried beans, 

peas, and lentils (Hard copy of the handout included pictures of the pulses). 
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How to Soak 
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Black Bean Brownies  Baking time: 20 minutes

 Temperature: 350F 

Ingredients: 

Instructions: 
1. Preheat oven to 350F and grease 9x9 inch pan 

2. Purée beans and oil in a blender or food processor. Alternatively, you can mash the beans by hand 

using a potato masher, whisk or fork. A hand-blender also works well for this step. 

3. Add eggs, cocoa, sugar, instant coffee and vanilla  

4. Melt half the chocolate chips and add to blender 

5. Blend ingredients until smooth 

6. Mix together flour, baking powder and salt 

7. Add dry ingredients to blend and pulse until just incorporated 

8. Stir in remaining chocolate chips and transfer batter into greased pan 

9. Bake for 20 minutes 

10. Let cool 15 minutes before cutting and removing from the pan 

11. Dust with icing sugar 

 butter or oil for greasing pan e.g. canola or sunflower oil 

 

3/4 cup  black beans  The beans can be canned or cooked from dry. Rinse the beans thoroughly 

and allow them to drain.  

 

1/2 cup  vegetable or olive oil e.g. canola or sunflower oil 

 

2  eggs  

 

1/4 cup  unsweetened cocoa powder  

 

2/3 cup  sugar  

 

1 teaspoon  instant coffee This ingredient is optional. 

 

1 teaspoon  vanilla  

 

1/2 cup  chocolate chips (divided) You can use dark or milk chocolate chips or even a chocolate bar chopped 

into small pieces.  

 

1/3 cup  flour  

 

1/2 teaspoon  baking powder  

 

1/2 teaspoon  salt  

 

1/4 cup  icing sugar  This ingredient is optional. It is used for dusting the baked brownies.  
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Source: foodnetwork.com 

https://www.foodnetwork.com/recipes/melissa-darabian/black-bean-brownies-recipe-1924213 

Chickpea Hummus  Preparation time: ~10 minutes

 Yield: ~ 2 cups 

Ingredients: 

1.5 cups  chickpeas The chickpeas can be canned or cooked from dry. Rinse the 

chickpeas thoroughly and allow them to drain.  

 

1/4 cup  lemon juice (juice 

of 1 lemon) 

Alternatively, bottled lemon juice can be used.  

 

1/4 cup tahini Tahini is a paste made from toasted sesame seeds. It can be 

found in most grocery stores in the ‘International Ingredients’ 

aisle.  

 

1  small garlic clove, 

minced 

1tsp garlic power can be substituted for fresh garlic. 

 

2 tablespoons  olive oil Alternatively, vegetable oil can be used (e.g. canola oil or 

sunflower oil). 

 

1/2 teaspoon  ground cumin  

 

1/4-1/2 

teaspoon 

salt (or to taste)  

 

2-3 

tablespoons  

water  

 

Instructions: 

1. Add tahini and lemon juice to food processor and mix for 1 minute, scrape down the sides of the 

food processor and mix for 30 seconds more. Alternatively, you can mash the chickpeas with a 

mortar and pestle until very smooth. A hand-blender also works well for this step. 

2. Add olive oil, garlic, cumin and 1/4 teaspoon salt to the food processor and mix for 30 seconds, 

scrape down the sides of the food processor and mix for 30 seconds more 

3. Add half the chickpeas to the food processor and mix for 1 minute 

4. Scrape down the sides of the food processor, add remaining chickpeas and mix until thick and 

smooth (another 1-2 minutes) 

5. While the food processor is running, slowly add 2-3 tablespoons of water until a fluffy 

consistency is achieved 

6. Taste and adjust salt or lemon juice if desired 

Source: Inspired Taste 

https://www.inspiredtaste.net/15938/easy-and-smooth-hummus-recipe/ 

 

https://www.inspiredtaste.net/15938/easy-and-smooth-hummus-recipe/
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QTY Ingredients   

1lb Lean ground beef 450 g  

1 Small onion chopped 1  

2 Garlic cloves, minced 2  

1-28 oz Can diced tomatoes 796 mL  

1 ½ c Chunky salsa 375 mL  

1-12 oz Can corn niblets, drained 341 mL  

1-19 oz Can black beans-rinsed and drained 540 mL  

¼ c Fresh Cliantro, chopped 50 mL  

4 Green onions, chopped 4  

1 ½ c Tomato sauce 375 mL  

 Dash salt and pepper   

1 tsp Ground cumin 5 mL  

Instructions: 

In a medium frying pan, cook ground beef with onions and garlic over medium-high heat until 

beef is browned. Drain excess juice. 

2. Put beef into slow cooker. And rest of ingredients and stir until mixed 

3. Cook on low for 6-8 hours or on high for 3-4 hours 

Source: Ontario Bean Growers 
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APPENDIX 11. LIST OF AVAILABLE GROCERY STORES AND TAKEOUT OPTIONS THAT OFFER PULSES 

List of Available Takeout Option in Guelph 

Ingredient Menu Item or Product Price Restaurant or Manufacturer Address Phone 

Beans Bean and Cheese Burrito $15.35  Fat Bastard Burrito (MacDonnell St.- 

Guelph) 

55 Macdonell Street (519) 265-5450 

Beans Taco Marquesa $16.00  La Reina 10 Wyndham St N (519) 265-8226 

Beans Mediterranean Bean Salad $7.05  Yeeros 27 Macdonell St (519) 265-5983 

Black Beans Tex Mex Burrito $9.59  Freshii (Gordon & Clair) 84 Clair Road East, 1 (226) 314-1561 

Black Beans Pangoa Bowl $10.79  Freshii (Gordon & Clair) 84 Clair Road East, 1 (226) 314-1561 

Black Beans Taco de Pollo $5.75  La Reina 10 Wyndham St N (519) 265-8226 

Black Beans Black Bean and Quinoa Slider $12.50  Lucky Belly Food Co 738 Woolwich St (519) 265-9222 

Black Beans Cancun Box $8.50  Lucky Belly Food Co 738 Woolwich St (519) 265-9222 

Black Beans Pulled Pork Taco Combo $12.50  Lucky Belly Food Co 738 Woolwich St (519) 265-9222 

Black Beans Spicy Black Bean $7.79  Pita Pit (Clair Rd E & Gordon St) 105 Clair Rd E (519) 826-7482 

Black Beans Bean and Quinoa Salad $15.95  Symposium Cafe Restaurant (Guelph) 304 Stone Road West, 5, (519) 824-4138 

Black Beans Grilled Veggie Wrap $19.95  Symposium Cafe Restaurant (Guelph) 304 Stone Road West, 5, (519) 824-4138 

Black Beans California Chicken Sandwich $19.95  Symposium Cafe Restaurant (Guelph) 304 Stone Road West, 5, (519) 824-4138 

Black Beans Avocado and Falafel Poke Bowl $16.00  The Albion Hotel 49 Norfolk St, Guelph (519) 821-7125 

Chickpea Doubles $8.00  Abe Erb 5 Edinburgh Rd S (519) 265-8300 

Chickpea Pakoras $4.99  FUSION Authentic Indian Cuisine 96 Gordon St, Guelph (519) 265-0999 

Chickpea Chana Masala $9.99  FUSION Authentic Indian Cuisine 96 Gordon St, Guelph (519) 265-0999 

Chickpea Hummus Dip $6.50  Lucky Belly Food Co 738 Woolwich St (519) 265-9222 

Chickpea Falafel Slider $12.50  Lucky Belly Food Co 738 Woolwich St (519) 265-9222 

Chickpea Super Salad $9.99  Park Grocery Deli & Bar 294 Woolwich St (519) 265-9002 

Chickpea Hummus Sandwich $10.99  Park Grocery Deli & Bar 294 Woolwich St (519) 265-9002 

Chickpea West Coast Chop Salad $14.25  State & Main (Pergola Commons) 79 Clair Rd E (519) 780-1119 
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Chickpea Chat Papri $6.00  The Bollywood Bistro 51 Cork St E (519) 821-3999 

Chickpea Onion Bhaji $6.00  The Bollywood Bistro 51 Cork St E (519) 821-3999 

Chickpea Chicken Pakora $6.00  The Bollywood Bistro 51 Cork St E (519) 821-3999 

Chickpea Chana Masala $12.00  The Bollywood Bistro 51 Cork St E (519) 821-3999 

Chili Chili Bowl $6.49  Burger's Priest (Guelph) 435 Stone Rd (519) 265-6624 

Chili Firehouse Chili $5.49  Firehouse Subs (Gordon & Clair Rd. E) 202 Clair Rd E (519) 824-3473 

Chili Vegan Chili $6.49  Swiss Chalet (Edinburgh Rd S) 502 Edinburgh Rd S (519) 823-5787 

Chili Rotisserie Chicken Chili $7.49  Swiss Chalet (Edinburgh Rd S) 502 Edinburgh Rd S (519) 823-5787 

Chili Chicken Chili Nachos $8.49  Swiss Chalet (Edinburgh Rd S) 502 Edinburgh Rd S (519) 823-5787 

Falafel Falafel Entrée $12.50  Olive Tree Mediterranean Bistro 1467 Gordon South Street 519) 763-5555 

Falafel Falafel Appetizer $4.00  Olive Tree Mediterranean Bistro 1467 Gordon South Street 519) 763-5555 

Falafel Falafel Pita $6.00  Olive Tree Mediterranean Bistro 1467 Gordon South Street 519) 763-5555 

Falafel Falafel $7.49  Pita Pit (Clair Rd E & Gordon St) 105 Clair Rd E (519) 826-7482 

Falafel You'll Falafel For Us Panini $10.00  Pressed For Time Paninis 113 Macdonell Street (519) 265-8687 

Lentils Daal Makhani $12.99  Bombay Kitchen Fine Indian and 

Hakka Chinese Cuisine 

105 Macdonell St (519) 821-3343 

Lentils Daal Tadka $12.99  Bombay Kitchen Fine Indian and 

Hakka Chinese Cuisine 

105 Macdonell St (519) 821-3343 

Lentils Dal Makhani $10.99  FUSION Authentic Indian Cuisine 96 Gordon St, Guelph (519) 265-0999 

Lentils Dal Garhwali $9.99  FUSION Authentic Indian Cuisine 96 Gordon St, Guelph (519) 265-0999 

Lentils Dosas $8.99  FUSION Authentic Indian Cuisine 96 Gordon St, Guelph (519) 265-0999 

Lentils Chicken Mulligatawny Soup $4.99  FUSION Authentic Indian Cuisine 96 Gordon St, Guelph (519) 265-0999 

Lentils Sambar $3.99  FUSION Authentic Indian Cuisine 96 Gordon St, Guelph (519) 265-0999 

Lentils Spicy Lentil Soup $6.00  Lucky Belly Food Co 738 Woolwich St (519) 265-9222 

Lentils Super Salad $9.99  Park Grocery Deli & Bar 294 Woolwich St (519) 265-9002 

Lentils Elora Lentil Salad $9.99  Park Grocery Deli & Bar 294 Woolwich St (519) 265-9002 

Lentils Mushroom and Lentil Patty $16.99  Park Grocery Deli & Bar 294 Woolwich St (519) 265-9002 

Lentils Lentil Soup $5.00  The Bollywood Bistro 51 Cork St E (519) 821-3999 
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Lentils Dal Makhani $12.00  The Bollywood Bistro 51 Cork St E (519) 821-3999 

Lentils Dal Tadka $12.00  The Bollywood Bistro 51 Cork St E (519) 821-3999 

Pinto Beans Taco de Cochinta $16.00  La Reina 10 Wyndham St N (519) 265-8226 

Pinto Beans Enfrijoladas Ajillo Mushrooms $13.00  La Reina 10 Wyndham St N (519) 265-8226 

Pinto Beans Enfrijoladas Chicken Tinga $15.00  La Reina 10 Wyndham St N (519) 265-8226 

Pinto Beans Sour Dough Molletes $12.00  La Reina 10 Wyndham St N (519) 265-8226 

Refried 

Beans 

Burrito Nortena $15.00  La Reina 10 Wyndham St N (519) 265-8226 

Note: This is not an exhaustive list, but rather gives an idea of the types of dishes to look for. Prices subject to change.  

 

 

List of Available Food Items in Different Grocery Stores 
 

Product Manufacturer Section Price Store 

Beyond Burgers Beyond Meat Frozen Food Section $19.99/8 patties Costco 

California Burgers Dr. Praeger's Frozen Food Section $14.99/12 patties Costco 

Chicken Pot Pies (contain peas) St. Hubert Frozen Food Section $7.99 for 2 x 235g pies Various (e.g. Zehrs) 

Chicken Pot Pies (contain peas) Stouffer's Frozen Food Section $2.99/283g pie Various (e.g. Zehrs) 

Chicken Pot Pies (contain peas) Swiss Chalet Frozen Food Section $18.99/8 single serving pies Costco 

Chicken, Turkey or Beef Pot Pies (contain peas) Swift Frozen Food Section $1.79 per single serving pie Various (e.g. Zehrs) 

Shepherd's Pie (contain peas) PC Blue Menu Frozen Food Section $3.99/275g pie Zehrs (i.e. Loblaws Brand) 

Mediterranean-Style Lentil Bowl Healthy Choice Frozen Food Section $3.99/255g bowl Zehrs 

White Bean and Feta Bowl Healthy Choice Frozen Food Section $3.99/280g bowl Zehrs 

Tex Mex Beef Lasagna (contain black beans) President's Choice Frozen Food Section $11.79/1.13kg lasagna Zehrs (i.e. Loblaws Brand) 

Potato and Green Pea Samosas Quesaya Frozen Food Section $13.99/425g Market Fresh 

Vegetable Samosas President's Choice Frozen Food Section $5.00/15 samosas Zehrs (i.e. Loblaws Brand) 

Beer Battered Chicken Dinner (contain peas) Hungry Man Frozen Food Section $4.49/411g dinner Various Grocery Stores 

Note: Prices subject to change. 



 

182 

List of Grocery Stores in Guelph 

 

Store Name City Zone Address Phone Number 

Online 

Ordering? 

Angelino's Fresh Choice Market Central-East 16 Stevenson Street South 519-822-1634 No 

Costco Wholesale West 19 Elmira Road South 519-780-5700 Yes 

Food Basics North-East 380 Eramosa Road 519-824-8700 No 

Food Basics North-West 222 Silvercreek Parkway 519-824-8338 No 

Food Basics South 3 Clair Road West 519-766-0859 No 

FreschCo North-East 330 Speedvale Avenue East 519-822-9850 No 

Goodness Me! Natural Food Market Central-North 36 Wellington Street West 519-826-9042 Yes 

Longo's South 24 Clair Road West 519-763-7207 No 

Market Fresh Central-North 10 Paisley Street 519-823-8046 No 

Metro Central-South 500 Edinburch Road South 519-763-3827 Yes 

No Fills (Dominic's) Central-South 35 Harvard Road 1-866-987-6453 Yes 

No Fills (Jone's) North-West 191 Silvercreek Parkway North 1-866-987-6453 Yes 

Walmart Central-South 175 Stone Road West 519-821-0618 Yes 

Walmart North 11 Woodlawn Road West 519-767-1600 Yes 

Zehrs Central-South 160 Kortright Road West 519-763-7995 Yes 

Zehrs Central-West 1045 Paisley Road 519-826-0080 Yes 

Zehrs North-East 297 Eramosa Road 519-763-4550 Yes 

Zehrs South 124 Clair Road East 519-836-0760 Yes 
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List of Takeout Options on Campus 

 

 

 

Ingredient Menu Item Price Food Outlet Campus Zone 

Chickpeas Sumac Scented Chickpeas $2.19/100g Centre Six UC Centre 

Black Beans Black Bean Soup $2.19/100g Centre Six UC Centre 

Kidney Beans Vegan Jambalaya $2.19/100g Centre Six UC Centre 

Split Peas Awadhi Moong Dal $2.19/100g Centre Six UC Centre 

Chickpeas Chana Masala $2.19/100g Centre Six UC Centre 

Red Lentils Ethiopian Style Red Lentils $2.19/100g Centre Six UC Centre 

Lentils Lentil Soup with Okra $2.19/100g Centre Six UC Centre 

Beans Caribbean Burrito $2.19/100g Creelman Hall North 

Black Beans Avocado & Black Bean Arepas $2.19/100g Creelman Hall North 

Peas Curried Vegetable Pot Pie $2.19/100g Creelman Hall North 

Beans Local Bean Cake $2.19/100g Creelman Hall North 

Chickpeas Tuscan Kale & Chickea Stew $2.19/100g Creelman Hall North 

Black Beans Feijoada Black Bean and Sausage Stew $2.19/100g Creelman Hall North 

Lentils Tandoori Spiced Cornish Hen $2.19/100g Creelman Hall North 

Chickpeas Chickpea Chili $2.19/100g Mountain/Prairie Hall South 

Beans Chipotle Bean Stew $2.19/100g Mountain/Prairie Hall South 

Peas Shepherd's Pie $2.19/100g Mountain/Prairie Hall South 

White Beans Tuscan White Bean Soup $2.19/100g Mountain/Prairie Hall South 

Black Beans Black Bean and Quinoa Cake $2.19/100g Mountain/Prairie Hall South 

Chickpeas Falafel Hummus Bowl $2.19/100g Mountain/Prairie Hall South 

Peas Curry Vegetable Pot Pie $2.19/100g Lennox Addington North 

Beans Veggie Stew $2.19/100g Lennox Addington North 

Chickpeas Buddha Bowl $14.00  Gryph's East 

Peas Superfood Kale Salad $14.00  Gryph's East 

Peas Beyond Meat Burger $15.00  Gryph's East 

     

Note: This is not an exhaustive list. Menus change weekly. These are examples of dishes to look for.  
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APPENDIX 12. FACEBOOK INSTRUCTIONS 

Comparative Effectiveness of Bean Promotion Strategies Using Multiphase Optimization 

Strategy (REB# 19-07-026) 

Dear participant: 

Facebook has a private group feature, so as part of your intervention package, we are asking you to 

participate in a Facebook group. For your own privacy you have to set up a new Facebook account. You 

will set up your new account in your first meeting with us and join to our private Facebook group through 

the following link: 

https://www.facebook.com/groups/500665977443219/ 

 

Username:                 Password:                  Your Study ID:  

 

This group consists only of other participants in the study and is private. Please do not send the link to 

other people outside of participants. The account will be moderated throughout the intervention by the 

research team, and we hope you will also contribute your experiences and ideas, positive or negative. The 

moderator will post some interesting information and links, but it is meant to be used by participants to 

share resources and experiences. We encourage you to actively:  

Posting the pictures of your foods made with beans  

Sharing any new and interesting products or food recipes with beans 

Sharing recipes, you want to try and once you have tried it let other participants in the group know if you 

liked it, why/why not? 

 Sharing your experiences, both positive and negative, including any challenges you have encountered,  

Sharing your opinions on canned vs bean cooked from dry  

Sharing your opinions on products (e.g. pasta made with beans, and how it compared to wheat pasta) 

Sharing your experience if a recipe was good as a leftover/for lunch the next day, if you have tried 

freezing a recipe and how it came out after thawing and reheating 

Sharing your opinion on price comparison to similar recipes made with other proteins 

Ask your questions or share concerns with other group members 

Explore challenges with others going through the study.  

Other things you may have noticed: e.g. cheaper/more expensive grocery bill, more/less fridge/freezer 

space, spending more/less time planning for/buying/preparing food,  

Sharing your opinion on appetite/hunger changes after eating beans 

Sharing your experience if you felt gastric discomfort by adding beans to your diet 

You can always ask other participants ideas regards to your post. 

These are some examples for you to make this group active during 3-week study. Feel free to post any 

information which may be helpful to others.  

The posts will become part of the data collected from the study, as issues that arise for you are likely to be 

experienced by others.  Your name will be kept confidential, but comments and resources may be used in 

the reporting of this study and in planning of the next studies. Please contact me as soon as possible if you 

have any issues with this intervention.  

  

  

https://www.facebook.com/groups/500665977443219/
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APPENDIX 13. PILOT STUDY TIMELINE 
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APPENDIX 14. BASELINE QUESTIONNAIRE (QUALTRICS) 

Study Title: Comparative Effectiveness of Bean Promotion Strategies Using 

Multiphase Optimization (REB#19-05-032) 

You may leave any questions unanswered if you would prefer not to answer. 

What is your study ID number? ---------------------- 

You may leave any questions unanswered if you would prefer not to answer. 

1. What is your sex? 

☐Male  

☐Female 

☐Intersex 

☐Choose not to respond 

2. Date of birth? (MM/DD/YYYY) __________________________________________ 

3. Are you on a special diet that affects daily food choices? 

 

☐I do not follow any special diet 

☐ Vegan/Vegetarian 

☐ Religious reasons 

☐ Gluten free  

☐ Diet related to health problems (e.g. Diabetes, Heart disease) 

☐ Food intolerance/allergies (please explain)____________________ 

☐ Other (please explain) __________________________________________ 

4. Which of the following best describes your HIGHEST level of education? 

☐ Some high school 

☐ Completed high school 

☐ Some college/university 

☐ Apprenticeship training and trades 

☐ Completed college/university program 

☐ Some graduate education 

☐ Completed graduate education 
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5. In the past month did you take any supplements or medication which may affect your 

appetite? 

 

☐No 

☐Yes (Please specify) 

6. How much do you weigh? __________Pounds    Or __________Kilograms 

7. How tall are you without shoes on? _________ cm     Or  ______ feet and _____ inches 

8. In what country were you born? ----------------------------------------------------- 

9. Which of the following BEST describes your ethnic background? (Please CHECK ALL 

THAT APPLY). 

 

☐ Indigenous (Inuit/First Nations/Métis) 

☐ White/European  

☐ Black/African/Caribbean  

☐ South and East Asian (e.g., Chinese, Japanese, Korean, Vietnamese, Cambodian, Filipino, etc) 

☐ Arab (Saudi Arabian, Palestinian, Iraqi, etc)  

☐ South Asian (East Indian, Sri Lankan, etc)  

☐ Latin American (Costa Rican, Guatemalan, Brazilian, Columbian, etc)  

☐ West Asian (Iranian, Afghani, etc)  

☐ Other (please specify) 

10. Including yourself, how many people are there in your household? 

☐ Just myself 

☐ 1 

☐ 2 

☐ 3 

☐ 4 

☐ 5 

☐ More than 5 

11. What is your gross household income?  

☐ Less than $15,000 

☐ $15,000 to $50,000 
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☐ $50,000 and more 

☐ Choose not to respond 

12. In a typical week, approximately how much of the cooking in your household do you do? 

Never (0%) Seldom (1-25%) Sometimes (26-50%) Often (51-75%) Almost always 

(76-100%) 

☐ ☐ ☐ ☐ ☐ 

13. Did you and other household members worry that food would run out before you had money 

to buy more in the past 12 months?  

☐ Yes. Often true 

☐ Yes. Sometimes true 

☐ No. Never true 

☐ Choose not to answer 

14. Were you and other household members unable to afford to eat balanced meals in the past 12 

months? 

☐ Yes. Often true 

☐ Yes. Sometimes true 

☐ No. Never true 

☐ Prefer not to answer 

 

15. In general, would you say your overall health is (By health, we mean not only the absence of 

disease or injury but also physical, mental and social well-being) 

☐ Excellent 

☐ Very good 

☐ Good 

☐ Fair 

☐ Poor 

☐ Prefer not to answer 

16. Do you have any of the following conditions diagnosed by a health professional? 

☐ Cardiovascular disease 

☐ High blood pressure 

☐ Diabetes 

☐ High cholesterol 
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☐ Food intolerance/allergy (e.g. egg, milk, beans,..) 

☐ Constipation 

☐ Diverticular disease 

☐ Other (Please specify) 

17. At the present time, do you smoke cigarettes? If so, how often? 

☐ Not at all 

☐ Daily 

☐ Occasionally 

☐ Prefer not to answer 

18. At the present time, do you smoke cannabis? If so, how often? 

☐ Not at all 

☐ Daily 

☐ Occasionally 

☐ Prefer not to answer 

19. At the present time, do you take any medications or supplements that affect taste of foods? If 

so, how often? 

☐ Not at all 

☐ Daily 

☐ Occasionally 

☐ Prefer not to answer 

20. Please indicate the best response to each of the following statements. 

 Never 

(1)  

Very 

rarely(2) 

Rarely 

(3) 

Sometimes 

(4) 

Frequently 

(5) 

Usually 

(6) 

Always 

(7) 

I eat what I eat 

because I have an 

appetite for it. 

       

I eat what I eat 

because it tastes 

good. 

       

I eat what I eat 

because I like it. 

       

I eat what I eat 

because I am 
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accustomed to 

eating it. 

I eat what I eat 

because I usually 

eat it. 

       

I eat what I eat 

because I am 

familiar with it. 

       

I eat what I eat to 

maintain a 

balanced diet.  

       

I eat what I eat 

because it's 

healthy.  

       

I eat what I eat 

because it keeps 

me in shape (i.e. 

energetic and/or 

motivated) 

       

I eat what I eat 

because it's quick 

to prepare. 

       

I eat what I eat 

because it is the 

most convenient. 

       

I eat what I eat 

because it is easy 

to prepare. 

       

I eat what I eat 

because I enjoy it. 

       

I eat what I eat in 

order to reward 

myself. 

       

I eat what I eat in 

order to indulge 

myself. 

       

I eat what I eat 

because it is part 

of the certain 

social situations 

and 

circumstances. 

       

I eat what I eat 

because of 

tradition (e.g. 

family traditions, 

special 

occasions). 
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21. Please indicate to what extent you agree or disagree with the following statements. 

21.1. When I eat out, I like to try the most unusual items, even if I am not sure I would like them.  

Strongly 

disagree    

Disagree Neither agree or 

disagree  

Agree Strongly agree 

1 2 3 4 5 

 

21.2. While preparing foods or snacks, I like to try out new recipes. 

Strongly 

disagree    

Disagree Neither agree or 

disagree  

Agree Strongly agree 

1 2 3 4 5 

21.3. I think it is fun to try out food items one is not familiar with. 

Strongly 

disagree    

Disagree Neither agree or 

disagree  

Agree Strongly agree 

1 2 3 4 5 

I eat what I eat 

because I grew up 

with it. 

       

I eat what I eat 

because it is low 

in calories. 

       

I eat what I eat 

because I watch 

my weight. 

       

I eat what I eat 

because it is low 

in fat. 

       

I eat what I eat 

because it is 

trendy. 

       

I eat what I eat 

because it makes 

me look good in 

front of others. 

       

I eat what I eat 

because others 

like it. 
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21.4. I am eager to know what kind of foods people from other countries eat. 

Strongly 

disagree    

Disagree Neither agree or 

disagree  

Agree Strongly agree 

1 2 3 4 5 

21.5. I like to eat exotic foods. 

Strongly 

disagree    

Disagree Neither agree or 

disagree  

Agree Strongly agree 

1 2 3 4 5 

21.6. Items on the menu that I am unfamiliar with make me curious. 

Strongly 

disagree    

Disagree Neither agree or 

disagree  

Agree Strongly agree 

1 2 3 4 5 

21.7. I prefer to eat food products I am used to. 

Strongly Agree    Agree Neither agree or 

disagree  

Disagree Strongly 

Disagree 

1 2 3 4 5 

21.8. I am curious about food products I am not familiar with. 

Strongly 

disagree    

Disagree Neither agree or 

disagree  

Agree Strongly agree 

1 2 3 4 5 

Please choose the best response to the following questions. 

22. How confident do you feel about being able to cook meals with dried beans from basic 

ingredients? (Please select one) 

Not confident 

at all 1 

2 3 4 5 6 7 Extremely 

confident 

23.How confident do you feel about tasting new foods with dried beans that you have not eaten 

before? (Please select one) 
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Not confident 

at all 1 

2 3 4 5 6 7 Extremely 

confident 

24. How confident do you feel about trying new recipes with beans (Please select one) 

Not confident 

at all 1 

2 3 4 5 6 7 Extremely 

confident 

25. How confident do you feel about planning a meal using beans that you can prepare within 1 

hour? (Please select one) 

Not confident 

at all 1 

2 3 4 5 6 7 Extremely 

confident 

26. How confident do you feel to buy bean products? (Please select one) 

Not confident 

at all 1 

2 3 4 5 6 7 Extremely 

confident 

We will be in contact with you every Friday for three weeks. Please let us know the way 

you prefer to contact 

E-mail 

Phone 
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APPENDIX 15. PULSE RECORD FORM AND INSTRUCTIONS FOR PULSE RECORD, AND GROCERY 

RECEIPT COLLECTION 

 

Comparative Effectiveness of Pulse Promotion Strategies Using Multiphase Optimization 

 (REB# 19-07-026) 

Grocery Tape Collection Instructions and Food Record 

 

What Is Involved?   

1. Collecting Food Receipts  
 Collect all your bean purchase receipts for each week over 3 consecutive weeks. This includes purchases from grocery stores, 

farmer’s markets, cafes, fast food restaurants, sit down restaurants, and any food or drink item with dried beans you purchase, e.g. 

chili, soup, muffin etc.  

 If you are ordering foods or drinks make with beans from a café or restaurant you will need to ask for an itemized receipt, which 

shows the items you purchased rather than the price only. Please be sure to ask for this type of receipt.  

 

2. Filling the Food Record Form  
 You are provided with 21 food record forms for three-week study (1 form for each day) 

 Each food record has a date on it, and belongs to only one day.  

 Fill the food record form provided to you, if you had beans in any format at a main meal or snack on that date 

 Provide the name of the food you had, what kind of bean was in the food item, select the portion size, and whether it was home-

made, takeout or from a restaurant 
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 Do not forget to attach the receipts for the bean products to the food record. 

What is next? 

Submit all of your bean food receipts attached to your food record forms at the end of each week using the following options: 

 

Option 1: 

Step 1: Take a picture and make sure the receipt details are clear 

Step 2: Email picture to us at: nutrphc@uoguelph.ca 

 

Option 2: 
Collect receipts from food and drink purchases and place in large prepaid envelope for the one-week period and mail to us. 

Option 3: 

You can come to visit us in our office located at: Macdonald Institute Building, 50 Macdonald St, Room number B13, and give the 

receipts to us. 
*Please make sure to contact us before you come to be sure we are at the office.  

E-mail: nutrphc@uoguelph.ca 

PLEASE NOTE: If the pulse purchases are with other grocery items and you do not like to share the whole receipts with us, you can 

either ask for a separate receipt for the purchased pulse products or items other than pulse products can be redacted in your grocery 

tape. 

Repeat steps above based on your option for every food or drink purchase made with pulses during your assigned 3-week collection 

period. We will be checking the records each week and will contact you to confirm.  

 

Have any questions or concerns? 

Please contact Roya Daneshmand 

mailto:nutrphc@uoguelph.ca
mailto:nutrphc@uoguelph.ca
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519-824-4120 X56174 

nutrphc@uoguelph.ca 

 

Frequently Asked Questions: 

What if I buy some food and don’t get a receipt — e.g., from the farmer’s market or I forget to get an itemized receipt? 

Answer: Please take a picture of the item and send it through email. Also include any information you can provide about the product 

purchased (Brand name, Ontario grown, etc.). 

What about soy protein powder? Or Edamane beans? Or peanut butter?  

Answer: Soybeans and peanuts are legumes, but because of their high fat content and use in many processed foods, are not the focus 

of this work on dried beans, which are low in fat.   

What about bean sprouts?  

Answer: Most bean sprouts sold are mung beans and please record consumption.  

What if there are only a few beans in a soup or salad? Do I record?  

Answer: Do your best to estimate the bean content of the soup or salad. This issue is common in diet recording, so you may receive a 

phone call or email to confirm.  

What if I cannot take a phone call?  

Answer: Email is the other way we may contact you.  

 

mailto:nutrphc@uoguelph.ca
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PULSE RECORD FORM 

Comparative Effectiveness of pulse Promotion Strategies Using Multiphase Optimization: Strategy-Pilot Test. (REB# 19-07-026) 

Date :                                                      ID: 

 This form needs to be completed each day separately during the 3-week study. 

 Please remember to attach the receipts of your pulse purchases to this form 

 Send the 7 forms attached to the receipts at the end of 7 days to us through prepaid envelope. 

 On the next pages we provided pictures of portion sizes for some food items made from pulses. Please use this portion size 

guide to fill out the column about “How much did you eat” below.  

 If the food item you ate is not shown, please estimate the portion size by using grams, cups, bowls, plates. 

Meal Food name How much did 

you eat? (portion 

size) 

Type of pulse Did you 

attach the 

receipt? 

Did you 

make it at 

home? 

Did you buy 

it in the 

restaurant? 

Did you 

buy it at the 

grocery 

store 

Did you 

buy it 

online 

Breakfast 

 
   Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Snack 

 
   Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Lunch 

 
   Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Snack 

 
   Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Dinner    Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Snack 

 
   Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 
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Examples of the portion size for some food items: 
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APPENDIX 16. POST-TEST QUESTIONNAIRE (QUALTRICS) 

Title: Comparative Effectiveness of Pulse Promotion Strategies Using Multiphase 

Optimization (REB# 19-07-026) 

ID#__________________ 

1. Please specify the date of first meeting with project coordinator 

________________________ 

 

2. During the study, what interventions were you assigned to receive?   

Takeout meals (received money to buy food made with bean products) 

Recipes (Prepare dishes from basic ingredients) 

Consulting with registered dietitian 

Taste testing 

Discussion in Facebook group 

 

Please indicate the best answer to the following statement 

3. After this study, how confident do you feel about being able to cook meals with dried beans 

from basic ingredients? (Please select one) 

1 Not 

confident at all  

2 3 4 5 6 7 Extremely 

confident 

4. After this study, how confident do you feel about tasting new foods with beans that you have 

not eaten before? (Please select one) 

1 Not 

confident at all  

2 3 4 5 6 7 Extremely 

confident 

5. After this study, how confident do you feel about trying new recipes with beans? (Please select 

one) 

1 Not 

confident at all  

2 3 4 5 6 7 Extremely 

confident 

6. After this study, how confident do you feel about planning a meal using beans that you can 

prepare within 1 hour? (Please select one) 
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1 Not 

confident at all  

2 3 4 5 6 7 Extremely 

confident 

7. After this study how confident do you feel to buy bean products? (Please select one)  

1 Not 

confident at all 

2 3 4 5 6 7 Extremely 

confident 

8. After this study, rate the possibility you will buy bean products within the next 2 weeks? 

(Please select one) 

1 Impossible  2 3 4 5 6 7 Possible 

9. After this study, rate the possibility you will cook bean products within the next 2 weeks? 

(Please select one) 

1 Impossible 2 3 4 5 6 7 Possible 

10. After this study, do you think consuming bean products is inconvenient? (Please select one) 

1 Strongly 

disagree  

2 3 4 5 6 7 Strongly 

agree 

11. After this study rate how likely you are to buy the beans products within the next 2 weeks? 

(Please select one) 

1 Unlikely 2 3 4 5 6 7 Likely 

12. After this study, rate how likely you are to cook bean products within the next 2 weeks? 

(Please select one) 

1 Unlikely 2 3 4 5 6 7 Likely 

13. After this study, my knowledge about buying bean products is: (Please chose one item) 

About the same  Improved a bit       Improved moderately Improved a lot 

0 1 2 3 

14. After this study, rate the probability you will buy beans products within the next 2 weeks? 

(Please select one) 

1 Improbable 2 3 4 5 6 7 Probable 
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15. After this study, rate the probability you will cook beans products within the next 2 weeks? 

(Please select one) 

1 Improbable 2 3 4 5 6 7 Probable 

16.In your opinion, has the COVID-19 pandemic affected your bean purchases, preparation or 

consumption over 3-week study and if so, how? (Please explain up to three points) 

1. 

2. 

3. 

17.Do you feel the COVID-19 pandemic will affect your intention to try or buy bean foods after 

the 3-week study and if so, how? (Please explain up to three ways)  

1. 

2. 

3. 

18.What did you like most about the interventions you received? (Up to three items) 

1. 

2. 

3. 

 

19.What did you dislike about the interventions you received? (Up to three items) 

1. 

2. 

3. 

 

20.Is there anything that you feel should be improved if the study runs again? (Up to three items) 
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1. 

2. 

3. 

21.Did you feel that this study was useful for promoting beans? Please share your comments in 

the space provided. 

☐Yes 

☐No 

Comments  

22.Would you recommend other people try the interventions you received? 

☐Yes 

☐No 

Comments  

23.Do you have any other comments?   

Thanks for your participation and feedback. 


