University of Alberta

Type 2 Diabetes: Economics of Dietary Adherence

by

Denise Maxwell

A thesis submitted to the Faculty of Graduate Studies and Research in partial
fulfillment of the requirements for the degree of

Master of Science
in

Agricultural and Resource Economics

Department of Rural Economy

©Denise Maxwell
Spring 2011
Edmonton, Alberta

Permission is hereby granted to the University of Alberta Libraries to reproduce
single copies of this thesis and to lend or sell such copies for private, scholarly or
scientific research purposes only. Where the thesis is converted to, or otherwise
made available in digital form, the University of Alberta will advise potential
users of the thesis of these terms.

The author reserves all other publication and other rights in association with the
copyright in the thesis and, except as herein before provided, neither the thesis nor
any substantial portion thereof may be printed or otherwise reproduced in any
material form whatsoever without the author's prior written permission.



Examining Committee
Sven Anders; Department of Rural Economy
Sean B. Cash; Department of Rural Economy

Catherine Chan; Department of Agriculture, Food and Nutritional Sciences



Abstract

This thesis examines the economic and time barriers to dietary adherence for T2D
patients living in Edmonton by using utility theory, household production theory
and the concept of health capital. Socio-demographic, food consumption, food
purchase and time use information was obtained by administering a questionnaire
and a food record; collecting grocery receipts and a blood sample; conducting a
telephone interview, and taking measurements. Multivariate regression analysis
and correlations showed a negative association between fruit and vegetable
expenditure and Aj.. Diet quality was negatively associated with A;; and total
food expenditure but had an inverted U-shaped association with income. While
working time was negatively correlated with diet quality and positively correlated
with Aj, regression analysis showed a negative association between working time
and diet quality only among higher income participants. Budget constraints and
time constraints appear to be the barriers to dietary adherence among low-income

and high-income patients, respectively.
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CHAPTER 1: INTRODUCTION AND BACKGROUND

1.1 Introduction

The topic of this thesis is economics of dietary adherence for type 2 diabetes
patients. This chapter provides the background information necessary to explore
the possible answers to the research question: What are the economic and time
use factors associated with adherence to an appropriate eating plan for type 2
diabetes patients? In this chapter, the economic importance of health and
healthcare in Canada is discussed, particularly as it pertains to T2D treatment and
management. The link between human behaviour and certain diseases is also
discussed. The PANDA project (Physical Activity and Nutrition for Diabetes in
Alberta) is introduced as a toolbox for development of an effective T2D
intervention plan.

In order to answer the research question, it is necessary to analyze
consumption behaviour as well as general human behavioural tendencies as they
pertain to the economics of health and the healthcare system in Canada.
Information on diet, demographics, time use, income and other factors can be
modeled to determine perceived and actual barriers to following an appropriate
diet. Intervention strategies aimed at encouraging healthy eating behaviour can be
developed from the results of the analysis.

Human behaviour is often contradictory. We desire good health, but
engage in behaviour that we know will contribute to ill health. For example, many
people smoke, knowing that there are health risks and no health benefits
associated with tobacco use. Understanding the reasons for this contradictory
behaviour and determining the barriers to behaviours conducive to good health
may be the first step in health improvement, especially for those struggling with
health issues such as obesity, cardiovascular disease and diabetes. The behaviours
conducive to poor health are directly responsible for the economic problem

discussed in this thesis: failure of markets to maximize social welfare.



1.2 Market failure and moral hazard

We live in a capitalist society; we buy and sell goods and services. Market failure
occurs at any point where net market gains are not maximized and resources are
not being allocated as efficiently as possible, resulting in less than optimal (i.e.
less than maximum) social welfare. One of the causes of market failure is
externality, which is the uncompensated direct effect of one agent’s economic
decision on another economic agent (Binger and Hoffman, 1998).

Externalities are common and often occur unintentionally. Examples of
negative externalities include pollution emissions from mines, offensive odours
from livestock farming operations and noise from construction in residential
areas. The externality is created as a result of the activity of the person or
company.

There are several ways to improve social welfare to the optimal level but
ultimately the end result is that the actions that have created the externalities are
changed, reduced or halted. Social welfare optimization is often achieved by
implementing taxes, subsidies, regulations or government policy interventions.
These measures encourage people to make the changes necessary to reduce or
eliminate the externality.

Net social welfare is the difference between net social cost and net social
benefit. Although externalities result in reduced social welfare, maximum social
welfare may exist in the presence of externalities, due to the social benefit
resulting from the externalities. For example, a fast food chain may contribute to
obesity and increased risk of disease and disorders associated with obesity
(creating an externality due to the increased use of scarce healthcare resources),
but will employ hundreds of people and add substantially to GDP. The goal for
policymakers is to determine the optimal balance between the undesired and
desired effects of the externalities (i.e. the point of maximum social welfare).

Universal healthcare exists in Canada. Necessary surgical procedures,

hospitalization and sometimes drugs, are covered under provincial healthcare



plans and are provided by taxes. While most Canadians prefer equality in
healthcare use regardless of personal economic situation, universal healthcare
results in an inefficient allocation of healthcare dollars. Inefficiency is evident as
those who use a larger portion of this resource, often through unhealthy lifestyle
choices, pay the same price for the resource as those who use very little of it.

The cost of healthcare is substantial in Canada. Healthcare spending
comprises the largest share of the provincial government spending in Canada and
has increased significantly from 1988-2004 (Landon et al., 2006). People who
engage in unhealthy lifestyle choices are imposing their own healthcare costs onto
society, creating a negative externality for taxpayers. As suggested by Kennedy
(2010), a moral hazard may also be created by individuals who lead unhealthy
lifestyles: lack of incentive to follow a healthy lifestyle may result from not being
responsible for the costs incurred by one’s own ill health. However, due to
differences in priorities, differences in utility derived from good health and
different propensities to engage in unhealthy or risky behaviours, some citizens
may be much more predisposed to incur moral hazard and/or externalities relating

to healthcare than others, creating a further imbalance in the system.

1.3 Policy interventions and health programs
Negative externalities exist wherever a company, producer or individual imposes
costs of their actions onto society. Common examples of externalities created by
individuals are playing loud music when neighbours are trying to sleep, cutting
people off in traffic and smoking in a public place. Smoking, even in a private
home, could create a negative externality to society as a whole indirectly, through
the increased use of healthcare resources caused by the ill effects of smoking on
the health of the smoker.

Risk of developing many diseases is increased through unhealthy lifestyle
choices. Smokers are often aware of the risks associated with smoking. Many
people following a poor diet and lifestyle and are obese and unfit are also aware

of the risks to their health, but seem unwilling and/or unable to change their



behaviour. Alcoholics and drug addicts also face serious health risks but often do
not change their self-destructive behaviours on their own. The healthcare costs of
these behaviours are significant and are largely paid for by all members of
society. Treatment and management of obesity-related co-morbidities use a
considerable portion of the healthcare dollars in Canada (Birmingham et al.,
1999). Treatment costs are provided by society, through taxes.

Many interventions are aimed at helping people change unhealthy or risky
behaviours. The goal of these intervention strategies is to improve the health of
the population targeted in the intervention. Interventions aimed at encouraging
people to quit smoking (or discourage them from starting) have been successful
(Murray et al., 2002; Lewit et al., 1997). However, although programs that
encourage people to make healthy choices to prevent disease or co-morbidities are
widely available (Cobb et al., 2006; Orchard et al., 2005; Wing et al., 1998), other
factors encouraging Canadians to lead an unhealthy lifestyle often dominate.
Unless effective intervention strategies are developed and implemented, there will
likely be an increase in the incidence of co-morbidities in people with diseases
like T2D, due to the continued (and possibly growing) accessibility to factors
contributing to an unhealthy lifestyle.

It is possible to reduce this societal cost by minimizing the number and
severity of co-morbidities and the costs associated with T2D by careful behaviour
modification through diet and exercise. The economic benefit to society will far
outweigh the additional costs incurred by the intervention. Understanding the
barriers to dietary adherence could be a step towards a healthier lifestyle for T2D
patients, putting less strain on the Canadian healthcare system and improving

social welfare.

1.4 Genetics, lifestyle, behaviour and health
Most of us are aware of the importance of diet and physical activity for the health
of the general population and for people with chronic conditions, such as diabetes,

in particular. Healthcare professionals recommend changes in diet and physical



activity as the first line of treatment for people with T2D. However, dietary
adherence appears to be difficult for patients. Since very little research has been
done to determine barriers to adherence to a diet plan, factors associated with
dietary adherence are still unclear. Possible barriers are many, and probably
include a combination of genetic and environmental factors.

Physically and mentally, each of us is unique. We have unique strengths,
weaknesses and abilities, arising from the genes we have inherited from our
parents and the experiences we continually receive from the environment. Our
physical appearance and behavioural patterns are influenced by genetics,
environment or, most often, a combination of both. Likewise, health outcomes are
determined by genetics, environment and behaviour (Stipanuk, 2000).

It is often difficult to distinguish between the influence of genes and the
influence of environment. However, there is evidence that both are involved in
numerous human physical, psychological and health outcomes, from muscularity
and athletic performance, to skin pigmentation, to development of certain diseases
and conditions such as diabetes (Hardin, 1952).

1.5 Lifestyle choices
Environment strongly influences the outward expression of many traits.
Environment includes where one works and lives, along with the food choices we
have available, the stresses we face and the conditions and risks to which we are
exposed. Behavioural characteristics, which can often be changed or modified, are
collectively referred to as lifestyle. Some lifestyle behaviours include alcohol
consumption, smoking, physical activity and dietary habits (Mulder et al., 1998).
Lifestyle includes, among other things, diet, leisure activities, work
environment, exercise and activity. For example, “a healthy lifestyle” refers to
following a diet and exercise plan known to be conducive to good health,
managing stress well, and maintaining healthy and balanced relationships with
friends and family. An “unhealthy lifestyle” may include high-risk activities, such

as illegal drug use, speeding, engaging in unsafe sex, and excessive use of alcohol



and/ or overeating on a regular basis. An unhealthy lifestyle increases the risk of
disease and/or premature death. Lifestyle behaviours, however, are subject to
change and can be modified, given appropriate environmental conditions (Mulder
etal., 1998).

Because Canada is a wealthy nation, there are high standards for food
quality, drinking water quality, housing and healthcare. Most of us have
considerable capacity to choose our lifestyle and modify our environment. We can
choose what we eat, how to spend our leisure time and where to work and live.
Since we can change or modify certain aspects of our environment, some physical
and mental health outcomes are in our control to some degree.

Although some diseases result solely from genetic factors, many diseases
and conditions arise from a combination of genetic susceptibility and an
unhealthy lifestyle. Obesity, lack of exercise, poor diet and high mental and
emotional stress, common in North America, increase the likelihood of acquiring
many diseases of the industrialized world. Genetic and environmental factors that
increase the susceptibility to acquiring a disease are called risk factors. An
increase in the number of risk factors increases the likelihood of getting a disease.
Behavioural modifications can reduce the risk of developing diseases such as
T2D. Prevalence of this disease is far more common in modern times than
centuries or even a decade ago and is more prevalent in industrialized nations than
in the developing world. However, in recent years, the prevalence of diabetes has
increased in developing countries as well, paralleling changes in lifestyle and
behaviour (Zimmet et al., 2001).

1.6 The connection between environmental changes and human behaviour

Change in environment brings change in behaviour. A behavioural change could
be as simple as a change in type of clothing with changing seasons. More
dramatic behavioural changes could come about after moving to a different
country, with different food, customs, clothing styles, laws and language. Other

behavioural changes result from educational experiences, changes in health status,



traumatic experiences or job changes, to name a few. A change in socio-economic
status may increase opportunities to acquire possessions and provide a wider
range of choices for food, recreation, transportation and travel.

An increase in income could increase accessibility to resources and allow
us to increase consumption. Likewise, shorter commuting times could increase
access to resources and could also result in an increase in consumption. An
increase in both availability and accessibility may lead to overconsumption of
certain foods or total energy intake. Kim et al. (2003) found that disparity
between availability and prudence in intake among Americans appeared to have
caused an imbalance in the American diet, leading to overnutrition.
Overconsumption of certain types of foods is what has happened, and continues to

happen, in Canada and other industrialized nations.

1.7 Lifestyle and health in Canada

The wealthiest nations in the world are fat, and getting fatter. Prevalence of
overweight and obesity in Canada has increased substantially from 1985-2003
(Katzmarzyk and Mason, 2006). While the cause of this phenomenon is not fully
understood and is likely complex and multi-factorial, there is a definite
association between obesity and consumption of energy dense (high calorie) foods
combined with a sedentary lifestyle. With few exceptions, we have sedentary
occupations, a vehicle, automated household appliances and sedentary leisure
entertainment. The combination of inactivity with the abundance of low-cost, high
calorie food can result in excessive calorie consumption.

This is a concern because being obese and unfit has serious health
implications. Compared with normal weight people, the odds are significantly
higher for overweight individuals to have asthma, arthritis, back problems, high
blood pressure, diabetes, thyroid problems, activity limitations, and repetitive
strain injuries (Statistics Canada, 1999). These health issues affect quality of life.
Some diseases strongly associated with obesity, such as T2D, also have a negative

effect on life expectancy and are costly to the healthcare system.



1.8 Diabetes mellitus

Blood glucose control is important for general health. For most people, the body
controls blood glucose levels with a complex interaction between the hormones
insulin and glucagon (Stipanuk, 2000). People with diabetes mellitus (commonly
called diabetes) cannot control blood glucose naturally; it is very important for
these people to monitor and control blood glucose. If not controlled, serious
complications may occur, leading to reduced quality of life and lower life
expectancy (American Diabetes Association, 2009). Manuel and Schultz (2004)
found the average life expectancy for diabetic patients in Ontario to be 65 and 71
years for men and women, respectively (12-13 years younger than that of the

general population).

1.8.1 Types of diabetes

There are three types of diabetes: type 1, type 2 and gestational diabetes. Type 1
diabetes is caused by an autoimmune response, in which the immune system
“attacks” and destroys the cells that produce insulin. It is not known what triggers
this response, but it is believed that genetics plays a role. Usually, but not always,
type 1 diabetes develops in childhood or in the teens. People with type 1 diabetes
must take insulin to survive (Public Health Agency of Canada, 2003).

People with T2D produce insulin, but the body does not respond to it, or
responds poorly to it. T2D usually affects older adults; children and young adults
are rarely affected. As with type 1 diabetes, the cause is not clear, but there are
several risk factors. Obesity is a very significant risk factor for T2D; eighty
percent of Canadian T2D patients are overweight, compared to approximately
fifty nine percent of the general population (Tjepkema, 2004). Other risk factors
include family history, ethnicity, age and lack of exercise. People with T2D may
take insulin, oral anti-diabetic drugs, or a combination of these. Sometimes only a

good exercise and diet plan is needed to control blood glucose levels.



Gestational diabetes occurs during pregnancy and generally disappears
after parturition (Public Health Agency of Canada, 2003). Gestational diabetes is
treated with a diet/exercise/weight management plan and sometimes insulin.
Women who have had gestational diabetes are at an increased risk of developing
T2D later in life.

Regardless of age or physical condition, diet and exercise along with
maintaining a healthy weight are important components of treatment of all types
of diabetes (Public Health Agency of Canada, 2003).

1.8.2 Prevalence of diabetes

Prevalence of T2D has been increasing around the globe in recent decades,
including the United States (National Diabetes Information Clearinghouse, 2007),
Japan (Kitagawa et al., 1994), and Canada (Health Canada, 2006). As well, people
have been diagnosed with diabetes at a younger age. It is becoming more common
for children to have diabetes (Rosenbloom et al., 1999).

In 2005-2006, 1.9 million Canadians (5% of the population) had diabetes.
Approximately 4.5% of Albertans of all ages had diabetes in 2005-2006 (Public
Health Agency of Canada, 2008). The prevalence of diabetes is expected to
increase throughout Canada to approximately 2.4 million in 2016, with the largest
increase expected to be in Alberta, British Columbia, Ontario and the Territories
(Ohinmaa et al. 2004).

1.8.3 The cost of diabetes in Canada
Diabetes is very costly to the health care system in Canada. The medical costs
incurred by diabetic patients in Canada are approximately three times higher than
those without diabetes (Canadian Diabetes Association, 2010).

The costs for medications and supplies for a person with diabetes range
from $1000 to $15,000 per year (Canadian Diabetes Association, 2010). The cost
to the healthcare system in Canada for diabetes is expected to reach $16.9 billion

annually by 2020 (Canadian Diabetes Association, 2010). Clearly, controlling



blood glucose (and therefore reducing the number of diabetic-related costs) would
benefit both the patient and the healthcare system.

Hospital stays, physician/clinic visits, surgeries and other necessary
procedures are provided by provincial/territorial health care systems. Diabetic
drugs may be covered under provincial health care or may be the responsibility of
the patient, depending on coverage criteria such as income status (Alberta

Employment and Immigration, 2007).

1.9 The PANDA project

The analysis to be completed for this thesis is part of PANDA. Along with the
economic model presented here, analysis of nutritional status and physical activity
levels of patients living in the Edmonton area are assessed to determine the
factors that either help or stop people with T2D from adhering to their health
maintenance plans. Specifically, the nutrition/economics branch examines the
barriers to dietary adherence by determining patient food consumption patterns
with respect to the following:

e Accessibility — affordability

e Availability — level of consistency

e Acceptability — the level to which the food satisfies the consumer’s tastes and

preferences (ethnic, cultural, personal).

1.10 Thesis Objectives

The main objective of this thesis is to determine the economic and time use
factors associated with adherence to an appropriate eating plan for T2D patients.
The association between diet and health outcomes, the monetary cost of healthy
foods compared to unhealthy foods and the time cost of preparing minimally
processed healthier foods will be reviewed to gain knowledge in human behaviour
as it relates to food consumption and diabetes. Utility theory, household
production theory and the concept of health capital will be reviewed and the

following hypotheses will be tested:
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Hi::  Participants with a higher diet quality measure, compared with lower, will:
Hi:  Spend more money on food
Hip:  Spend more time preparing food
Hi.:  Have lower A;c concentrations
Hiq:  Earn a higher income

H,:  Participants whose households spend more money on healthy food (in this
case, fruits and vegetables) will have lower A;. levels than those who
spend more money on fast foods, convenience foods, sweetened soft
drinks and desserts.

Hs:  Participants who spend more time on meal preparation, compared with
those who spend less time on meal preparation, will:
Hsa:  Spend less money on food
Hsn:  Buy fewer convenience items

Ha.: Have lower Aj. concentrations

1.11 Thesis organization

This thesis explains some of the possible economic barriers people with T2D
experience with adherence to a recommended diet plan. The theoretical
framework, literature relating to diet quality measures, diet, health and economic
costs and consequences of dietary adherence, is discussed in Chapter 2. Chapter 3
describes methods used in data collection and data entry. The development of the
empirical model is described in Chapter 4. Chapter 5 discusses detailed results of
the study. This thesis concludes with a summary and interpretation of the results,

limitations inherent in the study and areas of future research in Chapter 6.
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CHAPTER 2: THEORY AND DIET/HEALTH LITERATURE

2.1 Introduction

In this chapter, consumer theory and utility theory are discussed, using economic
analysis and models from literature. Models that explain the association between
consumption and gratification are introduced to help illustrate the reasons why
people consume goods while being fully aware of adverse consequences. An
appropriate measure of diet quality is chosen as an explanatory variable in a

health outcomes model.

2.2 Food consumption behaviour

Human food consumption behaviour is complex. Researchers from various
disciplines, including psychology (Ogden, 2010), nutrition (Glanz et al., 1998)
and economics (Huston and Finke, 2003) have studied the reasons people eat
what they eat, why they eat and how much they eat.

How we value food attributes affects the level of satisfaction we derive
from consumption. The maintenance of good health through adequate nutrition is
only one of the factors determining what (and how much) a person will eat.
Therefore, several factors must be considered when developing a model to
describe economic and time barriers to a healthy eating plan. Some of these
factors are:

e The availability of healthy foods and the relative availability of healthy foods
to less healthy foods.

e Time availability for food acquisition and preparation.

e Auvailability of money for food purchases.

e Culinary skills and nutritional knowledge of the person preparing the
meals/snacks.

e Perceived relative importance of health compared to indulgence in unhealthy
foods.

e Ethnic and belief considerations (ethical, religious).

12



2.3 Utility Theory

Utility is defined as the measureable level of satisfaction® obtained from
consuming a good (Binger and Hoffman, 1998). People consume goods based on
desirable attributes of the goods (Lancaster, 1966). Since consumers differ in their
preferences for attributes, each consumer derives a different level of utility from
consumption of the same good.

It is not possible to make interpersonal comparisons of utility, as it is not
objectively comparable (Binger and Hoffman, 1998). One consumer may prefer
juicy oranges but obtains no utility from the amount of vitamin C in the orange
while another consumer may consume oranges solely because they are a good
source of vitamin C and obtains no utility from the juiciness of the orange.
Another person may not desire any attributes of the orange and will therefore not
consume it.

Utility theory tells us that we choose to consume goods because we
believe they benefit us in some way. This is known as positive utility. It is also
possible to obtain negative utility from consumption. If, for example, you
consume a medicine that tastes bad, the utility derived from the taste of the
medicine is negative, as it is delivering the opposite of satisfaction. However, the
utility derived from the expected benefits of the medicine compensates for the
negative utility from taste, making the product “worth it”. Overall, if negative
utility is greater than positive utility, you refuse to consume the product.

It is believed that as consumers, we seek to maximize utility, based on
preferences, given the constraints of time (24 hours or 1440 minutes/day) and
budget (net income). Utility theory states that consumers make consumption
decisions resulting in the greatest level of utility with the least investment of time
and/or money. This means if two goods give identical utility, the consumer will
chose the good with the least cost and/or requires investment of the least amount
of non-leisure time. Consumers continually make trade-offs in price, time

requirement and desired attributes; the result of this being the highest level of

! Utility per se is not measureable or observable. We observe outcomes as indicators of utility.
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utility the consumer can achieve, given his/her constraints. In other words, every

person (or household) maximizes:
U(2...Zn), (1)

where Zi is the ith commodity, U is utility (Becker, 1976). We have the following
four constraints in household utility maximization, as described by Huston and
Finke (2003):

Constraint #1: Consumption technology

yi= Zbinj, 2)
f=1

where yi represents the quantity of the ith characteristic of the jth good (x), for all
i =(, ... r)in a system of r characteristics and n goods and bj is the
consumption technology matrix (Lancaster, 1966), which is the relationship
between characteristics and goods. Huston and Finke (2003) use the example of
food consumption to illustrate this constraint: A food item (X;) is translated into
its nutritional properties (y;) and represented by b;; Foods are chosen based on
their nutritional/health-giving properties (yi), resulting in diet production (Z,). y; is

input into Z;
Constraint #2: Commodity production with respect to utility maximization
Zi = f(yi,ti(5,0),k), €))

where y; represents input characteristics into a commodity (Z;). This requires a

production process from goods and services to flow from human capital through
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time (). Service also flows from durable goods available (k;). Another diet and
health example from Huston and Finke (2003): requirements of a diet are inputs
of nutrition and service flows from capital stock to be able to search for, purchase
and prepare meals. Also needed are service flows from durable goods (stove and
dishes). Human capital (in this case, personal discount rate (d) and other socio-
cultural factors (u)) influences the degree of health improvement from diet. This

is believed to affect the influence of time in the equation.

Constraint #3: Budget

S Py = W4V, (4

f=1

where ¥; is the quantity of good/services j and pj is the price of j, wt is the price of
time multiplied by the time and V is income from unearned sources. Income
available to purchase goods and services (x;) is determined by exogenous
variables (price of goods, price of personal time and from income from unearned

sources).

Constraint #4: Time
T=t, + Zti (5)

This represents one’s time in commodity production (tj) and income generation
(tw) and is always constrained by the time available. The maximum amount of
time that can be spent on any activity during a single day is the entire day (1440
minutes).

Consumers will allocate time and money to maximize utility given their

unique set of constraints. This can be calculated using the Lagrangian technique.
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The consumer who desires good health will demand nutrition, but this demand is
a function of the price of goods (in this case, food) and price of his/her time
(preparing meals) and income from unearned sources. The equation representing

this relationship is:

yi = (pi, W(66),V) (6)

The first order condition with respect to time is:

oz aZi aZi MP
olt

U alJ _ AaTt A A

where A is the marginal utility of time.

2.3.1 Health and utility

The choices we make in our daily lives affect our health. Each additional unit of
health is obtained with a cost or trade-off. We can choose to eat well, exercise
moderately, get enough rest and sleep, avoid/deal with stress and seek medical
attention when we are not feeling well. Conversely, we can make choices that
contribute to ill health but give us satisfaction (e.g., smoking) with knowledge of
the potential health consequences. We often trade off future health outcomes for
immediate satisfaction (Huston and Finke 2003).

Utility is affected by health status. Health (freedom from illness and pain)
helps us enjoy life to the fullest. Diabetes patients with poorly controlled blood
sugar often suffer from ill health. It is therefore assumed that a diabetes patient’s
utility is affected by blood glucose levels (or Aic), with the highest utility being
when the patient maintains A;. levels within the “normal” range.

Ay can be used to estimate utility (specifically related to health) of people
with diabetes. An A;. greater than 7.2% is associated with increased risk of co-
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morbidities and ill health among persons with diabetes. Maintaining Ajc levels
below 7.2% is predicted to reduce incidence of blindness, end-stage renal disease,
and lower-extremity amputation (Eastman et al., 1997). Small increases in Aj.
above the normal range can result in poorer health. For people with T2D, a 1%
increase in A is associated with an 18% increase risk in cardiovascular disease
(Selvin et al., 2004). Co-morbidities resulting from poor glucose control could
result in lower utility.

Studies have shown an association between utility and health of diabetes
patients. Coffey et al (2002) issued Self-Administered Quality of Well Being
index (QWB-SA) questionnaires to people with diabetes and created regression
models to fit the QWB-SA—derived health utility scores to indicator variables for
type 1 and type 2 diabetes and each demographic variable, treatment, and
complication. They found that blindness, dialysis, symptomatic neuropathy, foot
ulcers, amputation, debilitating stroke, and congestive heart failure were
associated with lower utility scores and concluded that major diabetes
complications are associated with worse health-related quality of life. In another
study, Testa, Simonson and Turner (1998) analyzed measurement properties of
outcomes assessment tools. There was an indication from the data of diabetes
patients’ strong preference for remaining asymptomatic or only having mild
symptoms. The results clearly indicated quality of life is affected by differences in

glycemic control.

2.4 Discounting

Generally, we assess present costs and consequences of our choices differently
than future costs and consequences. People usually have a positive rate of time
preference (Drummond et al., 2005), meaning that we would prefer to have the
benefit now rather than later. Preference for immediate gratification often leads to
time-inconsistent behaviours (O’Donoghue and Rabin, 2000). An example of a
time-inconsistent behaviour is stating that you will begin an exercise program in

two weeks and making the decision not to begin the program when the time
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comes. The general tendency to prefer pleasant experiences as soon as possible
and delay unpleasant experiences as long as possible is known as discounting the

future (Bradford, 2010). Discounting can be expressed as:

P => Fn(l+r)exp(-n), (7)

where P is the present value, F, is the future value at time n, r is the discount rate
and n is time (usually years).

Discount rates differ among individuals. People with a low discount rate
for health will value their future health more than an individual with a high
discount rate for health.

However, people generally desire good health; health contributes to utility
and consumers are willing to invest in it. Therefore it also enters the utility
function directly. The state of our health also influences the amount of time that
can be spent working for a wage or enjoying certain leisure activities. Lack of

health is a source of disutility (Grossman, 1972).

2.5 Health Capital

Health is not exogenous in the Grossman (1972) model, as the level of health is
dependent on the resources allocated to it. According to Grossman (1972), we
begin our lives with a certain stock of health that depreciates over time. An
unhealthy lifestyle can speed the depreciation and investing in health can slow it
down. Investments in health capital include own time and investments in market
goods such as medical care, diet, exercise, recreation and housing (Grossman,
1972). It is through these investments that we choose how long we will live.
When stock of health falls below a critical level, death occurs.

The intertemporal utility function for a consumer can be expressed as:

U =U (goHo...gHn, Zo..., Zo), (8)
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where H, is the inherited stock of health, H; is the stock of health in the ith time
period, ¢ is the service flow per unit stock, h; =gH; is the total consumption of
health services and Z; is the total consumption of another commaodity in the ith
period (Grossman, 1972).

We may make poor dietary choices (at least, in part) because we are
discounting future adverse effects of the foods we eat today in favour of other
attributes that contribute to present utility. If we base all our choices in life on
maximizing our health and longevity, we would choose a healthy lifestyle and
diet; in other words, we will choose to maximize investments in health capital.
Since factors besides health are important to us and contribute to utility, we do not
always adhere to an appropriate diet plan. One factor that is increasingly

important to many of us in modern times is convenience.

2.6 Household production theory and the evolution of modern convenience
foods

The household is a consumer. Household consumptive goods include
commodities such as food, heating and lighting fuel, clothing, appliances and
water. The household is also a producer. Becker (1972) states that households are
“small factories”, combining capital goods, raw material and labour to clean, feed
and produce something useful. According to Becker’s Household Production
theory, individuals can work for a wage or they can work at home. Working at
home does not earn a wage, but does produce consumptive goods. Time spent on
the production of goods in the home can be substituted for time earning a market
wage or time engaged in leisure activities.

The trade-off between time and money plays a key role in Becker’s
theory. Leisure time is considered a commodity that can be purchased at the price
of the forfeited wage or household production that is not acquired during leisure.
An increase in the price of leisure (through an increase in wages) should result in
a decrease in demand for leisure and an increase in the demand for the wage

workforce.
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Before the invention of modern conveniences and inexpensive,
convenience meals, there was much demand for household production.
Acquisition and preparation of non-convenience foods required a considerable
amount of time. Planning and preparing meals and cleaning up after meals were

necessary but time-consuming tasks.

2.7 Household production in modern times

Many aspects of our world have changed tremendously over the past fifty years.
In the early 1970’s, less than 40% of all married women were participating in the
work force (Gronau, 1973). In the years following the baby boom, family income
rose substantially and family size dropped sharply (Binger and Hoffman, 1998),
changing household structure in industrialized countries. Household production
became easier and it was possible to work outside the home for a wage and
maintain the home through the purchase of newly developed convenience items
(Reilly, 1982). This resulted in women joining the work force in unprecedented
numbers. In past decades, increasing incomes have lead to higher food intakes in
the United States. This has been accompanied by time constraints, time
preferences and moderate food prices (Blaylock et al., 1999).

With the widespread use of the microwave oven in the early 1980°s and
the meals and snacks developed because of it (Mitchell, 1980; Brastad and Beall,
1980), preparing a meal became as easy as taking a package from the freezer and
popping it into the microwave for five minutes. Demand for convenience food
items rose. We no longer feel we have the time to prepare meals and feel that the
time and effort is not worth the bother (de Boer et al., 2004). In the US, between
1977 and 1978, convenience foods were primarily used by employed household
managers less than 35 years of age (Capps et al., 1985). Today, convenience
foods play an important part in our lives, as people are now valuing time more
than people did a generation ago.

The principles that have applied to human consumption decades ago

continue to be applicable in modern times. We still invest in health and consume
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goods to maximize utility. Income and time are both still constraints to
consumption. What has changed over the past few decades is technology. As
explained by Lakdawalla and Philipson (2009), technological advancements have
increased the cost of physical activity and lowered the cost of food. Instead of
being paid to do physical labour in our jobs and in the household, as people did
decades ago, we now often pay to exercise (at a health club, pool, exercise or
recreation facility), while technology generally provides the energy to perform
mundane, physically demanding tasks in the home and in the workplace.

Technological advancements have increased efficiency of performance.
The wuse of computers, calculators and electronic communications has
substantially reduced the time and energy required to perform a task. Technology
continues to become more widely used, as the benefits, in the form of time and
energy savings, outweigh the cost of the technology. However, rather than free up
time for more leisure and household activities, we are required to work longer and
harder to afford them.

Technology has also lowered the cost of food. Farm mechanization, along
with changing farm structure, has increased agricultural crop production in
Canada by approximately 60% since the early 1960°s (Veeman and Gray, 2009).
Increased food production, combined with the increased efficiency of processing,
transporting and storing food has resulted in an abundant food supply at a cost
that would have been impossible a few decades ago. However, this may have
come with consequences that were unforeseeable in the 1970’s and 1980’s —
consequences resulting from the increased demand for convenience. As people
work harder and longer at high-stress occupations and engage in technologically
driven leisure activities, the demand for time saving and energy saving household

items becomes higher and higher.

2.8 Convenience and fast foods
We live in a fast-paced world. There is often little time left for anything after

work, commuting, family obligations and extra-curricular activities. As a result,
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we may neglect important aspects of our health. For example, sleep is necessary
for health and well-being, but is affected by work; there is an inverse relationship
between time spent sleeping and both the wage and time spent in the labor market
(Biddle and Hamermesh, 1990). Anything that saves time is valuable to
consumers today, including time-saving appliances and foods that require very
little preparation (convenience foods) or choosing restaurant foods that can be
ordered and picked up quickly (fast foods).

The food industry develops thousands of new products every year; many
of these are highly processed convenience foods (Nestle, 2002). Convenience
foods are generally developed to have reduced preparation time, often made
possible by the processor doing much of the preparation (Capps et al., 1985), with
processed oils and artificial flavours and aromas. The addition of fillers such as
flour, oils, salt and sugar add bulk and flavour with little cost to the producer. But
they add fat, simple carbohydrates and sodium to the product.? These factors
make many of the convenience foods that we eat nearly every day unhealthy
choices, particularly for people with certain chronic health conditions.

The growth of the fast food industry in Canada has paralleled the increase
in obesity rates in the past couple of decades. From 1982-1997, the money spent
on fast food grew at an average annual rate of 6.8% compared to 4.7% for
restaurant dining (Jekanowski, 1999). During roughly the same time period
(1985-2001), the Canadian obesity rate rose from 5.6% to 14.9% (Government of
Alberta, 2010).

Similar findings have been reported in the United States. For example, an
association between overweight and self-reported fast food consumption has been
reported in the U.S (Martin et al., 2006). Pereira et al. (2005) found a strong
association between fast food consumption and obesity in the United States.
Bowman et al. (2004) found that an increase in fast food consumption in children
and adolescents is associated with a decrease in diet quality.

? Simple carbohydrates can raise blood glucose levels.
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Chou et al (2003) investigated the factors that could explain why there has
been a 50% increase in obesity in the US since the late 1970’s. Using data from
1984-1999 Behavioural Risk Factor Surveillance System, they developed an
ordinary least squares model to examine the relationship between obesity and
factors such as per capita number of restaurants and fast food and grocery store
food price. The authors controlled for education level, marital status and
household income. The results infer that fast food and full service restaurants are
responsible, at least in part, to the increase in obesity. The authors pointed out that
the actual underlying cause of the growth in restaurants and restaurant meals may

be due in a decrease in non-market time.

2.9 Dietary adherence

Based on the theories of utility and household production, along with the concept
of health capital, we can understand the complexity of food consumption
behaviour and appreciate that it is not static, but is ever changing and evolving
with society. Given the many environmental influences in our society that
encourage consumption of high calorie, high fat, high carbohydrate and low
nutrient foods, it is little wonder why dietary adherence is a problem for people in
all walks of life. Economic pressures, time pressures, personal preferences and
social pressures may be factors responsible for following an unhealthy eating
plan. We do, however, have the capacity to consciously make healthy choices. It
may cost more money and/or time, depending on the choices made, but the
benefits, in the form of reduced risk of disease or co-morbidities, may far
outweigh those costs.

The nutrition principles that are used as a guide for diabetes patients are
basically the same as the general population and include eating a variety of
different foods, limiting high fat, high salt and high sugar foods and following a
weight maintaining diet plan (Powers, 2003). A proper diet, following nutritional
therapy guidelines set by the CDA, can reduce A;c by 1.0%-2%. Table 2-1

describes the CDA nutritional therapy guidelines for diabetes patients.
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Table 2-1 CDA Summary of Nutritional Considerations for People with

Diabetes

Nutrient Recommendation

Total carbohydrate 45-60% of total energy intake

Sugars (sucrose) < 10% of total energy intake

Fibre 25-50 grams per day

Fructose <60 grams added fructose per day

Total fat < 35% of total energy intake

Saturated Fat < 7% of total energy intake

Cholesterol <300 mg

Polyunsaturated fat >10% of total energy intake

Protein 15-20% of energy intake

Vitamins and minerals (excluding Same recommendations as general

vitamin D and folate) population. No reason to supplement.

Vitamin D 4001U supplement for people >50 years
of age

Folate 400ug supplement of folic acid for
women who could become pregnant.®

Source: Gougeon et al. (2008)

There is a strong link between blood glucose levels, which are largely
influenced by diet in the diabetes patient, and health. A diet high in simple
carbohydrates and low in fibre increases the probability of poor blood glucose
control in people with diabetes (Wolever et al., 1992) while a diet emphasising
high fibre foods has been shown to help diabetes patients maintain target blood
glucose levels. It is therefore important for diabetes patients to follow a
wholesome diet plan. Factors such as meal planning, grocery shopping, impulse
buying and other household members’ food choices may influence personal
dietary choices and therefore health outcomes. People with diabetes must be
careful not only about the food choices they make, but also when to eat, how

much to eat and how to prepare their food. Food choices and quantities must be

* It was assumed that no women in this study were intending to become pregnant
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adjusted to blood glucose test levels, which might fluctuate after exercise, when

ill, when traveling or in other situations (Powers, 2003).

2.9.1 Dietary adherence and disease risk
Diet plays an important role in the maintenance of good health. Longevity is
linked to dietary patterns (Trichopoulou et al., 1995), as are diseases such as
cardiovascular disease, diabetes, obesity and certain cancers (World Health
Organization, 2003). Kant et al. (2004) determined risk of mortality based on diet.
They used data from the National Health Interview Surveys (NHIS) 1987 and
1992, a stratified multistage area probability sample of U.S. households and a
cross-sectional household survey with continuous sampling and in-person
interviewing. Respondents were at least 45 years of age and had completed a
food frequency questionnaire (FFQ) that contained approximately 60 items. The
authors used three approaches to determine mortality risk: 1) a Recommended
Foods and Behaviour Score (RFBS), 2) factor scores from factor analysis, and 3)
clusters from cluster analysis. The multivariate-adjusted relative risk (RR) of
mortality for each of the three types of dietary patterns was examined using Cox
Proportional Hazards Regression Analysis. Respondents who left five or more
items on the FFQ blank were excluded, as were those with chronic disease, except
diabetes and hypertension. The model controlled for race/ethnicity, education
level, body mass index, smoking status, supplement use, alcohol use and energy
intake. The authors found that dietary patterns characterized by compliance with
prevailing food-based dietary guidance were associated with a lower risk of all-
cause mortality.

It is well known that health is influenced by diet, and most people are
aware of what foods contribute to good health and what foods contribute to ill
health. Although health is usually a consideration when making food choices,
factors such as taste, convenience and food availability, acceptability and
accessibility, may lead to unhealthy eating. Consumers, even those with chronic

health conditions, often make unhealthy food choices.
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Possible reasons for not adhering to an appropriate diet are many and can
change throughout one’s lifetime and in changing situations.  Children,
adolescents and adults may have different reasons for lack of dietary adherence.
Neumark-Sztainer et al. (1999) used focus groups of grade seven and grade ten
male and female students attending an inner-city school in Minnesota, USA, to
determine the factors associated with the adolescent diet. The authors aimed to
find the reasons why adolescents choose unhealthy over healthier food choices.
Hunger and cravings were reported as the most common reasons for eating what
they ate. These adolescent boys and girls stated that a low priority of eating
healthily and taste were the most important factors affecting food choices.
Convenience and appearance of the food were reported as important
considerations as well.

Schlundt et al. (1994) investigated the reasons why adults with T2D do not
adhere to their diet plans. The main reasons found were negative emotions,
resisting temptation, eating out, feeling deprived, time pressure, tempted to
relapse, planning, competing priorities, social events, family support, food refusal
and friends’ support. A similar study found health beliefs, such as perceived
susceptibility to complications; perceived severity and perceived benefits of
adherence to a diabetes management plan had a significant effect on adherence for
people with diabetes (Wooldridge et al., 1992).

Other studies have reported that time and cost were significant barriers to
dietary adherence. Williamson et al. (2000) found that time was a barrier to
dietary adherence for diabetic patients in the US. In their survey of 75 diabetes
patients, 55 had reported that time constraints interfered with healthy eating,
while 9 reported lack of finances. Similar to the findings in this study, other
barriers were lifestyle, portion control and denial/unwillingness to make changes.

A study by Cade et al. (1998) from the UK revealed that over half of
participants in a diet study reported that following a healthy diet was not difficult.
Participants reporting this were found at both high and low dietary adherence

scores, as determined by a diet scoring technique. In the same study, perception of
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the cost of a healthy diet varied from the highest-scored participants to the lowest,
with 29% of the highest scoring participants reporting that it was more expensive
to follow a healthy diet, compared to 40% of the lowest-scoring group. 46% of the
highest-scoring group also reported that time was a factor in healthy eating. The
authors noted that this may not be a good representative sample, as the
participants generally had higher incomes and higher education levels than the
general population.

It appears that barriers may differ from region to region, with cost being
reported as a barrier more frequently in poorer areas than in more affluent areas.
For example, cost was the most identified barrier to following a recommended
diet by T2D patients in a poor neigbourhood in suburban Virginia, USA (Vigan,
et al., 2005).

Time preference applies to food consumption behaviour as it does other
behaviours, sometimes resulting in the consumption of foods that may lead to ill
health in the future. Huston and Finke (2003) concluded that time preference was
a significant factor in determining individual diet quality. They hypothesized that
the willingness to subvert future for present utility influences the process of

sacrificing time, flavor, convenience and price for a healthful diet.

2.10 Barriers to healthy eating: Constraints

Dietary adherence is often a matter of choice. The consumer may prefer a
chocolate bar rather than a fruit salad for dessert with the resources to choose
either. However, there are limits to consumption. Our food consumption choices
are limited by time (planning, purchasing or harvesting, preparing, consuming)
and budget (money available for food) as well as by food availability. These
constraints influence consumption decisions. For example, high carbohydrate,
high fat convenience foods may be chosen over healthier foods if they are
inexpensive and require little or no preparation time. Due to more relaxed
constraints, less healthy foods may seem more attractive to consumers,

particularly to those with less time or money budgeted for food.
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2.10.1 Time constraints: Managing work and leisure

Evidence that time constraints can contribute to stress and ill health has been
suggested by Halpern (2005). Halpern (2005) studied health effects of a flexible
work policy and found a negative association between a flexible work policy and
absenteeism as well as health symptoms of stress. Alberta residents spend more
time at paid employment and less time at leisure than residents of any other
Canadian province (Human Resources and Skills Development Canada, 2006;
Human Resources and Skills Development Canada, 2009). Less leisure time and
more work time may mean that Albertans are at a greater risk of stress-related ill
health than other Canadians.

Time constraints may result in poor meal planning and less time for meal
preparation. This could mean that higher socio-economic consumers may spend
less time on self-care activities, assuming that higher income individuals work
longer and have more disposable income for recreation and entertainment, leaving
little time for self care. Ettner et al. (2009) studied the association between
socioeconomic status and time spent on diabetes self-care activities. The authors
used Bayesian two-part models to determine the extra time that diabetes patients
of different race/ethnicity, education and income spend on these activities while
controlling for demographic and clinical characteristics. They found that
socioeconomically disadvantaged patients spent more time on self care activities

(foot care, shopping/cooking and exercise).

2.10.2 Budget constraints: Food security
The definition of food security is “a household-level economic and social
condition of limited or uncertain access to adequate food” (USDA, 2008

www.ers.usda.gov/Briefing/FoodSecurity/labels.htm). Food security includes not

only getting enough food and preventing nutritional diseases (i.e. food adequacy),
but also quality and acceptability.
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Budget constraints could contribute to food insecurity and lead to ill
health, particularly for people with a chronic condition and are on a very limited
budget. Studies have shown an association between low socio-economic status
and ill health in diabetes patients, such as more frequent physician visits (Nelson
et al., 2001; Bachmann et al., 2003). Balancing household food expenditures,
other household costs, health costs, and recreation and entertainment may be

difficult for many Canadians.

2.10.2.1 Food costs and food security

In 2008, the average Canadian household spent 10.4% ($7,435) of total
expenditure on food (Statistics Canada, 2008). Albertans spent 8.9% of their total
household expenditures on food in the same time period. While this is a small
percentage of the average household expenditure, there are many Canadians
(including Albertans) who find it difficult to provide food for themselves and their
families. In 2007-2008, 7.7% of Canadian households were not food secure
(Health Canada, 2011). Food insecurity in Alberta, as well as Quebec and
Saskatchewan, was significantly lower than the national average (Health Canada,
2011). For food insecure people, providing enough food may mean sacrificing
quality, and opting for less expensive energy-dense, nutrient poor foods to satisfy
hunger and cravings, rather than meeting micronutrient needs. This may lead to
choosing to eat at fast food restaurants instead of full service when dining out, as

they offer large portions at relatively low cost.

2.10.2.2 Food Acceptability

Humans expect food consumption to be a positive experience. Acceptability
refers to a pleasant taste and freedom from feelings of guilt or adverse reactions.
Food preferences begin to develop in infancy and continue to develop throughout
life, with new food experiences, changes in social environment and increases in
knowledge (Birch, 1998). Factors affecting food acceptability include cultural or

religious beliefs, individual food tolerances, exposure to different foods,
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information and perceived risks associated with a food and personal preference
for sensory and hedonic attributes. Human food choice is limited more by social
and psychological barriers than by lack of food attainability (Mela, 1999).
Therefore, food acceptability may be one of the most important barriers to
following an appropriate diet plan.

Food acceptability is influenced by food neophobia, the fear of consuming
a new food. Humans have a natural tendency to seek out new food experiences
and at the same time have fear of trying new foods. Foods introduced in infancy
or early childhood are likely to be accepted much more readily than those
introduced later in life. With this in mind, it is logical to assume that an
environment with a greater variety of food choices would result in greater food
acceptability and a more diverse diet.

To test the assumption of greater acceptability with more food choices,
Flight, Leppard and Cox (2003) administered questionnaires to adolescent
students from one metropolitan school and two rural schools in South Australia to
determine if socio-economic status and community food environment were
associated with food neophobia and willingness to try unfamiliar foods. They
found that, while the urban participants had greater familiarity with different
foods than did the rural participants, there was only a weak association between
food neophobia and socio-economic status within the same community. However,
they found a significant association between a combined low socio-economic
status and rural area participants and food neophobia. The individuals who had
the least exposure to new foods had the greatest food neophobia in this
demographic.

2.10.2.3 Food Accessibility

Food may be plentiful and nutritious but be out of reach for some due to budget
constraints. The economic situation in the household may play an important role
in food choice. Low socio-economic status is strongly associated with a poorer

quality diet (Darmon and Drewnowski, 2008). Food costs and physical access to
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healthy foods may be significant barriers to following dietary recommendations
(Jetter et al., 2008; Horowitz et al., 2004). Monsivais and Drewnowski (2009)
found that a higher energy diet was associated with lower nutrient and lower fibre
intakes and that a nutrient dense diet was associated with a higher cost. In another
study, Kirkpatrick and Tarasuk (2003) used 1996 data conducted by Statistics
Canada to determine the relationship between income level and household food
expenditures. They found that total food expenditures (including restaurant
expenditures) were lower for low-income households than higher income
households. Low-income households also purchased fewer servings of fruits and
vegetables, dairy products and meat and meat alternates. They concluded that an
economic constraint could be a barrier to healthy eating in Canada.

A poor quality diet may lead to obesity, perhaps due to consuming too few
servings of (nutrient dense) fruits and vegetables and too many servings of high
calorie (energy dense) snack foods. An association between socio-economic status
and obesity has been widely reported (Drewnowski and Darmon, 2005; Evans et
al., 2000). Darmon et al (2004) used a regression model to determine the
relationship between energy density and diet cost at various levels of energy
intake and found that energy dense diets were less costly than nutrient-dense,
lower-energy diets.

Meyerhoefer and Leibtag (2010) studied the impact of relative prices of
low- and high-carbohydrate foods on diabetes patients’ medical expenditures. The
authors used consumption data from 2000-2005 along with Neilsen Homescan
price data. The developed a model which included the log of medical expenses
(ME), prices (P) and income (Y). These variables were transformed into log

values because they were skewed to the right. The model they developed was:

logMEit = am+ & + Y hxic+ Y yklog Pmexp(k) + BlogYi + &, (9)
h K
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where k is food price at different carbohydrate levels, m is market area and x is all
other control variables.

The authors controlled for price, age, ethnicity, gender, education level,
household age composition, income per adult equivalent, census region and
whether or not the participant lived in a metropolitan area. Data did not include
food away from home; it was assumed that food eaten in restaurants did not bias
the results. The results showed that the price of high carbohydrate foods was
positively associated with both diabetes diagnosis and medical expenditures of
diabetes patients in the United States. They also found a positive association
between BMI and the price of high carbohydrate foods among women.

Socio-economic status may also influence health and disease risk. VVozoris
and Tarasuk (2003) used a multiple logistic regression and data from the
1996/1997 National Population Health Survey to estimate the odds that a
randomly selected individual in a household characterized by food insufficiency
would report poor health. Individuals in food-insufficient households were more
likely to report heart disease, diabetes, high blood pressure and food allergies.
Control factors were age group, sex, education level and household income
adequacy.

Accessibility may differ among neighbourhoods in the same region.
Locally, Smoyer-Tomic, Spence and Amrhein (2006) used city of Edmonton data
to determine supermarket accessibility in different neighbourhoods. They tested
the hypothesis that inner-city dwellers would have poorer accessibility than
outlying neighbourhoods and that supermarket accessibility is greatest in high
need areas. They assumed minimum distance from each neighborhood to a
supermarket (choosing the closest distance). They calculated accessibility for a
particular neighborhood using the population-weighted average distance of all the
postal codes within the neighborhood’s boundaries. They found that high-need
and inner-city neighborhoods had greater supermarket accessibility than other

areas in the city. However, six high-need areas had poor accessibility.
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2.10.2.4 Food Availability

The maintenance of an appropriate diet is not possible unless healthy foods can be
acquired. For some people, healthy foods may be available but out of reach, due
to reduced physical mobility, lack of transportation and/or lack of time. Healthy
food availability is low if healthy foods are not available at outlets that the
consumer can visit with relative convenience (such as in the neighbourhood the
consumer lives or works). Therefore, healthy food availability may differ among
neighbours, depending on mobility, time constraints and access to transportation.

Some neighbourhoods across North America have greater availability of
healthy foods than others. Franco et al. (2009) hypothesized that inadequate
availability of healthy foods could be a barrier to following an appropriate diet
plan. Food frequency data from subjects living in the Baltimore area were used in
this study. A large percentage of black participants were found to have low
availability of healthy foods compared to white participants. Income and
education were also associated with food availability. Participants living in low
healthy food availability census tracts consumed significantly higher amounts of
processed meats and saturated fats than those living in high healthy food
availability census tracts. They concluded that lack of availability could make
healthy eating difficult in some environments, even for consumers motivated to
eat well.

Other studies have also focused on food availability in neighbourhoods
with different racial, ethnic or socioeconomic compositions. For example, Moore
and Diez Roux (2006) examined the associations between food stores/ liquor
stores with racial/ethnic composition and socioeconomic composition in three
states in eastern America. More than twice as many grocery stores and half as
many supermarkets were found in minority and racially mixed neighbourhoods as
predominantly White neighbourhoods. Four times as many grocery stores and half
as many supermarkets were found in low-income neighbourhoods as high-income
neighbourhoods. Also, poorer neighbourhoods were found to have fewer fruit and

vegetable markets, bakeries, specialty stores and natural food stores, but more
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liquor stores. The authors concluded that the local food environment may
contribute to health disparities among neighbourhoods.

Several studies have shown that differences associated with obesity exist
in food availability between neighbourhoods in the same or nearby city or town.
For example, Zick et al. (2009) used data from Utah and found that, compared to
no neighbourhood food outlets, the presence of at least one convenience store, full
service restaurant or fast food restaurant was associated with reduced risk of
obesity. They also found an association between retail food options and
BMl/obesity, varying with income. Multiple food options within a neighborhood
reduce BMI/obesity risk, relative to no food options, for all individuals, regardless
of income.

Other North American studies reiterate the findings that food availability
varies with neighbourhood (Horowitz et al., 2004), and that neighbourhood food
availability is associated with differences in resident health outcomes (Inagami et
al., 2006; Morland et al., 2006) as well as diet quality (Laraia et al., 2004).
Another study found that neighbourhood features that facilitate physical activity
are associated with a lower BMI (Zick et al., 2009). However, research conducted
in Guatemala by Asfaw (2008) suggests a positive association exists between
availability of supermarkets and BMI. Perhaps the association between food
outlets and BMI is different between developing countries and the industrialized

world.

2.11 The economics of dietary adherence among T2D patients

The results of the research presented in this thesis helps us to better understand
the relationship between budget and time constraints and the availability and
accessibility of food for T2D patients in Edmonton. People with chronic
conditions such as diabetes are particularly vulnerable to ill health if an
appropriate diet is not followed. It is therefore necessary to consider food
availability, accessibility and acceptability for people with diabetes, as these

factors affect food choices.

34



Time and budget constraints directly affect availability and accessibility of
food and therefore influence consumption decisions. If an item you wish to buy is
not available locally, you may choose to invest time by traveling to another
location to purchase it. The extra time cost increases the total cost of the item.
Your consumption choice will then depend on the cost of your time, the utility
you expect to derive from the item, the availability and accessibility of close
substitutes, and the utility you expect to derive from either of those substitutes. If,
on the other hand, an item is available but the price is prohibitive (i.e. not
accessible), given your budget constraint and considering other food and non-food
consumptive goods, you will simply not purchase the item.

Consumption decisions are also influenced by acceptability. Acceptability
affects the level of utility. A food may be available and accessible to you, but if it
offers no utility, or offers only a net negative utility, you will choose not to
consume it; you may choose a substitute that will cost more money and/or time.
Therefore, acceptability may influence both budget and time cost of food.

Acceptability, along with availability and accessibility, are important
considerations in diet choices and therefore influence the quality of one’s diet. As
explained earlier, health is one of many factors affecting utility. Diet quality of an
individual will depend partially upon health considerations, but also other food
attributes that deliver utility, such as taste, alleviation of hunger and social
aspects. These factors are combined to result in food choices that maximize
utility, given time and budget constraints. Depending on individual preferences

and constraints, the quality of the diet may range from very good to very poor.

2.12 Diet quality measures

Several indices have been developed to determine diet quality. Diet quality
indices, as opposed to measures such as Recommended Daily Allowance (RDA)
and Recommended Dietary Intakes (RDI), allow for an assessment of the diet as a
whole, instead of analysis of isolated nutrients (Drewnowski et al., 2009). Overall

diet quality has a stronger association with risk of disease than does individual
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nutrients or foods (Kant, 1996). Waijers et al. (2007) reviewed many studies on
diet quality indices to determine their effectiveness in assessing overall diet
quality and association with disease risk and mortality. They found that existing
indices do not predict morbidity or mortality significantly better than individual
dietary factors. However, they concluded that it is questionable that it may be
impossible to obtain a score that is a much better predictor of health outcomes.

Among the most common diet quality indices are the Healthy Eating
Index (HEI), Alternate Healthy Eating Index (AHEI), Recommended Food Score
(RFS) and Diet Quality Index (DQI). Variations of diet diversity indices have also
been used to model diet quality. Many studies have been conducted to determine
a link between diet quality indices and diet-related disease. However, the link
between these measures and health outcomes remains challenging for researchers
(Drewnowski et al., 2009).

2.12.1 Dietary diversity
Eating a variety of foods from all food groups helps to increase the probability of
meeting nutritional requirements. Canada’s Food Guide (Health Canada, 2007)
recommends that adults consume a daily minimum of the following: 7 servings
of fruits and vegetables, 6 servings of grains, 2 servings of meat and meat
alternates and 2 servings of dairy products. The positive health outcomes derived
from healthy food diversity contribute to utility.

We can model the association between food diversity and a proxy used for
health utility. Anderson et al (2007) conducted a literature and web search and a
population-based dietary survey to develop an objective, nutrient-based healthy
eating indicator shopping basket (HEISB) tool in the UK. Since national food
surveys were used as part of the study, the authors were able to identify
commonly consumed and culturally acceptable foods. The final tool contained 35
items. Categories developed for the final tool included fruit and vegetable; potato,

bread and cereal; fish/meats; dairy; and fatty and sugary foods. They concluded
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that the tool could provide a rational basis for examining access and availability
of healthy foods in retail and consumer studies.

Drescher (2007) developed a method for determining healthy food
diversity in Germany. The basis for the research was previous studies indicating
that diverse diets are associated with positive health outcomes. For example, a
diverse diet is associated with a lower risk of all-cause mortality (Kant et al.,
2004; Kant et al., 2003) and lower risk of cancer (Fernandez et al., 2000;
Franceschi et al, 1995; Lucenteforte et al., 2008). The objective of the research of
Drescher (2007) was to identify factors that initiate consumers to demand high

quality diets and improve willingness to pay for healthy eating.

2.12.2 Dietary diversity and health

The association between dietary diversity and health outcomes has been well
documented. Franceschi et al (1995) studied the link between breast cancer and
diet diversity. They administered a food frequency questionnaire in Italy between
the years 1991 and 1994. The questionnaire asked about consumption of 79
different foods, grouped into 18 food groups. The authors found a positive
association between breast cancer incidence and number of servings of bread and
cereal dishes, pork and processed meats, and sugar and candies and a negative
association between breast cancer incidence and number of servings of milk,
poultry, fish, raw vegetables, potatoes and coffee and tea. Also, the variety of
vegetables in the diet appeared to have a positive effect beyond that of the
benefits of a high vegetable intake, suggesting that diversity itself plays a role in
breast cancer prevention.

Similarly, Garavello et al (2008) studied the relationship between diet
diversity and the risk of oral or pharyngeal cancer. In this study, diet diversity is
defined as the total number of foods consumed at least once per week. Data used
for this study was from the Multicentric Case Control Study (1991 and 2005) in
Italy. The authors controlled for socio-demographic characteristics, smoking and

alcohol consumption habits, anthropometric measures, personal medical history
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and family history of cancer. A food frequency questionnaire revealed
information about consumption of 78 foods (portion size or frequency of
consumption was not recorded). Data were analyzed using multivariate odds
ratios. The study suggests that a more diversified diet (especially in fruits and
vegetables) reduced the risk of oral and pharyngeal cancer.

Dietary diversity is associated with more general health indicators, such as
mortality. Kant et al (1993) compared mortality rates with dietary diversity, based
on consumption of foods from five food groups. They administered 24-hour
dietary recalls to determine the foods eaten in one day. Each food from a
recommended food group (fruit, vegetables, dairy, meat and meat alternates,
grains) was assigned one point. Foods excluded from the categories included
carbonated drinks, alcoholic beverages, high-fat snacks, candy, coffee and
pastries. The analysis controlled for age, income, BMI, supplement use, physical
activity, education, blood pressure and cholesterol level. Data were analyzed
using Cox’s Proportional-Hazards Analysis, from which the association between
dietary diversity score (DDS), age at initial interview and other variables
contributing to mortality was made, by using the Proportional-Hazards General
Linear Model (PHGLM). The inverse diversity-mortality results showed that the
relative risk associated with consuming foods from fewer food groups was
significantly lower than those who consumed a more diverse diet. The authors
concluded that omitting food groups was associated with an increased risk of

mortality.

Dietary diversity models

Dietary diversity is associated with positive health outcomes and generally
increases with income and wealth (Arimond and Ruel, 2004). Since
socioeconomic factors are associated with dietary diversity, it is reasonable to
assume that low socioeconomic individuals and households may suffer from
poorer health due to lack of dietary diversity, all else being equal. However,

dietary diversity may be difficult to assess. Ruel (2002) explains that, although
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dietary diversity can be a useful tool to assess diet quality, more research is
needed to develop accurate indicators of dietary diversity.

Other models of dietary diversity have been developed and used. A
dietary diversity model developed by Maillot et al. (2008) using nutrient profiling,
a tool used to rank foods based on nutrient content, to help low socio-economic
people consume a more diverse diet. Using data from the nationally representative
French INCA (enquete Individuelle et Nationale sur les Consommations
Alimentaires) survey and its associated food composition and price database, they
identified foods with good nutrition for price. They concluded that nutrient
profiling can be useful for identifying foods of good nutritional quality.

Dietary diversity models are often used in developing nations. In many
countries, such as the Philippines (Kennedy et al., 2007), Burkina Faso (Savy,
2005) and several countries in Africa, Asia and Latin America (Arimand and
Ruel, 2004), diet is usually based on staples such as rice with very little of
anything else. When food diversity is very low, any increase in diversity will
likely result in improved nutritional status. This may be the reason for the strong
association between dietary diversity and improved health among low socio-
economic status people.

Other studies have indicated that dietary diversity in industrialized nations
is associated with obesity (Kennedy, 2004). However, discrepancies in findings
exist; some research shows that BMI increases with diversity and others find that
dietary variety is associated with a BMI that is more likely to be in the normal
range. Kennedy (2004) concluded, based on evidence from dietary components of
different people, that perhaps this discrepancy is due to the nature of the foods
added (increasing the number of high energy density foods may increase weight
and body fat, leading to obesity, while increasing the number of nutrient dense,

low-calorie foods, such as fruits and vegetables, may help prevent obesity).

2.12.3 Healthy Eating Index

39



The Healthy Eating Index (HEI) is a diet quality measure using a 100-point
scoring system to determine compliance to recommended dietary guidelines
(Hann et al. 2001). The HEI was first developed in America in 1995 and
contained ten components. The index was changed in 2005 to reflect the changed
dietary guidelines, which included an increase in the emphasis of diet quality
aspects (Guenther et al, 2007). Table 2-2 shows components of the HEI (2005).

A Canadian version of the HEI (HEI-C) exists and has been used by
Canadian researchers (Woodruff et al., 2008; Shatenstein et al., 2005).

40



Table 2-2

Healthy Eating Index—2005

Component Maximum | Standard for | Standard for
points maximum minimum score of zero
score
Total fruit (includes 5 >.8 cup equiv. | No fruit
100% juice) per 1,000 kcal
Whole fruit (not juice) |5 >0.4 cup No whole fruit
equiv. per
1,000 kcal
Total vegetables 5 >1.1 cup No vegetables
equiv. per
1,000 kcal
Dark green and orange | 5 >0.4 cup No Dark Green or
vegetables and legumes equiv. per Orange
1,000 kcal Vegetables and
Legumes
Whole grains 5 >1.5 0z equiv. | No grains
per 1,000 kcal
Milk 10 >1.3 cup No milk
equiv. per
1,000 kcal
Meat and beans 10 >2.5 0z equiv. | No meat or beans
per 1,000 kcal
Oils 10 >12 grams per | No oil
1,000 kcal
Saturated fat 10 <7% of energy | >15% of energy
Sodium 10 <0.7 gram per | >2.0 grams per 1,000
1,000 kcal kcal
Calories from solid 20 <20% of >50% of energy
fats, alcoholic energy

beverages and added
sugars (SOFAAS)

Source: Guenther et al. (2007)
The results of a study by Weinstein et al. (2004) suggest that HEI could be

a useful tool for nutrition and health studies. This study was conducted to

determine if HEI could be associated with nutritional biomarkers and to determine

the biomarkers most associated with diet quality and healthful food intake

patterns. They calculated HEI scores (placed into five categories) and obtained
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blood nutrient data from 16,467 adult participants in the National Health and
Nutrition Examination Survey (NHANES) I11, 1988-94. Using weighted crude
and partial Pearson correlation coefficients (r) between HEI scores and blood
nutrients, they found a positive correlation between HEI scores and serum and red
blood cell folate, serum vitamins C and E and all serum carotenoids except
lycopene. These blood nutrient concentrations were higher for participants in the
highest HEI score group compared with those in the lowest group. Dietary
supplement use was associated with a higher HEI score. They concluded that HEI
is associated with many blood nutrients. Biomarkers of fruit and vegetable intake
showed the strongest association with HEI. HEI was not significantly correlated
with several circulating nutrient levels of lycopene, serum ferritin, serum
selenium, vitamin D, serum calcium and vitamin A. External factors, such as
homeostatic control and sources other than food (e.g. sunlight) help to explain the
discrepancy with some nutrients. The authors concluded that HEI may be used to
assess diet quality and as a measure of dietary quality in chronic disease studies.

Drewnowski et al (2009) used HEI to determine a link between diet
quality measures and health outcomes. Participants (2200 men and 2881women)
recorded dietary intake over a 24-hour period prompted by a list of 240
commonly consumed foods and beverages provided by the study team. Analysis
of Variance (ANOVA) and regression models revealed no association between
HEI and plasma lipid profiles. They found a weak negative association between
HEI and BMI and blood pressure in men.

HEI has been used as a tool for determining diet quality of populations.
McCabe-Sellers et al. (2007) studied the diet quality of people in the Lower
Mississippi Delta (LMD). Using data from a telephone survey of 1699 people
from the Foods of our Delta Study 2000, they determined specific interventions
needed, and the population subgroups needing special attention. They also
compared regional intakes with those of the country. They found that adults in the
LMD region had lower HEI scores than the national average (data from NHANES
1999-2000) and that adults in the LMD had a poor diet (HEI score <51), but the
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LMD participants whose diets were considered as ‘“needs improvement”
(HEI<80) and “good” (HEI >80) did not differ from national scores. From these
results, the authors concluded that nutrition interventions are needed for low-
income adults in the LMD.

Similar studies have shown positive associations between HEI and plasma
biomarkers. Hann et al. (2001) found that higher HEI scores were associated with
greater dietary variety, higher intakes of fruit and lower intakes of fat. In their
sample of 340, 21-80 year old women, higher HEI scores were associated with
higher levels of folate, vitamin C fibre and other nutrients. They also found that
higher HEI scores were also associated with the participant being older, married,

better educated and having a higher income.

2.12.4 Diet Quality Index (DQI) and variants of DQI

DQI was developed by Patterson et al. (1994). The purpose of developing the
DQI was to incorporate current dietary guidelines with improved methods of
estimating servings and develop and incorporate measures of variety and
moderation (Haines et al., 1999). This dietary measure uses a composite of eight
food and nutrient variables based recommendations from the 1989 National
Academy of Sciences in the United States (Popkin et al.,1996). Patterson et al.
(1994) stratified this data into three levels of intake and eight variables for
scoring. If a dietary goal was met, the participant was given a score of zero. If not
met, but still considered a fair diet, the participant was given a score of one. Two
points were given to those who had what was considered a poor diet. When
summed over the eight variables, a possible score could be from zero (excellent
diet) to 16 (poor diet). A total score of 4 or less was indicative of a good diet,
while a score of 10 or more indicated a relatively poor diet (Popkin et al., 1996).
The results of their study showed that lower scores (indicating a good diet) were
associated with single diet quality measures, such as vitamin C and fibre. From
this, they concluded that DQI reflected total diet quality and using single nutrients

or foods as diet indicators may result in substantial misclassification.

43



DQI has been used by researchers to determine diet quality differences
among populations and changes in diet quality over time. Popkin et al. (1996)
used DQI to determine if dietary differences exist among different racial (Blacks
and Whites) and socioeconomic groups (low, medium and high) in the United
States. They also determined trends in improving or declining dietary quality over
time. The authors used data from 6061 participants in the 1965 Nationwide Food
Consumption Surveys, 16,425 in the 1977-1978 Nationwide Food Consumption
Surveys, and 9920 in thel1989-1991 Continuing Survey of Food Intake by
Individuals. They found that diet quality improved for all groups from 1965 to
1989-1991. It was also found that in 1965, Whites of high socioeconomic status
followed the least healthful diet (as indicated by higher DQI scores) and Blacks of
low socioeconomic status had the most healthful diet.

Diet Quality Index — Revised (DQI-R)

Haines, Seiga-Riz and Popkin revised the original DQI in 1999, resulting in the
Diet Quality Index Revised (DQI-R). They expanded the 16-point scale to 100
and reversed the scale (a higher score on the DQI-R scale indicates a better
quality diet). In contrast to the original DQI measure of eight characteristics, the
DQI-R reflects 10 dietary characteristics. The purpose of the revisions to the DQI
was to reflect revised dietary guidelines and to incorporate indicators of risk
important for young people. Also, diversity and moderation factors were added to
directly reflect dietary guidelines.

To evaluate the DQI-R, the authors used data from the 1994 Continuing
Survey of Food Intakes by Individuals that included a sample of 3202 adults to
evaluate the DQI-R. Participants completed two days of dietary data by using 24-
hour recalls, spaced 10 days apart. Data were analyzed by Pearson correlation,
ordinary least squares and a nonparametric test to determine trends across groups.

Results showed that the mean DQI-R was 63.4 out of a possible 100
points. 66.9% of participants met guidelines for cholesterol and 59.6% met iron

recommendations. Only 19.6% met guidelines for fruit and 23.1% met calcium
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intake recommendations. The higher scores showed both qualitative and
quantitative improvements (compared to the lower scores) in all components of
the DQI-R. The authors believed that the DQI-R should provide an estimate of
diet quality relative to national guidelines. Changes in overall diet quality over
time can also be assessed by DQI-R.

Newby et al (2003) assessed the reproducibility and validity of the DQI-R
using dietary data from 127 men aged 40-75 years. Data included two food
frequency questionnaires (FFQs) and two 1-week diet records. DQI-R scores were
computed using these data. Diets were assessed separately by each method.
Biomarkers were assessed by blood sample.

The authors found a significant positive association between the FFQ
scores (reproducibility correlation = 0.72). Correlations between scores for each
of the 2 FFQs and diet records were 0.66 (FFQ-1) and 0.72 (FFQ-2). A direct
correlation was found between DQI-R scores from FFQ-2 and plasma
biochemical measurements of a-carotene (r = 0.43, P < 0.0005), B-carotene (r =
0.35, P < 0.005), lutein (r = 0.31, P <0.005), and «-tocopherol (r = 0.25, P <
0.05). An inverse relationship was found between DQI-R and plasma total
cholesterol (r = -0.22, P < 0.05). With these results, the authors concluded that the
DQI-R is reasonably reproducible and valid, although the validity of predicting
disease outcomes by this method would require more research.

Diet Quality Index International (DQI-I)

The DQI International (DQI-I) is a diet quality measure that, like many others,
uses a scoring system. The components of DQI-I include variety, adequacy
(servings of food groups and nutrients), moderation and overall balance (see
Table 3-1). This measure was developed for cross-national comparison of diet
quality (Kim et al., 2003), but can be used for assessing diet quality of single
populations. Since this measure is comparable across nations, it is possible to
compare, between nations, areas of strengths and weaknesses in different

populations. For example, Kim et al. (2007) found that the typical Chinese diet is
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low on variety, presumably due to lower socio-economic status, while the
American population tends to score high on variety. In contrast, the Chinese
scored high on moderation and Americans scored low on this aspect of diet
quality.

Tur et al. (2005) investigated the suitability of the DQI-I to the
Mediterranean Diet. Data were collected by administering two 24-hour recalls
and a food frequency questionnaire to 1200 (male and female) participants aged
16-65 years. The study was done in the Balearic Islands (Mediterranean) in 1999-
2000. Adherence to DQI-I and the Mediterranean Diet were examined and
correlations of adherence between the two diets were calculated. Results
suggested that the Balearic diet is of poor quality, although several studies have
shown that the Mediterranean diet to be of superior quality, as it is associated with
reduced risk of cardiovascular disease (Estruch et al., 2006) and increased life
expectancy (Trichopoulou et al., 2003). The authors stated that, in spite of the
claim of being applicable to diets around the world, the DQI-I measure is not
applicable to the Mediterranean diet.

Discrepancies between the Mediterranean Diet and DQI-1 existed for
alcohol and olive oil consumption guidelines, both of which are important in the
Mediterranean Diet but considered as empty calorie foods in DQI-I, adding
calories to the diet with no nutritional or health value. However, moderate
consumption of alcohol has been associated with reduced risk of cardiovascular
disease (Goldfinger, 2003) and olive oil processed in the Mediterranean contains
vitamin E and other health-promoting chemical compounds (Owen et al., 2000).
A discrepancy also existed with moderation, as dietary fat in the Mediterranean
Diet was considered excessive in the DQI-I. The authors suggested that the DQI-I
should be modified to better represent the unique dietary patterns of the
Mediterranean.

In contrast, Florence et al. (2008) found the DQI-I to be comparable to the
HEI in Nova Scotia, Canada. They used both DQI-I and HEI to determine an

association between diet quality and academic performance in 5200 grade five
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students. Data were analyzed from the 2003 Children’s Lifestyle and School-
performance Study (CLASS), a large study of health, nutrition, physical activity,
school performance, and socioeconomic determinants among grade five students
in Nova Scotia, Canada. Data were collected by visiting schools and
administering a survey on children’s activities and an age-appropriate food
frequency questionnaire. Heights and weights were also measured. Mean DQI
score was 62.4 and ranged from 26.0-86.0. They found that children in the second
and third tertiles were less likely to fail, suggesting that diet quality is associated
with academic performance. Results from HEI were similar to DQI-I.

The results from the previous two studies suggest that, although RDAs and
Als for DQI-I are country-specific, perhaps the DQI-I may require further
modification to be appropriate for the Mediterranean Diet, but may be appropriate

for the Canadian diet, as it is very similar to the American Diet.
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CHAPTER 3: METHODS: INSTRUMENTS AND PROCEDURES

3.1 Introduction

This chapter begins with a summary of the data collection process for the dietary
adherence branch of the PANDA study (tables and detailed procedures and
protocol can be found in appendices), followed by data coding and data entry
protocol specific to the economic aspects of dietary adherence. A detailed
description of variables and a rationale for each is also included, as well as the
rationale and procedure for developing DQI-I, a key variable used as both a
dependent and an explanatory variable in the analysis.

Cross-sectional data were collected from June to October, 2009 from T2D
patients living in the Edmonton area. 80 participants completed the questionnaire,
had a blood sample taken (for Ajic measurement) and had anthropometrics
completed. Of these, 49 also completed a three-day food record and activity
recall, as well as collected and submitted grocery and food receipts. Attention to
detail and strict adherence to protocol were needed to ensure effectiveness of the

instruments and accuracy of the data.

3.2 Recruitment

Procedures followed throughout this study were in accordance with the ethical
standards of the University of Alberta. Recruitment of T2D patient participants
for this study began following ethics approval in mid-June, 2009 (ethics approval
number: pro00005337). A newspaper article in the Edmonton Journal and a five-
minute television presentation were very successful in recruiting participants.
Recruitment details are described in Appendix B.

Prospective participants either telephoned or emailed the PANDA team to
become involved in the study. Directions to the University of Alberta Agriculture-
Forestry building (Appendix C) were given to participants following scheduling
of an information session. Included with the directions was a letter describing the

inclusion criteria and background information on PANDA. The phone and email
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scripts, indicating all inclusion criteria and other relevant information for the

participant, can be found in Appendix D.

3.3 Instrument testing and administration
All instruments used in this study were appropriately and thoroughly tested before
implementation. This was to help avoid or minimize ambiguity or confusion in
the questionnaire, and to estimate time for the participants to complete the
required tasks. Test subjects were mostly university student volunteers but also
included faculty members and members of the general public.

Figure 3-1 illustrates the data collection process for the nutrition and

economics section of PANDA.
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PANDA Nutrition/Economics Data Collection

ETHICS APPROVAL

RECRUITMENT

INFORMATION SESSIONS
throughout summer 2009
Materials given to participants
(1 session/participant; held on day 0)

—

QUESTIONNAIRE
BLOOD SAMPLE
ANTHROPOMETRIC
ASSESSMENT

(collected from participant
on day 0)

v

ACTIVITY

RECALL

(one random 15
minute
interview
conducted by
phone)

™.

FOOD RECORD
(submitted by
participant on day 14)

GROCERY
RECEIPTS
(submitted by
participant on day 7,
14, 21, 28)

Figure 3-1  Nutrition/Economics Data collection overview
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3.3.1 Anthropometric measurements
Weight, height, waist and hip measurements were performed on each participant.

Details on measurement technique can be found in Appendix A.

3.3.2 Questionnaire

The questionnaire was developed to gain insight into perceived barriers to dietary
adherence. Team members contributed questions relevant to their research area.
Many questions were developed from other similar questionnaires (Cohen et al.,
2002), and some were developed specifically for our unique group of participants
and the data we had required for our analysis. The questionnaire included several
questions regarding adherence to Canada’s Food Guide and frequency of
consuming different foods.

Questions regarding time and money spent on eating, sleeping, exercising,
working and other activities were considered when developing the questionnaire.
It was also necessary to know what resources the participant perceived were
available (or lacking). Household income and number of people living and eating
in the home gave information on money available for wants and needs. The food
record, anthropometrics, activity recall, grocery and food receipts and the A;. test
showed actual results to compliment the perceived (stated) results obtained from
the questionnaire.

Responses were coded and codes were transposed onto the questionnaire
in Appendix H. Questionnaires were developed with the following considerations:
Length: There were several sections to this study, all contributing a time burden to
the participant. The final draft contained 19 pages, after discarding questions
deemed unnecessary.

Layout: The questionnaire was geared at the eighth grade reading level to
accommodate different comprehension and literacy levels.

Content: The content covered a range of questions from both nutrition and
economics disciplines. Our goal was to collect data on participant perceptions of

adherence to a diet plan as well as perceptions of constraints. We also required
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demographic information, including such data as race, gender, age and household
income.

Design: Since consideration was given to the time burden on participants, many
questions were designed with a “circle the best answer” instruction. “Circle” or
“check” minimized the amount of writing, and therefore time, for the participant

to complete the questionnaire.

3.3.3 The information session

The information session was developed and presented to inform participants on
how to complete and submit information for the study. We also obtained the
questionnaire data, Ajc readings and anthropometrics at the session. The script
for the PANDA study PowerPoint presentation can be found in Appendix E and
contents of the participant package are in Appendices F through N.

The participants were given information about the study and given
instructions on how to complete their tasks. Each participant was asked to sign
and return one of the two copies of the consent form provided. The second copy
of the consent form was for the participant to keep, if desired.

Participants completed the questionnaire at the session. They were also
informed about the activity recall to be conducted over the phone at some time
during the four-week period. A single blood sample was taken for the A;. reading.
Details on the anthropometrics procedure and A;. blood collection can be found

in Appendix O. Appendix P contains the template for the identification numbers.

3.3.4 Three-day dietary intake record
The food record was administered to several test subjects to complete over a
weekend. From the errors and omissions received, it was determined what to
emphasize at the information session.

Participants were asked to complete the food record for three consecutive
days on the days specified, including two weekdays and one weekend day. The

food record was reported to provide reliable estimates of nutrients (Tremblay et
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al., 1983) including caloric intake, protein, vitamins and minerals. Food items and
weights of each item were entered into Food Processor (esha Research, 2006)
database.

The completed food records were reviewed for completeness and
comprehension. Common omissions included brand name, size of servings (e.g.
small, medium or large egg), number of milligrams or IU in supplements, whether
potato skin was eaten or not and amount of butter or oil used in recipes. The

participant was contacted to obtain any missing information.

3.4 Choosing an appropriate diet quality index

The questionnaire included a section called “Dietary Adherence Questionnaire”
containing 12 questions aimed at capturing the participant’s perception of
adherence to a diet recommended by a doctor, nurse or dietician. Four questions
were omitted from the analysis.

The 2008 Canadian Diabetes Association (CDA) makes several nutritional
recommendations to diabetes patients (Gougeon et al., 2008). Some of these
include: obtaining nutritional counseling by a registered dietician, choosing low-
glycemic index foods when possible and obtaining no more than 7% of total

energy from saturated fats. Table 3-1 provides a summary of the CDA guidelines.
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DQI-1 has been chosen as a measure of dietary quality over the CDA
guidelines, dietary adherence score from the questionnaire and HEI. The DQI-I
score was developed from analysis of the food record data. The food record,
Table 3-2 and Table 3-3 provide dietary information and scoring criteria required
to calculate a DQI-1 score for all participants. DQI-I criteria is more quantifiable
than CDA guidelines, scoring different ranges of intake. The food record contains
data on all foods eaten within a three-day period, including mass of the food
(grams), vitamins, minerals, fibre, fats (total fat, SFA, PUFA), protein and
carbohydrates generated from Food Processor (esha Research, 2006) database.
Adherence to RDAs and Als of nutrients based on Canadian guidelines can be
calculated. DQI-I scores were calculated using Table 3-1 and Table 3-2. A perfect
diet quality score is 100 and the poorest diet score possible is zero.

Table 3-1 Components of Diet Quality Index-International (DQI-1)

Component Score Scoring criteria
\Variety 0-20
points
Overall food group variety 0-15 =1 serving from each food group/d
(meat/poultry/fish/eggs; points =15
dairy/beans; grain; fruit; vegetable) Any 1 food group missing/d = 12

Any 2 food groups missing/d = 9

Any 3 food groups missing/d = 6

=4 food groups missing/d = 3

None from any food groups =0
\Within-group variety for protein source (meat,  0-5 points =3 different sources/d = 5

poultry, fish, dairy, beans, eggs) 2 different sources/d = 3
From 1 source/d = 1
None =0
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Table 3-1 Components of Diet Quality Index-International (DQI-I)
(continued)

Component Score Scoring criteria

\Adequacy 0-40 points
Vegetable group®* 0-5 points =3-5 servings/d = 5, 0 servings/d = 0

=100%
<100-50%
<50%
Fruit group®* 0-5points  Z2-4 servings/d = 5, 0 servings/d = 0

2100%
<100-50%
<50%
Grain group®* 0-5 points #6-11 servings/d = 5, 0 servings/d = 0

=100%
<100-50%
<50%
Fiber®* 0-5points  220-30g/d=5,0g/d=0
=100%
<100-50%
<50%
Protein® 0-5 points #10% of energy/d = 5, 0% of energy/d =0

#100%

<100-50%

<50%

>10% of total energy/d =0
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Table 3-1 Components of Diet Quality Index-International (DQI-I)
(continued)

Component

Score

Scoring criteria

Iron>?

Calcium®

Vitamin C* ¢

Moderation
Total fat

Saturated fat

Cholesterol

Sodium

Empty calorie foods

0-5 points

0-5 points

0-5 points

0-30 points
0-6 points

0-6 points

0-6 points

0-6 points

0-6 points

=100% RDA (Al)/d = 5, 0% RDA (Al)/d = 0
>100%

<100-50%

<50%

>100% Al/d = 5, 0% Al/d = 0

>100%

<100-50%

<50%

>100% RDA (RNI)/d = 5, 0% RDA (RNI)/d = 0
>100%

<100-50%

<50%

=20% of total energy/d = 6
>20-30% of total energy/d = 3
>30% of total energy/d =0
=7% of total energy/d = 6
>7-10% of total energy/d = 3
>10% of total energy/d =0
=300 mg/d = 6

>300-400 mg/d = 3

>400 mg/d =0

%2400 mg/d =6

>2400-3400 mg/d =3

>3400 mg/d =0

=3% of total energy/d = 6
>3-10% of total energy/d = 3
>10% of total energy/d =0
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Table 3-1 Components of Diet Quality Index-International (DQI-I)
(continued)

Component Score Scoring criteria
Overall balance 0-10
points
Macronutrient ratio’ 0-6 points 55 ~65:10 ~15:15~25 =6

(carbohydrate:protein:fat)
52 ~68:9 ~16:13 ~27 =4
50 ~70:8 ~17:12~30 =2
Otherwise =0

Fatty acid ratio (PUFA:MUFA:SFA) 0-4 pointsP/S=1~15and M/S=1~15=4

Else if P/S=0.8 ~1.7 and M/S=0.8
~1.7=2
Otherwise =0

! Values are the percentages of the sample in subcategories.

2 Abbreviations: RDA, Recommended Dietary Allowance; Al, Adequate Intakes;
RNI, Recommended Nutrient Intake; MUFA, monounsaturated fatty acids; SFA,
saturated fatty acids; P/S, ratio of PUFA to SFA intake; M/S, ratio of MUFA to
SFA intake.

¥ Used as a continuous variable.

% Based on 7118 kJ (1700 kcal)/9211 kJ (2200 kcal)/11304 kJ (2700 kcal) diet; 1
kcal = 4.1868 kJ.

> Scoring system based on national Al value (see Table 2).

® Scoring system based on national RNI (see Table 2).

’ Ratio of energy from carbohydrate to protein to fat.

Source: Kim et al. (2003)

Table 3-2 Canadian Adequate Intake (Al) values and Recommended
Dietary Allowance (RDA) of Nutrients Used to Calculate DQI-I for
Adults

Nutrient RDA or | Recommended Source
Al Value(s)

Iron (Fe) Al Males 19+; Females >50 =8 | Health Canada, 2005a
Females 19-49 = 18 mg

Calcium (Ca) Al Dyears = 1000 mg Health Canada, 2005a
> 50 years = 1200 mg

Vitamin C RDA Females = 75 mg Health Canada, 2005b
Males = 90 mg
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3.4.1 DQI-I versus other diet quality measures

From the review of the literature, it is reasonable to assume that an index that
emphasizes primarily variety may be more applicable to developing countries and
other nations whose nutritional inadequacies do not include a great deal of
overnutrition. The American and Canadian diets, on the other hand, include
excess food, resulting in obesity. Diversity models may be less applicable to
North American diets, as they do not consider the health impact of
overconsumption.

For health maintenance and blood glucose control, it is important for
people with diabetes to follow a proper diet. Since people with diabetes have, in
general, the same nutritional requirements as the general population (Gougeon et
al., 2008), it is not surprising that diet quality measures are similar to the 2008
CDA nutritional therapy guidelines. DQI-I is very similar to the CDA nutrition
therapy guidelines (Table 2-1 and Table 3-1). One notable difference is a
supplement of 400 IU of vitamin D was recommended by the CDA for diabetes
patients over 50 years of age but was not recommended by DQI-I.

Referring to Table 2-2 and Table 3-1, it is clear that DQI-1 and HEI (2005)
are similar. Both indices consider overconsumption of fats, sodium and empty
calorie foods and recognize variety as an important component of eating well.
Both also consider adequate number of servings of dairy, meat and alternates,
fruit, vegetables and grains.

DQI-I and HEI (2005) differ in some respects. DQI-l1 considers
consumption of individual nutrients and fibre, where HEI does not. DQI-I also
allows for individual differences in RDAs and Als, as there are slight national

differences with some nutrients.

3.5 Grocery and food receipt collection
Household grocery receipts were used with the assumption that the study

participant will, in most cases, consume food purchased by household members.
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Percentage of income spent on food was calculated from household grocery
receipt data and household income.

Previous studies have tested the validity of using household purchase data
to approximate individual consumption. Becker (2001) wused individual
consumption surveys conducted in Sweden in 1989 to determine the association
between household and individual consumption and found very little discrepancy.
Similar results were obtained by Lambe et al. (1998), who found that it was
possible to use household food purchase data to determine individual
consumption. Other studies have shown a strong association between household
purchase patterns and individual consumption and have concluded that household
food expenditures could be used to proximate consumption (Asfaw, 2008; Martin
et al., 2006).

The above examples suggest that household food purchase patterns
proximate individual consumption. One exception, however, may be in
households with children. Laroche et al (2007) found some discrepancy between
individual consumption and household food purchases when some members of
the household were children, as frequent refusal to adapt to different dietary
habits were found to be common among children of a newly diagnosed family
member. Given that this is the only exception and that there were very few
households with child members in this study, it is reasonable to assume that 28
days of household grocery data would be a good indicator of food category
consumption of T2D patients in Edmonton, Alberta. The information provided by
the grocery receipts was purchase data. The food record provided consumption
data.

3.5.1 Administration of grocery receipt collection protocol
Participants in this study were asked to submit all household grocery and food
receipts in pre-addressed envelopes. Each participant received a one-page

instruction sheet that included instructions and several examples of receipts. To
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test this tool, we asked several students and staff at the University of Alberta if
they understood the instructions.

Participants were to begin collecting all food and drink receipts for a
continuous 28 days beginning on the day following the information session. These
were to be mailed to the project team at the end of each seven-day period.
Receipts were identified with the participant’s identification number and each
receipt was numbered.

Food purchases were divided into categories and further into subcategories
(product). Simple codes were developed for each category and product. Prices
were entered, including tax and discounts. Appendix R illustrates the use of data

and codes for the grocery receipts.

3.5.2 Categories and products

Food categories reflect food groups and types of foods. Receipt data make it
possible to determine if the participant had spent a relatively large amount of
money on fruits and vegetables, meat, milk and grain products, and what portion
of the total food expenditure was on fast foods, convenience foods and snacks and
desserts. Food categories were developed with the following in mind: food group
(e.g. dairy, grains, meat and alternates, fruits and vegetables, snacks, sweets);
criteria for an appropriate diet (e.g. fat and saturated fat content, sugar content,
fibre content); and convenience (e.g. ease of preparation).

Appendix R contains the list of the food categories and products. Table 3-3
includes food categories used for analysis in the study and some common

corresponding products.
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Table 3-3 Examples of categories and products used to classify grocery
receipts

Food category Products

Desserts Pies, cakes, cookies, ice-cream

Convenience foods | Frozen pre-cooked meals such as pizzas, TV dinners and
frozen pasta meals; pre-made sandwiches; pre-cooked
meats and other Ready-To-Eat products.

Sweetened soft Soft drinks such as Coca-Cola (does not include sugar-free
drinks varieties), sweetened ice tea, Kool-Aid, Tang, etc.

Fruits and Fresh fruit, fresh vegetables, canned fruit, canned
vegetables vegetables, dried fruit.

Snack foods Chocolate bars, potato chips, crackers, candies.

Fast foods Products purchased at fast food chains (McDonald’s,

A&W, KFC, etc.)

Other examples food categories included milk, other dairy, red meats,
poultry and breads. Unidentifiable items were coded “not identified” in both the
category and product columns. A “not stated” code was used for omitted items
(only the total cost of the bill was recorded).

Restaurants were categorized into one of three establishment types (fast
food, intermediate and fine dining) to roughly reflect time (assuming fast foods
take the least time), cost (assuming fast foods cost the least) and ‘“healthiness”
(assuming fast foods are the least healthy or appropriate). All restaurant products
were recorded as they appeared on the receipt. Miscellaneous products, coded as
“misc”, included the following four items: cough drops, care packages, antacids

and glucose tablets.

3.6 Activity recall

The activity recall was a fifteen-minute interview with each participant. This was
done to determine the time normally spent on activities surrounding food and
eating and time spent exercising. We were also interested in diabetes-specific
activities. The method used was similar to LaPorte et al. (1979), with the
exception that, in this study, the activity was conducted by a single telephone

interview, instead of having the participant record activities on paper.
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The participant was asked to recall, in chronological order, the activities of
the previous day. To help eliminate bias, participants were not to know what day
the team member would call for the interview. Although all activities were
documented, the focus was on time spent preparing meals and snacks, shopping
for food, working and exercising. Also noted was time spent on diabetes-care,
such as trips to the drugstore to get diabetes medications. The person who was
normally responsible for food preparation in the household (if different from the
participant) was interviewed as well. The interview generally took 10-15 minutes.
Activity recall details, as well as specific questions used during the phone
conversation, can be found in Appendix D. Appendix Q is a sample of an activity

recall table.
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CHAPTER 4: EMPIRICAL MODELS

4.1 Introduction

The goal of this research is to determine, through analysis of both stated and
revealed data, the economic factors influencing dietary adherence of T2D
patients.* Demographic information and revealed data on household food
expenditures, individual food consumption and time use can be combined with
stated (perceived) barriers and dietary adherence to achieve this goal. This chapter
includes a description of dependent and explanatory variables chosen for analysis
as well as a rationale for choosing them. Also included is the development process

for the models chosen in the analysis.

4.2 Development of the empirical models
According to utility theory, we assume that people make choices to maximize
utility. In this study, participants are assumed to choose the foods and activities
that will result in the highest level of utility that they can achieve, given their
constraints. The trade-off between health, satisfaction and perhaps guilt, is part of
the utility function and is different for everyone. It is assumed that all people
desire good health, and that health contributes to utility. Therefore, health is part
of the utility function for all participants, although the relative importance of
health will be different for everyone. In this study, Alc, a proxy for long-term
blood glucose, represents health outcomes. Since high blood glucose over a long
period of time is associated with poorer health, Ay is considered a good measure
for health outcomes.

As utility differs among individuals, so do constraints. Constraints include
budget (or income) and time (1440 minutes or 24 hours). Trade-offs must be

made between money spent on food, shelter, clothing, entertainment and other

* In this study, dietary adherence refers to adhering to the criteria in Table 3-1: Components of
Diet Quality Index-International (DQI-I).

63



goods and services. As well, time allotted for work, leisure, sleep, volunteering
and activities with family and friends must be determined by the individual, who
will allocate time and money where utility will be highest, given that there are
1440 minutes in one day and X number of dollars available to be spent.

Just as individuals maximize utility, households maximize utility, given three
constraints: budget, household production technology and time available.

According to this theory, leisure is considered a commodity.

Recall that utility, as stated in equation (1), is:

U = U(ZIZm),

This function can be applied to households as well as individuals. A household
utility function has different inputs and slightly different constraints than an
individual utility function. According to Florkowski et al. (1999), the function for

household production is as follows:

U =U(M, H,L) is the household utility function, (10)

where U is the household utility function, M is market goods, H is non-market
goods and L is leisure. Household utility is made possible by inputs into the

household. Market goods and time inputs contribute to household utility. Hence,

H = H(TH, X) is the household production function, (12)

where TH is time allocated to non-market activity and X is a vector of market
goods. As with individual utility, household utility is constrained by budget and

time. Budget and time constraints can be written as:

PMM + PxX =WTM +V =1 is the budget constraint, (12)
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where W is the wage rate, TM is time spent working for pay, V is income from
other sources, PM is price of market good M and Px is price of market good X,
and

TM +TH + L =TO is the time constraint, (13)

where TO is the total time constraint

These equations are versatile and can be modified to apply to many
different groups of consumers and in a wide variety of situations and
circumstances. The consumers in this study are diabetes patients living in
Edmonton. Economic and time use barriers to following a healthy diet will be
studied. Basic utility theory and household production theory will be used to
develop a set of regression equations that will help explain the reasons why some

patients do not adhere to a diet plan. The general utility equation in this study is:

U = f (alc,total, mealprep dqi, X)

14
st.B, T, HT, (14)

where U is the utility of the participant, alc represents health capital stock, total is
utility derived from consumption (purchase data) of the foods from the food
categories (fast, frozmeals, popreg, snack, dessert, fv), mealprep represents
household production (non-market work represented by meal preparation) and is
traded off for other activities constrained by time (totalleisure, sleeping,
timework, timeeat, phys_act), dgi represents investments into health through
nutrition (derived from the food record data), X is other factors that contribute to
utility but are not discussed in the model, B is the budget constraints (represented
by income), T is time constraint (1440 minutes), HT is the technology constraint.
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People choose certain foods over others because they provide a higher
level of utility, whether it is health, satiety, or to satisfy hunger. The foods we
choose are limited by willingness to pay (dollar cost of the food and time
required) as well as the availability and accessibility of the food.

The results of this analysis are based on the assumptions that the consumer
knows the difference between foods that contribute to good health and those that

do not and all consumers possess the same level of technology constraint.

4.3 Dependent variables

Dietary adherence is complex and depends on many factors. In order to get a
complete picture of the factors affecting dietary adherence among T2D patients, it
IS necessary to examine factors that affect demand for specific goods. The choice
of the dependent variable(s) depend(s) on the question(s) to be answered in the
analysis. Table 4-1 indicates the variables used in this analysis, relevance of each
variable, and questions to be answered. (Refer to Table 5-1 for a description of all

dependent and explanatory variables).
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Table 4-1

Dependent variables

Variable | Relevance Analysis are expected answer the
following questions
total Analysis will reveal What do participants spend their food
factors associated with | dollars on? Are daily activities associated
household food with differences in total food costs? Do
purchases (budget participants who spend more money on
constraint) food have a higher quality diet and/or
lower A;¢?
dqi Analysis will reveal Is income and/or education level
factors associated with | associated with a diet quality? Are certain
a high quality diet time use activities associated with diet
(health capital quality? Are household food purchase
investment) behaviours associated with diet quality?
mealprep | Analysis will reveal Is an increase in activities other than
factors associated with | preparing meals associated with a
time preparing meals reduction in meal preparation time? Are
(time constraint) household food category purchases
associated with time preparing meals?
alc Analysis will reveal Is a higher quality diet associated with a

factors associated with
health outcomes
(health capital stock).
The higher the health
capital stock, the lower
the Aqc

lower A;c? Are household food purchase
categories associated with differences in
Ayc? Are differences in time use activities
associated with differences in Ac?

4.4 Explanatory variables

Data were analyzed using correlations and Ordinary Least Squares multivariate
regression analysis. All analyses were performed using STATA 11 Statistical/Data
Analysis Special Edition.

Explanatory variables used for household food category purchases include
fv, frozmeals, snack, popreg, dessert and fast. Other food categories, omitted from
this analysis for the sake of simplicity and time constraints, include fine dining,

intermediate dining, dairy foods, grains and breads, nuts, and meats.
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In the analysis, it was assumed that fv was a food category contributing to
good health and that frozmeals, snack, popreg, dessert and fast were food
categories contributing to poor health. Fruits and vegetables are known for their
health-giving properties and for being nutrient-dense. Diet quality indices,
including HDI and DQI, emphasize fruits and vegetables heavily, with high
values assigned to consumption, while assigning low or negative values to
consumption of many convenience foods, sweetened soft drinks, snack foods,
desserts and fast foods. This is mostly due to the high sugar and/or high fat
content and low nutritional value of these items. Studies have revealed that fruit
and vegetable consumption is the main predictor of diet quality, with high dietary
quality positively associated with high consumption (Bowman et al., 2004) and
purchases (Cade et al., 1998) of fruits and vegetables. Low dietary quality is
associated with fast food consumption (Bowman et al., 2004).

Other variables used in regressions are age (or yearsdiabetes), income,

sizehhld, eduyrs, female, femwhite, white, antidrug, insulin, all3, dgi and bmi.

4.5 The Models

In order to determine the main factors associated with dietary choice in this study,
two models were initially developed for each of the four dependent variables:
total, mealprep, dgi and alc. For each dependent variable, one model was used to
determine food category expenditure associations and the other to determine time
use associations. However, the associations with time use were generally very
poor models and were not conclusive. Therefore, all models with time use were
dropped from the analysis.

Explanatory variables used for time use factors include timeeat, mealprep,
phys_act, totalleisure, timework, sleeping and timelist. The time spent preparing
food for consumption has been associated with reduced total food cost (Burney
and Houghton, 2002) and increased diet quality (Larson et al., 2006). Planning
and preparing meals are assumed to be positively associated with diet quality and

negatively associated with A;.. Time spent working was assumed to compete with
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meal planning and preparation, as only a limited time is available in a day, and is
therefore assumed to have a negative association with diet quality and a positive
association with A;.. Sleeping has been shown to have a U-shaped association
with Azc in a previous study by Nakajima et al. (2008), meaning that there is an
optimal sleep duration, above and below which is associated with an increase in
Aic. The authors explained that Ay rises from a lack of sufficient sleep but
confounding factors may be involved with the association between Ay, rising due
to an increase in sleep above a critical level. In this study, it was assumed that
sleep duration is negatively associated with Ay at all levels.

The weak associations and poorly fit models with the time use variables
may have resulted from the nature of the data collection: much of the time use
data was collected in a 15 minute interview during the summer, which may not
have been representative of the activities of the participant in a typical day (see

Chapter 6: limitations).
45.1 Total household food expenditures (total)

Several factors may be combined to explain total household food expenditure.

Table 4-2 provides a rationale behind the use of the variables to explain total.
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Table 4-2 Model development: analysis with total

Variable

Expected
sign

Rationale

fast, frozmeals,
fv, popreg,
snack, dessert

+

All categories contribute to total expenditure.

mealprep

More time preparing meals is likely associated with
less time dining out and fewer purchases of high
cost convenience items. The household is spending
less money at the cost of time.

totalleisure

If leisure is highly valued, the consumer may trade
off time for price. The result would be a higher total
food bill.

sleeping

Impulsive eating and eating to keep energy up may
be minimized by adequate sleep, resulting in a lower
food bill.

timelist

Planning meals in advance and planning food-
shopping trips may significantly reduce food cost.

timework

More time working generally means a tighter time
constraint. This may result in purchasing more
expensive foods to save time in preparing and
planning.

bmi

People with a higher BMI may eat more and spend
more money on food. This would, however, depend
of the average BMI of the household.

female

Females generally eat less than males and may
spend less money on food. This would, however,
depend of the gender composition of the household.

income

Households with more money to spend on food will
spend more money on food (looser budget
constraint)

white

People of many different backgrounds may be more
conscientious of food costs, as the majority may be
from countries with higher food costs.

sizehhld

More people to feed will likely result in a higher
household food cost.

phys_act

Physically active people require more calories than
sedentary people and will therefore probably spend
more money on food.

dqi

A healthy diet is believed to cost more than an
unhealthy diet (Drewnowski, 2004)
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Using utility theory, we assume that consumers invest available dollars in the
resources that will maximize utility. The equations that determine total household
food expenditures for participants are:

total = fast, frozmeals snack, popreg, dessert, fv, y,
s.t.B > p( fast, frozmeals snack, popreg, dessert, fv, X, HT) + pyY

(15)
where B is the budget, P is the price of each food category, py is the price of good
y, y represents all other variables associated with total food expenditure and U is
utility.

Based on this framework, utility will be maximized at the lowest possible
prices, given consumer preferences. In other words, if two possible purchases
result in the same utility but have different dollar prices, the consumer will choose
the option that will cost the least. Keeping this in mind, it is assumed that the
household will purchase the least costing foods (minimizing total) at a given level
of utility.

Food category expenditure, as well as time expenditure may be used as
predictors of total household expenditure. Model 1 predicts associations between
total and food category expenditure.

Model 1: Food category expenditure factors associated with total household
food expenditure

total = fo+ pifast+ B2 fv+ Bsfrozmeals+ fasnack + fspopreg+ fesdessert
+ f7bmi — Bsgender+ Beincome + Sroethnicity+ pusizehhld+ Sz phys_act
— frage+&

This model is expected to provide information on food expenditure categories in
relation to total food expenditure. It is expected that each food category will be
positive, as all food expenditure categories contribute to total expenditure.

However, the relative impact each category has on total expenditure may be
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useful information. This model can also provide insight into the association

between income and household food expenditure.

4.5.2 Diet quality index — International (dqi)
One of the reasons we choose certain foods over other foods is to acquire health
benefits. For example, many people may consume soy beverage instead of cola,
even if they prefer the taste of cola to soy beverage, because they believe it will
bring health benefits. Using the concept of health capital, we assume that
consumers derive utility from being well, and that being ill is a source of
disutility. The quality of one’s diet (represented by dqi) can be used as an
example of an investment in health capital. With this in mind, we can model
investment in health capital.

Table 4-3 provides a rationale behind the use of the variables to explain

dgi. Also included is the expected sign for each variable.
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Table 4-3

Model development: analysis with dqi

Variable Expected | Rationale
sign

fast, - These foods are generally energy-dense and nutrient

frozmeals, poor. Consumption of these foods contributes very

popreg, little to diet quality and can replace more nutritious

snack, dessert foods.

fv + Diet Quality Index-International places emphasis on
consumption of fruits and vegetables.

mealprep + More time preparing meals is likely associated with
consuming fewer processed foods. This is also
probably associated with dining out less often.

timeeat + If more time is spent eating, it may indicate the
person is not rushed and therefore may be consuming
higher quality foods.

totalleisure - If leisure time is more valued than household
production, it may mean that less time is spent on
planning and preparing meals.

sleeping + Impulsive eating, and eating to keep energy up may
be minimized by adequate sleep, resulting in a higher
quality diet.

timelist + Planning meals in advance and planning food-
shopping trips reduce impulse buying (and therefore
eating) of foods with poor nutritional quality.

timework - More work time may result in eating fast foods and
snack foods or preparing quick meals that usually
have reduced nutritional quality.

female + Females, regardless of ethnicity, may follow a better
quality diet than males.

white + Ethnic dishes generally use unprocessed foods that
may be of higher nutritional quality.

income + Households that have more money to spend on food
will have accessibility to higher quality foods than
lower income people (Thiele et al., 2003; Beydoun
and Wang, 2008).

eduyrs + Education is associated with a higher quality diet
(Thiele et al., 2003; Beydoun and Wang, 2008).

age + Age has been shown to be associated with an
increase in diet quality (Thiele et al., 2003)
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dgi is an investment in health capital through food. dqgi contributes to health and is
therefore assumed to be a component of utility maximization. Recalling the

intertemporal utility function, equation (8):

U =U(goHo...hHn, Zo..., Zn),

Using this equation, we can model the associations between food consumption
and health.

Substituting dqi into equation (8), we get:

U =U(goHo...ndqin, Xo..., Xn), (16)

Substituting food categories and time use variables into this function, we get:

dqi =U (gfast, gfrozmeals gsnack, gpopreg, gdessert gfv : X),

17
s.t.B > p( fast, frozmeals snack, dessert, popreg, fv, X, HT) + pyY (17

In this model, dqgi can be represented by h; =¢;H;. This implies that
consumption of healthy foods enters into the utility function indirectly, as food
consumption contributes to health and health contributes to utility.

Since utility maximization is a function of more than maximizing health
inputs to achieve maximum health outcomes, differences in dqi exist, based on
several factors relating to diet and health, such as health discount rate and
perceived benefits from eating healthy; other factors not related to health, such as

desire/cravings for “unhealthy” foods and personal habits; and constraints.

74



Model 2: Food category expenditure factors associated with diet quality

dqgi = fo— pafast+ p2fv— fsfrozmeals— fssnack — fspopreg— fesdessert

+ f7gender+ Bsincome + feeduyrs+ Soage — fuethnicity + &

This model is expected to explain associations between household food category
expenditures and diet quality. An unexpected association between food category
variables and dgi may indicate that household food expenditure categories do not
proximate individual consumption patterns. This model can also reveal if

participants with a higher diet quality have higher incomes.

4.5.3 Meal preparation time: mealprep

Similar to DQI-1, meal preparation is an investment in health capital, assuming
that the person preparing the meal is providing and consuming food to obtain
nutrients. Table 4-4 provides a rationale behind the use of the variables to explain

mealprep.
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Table 4-4 Model development: analysis with mealprep

Variable Expected | Rationale
sign

fast, - These foods are generally convenient. A greater

frozmeals, expenditure on these food categories is likely

popreg, associated with reduced meal preparation time.

snack,

dessert

fv + Fruits and vegetables generally require washing, cutting
and peeling as well as cooking. These foods also are
often part of a dish or meal that also requires
preparation.

totalleisure | - An increase in leisure time is indicative of the cost of
leisure. If a person values leisure highly, it is likely that
the person will engage in less market time and/or
household production time.

sleeping + Lack of adequate sleep may be indicative of time
constraints. If time constrained, there may not be much
time to prepare meals.

timelist + Preparing a grocery list is a factor in household
production. The longer the time preparing a list, the
more valuable household production, including
preparing meals, may be. Also, list preparation may be
necessary for meal planning and preparation.

timework - Working for a wage often results in greater production
than working at home. The more one works for a wage,
the less time will likely be spent on household
production.

sizehhld + More people to prepare meals for probably results in a
greater demand for meal preparation and therefore an
increase in meal preparation time.

female + Females may spend more time preparing meals than
males

white + Ethnic dishes generally take longer to prepare than
North American style cuisine.

income - As income rises, the cost of leisure is increased,
resulting in a higher time cost of preparing meals.

eduyrs - People with more education may spend less time
preparing meals.

age + Older people likely have more free time, so the time

cost of preparing meals may be less than it is for
younger people.
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Meal preparation is part of household production, contributing to household
utility through inputs into health and satiety. The cost of preparing meals is one’s
time, which is traded off for market time and leisure time. A consumer can choose
to follow a healthy diet by choosing healthy meals that are already prepared or by
preparing the meals oneself. Therefore, meal preparation time is considered to be
a cost and therefore minimized, given preferences and other constraints. The

equations that describe factors associated with mealprep are:

mealprep= f (fast, frozmeals dessert, popreg, snack, fv, X)

18
s.t.B > (fast, frozmeals dessert, popreg, snack, fv, X) and (18)

where mealprep is meal preparation time, X is control variables.

Utility is assumed to be maximized at the lowest possible cost (in this
case, time cost), given consumer preferences. In other words, if two possible
purchases result in the same utility but have different time costs, the consumer
will choose the option that will take the least amount of non-leisure time.

Model 3 predicts associations between mealprep and food category

expenditure.

Model 3: Food category expenditure factors associated with meal

preparation time

mealprep= fo— pifast+ B2 fv— fsfrozmeals— gasnack — fspopreg— fsdessert
+ f7gender— fBsincome — Seeduyrs+ Soage — fuethnicity + f2sizehhld + &
Meal preparation is one of the largest time consuming activities in household
production. This model is expected to provide information on the demographic
variables involved in meal preparation time. Income is of particular interest in this
regression. This model may also reveal associations between meal preparation
and the purchase of convenience foods as well as the purchase of fruits and

vegetables.
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454 A (alc)

A is a measure of health capital stock when used as an explanatory variable. alc
used as a dependent variable represents health outcomes. The models developed
to explain variation in A;c among individuals were developed assuming that
associations exist between health outcomes and diet quality and health outcomes

and time use. Table 4-5 describes the variables used in the analysis with Aj.
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Table 4-5

Model development: analysis with alc

Variable Expected | Rationale
sign

fast, + These foods are generally high in simple

frozmeals, carbohydrates and/or fat and low in fibre.

popreg, Consumption of these foods may increase A;c by

snack, direct consumption as well as by replacing foods

dessert that can help to lower/stabilize blood glucose (and
Axc).

fv - These foods are generally high in fibre and relatively
low in simple carbohydrates, contributing to blood
glucose (and As) stabilization.

totalleisure - Leisure time may be indicative of time constraint. If
this constraint is looser, spending and eating may be
less impulsive. A better quality diet is likely to result
in a lower Azc. Also, a less stressful routine may
reduce Aqc.

sleeping - Eating to keep energy up may be minimized by
adequate sleep, resulting in fewer low quality foods
being eaten. Also, lack of sleep is associated with
elevated A levels (Nakajima et al., 2008).

mealprep - Planning and preparing meals should reduce
consumption of highly processed foods that will
contribute to a higher Ac.

timework + More work time generally means more time
constraint. This may result in more stress and less
time to plan and prepare foods that contribute to a
healthy A;. range.

timeeat - Eating quickly may lead to overeating, especially
foods that may raise blood glucose.

eduyrs - Education level is associated with a higher quality

diet (and therefore may help to lower and maintain
Alc)
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Table 4-5  Model development: analysis with alc (continued)
Variable Expected | Rationale
sign

bmi + It was assumed that people with a higher BMI will
generally be less healthy than slimmer people, with
less controlled blood glucose (and Ay).

female - It was assumed that females will be more
conscientious of diet than males.

femwhite - Since being White and being female is associated
with a higher quality diet, it is likely associated with
a lower A;¢ as well.

income - Households that have more money to spend on food
will spend more money on food (looser budget
constraint) and have greater access to healthy foods.

yearsdiabetes | + It was assumed that the longer a person has had
diabetes, the more difficult it is to control Ay

phys_act - Physical activity has been shown to help control
blood glucose (and therefore Ay.).

antidrug, + It was assumed that participants on a more

insulin, all3 aggressive control have had difficulty maintaining
blood glucose and may have a higher A,

dqi - A higher quality diet is likely to result in a lower

Alc.

Aic is a measure of health capital and contributes to utility. The equation

representing utility theory and the concept of health capital (equation 8) is:

U =U(goHo...hHn, Zo..., Zn),

Using this equation, we can model the associations between food consumption

and health. Substituting relevant variables into the above equation will result in

the following:

alc = f(phys_act,dqi, X)

st.B, T,HT

(19)
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In this model, alc represents health capital, dgi is food consumption (an
investment in health capital), phys_act represents exercise (a time-consuming
activity), X is other factors that contribute to health outcomes, B is the budget
constraint (represented by household income), T is time constraint (1440
minutes), HT is the technology constraint

Using variables from the data available, the following model was developed;

alc =U (goHo, fast, frozmeals snack, popreg, dessert, fv, X)

s.t.B > p(fast, frozmeals snack, popreg,dessert, fv, X, HT) (20)
+ pyY

where B is the budget, p is the price of each food category, py is the price of good
y, X represents all other variables associated with total food expenditure (or time
use), and U is utility,

In this model, Ho can represent initial Alc. The consumer starts with an
initial Aj;. that can be maintained, improved or “depreciated” over time,
depending on choices made.

The consumer does not make all choices based on health outcomes.
Therefore, several factors that both raise and lower A;. levels must be considered
when modeling health outcomes, based on preferences, health considerations and
constraints. Model 4 is stated below. This model predicts associations between

Aic and food category expenditure variables.

Model 4: Food category expenditure factors associated with A;¢

alc = Bo+ prfast— p2fv+ psfrozmeals+ fadessert+ fspopreg+ Sesnack

— Brphys_act — gsantidrug— Seinsulin— pwoall3+ puyearsdiabdes

— Przlogincome — Biseduyrs+ Submi — Sisgender— pisgenrace+ &

Ay is a measure of health outcomes. This model is expected to reveal associations
between each of the food categories and Aj.. It is expected that fast foods and

frozen foods, for example, will be associated with a higher Ay and that fruits and
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vegetables will be associated with a lower Ay.. Income, education and BMI may

also be associated with A, revealing differences in demographics.

4.6 OLS assumptions

There are five assumptions that are made when using OLS as an analysis tool. If
either of the assumptions is violated, the model may be unreliable. ° Sign, size and
significance reported may not be the true results. The assumptions used in OLS
and the tests used in STATA are listed below:

The test used to determine the linear in parameters assumption was
Ramsey‘s Regression Specification Error Test (RESET test) — this test determines
if non-linear, rather than linear, combinations of the parameters explain changes
in the dependent variable. If so, the model may be mis-specified and will require
changes. If the model is non-linear, using a log-log, log-linear or linear-log model
may correct the specification problem. Also, transforming the data by squaring
one or more variables may result in the proper specification.

The test used for the homoskedasticity assumption was the Breusch-Pagan
/ Cook-Weisberg test - OLS assumes that the error term has a constant variance,
regardless of the values of the parameters. If this assumption is violated, there is
heteroskedasticity in the regression and it is not BLUE (Best Linear Unbiased
Estimator). If heteroskedasticity exists, removing the variables responsible could
improve the model. Transforming variables may also provide a solution. If the
sample is large, robust standard errors may have been used. Unfortunately, the
sample in this study was too small to consider using robust standard errors.

No test was performed to determined perfect collinearity. The regression
cannot be calculated if two or more variables were perfectly collinear. The fact
that a regression was calculated was indicative of no perfect collinearity.

However, some collinearity is possible, resulting in unreliable results. During the

> For a detailed explanation of the OLS multivariate regression assumptions, see Wooldridge
(2006), pages 89-101.
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specification process, different models were calculated, omitting variables that
could have been collinear (e.g. female and femwhite)

No tests were performed to determine of the model variables have zero
conditional mean (i.e. all explanatory variables are exogenous). As with
collinearity, different models were compared to determine if the model revealed
predominantly expected sign and magnitude results. Also, goodness of fit was
considered when determining the final specification.

The models described in this chapter were developed to determine factors
that either help or stop people with T2D from adhering to dietary plans. Total
household food expenditures (total) and meal preparation time (mealprep) are
expected to help determine constraints while Diet Quality — International (dqi) is
expected to give information on inputs into health and A (alc) will represent the
final health outcome.

Variables in each of the above models were analyzed by comparing
several different models. Sign, size and significance of each variable in each
model were considered and compared with expected results when developing the
final specifications. Goodness of fit was also considered. A small sample size of

less than 50 observations limited model specification options.

83



CHAPTER 5: RESULTS AND DISCUSSION

5.1 Introduction

Chapter 5 provides results of the data collected by the process described in
Chapter 3, using the analytical methods explained in Chapter 4. This chapter
begins with a presentation of preliminary analysis, followed by regression
analysis using the final specifications of Models 1 through 4 as well as
correlations of relevant variables. Diagnostic tests for functional form and
homoskedasticity were performed on each model.

The results of the analysis are provided in Section 5.3, beginning with a
correlation table for the variable total in Section 5.3.1, followed by Model 1 with
the dependent variable total. Other dependent variables, discussed in Section
5.3.2, 5.3.3 and 5.3.4, include dgi, mealprep and alc, respectively. Each model
reveals associations between the dependent variable and food category variables,

while controlling for several other factors.

5.2  Preliminary analysis
Table 5-1 provides a definition of all variables used in the analysis.
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Table 5-1

Variable Definitions

Variable Type Description
total Continuous | Total household food expenditures for 28 days
alc Semi- Participant hemoglobin A;. (proxy for 3 month
continuous | mean blood sugar)
fast Continuous | Total household fast food expenditures (all food and
drink from fast food chain stores)
frozmeals Continuous | Total household expenditures on frozen, pre-cooked
meals and snacks (meat pies, TV dinners, pizza
pops, etc.) for 28 days
snack Continuous | Total household expenditures on snack foods
(candy, chocolate, potato/corn chips, crackers,
popcorn, etc.) for 28 days
dessert Continuous | Total household expenditures on desserts (pies,
cookies, cakes and other sweets) for 28 days
popreg Continuous | Total household expenditures on sweetened
beverages for 28 days
fv Continuous | Total household expenditures on all fruits and
vegetables (includes fresh, frozen, dried and canned
vegetables; includes potatoes and corn) for 28 days
bmi Continuous Parzticipant body mass index: [weight (kg)/height
(m9)]
timeeat Continuous | Participant total time (minutes) eating in one
random 24 hour period
sizehhld Semi- Number of people living in participant household (5
continuous | = 5+)
female Dummy Participant gender (1=female)
white Dummy Participant ethnic origin (1=white)
income Semi- Total household income (mid-point of $20,000
continuous | range)
Diabetes Diabetes treatment variables are compared with diet
Treatment: | | andexercisealone
.antidrug | Dummy | 1=takesantidiabeticdrugs
Jnsulin_ ]| Dummy | 1=takesinsulin
all3 Dummy 1 = takes insulin and antidiabetic drugs
phys_act Continuous | minutes of physical activity in one random 24 hour
period (recalls)
mealprep Continuous | total meal preparation time for one typical day
(from questionnaire)
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Table 5-1

Variable Definitions (continued)

Variable Type Description

totalleisure | Continuous | total leisure time (minutes) in one random 24 hour
period (recalls)

sleeping Continuous | total minutes sleeping in one random 24 hour period
(recalls)

shoptrip Continuous | time (minutes) for a typical shopping trip, including
commuting

timelist Continuous | total time (min) spent preparing grocery list
(household)

dqi Continuous | Diet Quality Index - International

logincome Continuous | In(income)

femwhite Dummy Gender/ethnicity interaction term

logalc Semi- In(aic)

continuous

logbmi Continuous | In(bmi)

eduyrs Continuous | Total years of schooling; assuming:
Less than high school = 9
High school completion = 12
Some college/university = 13
College =14
University graduate = 16
Above =18

logedu Semi- In(eduyrs)

continuous

idummy Dummy Dummy variable for income (<$60000 annual
household income and >$60000 annual household
income)

workinc Continuous | Interaction term (timework*income)

income2 Continuous | Square of income

The questionnaire was designed to provide information on perceived

dietary adherence and perceived constraints to adhering to a recommended diet.

These data were collected at the beginning of the study from every respondent,

and retained whether or not they completed the study. A total of 80 people

(respondents) completed the questionnaire. Figure 5-2 illustrates perceived

barriers of respondents to following a healthy diet.
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B Frequency

Figure 5-1 Respondent/Participant  Perceptions:  Barriers to
Adhering to Recommended Diet (maximum of 3 per person; 80
respondents) °

Figure 5-1 provides information about the perceived barriers that people
with T2D experience. As part of the questionnaire, respondents (participants)
were asked to report what they perceived to be reasons they ate foods that were
not part of their recommended diet. Each respondent could provide up to three
reasons.

The main perceived barriers were cravings/hunger (28.75%) and
taste/need for variety in the diet. Convenience and availability (low availability of
recommended foods and high availability of foods not recommended) also appear
to be significant barriers to healthy eating. According to these people, dining and
snacking with family and friends negatively affected dietary adherence.

Two people had reported cost as a barrier to adhering to a recommended

diet and four had reported time as a factor. However, convenience may also be

® A respondent is an individual who had only completed the first step in the data collection
process (questionnaire, anthropometric measurements and blood sample). A participant is one
who has completed the entire data collection process and hence has provided data for all
analysis (but may have omitted some questions from the questionnaire).
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important due to time constraints and availability may have been lacking due to
cost and/or time constraints (e.g. not enough time and/or money to drive to
another neighbourhood store or visit the local Farmer’s Market).

Edmonton is not considered a poor Canadian city, as it has a high
employment rate and a low tax rate (Edmonton Economic Development
Corporation, 2010). There are, however, as in any large city, poorer
neighbourhoods and individuals living in poverty. Considering neighbourhood of
residence in the analysis may have revealed significant differences in perceived
barriers among participants, with participants residing in poorer neighbourhoods
perhaps emphasizing cost and/or accessibility constraints more frequently than
those from middle- or high-income neighbourhoods. However, household income,
which is likely highly correlated with type of neighbourhood and can proxy much
of the variability in neighbourhood type, was observed in this study.

Availability, convenience and cost directly affect budget and time barriers
to dietary adherence. Other perhaps less obvious factors include taste/cravings,
religious and cultural considerations, social environment and other stated reasons
described in Figure 5-1. These factors are a part of the utility function
(preferences) and do indeed influence constraints as it affects one’s willingness to
pay for an item. For example, because a person may crave snack foods, it is
possible to be willing to pay $90 of a $100 food budget on low quality snack
foods, leaving less than an adequate amount for healthy foods for meals. This is
an important consideration when determining barriers to healthy eating. However,
these considerations were part of another branch of the PANDA study but the
results are not discussed in this thesis.

5.3 Comparing beginners and finishers: Respondents and participants
80 respondents were recruited for the study. Of these, 49 completed the study and
31 respondents did not complete the study. For the purpose of this study, a

participant is assumed to have completed the study if he/she has submitted all
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grocery receipts.” Three individuals had completed the food record but failed to
complete the grocery receipt collection protocol and were therefore omitted from
the participant analysis. Four participants had completed the receipt collection
protocol but have not completed the food record (see Table 5-3). Although these
participants were included in the analysis, dietary intake data was missing.
Therefore, regression analyses that included dietary intake data were
automatically omitted. There is no data on the reasons for not completing the
study, as respondents were informed that they could leave the study at any time
and did not require a reason. Demographic comparisons of the respondents and

the participants (completing the study) are shown in Table 5-2.

Table 5-2 Statistical Comparison of Demographic Characteristics of
respondents and participants

Respondents Participants
Variable N Mean Median | N Mean | Median
age 31 61.3 61 49 61.5 61
sizehhld 30 2.4 2 49 2.3 2
female 31 52 1 49 .65 1
eduyrs 31 14 14 49 14 14
income 27 76667 | 70000 44 67841 | 70000
white 31 77 1 49 .84 1
yearsdiabetes | 30 7.3 7 48 9.17 6
alc 31 7.4 7 49 7.3 7

N = number of observations

As indicated in Table 5-2, the median of all variables is the same for
participants and respondents (with the exception of yearsdiabetes, which was very
close). Mean values were also very close in both groups, with the exception of
female and income. Generally, Table 5-2 indicates that, compared with the

participants, there was a greater percentage of males not completing the study. As

7 Some participants had indicated that they did not purchase food during one of the four weeks
of the study. There individuals were still included in the study; food cost for the week of no
food purchases was zero (not missing data) for that participant.

89



well, household income among those not completing the study was higher than
those completing the study. This discrepancy may have been due to a time
constraint for higher income participants, assuming that a higher income is
associated with longer working hours.®2 A closer look at the data revealed that
11% of the participants completing the income question (5 participants) indicated
a household income of >$120,000, while 22% of the respondents completing the
income question (6 respondents) indicated a household income of >$120,000.
However, the median for both participants and respondents was $70,000,
indicating the same percentage of lower-income and higher-income participants
(assuming that middle-income is approximately $70,000). Based on median
values, it appears that there may not be enough difference in any of the
demographic variables between participants and respondents to contribute to a
significant bias in the results.

The completion of the food record and receipt collection procedure were
time-consuming for the participants and required attention to detail. They were
also sections of the study that the participant was required to complete on his/her
own. Therefore, these sections were more likely to be incomplete than the
questionnaire, activity recall or anthropometric assessments. Of the 49
participants completing the study (i.e. completing the receipt collection), four did
not complete the food record, or did not complete it properly. Since the food
record is an important part of the study, descriptive statistics of participants not

completing the food record were isolated for analysis and are shown in Table 5-3.

® The association between working time and income is discussed in more detail later in Chapter
5.
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Table 5-3 Descriptive statistics of participants failing to complete the
food record (N = 4)

Variable Mean Median
age 68 67.5
sizehhld 15 15
female .75 1
eduyrs 13 13
income 40000 40000
white 1 1
yearsdiabetes 15.25 13

alc 7.5 7.5

N = number of observations

Table 5-3 indicates that the four participants not completing the food record
were older and earned considerably less household income than the average
participant (refer to Table 5-2). The household income difference may be due to
the fact that the participants failing to complete the food record were older. Older
people may, in general, have a more limited attention span and get tired more
easily than younger people do and therefore may be unable or unwilling to
complete the food record. However, since there were only four participants failing

to complete the food record, no concrete conclusions can be made.

5.4 The participants

Descriptive statistics of variables used in the analysis are provided in Table 5-4,
with the exception of diabetes treatment variables, which are described in Figure
5-2.
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Table 5-4

Descriptive Statistics of participants

Variable Min Max Mean Median | N

alc 5.6 10.8 7.26 7.0 49
age 42 84 61.53 61 49
sizehhld 1 5 2.31 2 49
female 0 1 .65 1 49
total 185 1293 614.92 561.24 49
income <21000 >120000 67841 70000 44
yearsdiabetes | .08 35 9.17 6 48
bmi 20.2 73.2 32.29 30.7 49
eduyrs 9 18 14 14 49
white 0 1 .84 1 49
dqi 48.47 83.90 68.11 69.89 45
fast 0 174.46 28.93 13.49 49
frozmeals 0 48.96 11.48 0 49
shack 0 108.47 31.39 26.92 49
dessert 0 63.92 16.52 10.16 49
popreg 0 51.97 5.29 0 49
fv 3.48 258.43 103.02 83.79 49
timeeat 30 155 88.98 90 49
phys_act 0 385 37.45 0 49
mealprep 10 240 111.02 120 49
timework 0 885 201.84 120 49
totalleisure 30 750 283.04 240 49
sleeping 300 1005 508.06 510 49
timelist 0 770 70.71 50 49

N = number of observations
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5.5 The analysis: total, dgi, mealprep and alc

5.5.1 Total Food Expenditure

Total food expenditure associations were calculated to help determine economic
constraints on dietary adherence. Table 5-5 includes correlations between total
food expenditures and expenditure categories, demographic variables and time

use variables.
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Table 5-5 Total: Correlation analysis

Variable Correlation Significance
Coefficient

age -0.33 0.0205
bmi 0.06 0.6674
income 0.58 0.0000
sizehhld 0.56 0.0000
female -.08 0.5950
timework .38 .0066
white 0.12 0.4180
fast 0.41 0.0032
fv 0.46 0.001
popreg 0.26 0.0675
frozmeals 0.61 0.0000
snack 0.45 0.0013
dessert 0.33 0.0221
dqi -.40 .0066
timelist -.07 0.6315
sleeping -0.33 0.0190
totalleisure -17 0.2336
phys_act 0.12 0.4052
mealprep 0.09 0.5529
timeeat 0.06 0.6862

Significant variables (at 5% level of significance) in bold type

Many of the correlation results were as expected. total was significantly
and positively correlated with all food categories except popreg. Perhaps due to
very few purchases of sweetened beverages, popreg was not significantly
correlated with total food expenditure. Not surprisingly, income and sizehhld were
significantly and positively correlated with total, suggesting that households with
more income and households with more people spend more money on food. Age
was negatively correlated with total food expenditure, perhaps because older
people have smaller households or fewer people eating at their homes. Also, older
people generally eat less than younger people. A correlation between age and
sizehhld reveals that older people in the sample did indeed have smaller
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households: age is negatively and significantly associated with household size
(correlation coefficient: -.36; significance: .0113)

The results from the correlations showed that time use variables are not
significantly associated with total food expenditure. One variable, sleeping, was
negatively and significantly correlated with total at the 5% level of significance.

dgi was negatively associated with total. It was assumed that a higher
quality diet costs more than a lower quality diet, although it may not necessarily
cost more to follow a higher quality diet.

A large component of dqi is fruit and vegetable consumption. However, fv
was positively correlated with total. Since fruit and vegetables contribute to total
food expenditure, the positive correlation was expected. Other factors important
in dqgi are vitamin and mineral consumption in foods and supplements, empty
calorie food consumption (these foods reduce the dqgi score) and moderation in
fats, sugars and salt. When considering all factors contributing to dqi score, it is
possible to obtain a positive association between fv (a large part of the dgi score)
and total while obtaining a negative association between dqi and total.

Total: regression analysis

Correlations indicate associations between variables. Regression analysis
controls for confounding factors that may be present in the correlation analysis.
The variable total was used as the dependent variable for Model indicating
associations between food category variables and total food expenditure.

The following variables were removed from the original specification in
Model 1: bmi, snack, popreg, female and sizehhld. Table 5-6 shows the regression
results for Model 1. Results of specifications tests for Model 1 are presented in
Table 5-7.
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Table 5-6 Model 1: Food category factors associated with total household
food expenditure

Variable Coefficient Standard error Significance
Intercept -135.43 262.2556 .609
fast 1.38 9393 150
fv 1.45 4914 .006
frozmeals 6.90 1.8124 .001
dessert 3.16 1.8247 .093
income .002 .00103 .030
white 15.93 76.0206 .835
phys_act 074 4200 .860
age 3.25 3.7616 .393
timework .30 1669 .084

R = .75 Adjusted R“ = .68 Number of observations = 44
Significant variables (at 5% level of significance) in bold type

Table 5-7 Model 1 assumptions test results

Name of Test Result Interpretation

Ramsey RESET | F(3,27) =1.13 | Correct functional form

test Prob>F = .3530

Breusch-Pagan / | X*=2.24 Constant variance of error terms
Cook-Weisberg | Prob>X? = .1346

test

The results of the Ramsey RESET test indicate that, for Model 1, there are
no problems with functional form a. Also, the Breusch-Pagan/ Cook-Weisberg
test revealed no heteroskedasticity.

Along with food category variables, the following explanatory variables
were used in Model 1: age, income, white and phys_act. It was assumed that
people who are more physically active might eat more food (and therefore spend
more money on food) than those who are sedentary, all other things being equal.

Model 1 explains 75% of the variation in total food expenditure.
Significant and positive associations (at 5% level) were found between the food
categories frozmeals and fv and the dependent variable total. Also significant was

the variable income. These variables were also positive and significantly
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correlated with total. The coefficient on frozmeals is 6.90, indicating that, along
with the $1 total expenditure with each $1on frozmeals, there is another $5.90
expenditure in other food categories not included in the regression. These food
categories may be complementary to convenience meals. Similarly, a $1 increase
in fruit and vegetable expenditure will increase total food expenditure by $1.
However, there is another $0.45 associated with a $1 increase in fv, indicating that
an increase in fruit and vegetable purchases is associated with an increase in
expenditures in other food categories.

In general, the regression analysis also indicates that diabetes patients in
Edmonton with higher incomes spend slightly more money on food than those
with lower incomes. It also appears that patients who spend more money on
frozen meals and fruits and vegetables spend more money on food in general than
those who spend less on these items.

Other variables in the regression were not significant (phys_act, age and
white). Sizehhld was removed from the regression in the final specification, as it
was found to be very insignificant.

The analysis with total suggest that diabetes patients living in Edmonton
who spend more money on frozen convenience foods and fruits and vegetables
spent more on their total food expenditures than those who spend less on these
foods. This may mean that those who purchase more of these items purchase more
of other food items than those who spend less on these items. Perhaps this is an
indication that people who purchase (and consume) more fruits and vegetables
(perhaps because they are not energy dense) as well as convenience foods (they
are generally energy dense but perhaps not satisfying) generally consume more

food and therefore may spend more money on food.

5.5.2 Diet Quality Index — International (DQI-1)
In this study, dgi was used as a dependent variable in multivariate regression
analysis to determine associations between diet quality and food category

purchases and between diet quality and time use factors. Correlations between dqi
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and time use variables helps to determine if eating healthy requires a higher time
cost than not eating healthy. Correlations between dgi and food category
expenditure variables give further insight into the monetary cost of eating well
and build on the results of analysis with total. Table 5-8 provides correlation

results of variables with dqi.

Table 5-8 Dqi: Correlation analysis (n =49)

Variable Coefficient Significance
timeeat -.03 .867
phys_act 16 287
mealprep .20 .20
timework -.38 011
totalleisure -.08 .614
sleeping 15 .336
timelist -.10 519
fast -.52 0.0002
fv 0.38 0.0098
popreg 0.02 0.8977
frozmeals -.48 0.0010
shack =17 0.2586
dessert -.03 0.8441
total -.40 .0066
age 31 .0379
eduyrs .09 5471
white -21 1637
income -41 .0091
femwhite -.07 .6466
female -.06 .7190

Significant variables (at 5% level of significance) in bold type

fast and frozmeals were negative and significantly correlated with dgi, while
fv was positive and significantly correlated with dgi (at the 5% level of
significance). DQI-I places strong emphasis on fruit and vegetable consumption,
so this result was expected. The negative correlation between dqi and fast and dqi
and frozmeals may be due to the lower quality of these food categories replacing
higher quality options such as lean meats, whole grains, low-fat dairy and fruits

and vegetables and/or the reduced score from consuming “empty-calorie” foods
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(See Table 3-1). The positive correlation between age and dqi was expected, as it
was assumed that older people follow a better quality diet than younger people.

The negative correlation between income and dqi was unexpected. It was
believed that people with higher incomes have better accessibility to higher
quality foods and therefore follow a better quality diet than lower income people.
However, this may indicate that people who are working longer and getting a
higher income are sacrificing healthy meals for time. The negative correlation
between timework and dgi seems to re-iterate this suggestion: the more time a
participant spent working the lower the DQI-I score.

timework was the only significant time use variable. The correlation
coefficient between dgi and timework was negative, suggesting that diabetes
patients who spend more time working have a lower quality diet. This was an
expected association.

It was hypothesized that participants who spent more time preparing foods
would eat fewer convenience and fast foods and would therefore have a better
quality diet than those who did not, so it was expected that mealprep would be
negatively correlated with dgi. However, the data was collected during the
summer, when participants may have been less likely to prepare meals (see
Chapter 6: limitations).

Another surprising result is the negative correlation between dgi and total.
It appears that higher total food expenditure is associated with a lower quality
diet. This may be because, although fast foods and convenience foods may be
inexpensive on a cost/calorie basis, these foods may be more expensive on a
cost/serving basis. There may also be confounding factors in the correlations.
Multivariate regression analyses help to determine the associations between food
expenditure categories and dgi and time use variables and dqi, while controlling

for factors that may be confounding.
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Dqi: regression analysis

Model 2 was developed to help determine associations with food category

variables and diet quality. The variable dgi was used as the dependent variable for

Model 2.

The following variables were removed from the original specification:

snack, popreg, female and white. Since timework was significantly correlated with

dqi, it was tested for specification but was not significant and was obviously not

appropriate for the model. Table 5-9 shows results from regression analysis for

Model 2. Table 5-10 shows results of assumptions tests.

Table 5-9 Model 2: Food category expenditure factors associated with
diet quality

Variable Coefficient Standard error Significance
Intercept 69.10 10.6407 .000

fast -.064 .03515 .079

fv .065 .0169 .001
frozmeals -.16 .06809 .030

dessert -.086 .06517 196

age .037 1218 .766
income -7.64x10” 3.59x10” 041

eduyrs .029 4952 .954

R” = .61 Adjusted R“ = .53 n =40
Significant variables (at 5% level of significance) in bold type

Table 5-10  Model 2 assumptions test results

Name of Test Result Interpretation

Ramsey RESET | F(3, 27) = .55 Correct functional form

test Prob>F = .6526

Breusch-Pagan / | X* = .49 Constant variance of error terms

Cook-Weisberg
test

Prob>X? = .4854
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For Model 2, the results of the Ramsey RESET test and the Breusch-
Pagan / Cook-Weisberg test indicate correct functional form and no
heteroskedasticity, respectively.

The analysis from Model 2 suggest that a $1/month increase in household
fruit and vegetable expenditure is associated with a .065 point increase in DQI-I
score, a $1/month increase in convenience food expenditure is associated with a
.16 point decrease in DQI-I score and a $1 increase in annual household income is
associated with a 7.64x10™ point decrease in DQI-I score.

Some similarities among the correlations and regressions are worth noting:
fv was positively correlated with dgi and was positive and significant in the
regression analysis; frozmeals was negatively associated with dgi in both
correlation and regression analysis. These results were expected.

People are generally aware of the reduced nutritional quality of fast foods
and convenience meals, but the reason why people habitually choose these lower
quality foods is not well understood. Socio-economic constraints can contribute to
a reduced diet quality (Beydoun and Wang, 2008). However, the results shown in
Model 2 indicate a negative and significant association between diet quality and
income at the 5% level. As well, the correlation between dgi and income is
negative and significant, suggesting that a higher income is associated with a
reduced quality diet. Perhaps there is an inverted U-shaped association between
diet quality and income (increasing up to a point and then decreasing again). This
unexpected result coincides with the unexpected findings from associations
between dqgi and total, as it was expected that a higher quality diet would cost
more than a lower quality diet. In this study, it appears that those spending less on
food and earning less income have a higher quality diet. To test the suspicion of
an inverted U-shaped curve, dgi was plotted with income and a fitted line was

generated, as shown in Figure 5-3.
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Figure 5-3 DQI-1 and Income

Figure 5-3 indicates an inverted U-shaped association between dgi and
income. Therefore, an increase in income for low-income participants may result
in a higher diet quality, while an increase in income for high-income participants
may result in a lower diet quality. These figures show that the participants with
the highest diet quality were those at the middle-income level (approximately
$60,000 annual household income).

To further test the association between income and diet quality, a
regression model with the explanatory variables income and income2 were

regressed on dqgi and is shown in Model 5.
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Model 5: Association between diet quality and income and square of income
dqi = fo+ piincome+ Baincome2 + £

Table 5-11 shows the results of the regression with dqi as the dependent
variable and using income and income2 as explanatory variables. This reveals the
shape and nature of the curve: a positive and significant coefficient on income2
would indicate a U-shaped association; a negative and significant association
would indicate an inverted U-shaped association and a non-significant association
would indicate no association.

Table 5-11  Regression test for shape of the association between diet quality
and square of income

Variable Coefficient Standard error Significance
Intercept 65.61 5.900 .000
income 2.35x10™ 1.78x10™ 195
income2 -2.32x10” 1.19x10” .058

R” = .24 Adjusted R“ = .20 n =40

The results of the regression showed a positive but not significant
association between dgi and income and a negative and significant association
between dqgi and income2 (The p-value was .058 and is not significant at the 5%
level of significance. However, the small sample size, along with how close the p-
value was to .05 was taken into consideration). This further indicates an inverted
U-shaped association between diet quality and income. The variable income was
not significant, indicating that the linear association between income and DQI-I is
not significantly different from zero.

A possible reason for the result with diet quality associations and income
may be confounding factors with time use. It is generally assumed that planning
and preparing good quality meals takes time, whether preparing meals using
wholesome, minimally processed ingredients instead of using pre-packaged,
highly processed convenience foods, or dining out in a full service restaurant
instead of eating at a fast food restaurant. The correlation coefficient between dqi

and mealprep was not significant at the 5% level. timework was negative and
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significantly correlated with dqi, indicating that an increase in time spent working
was associated with a lower quality diet.

The variable timework was used to test whether or not time use was
associated with variations in DQI-I. From the inverted U-shaped association
found between dqgi and income, the negative correlation between timework and dqi
and the insignificant linear regression result with dgi as the dependent variable
and timework as an explanatory variable, it was predicted that time spent working
was a factor for dietary adherence among the higher-income participants and not
significant among the lower-income participants.

Model 6 was developed to perform the Chow test, to determine if the
lower-income participants exhibited different behaviour with respect to diet
quality and work time than higher-income participants. The significant covariates
from Model 2 were used, with the addition of timework and using idummy as a
dummy variable for income range (<$60,000 and >$60,000). An interaction term
workinc (timework*income) was added. Model 6 is shown below, followed by the
regression results in Table 5-12 and the results of the Chow test in Table 5-13.

Model 6: Regression analysis for determining association between time spent
working and DQI-I: Set-up for Chow Test

dqi= fo— pafast+ p2 fv— Bsfrozmeals— fsdessert+ Ssage
+ feeduyrs— grtimework + gsidummy + Seworkinc+ &
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Table 5-12 Model 6: Working time and income association with diet
quality

Variable Coefficient Standard error Significance
Intercept 69.11 12.8186 .000

fast -.09 .0383 .027

fv .05 .0206 014
frozmeals -.14 0794 .094
dessert -.09 0718 239

age 7.32x107 .1600 964
timework 4.71x10™ 8.46x10° 956

eduyrs -.047 5535 933
idummy 17 3.3273 .959
workinc 5.16x10 .01083 .637

R = .57 Adjusted R“ = .43 n =40
Significant variables (at 5% level of significance) in bold type

Table 5-13  Model 6 Chow test results

Explanatory | Dummy | Interaction | Result Interpretation

variable variable | term

timework idummy | workinc F(1, 30) Reject null hypothesis:

Prob>F = .9595

Higher and lower

income participants
exhibited different
eating behaviour with
respect to working time

The Chow test result indicates that participants in the lower-income
(<$60,000) group behaved differently than those in the middle- and higher-
income group (>60,000) with respect to time spent working and diet quality. From
the result from the Chow test and the inverted U-shaped association between
DQI-I and income, as shown in Figure 5-3, it was assumed that patients who spent
more time working were more time time-constrained, negatively affecting diet
quality. The regression analysis results in Table 5-14 and Table 5-15 further
suggest that time may be a constraint to dietary adherence among high-income

diabetes patients.
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Table 5-14  Working time and food category variables association with diet
quality of participants with annual income <$60000

Variable Coefficient Standard error | Significance
Intercept 68.46 4.7234 .000

fast -.13 .09687 204

fv 026 .04604 579
timework 4.94x10" .01004 962

R? = .15 Adjusted R° = -.04 n=17

Significant variables (at 10% level of significance) in bold type®

Table 5-15  Working time and food category variables association with diet
quality of participants with annual income >$60000

Variable Coefficient Standard error | Significance
Intercept 69.81 3.8504 .000

fast -.093 .03586 .018

fv .037 .02020 .083
timework -011 6.47x10° .093

R? = .60 Adjusted R“ =-.54 n=23

Significant variables (at 10% level of significance) in bold type

It is clear from Table 5-14 that for participants with annual household
income below $60,000, working time was not a factor in diet quality. This model
is a very poor fit (R* = .15), in contrast to Table 5-15, which shows an R? of .60.
Table 5-15 indicates that for participants with annual household income of at least
$60000, time spent working was negatively associated with diet quality. For these
participants, a $1 increase in annual income was associated with a reduction in
DQI-I of .011 points. This suggests that time may be a factor in dietary adherence
among middle- and high-income diabetes patients, but not for low-income
patients. Clearly, there is a difference in behaviour between the two income

groups with respect to working time and dietary adherence.

° The significance level was increased to the 10% level for this analysis as the sample size is
very small

106



5.5.3 Meal Preparation time

To further examine relationships between time constraints and dietary adherence,
correlations between mealprep and food category variables, time use variables,
and other relevant variables were calculated. Results are shown in Table 5-16.

Table 5-16  Mealprep: correlation analysis

Variable Correlation Coefficient | Significance
total .09 .5529
frozmeals =21 1451
fast -.28 .0474
shack -.10 .5019
dessert 14 .3526
popreg .09 .5533
fv .33 .0193
timeeat .33 .0193
timelist A1 4371
timework -11 4526
totalleisure -.08 .5968
sleeping -17 .2309
phys_act .26 .0734
alc -.06 .6673
dqi .20 .20
sizehhld 27 .0577
income .04 1787
age 11 4675
female -.26 .0728
white -.16 .2593
eduyrs .09 .5530

Significant variables (at 5% level of significance) in bold type

Table 5-16 indicates that fv and timeeat are significant and positively
correlated with mealprep and fast is significant and negatively correlated with
mealprep. These results suggest that diabetes patient households who spend more
time preparing meals spend more time eating, spend less money on fast foods and
more money on fruits and vegetables. No other food category variables or time
use variables were significant at the 5% level. alc and dqi were not significantly
correlated with mealprep.
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The p-value for sizehhld was .0577, only slightly higher than the 5%
significance level determined as the cut-off for interpretation in this study. Given
the small sample size, sizehhld was interpreted as being significantly correlated
with mealprep, meaning that more time is spent preparing meals in households
with more people. age, female, white and eduyrs were not significantly associated
with meal preparation time, suggesting that meal preparation time is not

statistically different among different demographics.

Mealprep: regression analysis

The variable mealprep was used as the dependent variable for Model 3
and indicates associations with food category variables and diet quality. The final
specification for Model 3 is found in Table 5-17.

The following variables were removed from the original specification:
popreg, snack, dessert, age, white and income. Model 3 was tested for correctness

of functional form and for homoskedasticity. This is presented in Table 5-18.

Table 5-17 Model 3: Food category expenditure associations with meal
preparation time

Variable Coefficient Standard error Significance
Intercept 123.30 48.5950 .015
fast -.35 1897 074
frozmeals -1.11 4693 .022
fv 1485 1134 .198
female -21.40 13.3707 A17
sizehhld 22.03 3.4336 .393
eduyrs -2.97 3.4336 .393

R” = .38 Adjusted R* = .29 Number of observations = 49
Significant variables (at 5% level of significance) in bold type

108




Table 5-18  Model 3 assumptions test results

Name of Test Result Interpretation

Ramsey RESET | F(3, 27) =2.27 Possibility of incorrect functional form
test Prob>F = .0955

Breusch-Pagan /| X* =0.00 Constant variance of error terms
Cook-Weisberg | Prob>Xx* = .9921
test

For Model 3, the results of the Ramsey RESET test and the Breusch-Pagan /
Cook-Weisberg test indicate a possibility of incorrect functional form and no

heteroskedasticity, respectively.

Mealprep: regression results

In Model 3, regression analysis indicates than none of the food category variables
were significant at the 5% level. The regression model is a poor one, as the fit is
.38 and the adjusted R? is .29. This suggests that the relationship between food
category expenditures and time preparing meals is weak at best for T2D patients
living in Edmonton.

The regression analysis for variables significant at the 5% level of
significance shows that a $1 increase in fast food expenditure is associated with a
A7 minute decrease in meal preparation time and a $1 increase in convenience
meals expenditure is associated with a 1.11 minute reduction in meal preparation
time. Also significant was sizehhld: A one-person increase in household size is
associated with a 22.03 minute increase in meal preparation time. Fruit and
vegetable expenditure and fast food expenditure were not significantly associated
with meal preparation time. Gender, income and education were also not

associated with meal preparation time.

5.5.4 Hemoglobin A,
Ajc is a proxy for long-term (three month average) blood glucose levels for
diabetes patients and was used as the health outcomes measure for analysis of the

data. Analysis with alc is expected to provide information on the variables
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associated with health outcomes of diabetes patients. Table 5-19 indicates

correlations between relevant variables and alc.

Table 5-19  Alc: Correlation analysis (n=49)

Variable Correlation Significance
total .057 .695
frozmeals 161 .269
dessert -.055 .706
fast 372 .008
snack A77 225
popreg 162 267
fv -.430 .002
dqi -.383 .009
income .012 940
logincome -.0042 .9785
timeeat 141 .333
sleeping .032 .826
phys_act -.001 .992
timework 287 .046
totalleisure -.131 370
shoptrip -.206 165
timelist -.078 593
mealprep -.071 .626
bmi .056 704
yearsdiabetes .06 .6884
antidrug .33 0219
insulin .20 1747
all3 43 .0029
female .04 .8049
white -.0098 9468
femwhite -.15 3151
eduyrs -.07 .6480

Significant variables (at 5% level of significance) in bold type

As expected, the variable fast was positive and significantly correlated with
alc and fv was negative and significantly correlated with alc. These correlations
suggest that an increase in fast food purchases (assuming that purchases proxy
consumption) is associated with an increase in A;. and an increase in fruit and

vegetable purchases is associated with a decrease in Ai.. No other food category
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was significantly correlated with alc. dgi was significant and negatively
correlated with alc, suggesting that a high quality diet is a factor in maintaining a
lower A;. for diabetic patients. This may also suggest that DQI-I is a suitable
indicator of diet quality for adults with diabetes.

timework was positive and significantly correlated with alc, suggesting
that working too long may lead to poorer health outcomes. A possible reason why
extra time working is associated with a higher Ajc is the possibility of time
constraint causing the patient to purchase food and eat on impulse or lack of time
to eat a proper meal between shifts. The high stress of working long hours may be
another possible explanation for the association between timework and alc. Other
time use variables were not significantly correlated with Ajc.

Two of the three diabetes treatment variables (antidrug and all3) were
positive and significantly correlated with alc, while insulin was positive but not
significant at the 5% level of significance. A possible explanation for this
unexpected result is that perhaps diabetes patients on aggressive treatment have
poorer control over blood glucose than those who rely on diet and exercise alone
for treatment. Another possible explanation may be that patients on aggressive
control may be less aware and/or less motivated to adhere to diet and exercise

regimes, resulting in poorly controlled blood glucose over time.

Alc: regression results

The variable alc was used as the dependent variable for Model 4. Model 4
indicates associations with food category variables and Aj.

Many studies have shown a linear relationship between A;c. and co-
morbidities (Stratton et al. (2000); Gilmer et al. (2005); Selvin et al., 2004, Khaw
et al., 2004). In contrast, Meyerhoefer and Leibtag (2010) found that elasticities
were appropriately used to determine the association between medical
expenditures and the prices of high carbohydrate foods (A is associated with co-
morbidities in diabetes patients and is therefore associated with medical

expenses). However, specification of the model in this study showed that a linear
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model resulted in a poor model. A log-linear model was chosen for associations

between food category expenditures and Aj.. The chosen model indicates

percentage change in Ajc from a one-point increase in the dependent variables.

This model shows the most plausible results. Results of the analysis with food

category expenditures and logalc are presented in Table 5-20 and the

assumptions test results are presented in Table 5-21.

Table 5-20 Model 4: Food category expenditure associations with logalc
Variable Coefficient Standard error Significance
Intercept 1.87 1126 .000
fast 8.83x10™ 5.58x10™ 124
fv -7.18x10™ 2.80x10™ 015
frozmeals 1.31x10° 1.05x10° 221
popreg 2.24x107 1.60x107° .169
phys_act -1.56x10™ 2.27x10™ 496
antidrug 10 05129 .066
insulin 10 .06283 131
all3 042 09727 .670
income -4.25x10°” 6.10x10” 491
eduyrs 3.74x107 7.83x107 .636

R?=.59 Adjusted R* = .46

Number of observations = 42
Significant variables (at 5% level of significance) in bold type

Table 5-21  Model 4 assumptions test results

Name of Test Result Interpretation

Ramsey RESET | F(3,27) =1.42 Correct functional form

test Prob>F = .2585

Breusch-Pagan/ | X*=1.15 Constant variance of error terms

Cook-Weisberg
test

Prob>X? = .2830

The results of the Ramsey RESET and test Breusch-Pagan / Cook-Weisberg

test revealed correct functional form and no heteroskedasticity, respectively.

The variables in Model 4 explain 59% of the variation in logalc. The

regression results indicate that a $1 increase in household fruit and vegetable
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expenditure is associated with a 7.18x10™% reduction in Ay No other variables
were significantly associated with logalc at the 5% level of significance in the
regression analysis.

Diabetes treatment variables (antidrug, insulin and all3) were not
significantly associated with A;c, compared with using lifestyle treatment alone.
Previous studies have reported mixed results with aggressive treatment to control
A or co-morbidities strongly associated with poor glycemic control. Gray et al.
(2000) found that greater intensity of treatment/ aggressive glucose control
reduced length of hospital stay but did not significantly reduce number of events
or mortality rate, compared with conventional and less aggressive treatment. A
similar study (Palmer et al., 2000) found that intensive control with metformin
reduced number of events and improved survival in T2D patients in the UK.

5.6 Summary: total, dqgi, mealprep and alc

Many of the results of the analysis of this study revealed expected results.

Expected outcomes that were observed in this study were:

e Patients with higher incomes spent more money on food.

e Aj. was negatively associated with diet quality.

e Meal preparation time was negatively associated with convenience and fast
food purchases.

Some unexpected results were:

e Aninverted U-shaped relationship was observed with diet quality and income.

e Meal preparation time was not associated with Ay, diet quality or total food
expenditure.

e Although time use variables were not found to be significant, the correlation
results showed some association between dgi and timework and alc and
timework.

o timework was not associated with diet quality among low-income participants,
but was negatively associated with diet quality among higher income

participants.
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CHAPTER 6: SUMMARY, CONCLUSIONS AND LIMITATIONS

6.1 Introduction

The relevance of the results is discussed in this chapter and is compared with
results from similar studies. Similar findings are noted and discrepancies are
discussed. Biases that may be present in the data are also discussed. This chapter
includes a recap of the hypotheses and shows whether or not each hypothesis was
determined to be correct. Possible discrepancies between the hypotheses and the
conclusions are discussed. This chapter concludes with policy implications and
possible areas of future research.

6.2 Income and time factors associated with a healthy diet

Eating well requires knowledge; you must know what foods and combinations of
foods provide adequate nutrition as well as where to access, and how to prepare,
nutritious foods. Eating well also has a cost; both time and money must be
invested to obtain nutritious foods. But does a higher quality diet cost more than a
lower quality diet for T2D patients in Edmonton? The results of this study suggest
that following a healthy eating plan and obtaining better health outcomes does not
necessarily cost more than following a less appropriate diet.

Studies have suggested that a healthy diet costs more than a less healthy
diet (Cade et al., 1999; Drewnowski, 2004). However, other studies have found
that it does not necessarily cost more to follow a nutritious diet. Bernstein et al.
(2010) concluded that, in the US, significant dietary improvements are possible
without an increase in food costs, especially if beans, whole grains and nuts are
emphasized rather than red meats. They also pointed out that 40% of American
annual food expenditure is on meals outside the home, which are more expensive
than meals prepared at home. Reducing the number of meals purchased outside
the home may result in lower food expenditure. Other researchers have reported
similar findings (Raynor et al.,, 2002; Beydoun et al., 2008). Burney and
Houghton (2002) found that participants enrolled in a nutrition and education
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program improved dietary quality and reduced the cost of their food. This
suggests that knowledge and skill may play a significant role in dietary adherence
as well as food expenditure.

The present study, however, shows no significant association between diet
quality and meal preparation time or total food expenditure and meal preparation
time. Meal preparation time may have been shown to be significant if data were
collected in another season (see Chapter 6: limitations).

Diet quality was negatively correlated with total food expenditure.
However, further analysis indicated an inverted U-shaped association. It makes
sense for diet quality to improve with income, as the budget constraint is not as
tight at higher levels. It appears that this is only true up to approximately middle-
income level in Edmonton ($60,000 annual household income). This may indicate
that budget is a constraint for healthy food purchases in Edmonton for people
earning less than average income. However, as income rises above a critical level,
perhaps to a point where consumers do not feel constrained by income and feel
they can purchase food without considering budget, diet quality peaks and then
decreases. The reason for this appears to be a switch from budget constraint to
time constraint at approximately $60,000 income.

Time spent working was negatively correlated with diet quality and
positively correlated with A;., perhaps suggesting a time/budget trade-off. The
desire to work longer to earn more money may mean sacrificing a good quality
diet as well as good health.

Correlation analysis between time spent working and income is positive
and significant (correlation coefficient .47; significance level .0013). This
indicates that people who work longer hours have a higher income than those who
work fewer hours. DQI-1 was negative and significantly correlated with time
spent working, perhaps indicating a time constraint. Further analysis using the
Chow test indicated that lower-income participants had behaved differently with
respect to working time and diet quality compared with middle- and higher-

income participants. Regression analysis, separating the two income groups
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indicated different behaviour between the groups, with working time negatively
associated with diet quality among the middle- and high-income participants and
not significantly associated with diet quality among the lower-income
participants. From these results, it appears that budget constraint could be a
barrier to dietary adherence for low-income participants only and time constraint

could be a barrier to healthy eating for high-income participants.

6.3 Diet, income and time factors associated with A

Diabetes patients sometimes have a target Aic within the normal range, but often
slightly higher. An A of less than 7% is a reasonable goal for many, but not all,
diabetes patients (Qaseem et al., 2007). A wide deviation from this range may
contribute to diabetes co-morbidities. One of the goals of medical nutrition
therapy for diabetes includes maintaining blood glucose as close to the normal
level as the patient can safely achieve (Franz et al., 2002).

The results of this study indicated a negative and significant association
between A;. and diet quality, both with regression analysis and correlation. From
this, it was concluded that the guidelines for healthy eating, as illustrated in Table
3-1 (Components of DQI-I scoring system), are reasonably appropriate for
diabetes patients, as these guidelines appear to help patients maintain a healthy
Ay level. Since DQI-I is negatively associated with total food expenditures, it
was also concluded that food cost may not necessarily be a barrier to healthy
eating for diabetes patients (it is not necessary to spend more money to adhere to
a healthy diet plan). The results of the analysis coincide with the perceived
barriers obtained from the questionnaire: only two respondents (out of 80)

reported cost as a barrier to healthy eating.
6.4 Conclusions

Analysis of the data provided information to answer the hypotheses stated in

Objectives. Data were analyzed using OLS and correlation analysis to determine
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the relationships between diet quality, health outcomes, food cost and time cost

for people with T2D living in Edmonton. The following conclusions were made:

Hi: Participants with a higher Diet Quality Index International (DQI-I) score
spend significantly less money on food, do not spend significantly more time
preparing food, have lower Ay levels and earn a lower income than those with a

lower DQI-I score.

H,: Participants whose households spend more money on healthy food have
lower Ay levels than those who spend more money on fast foods, convenience

foods, sweetened soft drinks and desserts.

Hs: Participants who spend more time on meal preparation do not spend
significantly more money on food, do buy fewer convenience food items, do not
have significantly lower A;. levels and do not have a significantly different DQI-I

scores than those who spend more time on meal preparation.

6.5 Limitations

Several possible biases and limitations were inherent in this study. While these
limitations and may affect the quality of the results, overall, the data collected are
expected to provide a reasonably accurate assessment of the economic and time
use constraints of people with T2D in Edmonton. Proper procedures and strict
adherence to protocol helped to ensure that the data obtained were representative.
Limitations to the study are described below.

Pilot study

This thesis was part of a pilot study. As described in the Methods section,
instruments and procedures were developed and pre-tested. The study was a test
in itself, as this was the first time to implement the instruments used. However,

the results obtained from this study are not preliminary; strict adherence to
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protocol and accurate and precise data collection and analysis ensures that the
results are valid.

Diabetes and diet quality measures

DQI-1, used as a measure of diet quality in this study, is not diabetes-specific.
Different outcomes may have been possible if a diabetes-specific index was used.
However, the principles of healthy eating are basically the same for people with
diabetes as those without diabetes (Powers, 2003). Therefore, it was assumed that
only a minimal discrepancy exists between DQI-1 and a diabetes-specific diet
quality score.

Factors other than diet affecting Ay

The effect of different foods and environmental factors on A;. levels is complex
and not completely understood. Combinations of foods affect the rate at which
glucose enters the blood. Studies have suggested that a negative association exists
between fibre consumption and blood glucose and/or A;c (Anderson et al., 1991;
Giacco et al.,, 2000; Chandalia et al., 2000). While fibre is an important
component of DQI-I, a diabetes-specific diet quality index may have emphasized
fibre more than DQI-I.

Researchers have also found that low-moderate alcohol consumption may
have a lowering effect on fasting glucose and A;. of people with diabetes (Shai et
al., 2007; Turner et al., 2001). Other researchers have found a positive association
between caffeine consumption and blood glucose (Johnston et al., 2003; Robinson
etal., 2004).

The glycemic index of a food is an indication of the length of time it takes
for the food to cause a rise in blood sugar; the higher the glycemic index, the
faster the rise in blood sugar. Consumption of high carbohydrate foods in
combination with protein, fat or fibre has been shown to result in a slower and
smaller rise in blood glucose compared with carbohydrate consumption alone
(MacDonald et al., 2009). Others have studied the association between high-

carbohydrate and low-carbohydrate diets with blood glucose levels and have
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obtained contradictory results (Pascale et al., 1995; Gannon et al., 1998; Garg et

al., 1994; Wolever et al., 2008).

However, analyzing the association between A;. and combinations of
foods is complex and is beyond the scope of this study. It is possible to determine
factors associated with dietary adherence by analysis of individual foods. In this
study, grocery store receipts were used to approximate categories of foods
consumed and a three-day food record was used to approximate regular eating
habits. Combinations of foods, the effects of alcohol and caffeine on blood
glucose and Ay or the effect of dietary fibre on A;; was not considered.

The data for mealprep was gathered from a 15-minute telephone interview
with the participant. To reduce bias, the participant did not know when the
interviewer would call to ask about activities from the previous day. However, the
activities of one day may not have always been typical, and since this study was
conducted over the summer, less time may have been spent on meal preparation
on warmer days.

Other biases possibly present in this study are:

e Since we recruited participants by informing them by newspaper, TV and
poster, we had selected for people who had read the article, visited the
establishment where the poster was displayed or were watching the TV when
the information was aired.

e The average household income for Edmonton in 2009 was nearly $70,000
(Government of Alberta, 2010), close to the median income for respondents of
approximately $70,000. Since prevalence of T2D has been associated with
low socio-economic status in Canada (Ross et al., 2010), it could be assumed
that participants would have a median income significantly lower than
average. Perhaps due to recruitment methods (newspaper and news story on
TV), we had selected for those with a higher income, or those with higher
incomes may have been more interested in being part of the study.

e As this was voluntary, further selection bias was possible, as potential

participants would have had to be interested in the program and be willing to
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give their time for the study. It is likely that those choosing to participate had
a greater interest in improving or maintaining their health and managing their
diabetes than the general diabetic population in Edmonton.

Many participants (nearly 40%) dropped out of the study. This could have
caused selection bias as these people could have had time constraints or other
issues that may have revealed different results than those who completed the
study. Similarly, a few participants did not submit appropriate data, either
through confusion or lack of time. We could not use the data from these
individuals.

Data were collected during the summer and early fall. Food consumption
patterns during this time were probably much different for many participants
than in other seasons. For example, some participants were consuming
produce from the garden. This may have affected food choices of the
participant as well as food costs, compared to winter. Also, barbecues were
common among participants and would not have been in other seasons. Very
warm days probably encouraged participants to purchase and consume
convenience foods that required little or no cooking.

Festivals, parties, and activities with children may have been more common
for these people during the summer compared to other seasons, possibly
influencing food choices and food costs.

There were several participants who were traveling during the data collection
period, possibly leading to bias in food choices and/or food costs.

Food purchase receipts were collected for a consecutive 28 days from each
participant. As two of our participants informed us, this may not have been a
long enough period of time. Some grocery shoppers buy the bulk of their
groceries once per month, either at the beginning or the end of the month. It
would have been possible to miss the largest order of groceries for some

participants, resulting in a lower estimated food cost than the actual.
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6.6 Future research and policy implications

As mentioned in the introduction, we live in a fast-paced world. Time is an
important factor in food choice. Fast foods and convenience foods were
developed to fulfill the need to reduce the time for meal preparation and
associated tasks. Many people will choose saving time over eating healthily if
given a choice. This reality is not likely to change.

Unfortunately, foods that save us time are high in fat, salt and refined
carbohydrates, which can contribute to ill health for people with diabetes. As
well, these foods are also widely available and easily accessible to the majority of
Canadians. Regular consumption of these highly processed convenience foods
may contribute to undesirable health outcomes for people with diabetes.

The analysis presented in this thesis is part of a pilot study. A positive
association between health outcomes and diet quality among diabetes patients was
concluded in this study. The results of this study and others developed from it
may be used for the development of an intervention plan for T2D patients.
Policies aimed at increasing availability and accessibility of diabetes appropriate
foods and perhaps decreasing availability and accessibility of energy-dense,
nutrient-poor convenience and fast foods may be developed.

The results of this study suggest that cost may be a barrier to dietary
adherence for T2D patients at the low-income level. Policies aimed at educating
low-income diabetes patients in purchasing and preparing low-cost nutritious
foods may help to improve or maintain health status of these people. These results
also suggest that time may be a barrier to dietary adherence among high-income
patients. Policies aimed at educating busier, high-income patients in where and
how to purchase, as well as how to prepare, time-saving diabetes-appropriate
foods may help improve dietary adherence and health outcomes of higher income

patients.
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APPENDICES

APPENDIX A: Measurement protocol

Height and weight

The device used for measurements was a wall mounted digital height scale, or
standiometer, which was available for use at the HNRU. Participants were
measured in light clothing without shoes. Hats and hairpieces were removed. This
scale must be calibrated by ensuring that the headpiece reads the same as the
distance from the bottom of the standiometer to the floor (measured by staff at the
HNRU) when at the lowest possible point on the scale. Press the + or — keys until
it reads this.

Weight was also measured at the HNRU on a digital scale, in light clothing
without shoes. No calibration was necessary, as this scale is calibrated
periodically by staff at the HNRU.

Heights and weights were taken three times, and the average of the readings was
recorded.

Waist and hip

Standard measuring tape was used to measure waist and hip. Proper protocol was
used. Measurements were taken only after three consecutive practice
measurements revealed the same result.
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APPENDIX B: Recruitment of participants

Ethics approval to recruit participants for the nutrition/economics section of the
PANDA study was granted June 16, 2009. On June 26, we began calling
participants to schedule information sessions.

Registry

| called participants from a list of names gathered from another similar study.
There were 21 possible participants on this list. Several did not fit the eligibility
criteria and several were not interested or could not participate for various
reasons. Over a span of 5 days, we recruited a total of 10 participants from this
list.

Posters
We were told by the investigators that we should exhaust the registry list before
using posters. On July 1/09, we began distributing posters around Edmonton.
Posters were placed at various retail outlets during the first 2 weeks of July.
List of poster locations:
J Safeway: 109 Street; Oliver

Champion Foods: Oliver

Save-On Foods: downtown

University of Alberta: Bus stop shelter; SUB (4 locations); Butterdome (5
Locations); HUB mall (3 locations)

London Drugs: Oliver

Grant MacEwan College: gym.

World Health Club: downtown

Kinsmen Sports Centre

Safeway: Capilano; Bonny Doon; Millwoods; Westmount

Sobeys: Millwoods

Shoppers Drug Mart: Millwoods; Westmount

See below for poster used in recruitment
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Physical Activity

?PANDA Physical Activity and Nutrition for
x b Matlin ot Diabetes in Alberta (PANDA)

DO YOU HAVE

DIABETES?

Researchers at the University of Alberta are doing a study
to find out about you and your diabetic diet

If you:
< Have type 2 diabetes
X Are 18 years and above
< Do not have severe digestive disorders

(colitis, irritable bowel etc.)

We invite you to participate in our study:

Study Coordinators
Denise Maxwell & Gayathiri Durairaj
Contact us at: Phone: (780)-248-1501 and leave a message
Email: pandaresearch@med.ualberta.ca
For more information http://www.ales.ualberta.ca/afns/PANDA.cfm

B el en paw@ydaedsa.sepued
10ST-8v7-08L VANV

B el en paw@ydaedsa.sepued
10ST-8v7-08L VANV

B BLI([EN PIW@)ydaedsdtepued
10ST-8%T-08L VANVd

B BLIR([EN pIW@)ydaedsdtepued
10ST-8%T-08L VANVd

BI E)IIqen pIw @) ydaedsatepued
T0ST-8%C-08L VANV

B BLIR([EN pIW@)ydaedsdtepued
10ST-8%T-08L VANV

B BLId([EN pIW@)ydaedsdtepued
T0ST1-8%C-08L VANV

eI BIq[eN pIw @) ydaedsatepued
T0ST1-8%C-08L VANV

BI E)Iqen pIw @) ydredsatepued
T0ST1-8%C-08L VANV

Y e1IRqen pawu@ydaedsasepued
TOST-8T-08L VANVd

147


mailto:pandaresearch@med.ualberta
http://www.ales.ualberta.ca/afns/PANDA.cfm

Posters were unsuccessful for recruitment. Grocery stores have their poster boards
almost hidden and it is generally only people looking to buy and/or sell something
that even look at these things. Drug stores do not allow such posters in the main
part of their stores, but are willing to put them in their staff rooms. Poster boards
in fitness centres are almost hidden. Five (possibly 6) participants were recruited
by poster.

Newspaper advertisements

Although unsuccessful, newspaper ads were slightly better for recruitment than
posters, as well as being less time-consuming. Advertisements were run in the St.
Albert Gazette during the week of July 21, Metro (Edmonton) and 24 hours
(Edmonton) during the second and third week of July. An advertisement was run
in the Sherwood Park News and Western Dairy Farmer (Leduc news) during the
fourth week of July.

See below for newspaper advertisements used in recruitment

Television news story

A four-minute news story was aired on Global Edmonton News (Health Matters)
at approximately 6:25PM on August 4/09. The principal investigator (Catherine
Chan) told the media what the study was about, the purpose, where we were at
with data collection, and what we were trying to achieve. Contact information was
given. The following day, more than 20 phone messages were left and calls were
still coming in. 20-30 email messages were in the pandaresearch mailbox.

Newspaper news stories

A short article was published in the Edmonton Journal (August 14) and Sherwood
Park News (August 9).

Link to Sherwood Park News story August/09
http://www.sherwoodparknews.com/ArticleDisplay.aspx?e=1693668

Both the television and newspaper media releases were highly effective in
recruiting participants. Throughout the month of August, it was difficult for 2
people to keep up with the flow of interested participants. We were also receiving
calls and emails from diabetes patients from outside the Edmonton area. These
people were not eligible and did not participate in the study.

Word of mouth

Many patients with diabetes know other diabetes patients. Some of the
participants in this study volunteered to tell friends and family members with type
2 diabetes about this study.
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APPENDIX C: Directions and map to the PANDA study information session

Parking is available at E3 (Stadium Parking Lot — near SUB and the Agriculture-
Forestry Centre)

We are conducting our study at the Human Nutrition Research Unit (HNRU) in
the AgFor building (3" Floor)

AgFor (Agriculture-Forestry) is behind SUB (D3), just on the other side of the
loading dock

SUB (Student Union Building) is near the Butterdome (the big yellow building on
campus) and is facing the Van Vliet entrance of the Butterdome.

We will have signs pointing in the direction of the HNRU as soon as you enter the
AgFor building.
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APPENDIX D: Telephone and email scripts
CONTACTING THE POTENTIAL PARTICIPANT

Telephone script for INITIAL CONTACT with potential participants from
PREVIOUS STUDY REGISTRY

Hello,

My name is and | am a researcher from the University of Alberta. |
got your name from a diabetes study that you participated in last year. When you
participated in this project, you had indicated an interest in taking part in future
related research projects.

Are you still interested? Do you have a couple of minutes?

We are currently starting a study to find out what people with T2D eat. Your
participation will be a valuable contribution to research on Type 2 Diabetes and
diet.

[If no]. OK. Thank you for your time. Good-bye

[If uncertain, offer to tell them more]. Would you like to know a bit more about
the project? Would you like me to call you back this evening or tomorrow?

[If yes, continue]

If you think you might be interested in taking part, we will invite you to attend an
information session which will take roughly % hour. After the session, we will
have you complete a questionnaire; we will weigh you and take measurements.
We will also measure your HbA.. This will take an additional 1 and a half hour
or so. We will be asking our study participants to collect grocery receipts and fill
out a 3 day food record in the next few weeks.

Participation is voluntary and you will be free to leave at any time if you choose.
[The following is for people who seem hesitant] You may leave after or during the
session, refuse to answer the questionnaire or quit any time during the study.

The information session will be a small group of 3-5 participants. We will be
providing a snack at the session. After completing the study, you will have the
option of receiving information about how good your diet is and information
about your food cost.

Do you have any questions?

Are you interested in participating in this study?
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To take part, you must

be at least 18 years old,

be type 2 diabetic,

not be pregnant or breastfeeding,

have no digestive disorders,

be able to read, write and speak English,

have no extreme physical disability

have completed basic diabetes education offered through Alberta Health
and Wellness

have not previously been involved in any other lifestyle intervention study

We have a number of days and times available for the information session. They
are:

Tuesdays 5:30-8:00PM

Wednesdays 5:30-8:00PM ,

Thursdays 10:00AM — 12:30PM, or 1:30-4:00PM

Fridays,10:00AM — 12:30PM, or 1:30-4:00PM

Saturdays 10:00AM — 12:30PM, or 1:30-4:00PM

Which of these would be a good day and time for you to attend the information
session? If you are not the main grocery shopper in your household, we encourage
him or her to accompany you, but that is not necessary.

Because we are measuring height and weight, it would be helpful if you brought
light clothing to change into. If you do not have light shorts and a t-shirt, we will
provide you with a paper gown to wear. It may also be helpful to bring a list of
your medications, as we will be asking for this at the session.

If you have any questions at any time please don’t hesitate to contact me. The
project name is PANDA. | can give the phone # and email address if you like. The
phone number is 780-248-1501. Email is pandaresearch@med.ualberta.ca.

We will respond within 1 day.

We have a webpage on the U of A website, if you are interested. [If asks for it]
the PANDA website is:

http://www.ales.ualberta.ca/afns/PANDA.cfm

The information session will take place at the Human Nutrition Research Unit. Do
you know where that is? [if participant has email] We can email you a map. [If
not, ask if they know where the AgFor centre is, if not, the butterdome, SUB,
HUB, hospital, etc]
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Telephone script INITIAL CONTACT for potential participants that
CONTACT US AND LEAVE MESSAGE either by email or telephone

Hello,

My name is and | am a researcher from the University of Alberta.
We received your message responding to the (ad/poster/article); thank-you for
your response! We are currently starting a study to find out what people with
T2D eat. Your participation will be a valuable contribution to research on Type 2
Diabetes and diet.

Are you still interested? Do you have a couple of minutes?

[If no]. OK. Thank you for your time. Good-bye

[If uncertain, offer to tell them more]. Would you like to know a bit more about
the project? Would you like me to call you back this evening or tomorrow?

[If yes, continue]

If you think you might be interested in taking part, we will invite you to attend an
information session which will take roughly % hour. After the session, we will
have you complete a questionnaire; we will weigh you and take measurements.
We will also measure your HbA.. This will take an additional 1 and a half hour
or so. We will be asking our study participants to collect grocery receipts and fill
out a 3 day food record in the next few weeks.

Participation is voluntary and you will be free to leave at any time if you choose.
[The following is for people who seem hesitant] You may leave after or during the
session, refuse to answer the questionnaire or quit any time during the study.

Anticipate questions

The information session will be a small group of 3-5 participants. We will be
providing a snack at the session. After completing the study, you will have the
option of receiving information about how good your diet is and information
about your food cost.

Do you have any questions?
Are you interested in participating in this study?
To take part, you must

be at least 18 years old,

be type 2 diabetic,

not be pregnant or breastfeeding,

have no current digestive disorders,
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be able to read, write and speak English,

have no extreme physical disability

have completed basic diabetes education offered through Alberta Health
and Wellness

have not previously been involved in any other lifestyle intervention study

Do you meet all the eligibility criteria?

We have a number of days and times available for the information Session. They
are:

Tuesdays 5:30-8:00PM ,

Wednesdays 5:30-8:00PM ,

Thursdays 10:00AM — 12:30PM, or 1:30-4:00PM

Fridays,10:00AM — 12:30PM, or 1:30-4:00PM

Saturdays 10:00AM — 12:30PM, or 1:30-4:00PM

Which of these would be a good day and time for you to attend the information
Session? If you are not the main grocery shopper in your household, we
encourage him or her to accompany you, but that is not necessary.

Because we are measuring height and weight, it would be helpful if you brought
light shorts and a t-shirt to change into when we measure these. If you do not
have light shorts and a t-shirt, we will provide you with a paper gown to wear. It
may also be helpful to bring a list of your medications, as we will be asking for
this at the session.

If you have any questions at any time please don’t hesitate to contact me. The
project name is PANDA. | can give the phone # and email address if you like. The
phone number is 780-248-1501. Email is pandaresearch@med.ualberta.ca.

We will respond within 1 day.

We have a webpage on the U of A website, if you are interested. [If asks for it]
the PANDA website is:

http://www.ales.ualberta.ca/afns/PANDA.cfm

The information session will take place at the Human Nutrition Research Unit. Do
you know where that is? [if participant has email] We can email you a map. [If
not, ask if they know where the AgFor centre is, if not, the butterdome, SUB,
HUB, hospital, etc]

Thank-you very much for your time.
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EMAIL FOLLOW-UP CONFIRMING contact and thanking potential
participant and, if appropriate, re-stating the agreed upon date for Study
Session

Subject line: Information Session — PANDA Diabetes Research Project
Dear (potential participant),
My name is . We spoke recently on the phone about a

research project that explores what helps or stops people from following a diet
good for those with diabetes.

| am writing to thank-you for agreeing to be a part of this project, and to confirm
the time and date that you will be attending the information session:

Date: Time:

Also, we will be asking you to give us a list of your medications, what condition
each medicine is for and when they are taken. You might find it helpful to bring
that list with you when you come to our session

| have attached directions to the Human Nutrition Research Unit. If you have any
questions or concerns about directions, parking, or the project, you can call us at
(780) 248-1501 or email us at pandaresearch@med.ualberta.ca. We will
respond to messages within 1 day.

For more information on the PANDA project, visit:
http://www.ales.ualberta.ca/afns/PANDA.cfm

Your participation will be a valuable contribution to research on Type 2 Diabetes
and diet. Please bring light shorts and a t-shirt to change into, if possible.

Also, we will be asking you to give us a list of your medications, what condition
each medicine is for and when they are taken. You might find it helpful to bring
that list with you when you come to our session.

Sincerely,

PANDA Research Coordinator
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MAIL FOLLOW-UP CONFIRMING contact and thanking potential
participant and, if appropriate, re-stating the agreed upon date for Study
Session

Information Session — PANDA Diabetes Research Project

Dear (potential participant),

We spoke recently on the phone about a research project that explores what helps
or stops people from following a diet good for those with diabetes.

| am writing to thank-you for agreeing to be a part of this project, and to confirm
the time and date that you will be attending the information session:

Date: Time:

Since we will be giving instructions on how to collect and send grocery receipts,
we are inviting the main grocery in your household to accompany you, but this is
not necessary.

I have included a map of the University of Alberta, indicating where the Human
Nutrition Research Unit is located (this is NOT the where you went to participate
in the diabetes project last year). If you have any questions or concerns about
directions, parking, or the project, you can call us at (780) 248-1501 or email us at
pandaresearch@med.ualberta.ca. We will respond to messages within 1 day.

Your participation will be a valuable contribution to research on Type 2 Diabetes
and diet. See you on the at I Please bring light shorts and a
t-shirt to change into, if possible.

Also, we will be asking you to give us a list of your medications, what condition
each medicine is for and when they are taken. You might find it helpful to bring
that list with you when you come to our session

Telephone/email reminders

Hello, This is from the PANDA Diabetes study. I’'m just reminding you
that you have an information session scheduled tomorrow at (time). Feel free to
contact us with any questions or concerns. See you tomorrow.
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Telephone script for activity recall

Hello, this is from the PANDA diabetes study and | am calling to
conduct the activity recall interview. Do you have 10-15 minutes?( If no, ask if it
is OK to call back another day as indicated on the consent form or set up at least
two possible days/times for the interview. If yes, continue).

| am going to ask you about what you did yesterday. | am not concerned about
exact times of each activity, | just want to find out what you did and
approximately how much time it took. I am going to ask what you did from the
time you got up yesterday morning until the time you got up this morning. Also, if
you are not the main meal preparer in your household, |1 would like to interview
that person, if this is okay with you and the other person. (If yes, the same
questions are asked of the main meal preparer as the participant after the
interview with the participant.)

Do you have any questions before I begin? (If no, continue)

What time did you get up yesterday morning? (Record answer in book)

What did you do after you got up?

Then what did you do, etc.

Generally the participant gave the information with some prompting throughout
the interviewer. Usual prompts included

Did you prepare breakfast (or lunch, dinner, snack) yourself or did you prepare
the meal for yourself? Did you prepare the meal for others? How many people did
you prepare the meal or snack for? How many people ate with you or did you eat
alone? How long did it take to eat the meal or snack? Did you clean up after the
meal? If not, did someone else?

How did you get to work (walk, bus, car, etc.)? How long did it take? (If the
participant went out to the mall, golf course or to visit someone, the same
questions were asked).

What type of work do you do (physical, sedentary or mix of physical and
sedentary). When did you take breaks? How long were your breaks? What did
you do on breaks? What did you eat? Did you eat with others? Did you eat or
drink anything while working. Where did you eat lunch? Did you have to walk or
drive to where you ate lunch?

What time did you get off work (or leave the golf course, etc.). Where did you go
when you left work? How long did the drive (walk, bus ride) take?

What time did you go to bed? Did you sleep through the night? Did you eat or
drink anything if you got up in the night? Did you check your blood sugar during
the night?

What time did you get up this morning?

After the interview, the activity recall was recapped and anything that was left out
or misinterpreted was corrected and the participant was thanked. Reminders to
begin the food record or to send receipts or food record were given (if participant
was scheduled to do so within the following few days). The team member also
asked if there were any questions or concerns before hanging up.
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APPENDIX E: The information session presentation
Script for information session powerpoint presentation

INTRODUCTION TO THE PANDA STUDY
[we will have all questionnaires at the table with pens in the order that we will go
over them. We will be handing out the information sheets and informed consent
as they arrive]
[We will have powerpoint presentation ready to go on slide 1 (intro slide)]

[The presentation begins] Please take a copy of the information sheet and 2 copies
of the consent form. You can begin to read through this as we wait for everyone
to come. If there are any questions, feel free to ask.

Hello everyone, and welcome to PANDA.

I would like to thank every one of you for coming out today and for becoming a
part of this project. We appreciate your cooperation.

My name is Denise. | am an M.Sc student in Agr. and Resource Economics
working on the PANDA project; | am working with Gayathiri, an M.Sc. Student
in Nutrition and Jeanie, the PANDA project coordinator. We are going to tell you
about the project that you are here to be part of, and to guide you through the
instructions and protocols for this part of our study. If you have any questions
along the way, please let me know and | will do my best to answer them for you.
Slide 1 — (introduction slide) This project is part of a larger project, called
PANDA. PANDA stands for physical activity and nutrition for diabetes in
Alberta.

Slide 2 .For this branch of the PANDA project, Dr. Cathy Chan is the principal
investigator. The co-investigators are Dr. Rhonda Bell; Dr. Sven Anders, and Dr.
Sean Cash

Slide 3 Purpose

Our goal is to promote healthy behaviours in Alberta, which include healthy
eating and getting enough exercise. We are focusing on people with T2D living in
the Edmonton area. We need 60-85 participants for the study. If you would like
more information about the study, we will be more than happy to talk with you
about it.

Slide 4.

Here is the outline. This is what we will be doing today and what we would like
you to do at home.

Today you will be completing the consent form and questionnaire.

Then we’ll have each of you come to another room and we’ll measure your
height, weight, waist circumference and hip circumference, and we’ll take a
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small blood sample and measure your hemoglobin A;.. We think all this will
take approximately 2 hours.

Over the next month, we would like you to complete a 3 day food record and
collect grocery receipts. We will be giving you an addressed, pre-paid envelope to
return these to us. You will also be asked to answer a telephone activity
questionnaire.

Slide 5

We’ll go over the information sheet and ask you to sign the consent forms first.

Please have in front of you the ‘information sheet’. [show a copy to the group]. |
will go over this now. If you have any questions, you can ask at any time.

The information sheet is yours to keep. It has contact information on it as well as
information about the project.

The number of people with type 2 diabetes is increasing steadily in Canada. A
balanced diet is very important for diabetics. We are trying to find the reasons that
either help or stop people with Type 2 diabetes from staying with their diet. The
goal of PANDA is to create diet and physical activity programs that are easy to
follow and simple to understand.

We have already given you a summary of the procedure and the purpose. If you
have any questions or comments, feel free to ask at any time.

Confidentiality

You will be given an identification number — this is how we will identify you.
Except for people working on the PANDA project, no one will have access to
your name, contact information or any of the information you give to us — all this
will be kept in a locked filing cabinet. Your name will never appear on any report.

Risks and benefits

There are no known risks for participating in this study. It will take time for you
to fill out the questionnaire, collect grocery receipts, and keep your dietary
records.

If you wish, you can receive information about your diet and the cost of your food
from the study coordinators.

Participation in the study is voluntary. You may refuse to participate, refuse to
answer any questions or withdraw from the study at any time.

Please fill out the consent form, if you haven’t already done so. Be sure to sign
and date at the bottom. Ask questions if something is not clear. There are 2 copies
of the form — one you sign, date and give to us and the other you can keep.
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[give everyone a couple of minutes, then collect them. Count them to ensure that
everyone has handed them in]

Slide 6

First, I will talk about is the 28 day grocery receipt collection. [Hold up sheet]
We are interested in learning about how activities related to food impacts the lives
of diabetics. To answer this, we must know how much money is spent on
groceries and on food away from home.

Envelopes have been provided for the purpose of keeping your receipts [show
envelope]. We are asking you to keep your envelope in a place where it can easily
be seen when you enter your house. We will be asking you to mail in the receipts
every Monday (or whatever day)? to the address on the envelope.

We have also provided you with a pen and a fridge magnet [hold these up] so that
you can keep track of your activities and to give yourself reminders.

We will be sending weekly reminders to send your receipts

If you have any questions or concerns, do not hesitate to contact us.

We are suggesting that you keep the envelopes in a place where they can be easily
seen.

Slide 7

When you return from a grocery shopping trip, place your receipt or receipts into
the envelope.

Slide 8

If dining out, please circle the meal and beverages that you have paid for. Please
use ink for this.

Slide 9

We are only interested in your food and beverage purchases, so you can block out
any irrelevant information, such as credit card information. | know you buy more
than just food at the grocery store. You don’t have to block out everything that is
non-food, like soap and toothpaste — we will do that at the office. Only block out
items if you want to.

Slide 10

If you have no receipt, use the notebook to write down information normally on
the receipt:

Slide 11

Here is an example of a cram dunk ‘receipt’. Store name and location, Items, Cost
and date.

Slide 12

Now we will move on to the activity recall

We will call you at a convenient time. This is what we will be asking you when
we call you — we will do that during the next week. This is an example of a
morning recall. We will be guiding you through the process, so | will not go into
details about it here. We want to know only your activities and the person who is
primarily responsible for meal preparation, if this is not you. [do not discuss
the table — just show on the ppt slide- unless there are questions]
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Slide 13
Now I will go over the 3 day food records. [make sure everyone has this front of
them. Hold up a copy] We will now discuss the nutrition section of the study.
If you have any questions while you are filling this out please contact us. You
can also interrupt us at any time during this presentation.
This is a Three- Day Dietary Intake Record — to be filled out for 2 weekdays and
1 weekend day. So, that means Thursday, Friday and Saturday or Sunday,
Monday and Tuesday. Unlike the grocery receipts, this is just for the participant.
If your child eats Cheerios every morning for breakfast and you never eat them,
do not write it down in your record.
Slide 14
Each day is broken up into 6 eating times — 3 meals and 3 snacks, each is on a
separate page.
Slide 15
Here is a sample record. A completed meal record will look something like this.
Please turn to that sheet in your 3 day food record, the 3" sheet

Please record EVERYTHING you drink and eat

do not change your normal eating habits during those three days.

Record all foods eaten at home and those eaten away from home, as soon
as possible after it is eaten.
You may have done something similar to this at some point and it may or may not
have required much detail. This is a research project in which we are going to
require attention to fine detail. We are asking you to record every possible piece
of information about the products you eat over the 3 days.
In this example, we have included both the metric and imperial measurements, but
you can use whichever you feel comfortable with. There is no need to use both.
When recording at home meals and snacks, be careful. Do not use bowl or plate.
[show 2 different sized bowls]. There are several sizes of bowls and we will not
know which size you are referring to. If you have measuring utensils (cups and
spoons [show these]), use these to measure how much you are putting in your
bowl or on your plate.
Slide 16
Please look under the food and beverage column.That’s the 1** column. Here is
where you enter all foods and beverages consumed at the meal or snack time. This
is an example for spaghetti. You would do the same for stews, other pasta dishes,
foods containing sauces, etc). Please record the specific type of food (for
example: whole wheat bread, frosted flakes cereal). Include anything added at the
time of eating (for example: sugar, syrup, jam, butter, mayonnaise, gravy, milk,
salt). Do not forget to include cream and sugar in coffee or tea if used. Here they
listed the dish and underneath they listed everything in the dish.
Slide 17
For the 2" column, Include

Brand and flavor — in this example they say Hunt’s, Kraft. They use garlic
flavour.
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Method of cooking, for example boil, bake, fry, steam. Remember to
record the amount of oil used in cooking, along with the brand and type of oil or
butter. Include all other relevant information included on food label (low fat ranch
salad dressing, 28% M.F. (milk fat) cheddar cheese, lean ground beef). For
processed foods, you could provide food labels or box-tops, if available. Please
provide recipes for home-made foods. If you don’t have an exact recipe, estimate
as close as possible and tell us what fraction of a batch you have eaten (for
example — 1/5 of a batch of beef stew).

Include details such as chicken BREAST, beef RIBS, pork CHOPS
Slide 18
The 3 column is for how many cups, tablespoonfuls, ounces (or grams) or pieces
and write the actual measure like cup, tablespoon, etc. This also applies to both
the food and added items
Slide 19

For meals eaten in restaurants, include these things:

Name of restaurant

Dish you have eaten

Everything that you have told the waitstaff — this means answers to
questions like types of sauces, size of dish, or any other option or choice that is
given. If we do not have this information there is no way for us to determine the
nutrient content of your meal. This applies to both the dish and what has been
added to it.

Include lists of ingredients if possible. Some restaurants do not
supply this, although most chains do. If you cannot get this information, just
record as much as you know — maybe a roast beef dinner (3 oz beef) with gravy (2
tablespoons), mashed potatoes (1/2 cup, with 1 teaspoon butter) and asparagus
(2/3 cup, boiled). Added 1/10 teaspoon salt to meal.

Do not forget to write down the name of the restaurant and the
dish.
Slide 20
In this example, the participant has a bowl of Tim Horton’s chicken noodle soup.
Here is what you would record. [show slide]
Slide 21
In this example, the participant has ordered a ham and swiss sandwich from Tim
Horton’s. The sandwich artist asks if you want while or whole wheat bread, do
you want cheese on your sandwich and do you want tomato, lettuce, onion, etc.
They also ask if you want mustard or mayo. You must record this (and the
amounts) on your sheet.
Coffee orders at Tim Horton’s are standard — such as double cream. But if you are
adding your own milk, cream, sugar or sweetener to something, you must
estimate or if possible, measure, the amount you are adding. For example 2
tablespoons of cream. Don’t forget to include the size of the coffee. If possible,
you could tell us if the coffee or tea is light, medium or dark along with an
estimate of what you have added.
Slide 22
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I would like to explain a little bit more about the information we would like you
to include. Here is an example of a product called hempmilk. Under description of
item, you would write the brand name (living harvest), the flavour (vanilla) and
other information that might vary with this product. For example unsweetened.
Slide 23

Here is another good example — the brand name, the style, organic, plain, non-fat.
These would all be listed under description of item.

Slide 24

If there is a label on the package, you can remove it and send it to us with your
food record. You can also do this with chip bags and wrappers from bars.

Slide 25

For items such as fruit, just tell us what the fruit is, the variety, such as Granny
Smith and whether it is small, medium or large.

We have also given you a sheet to use a guide in determining a portion size [hold
up]. This will be helpful in determining how large your portion size is.

Slide 26

For products such as juice, we need to know whether or not it is actually juice or a
flavoured drink or mix. If it is juice, is it 100% juice or less than that? You should
also include whether it is fresh juice or frozen concentrate. Also record if anything
has been added, such as calcium and vitamin D in this orange juice.

Slide 27

Remember to record everything Include as much information as possible
including quantities and added items. In this example, it looks like a dagwood
sandwich: 3 slices of rye bread, 2 0z deli sliced ham, 2 o0z deli sliced turkey
breast, 3 tablespoons chopped red onion, 4 lettuce leaves, 4 thin slices tomato, 2
tablespoons mustard, (specify brand of each of these) and dash of salt and pepper
Slide 28

In the space provided at the bottom, list any vitamin or mineral supplements
and/or herbal products taken, including quantities and detailed label information,
indicate the time and place of your meal or snack. Please place a check mark on
skipped meals snacks and record the times of 2 or more snacks or meals [show
this]. If you can, provide the DIN #. Some products do not have this. This ferrous
sulfate bottle has a DIN # [show this]. It there is a DIN #, it will look like this.
[hand out to participants to look].

Slide 29

Now, a little practice.

We have prepared a snack for you [show snack display]. Suppose you have eaten
a juice, a small pack of crackers with this cheese dip, and a banana. | have a blank
afternoon snack sheet from the food record for you. What | would like you to do
is record this snack on the food record. Remember, you are allowed to ask
questions. To reward yourself for this, please help yourself to the snacks! [give a
few minutes, more if needed. Answer questions. Treat this like a short break - do
not rush participants here; they have absorbed a lot in a really short time!!].

Slide 30

162



Thanks! We appreciate your honesty. It is crucial to the success of this research

study.
[end powerpoint presentation]

[As they return, another person can go to the next room for their measurements].
If there are any questions at any time, please ask.

[give time for measurements and questionnaires. Someone is in room throughout
the process]

We are now finished the session. Before you leave, are there any questions about
what you have to do? [about 5-10 seconds]. OK. It’s been a pleasure working with
you. Thank you for your time.
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APPENDIX F: Information sheet

INFORMATION SHEET

Title of Project
Cross-sectional study of dietary intake, time use, and perceived food availability,

acceptability, and accessibility for people with Type 2 diabetes.

Principle Investigator:

Dr. Cathy Chan 780-492-7742
Cathy.Chan@ualberta.ca
Co-investigators

Dr. Rhonda Bell 780-492-7742

Rhonda.Bell@ualberta.ca

Dr. Sean Cash 608-262-5498 scash@ualberta.ca
Dr. Sven Anders 780-492-5453

Sven.Anders@ualberta.ca

Purpose
The purpose of this study is to assess your dietary intake and to find out what helps or

stops people with Type 2 diabetes from following a diabetic diet. We are doing this
study for 2 reasons. First, we will use this information to help us develop a new nutrition
program that will be part of a larger study called Physical Activity for Nutrition and
Diabetes in Alberta (PANDA). The second reason is that we think we will use some of
the same questionnaires and methods in the PANDA project and in this project.
Therefore we need you to try them out. We will also ask you questions about methods
that you will use (e.g. How easy was it for you to collect grocery and food receipts for 28
days?). The goal of PANDA is to create diet and physical activity programs that are easy
to follow and simple to understand, and the current study is one step toward this goal.

Background
The number of people with type 2 diabetes is increasing steadily in Canada. Diet is

considered one of the major treatments to help control blood sugar levels. Though various
dietary guidelines have been developed many people seem to find it difficult to follow the
diet that is best for treating diabetes. We need to find the reasons that either help or stop
people with Type 2 diabetes from staying with their diet.

Procedure

» If you agree to participate in the study you will be asked to come to HNRU (Human
Nutrition Research Unit) located at Agricultural, Food and Nutritional science
department of University of Alberta and to complete the questionnaires about your food
purchases, the foods you eat, and the cost of foods you purchase.

» You will also be asked some questions about your age, ethnicity, income level and other
general information.

» Completing the questionnaire might take approximately 45 minutes.

164


mailto:Cathy.Chan@ualberta.ca
mailto:Rhonda.Bell@ualberta.ca
mailto:scash@ualberta.ca
mailto:Sven.Anders@ualberta.ca

During a meeting with the study coordinator, you will be asked to have your Hemoglobin
Ay level (a test that measures your long term blood sugar control) measured and to have
height, weight, waist and hip circumference measured.

For the Hemoglobin A;. measurement, you will need to prick your finger using a clean
lancet (i.e. just like when you do your blood sugar check at home).

The study coordinators will explain how to fill out a 3 day food record, an activity recall,
and information about collecting and saving your grocery receipts and restaurant receipts.

You will be asked to return records and receipts to us by mail in pre-paid envelops that
will be given to you.

Confidentiality

Only people associated with the research study (Investigators and the study coordinators)
will have access to your records. Records from the study are confidential and will be
securely stored in locked filing cabinets for five years, after which they will be destroyed.
Your records will be listed according to your identification number rather than your
name. Published reports resulting from this study will be summarized as group findings.
We will not identify you in our report. We will not give your name or phone number to
anyone or use them for any other purpose apart from the study. Other participants may
know that you took part in the study, but they will never see your questionnaires or study
information.

Risks and Benefits

There are no known risks for participating in this study. It will take time for you to fill
out the questionnaire, collect grocery receipts, and keep your dietary and time records.
You may get a sore finger from the finger prick blood sample taken to determine your
HbA.. This should be minor because the test is the same as the finger prick that you do
to test your blood glucose.

If you wish, you can receive information about your diet compared with Canada’s Food
Guide and diabetes recommendations and some information about the cost of your food
from the study coordinators. The study coordinators will do their best to answer any
guestions that you have about diabetes research and related questionnaires.

Participation in this survey will help the researchers to better understand many factors
that could either help or stop people with Type 2 diabetes from following a diet that is
recommended to treat this disease.

Withdrawal from the study

Participation in the study is voluntary. You may refuse to participate, refuse to answer
any questions or withdraw from the study at any time.

We will be calling you by telephone to ask you some questions about grocery
shopping, preparing food, and other things.

If you have any concerns about your rights to participate as a subject in this study, you
may contact the University of Alberta Health Research Ethics Board at780-492-0302.
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APPENDIX G: Consent form
CONSENT FORM

Title of Project: Cross-sectional study of dietary intake, time use, and perceived food
availability, acceptability, and accessibility for people with Type 2 diabetes.

Principal Investigator: Dr. Cathy Chan Phone Number(s):780-492-
9939
Co — Investigators(s) Phone Number(s):
Dr. Rhonda Bell 780-492-7742
Dr. Sean Cash 608-262-5498
Dr. Sven Anders 780-492-5453

Yes No

Do you understand that you have been asked to be in a research study? [ U]

Have you read and received a copy of the attached Information Sheet? [ [

Do you understand the benefits/risks involved in taking part in this research study? [
O

Have you had an opportunity to ask questions and discuss this study? U]
O

Do you understand that you are free to withdraw from the study at any time,
without having to give a reason? Ll Ll

Has the issue of confidentiality been explained to you? U] U]

Do you understand who will have the access to your PANDA study records?1[]
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How do you prefer to be contacted with reminders about collecting and
returning your grocery receipts and 3 Day Food Record?

Email reminders

Telephone message reminders
Both

Doesn’t Matter

Email address

Telephone number

Address

Which day and what time would be the best day and time for us to contact
you? Please put a checkmark beside the best day and write in the best time
to contact you

Monday Time
Tuesday Time
Wednesday  Time
Thursday Time

Friday Time

Saturday Time

Sunday Time
Feedback

Would you like to have feedback on your diet?

Yes No

167



APPENDIX H: The questionnaire (coded)

DEMOGRAPHIC QUESTIONNAIRE
Missing value-999
Please write or mark the appropriate answer for the following questions.
Date:
Age:
Gender: Male =0/ Female =1
Years with diabetes diagnosis:

Ethnicity:
Please circle the appropriate answer(s).

Latin American Japanese
Chinese
Other
West Afghan Iranian
Asian
First Metis or Inuit
Nations
South East Pakistani Sri
Asian Indian Lankan
Southeast Asian Cambodia  Indonesian Laotia Vietnamese
Education:

Please put a checkmark in the box

0 Less than high school =1
[0 High school graduate =2
[1 Some college or university (have some post secondary education, but not

completed) =3
[ College =4
[J University graduate =5
(1 Above =6
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Employment

Wages and salaries =1

Income from self-employment=2

Retirement income (pensions, old age security and GIS, etc.)=3
Unemployed (not including retirement)=4

Other ( )=5

Income from self-employment + Retirement income =6

Wages and salaries + Income from self-employment =7

Wages and salaries + Retirement income =8

I B

Household annual income:

Number of people in the household:

<$20,999 =
$ 21,000 to $39,999 =
$ 40,000 to $59,999 =
$60,000t0 $ 79,999 =
$ 80,000 t0 $99,999 =
$ 100,000 to $ 119,999 =6
>$ 120,000 =7

OOogogogoog
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GENERAL HEALTH AND DIABETES TREATMENT

QUESTIONNAIRE
Diabetes Treatment:

Lifestyle (Diet + Exercise) =1

Lifestyle + oral antidiabetic drugs =2

Lifestyle + insulin =3
All =4

Please list all medications you take on a regular basis:
Categorise as insulin, diabetes medication and others

MEDICATION CONDITION

IT ISUSED
FOR

FREQUENCY DOSE BEFORE

IAFTER
FOOD

(0 R I R

Have you been diagnosed by a doctor as having... (Please check that all apply)
Yes = 1(if circled), No=0 (if not circled)

A | Heart trouble K | Allergies
B | Cancer L | Trouble hearing
C | Chronic asthma, emphysema, or || M | Trouble seeing
bronchitis? N | Bladder control difficulties
D | Osteoporosis O | Balance problem or frequent falls
E | Arthritis
F | High blood pressure P | Burning foot
G | High cholesterol Q | Poor appetite
H | Hepatitis R | Kidney problems
| | Back problem S | Other health problems
J | Foot problems

Are you a... (Please check one)
Current, regular smoker =1
Occasional smoker =2

Former smoker =3

Non-smoker =0
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SELF-CARE ACTIVITIES AND DIABETES TREATMENT

QUESTIONNAIRE
Yes=1(if circled), No=0 (not circled)
Circle all the appropriate response(s)

1. Which of the following has your health care team (doctor, nurse, dietitian, or
diabetes educator) advised you to do?

a. Follow Canada’s Food Guide
b. Follow a complex carbohydrate diet or a low glycemic index diet
c. Reduce the number of calories you eat to lose weight
d. Eat foods high in dietary fiber
e. Eat lots (at least 7 servings per day) of fruits and vegetables
f. Eat very few sweets (for example: desserts, non-diet sodas, candy bars)
g. Avoid foods high in fat (especially trans-fats from hydrogenated sources and
saturated fats)
h. Other (specify):
I. I have not been given any advice about my diet by my health care team.

2. Which of the following has your health care team (doctor, nurse, dietitian or
diabetes educator) advised you to do?

a. Get regular physical activity (such as walking) on a daily basis.

b. Fit physical activity into your daily routine (for example, take stairs instead of
elevators, park a block away and walk, etc.)

c. Exercise continuously for at least 30 minutes at least 5 times a week.

d. Engage in a specific amount, type, duration and level of exercise.

e. Other (specify):

f. I have not been given any advice about exercise by my health care team.

3. Which of the following has your health care team (doctor, nurse, dietitian, or
diabetes educator) advised you to do?

a. Test your blood sugar using a drop of blood from your finger and a color chart.
b. Test your blood sugar using a machine to read the results.
c. Test your urine for sugar.
d. Other (specify):
e. | have not been given any advice either about testing my blood or urine sugar level
by my health care team
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4.  Which of the following medications for your diabetes has your doctor
prescribed?

a. An insulin shot 1 or 2 times a day.

b. An insulin shot 3 or more times a day.

c. Diabetes pills to control my blood sugar level.

d. Other (specify):

e. | have not been prescribed either insulin or pills for my diabetes
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Physical Activity Adherence

Considering a 7-Day period (a week), how many times on average do you do the
following kinds of exercise for more than 15 minutes.

Questions A to D enter number of times per week
Times Per
Week
A. STRENUOUS PHYSICAL ACTIVITY
(heart beats rapidly, sweating)

(e.g., running, jogging, hockey, soccer, squash, cross country
skiing, judo, roller skating, vigorous swimming, vigorous long
distance bicycling, vigorous aerobic dance classes, heavy weight
training)

B. MODERATE PHYSICAL ACTIVITY
(not exhausting, light perspiration)

(e.g., fast walking, baseball, tennis, easy bicycling,
volleyball, badminton, easy swimming, alpine skiing,
popular and folk dancing)

C. MILD PHYSICAL ACITIVITY
(minimal effort, no perspiration)

(e.g., easy walking, yoga, archery, fishing, bowling,
lawn bowling, shuffleboard, horseshoes, golf, snowmobiling)

Considering a 7-Day period (a week), how often do you engage in any regular
activity long enough to work up a sweat (heart beats rapidly)?

1. Often=2 2. Sometimes=1 3. Never/rarely=0
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DIETARY ADHERENCE QUESTIONNAIRE
Please Circle the best answer.

The questions below ask you about your diabetes diet activities during the past 7
days. If you were sick during the past 7 days, please think back to the last 7 days
that you were not sick.

Questions1to12 0=0 1=1 2=2 3=3 4=4 5=5 6=6 7=7
How many of the last SEVEN DAYS have you followed a healthful eating plan
such as Eating Well with Canada’s Food Guide with appropriate serving sizes?

o 1 2 3 4 5 6 7

On average, over the past MONTH, how many WEEKS have you followed your
eating plan for diabetes?

0 1 2 3 4

On how many of the last SEVEN DAY did you eat the number of fruit and
vegetable servings you are supposed to eat based on Canada’s Food Guide
(women aged19 — 50: 7-8 servings; males aged 19 —50: 8 — 10 servings; women
and men over 50: 7 servings)?

0o 1 2 3 4 5 6 7
On how many of the last SEVEN DAY did you eat carbohydrate-containing
foods with a low Glycemic Index? (Example: dried beans, lentils, barley, pasta,
low fat dairy products)

o 1 2 3 4 5 6 7

On how many of the last SEVEN DAY did you eat foods high in sugar as cakes,
cookies, desserts, candies, etc.?

o 1 2 3 4 5 6 7

On how many of the last SEVEN DAY did you eat foods high in fibre such as
oatmeal, high fibre cereals, whole grain breads?

o 1 2 3 4 5 6 7
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10.

11.

12.

On how many of the last SEVEN DAY did you space carbohydrates evenly
throughout the day?

o 1 2 3 4 5 6 7

On how many of the last SEVEN DAY did you eat fish or other foods high in
omega-3 fats?

o 1 2 3 4 5 6 7

On how many of the last SEVEN DAY'S did you eat food which contained or was
prepared with canola, walnut, olive, or flax oils?

o 1 2 3 4 5 6 7

On how many of the last SEVEN DAY'S did you eat foods high in fat (such as
high fat dairy products, fatty meat, fried foods or deep fried foods)?

0 1 2 3 4 5 6 7

On how many of the last SEVEN DAY did you consume any alcohol?
0 1 2 3 4 5 6 7

On how many of the last SEVEN DAY'S did you consume red wine?

o 1 2 3 4 5 6 7
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FOOD ACCEPTABILITY QUESTIONNAIRE
Please circle the appropriate response

Food acceptability refers to foods that are personally and culturally acceptable to
you. For example, are the foods recommended in a diet for Type 2 diabetes those
that you want to eat?

1. In thinking about the foods that are part of a diet that you follow for your
diabetes, how likely is it that you will regularly eat these foods?

Very unlikely= -1 Neutral=0 Very likely=1

2. When choosing to buy foods that you prepare at home, how often do you
choose foods that are part of a diet that you follow for your diabetes?

Never=0 Seldom=1 Usually=2  Often=3 Always=4

3. When you choose foods that are NOT part of your recommended diet, what
are the main 3 reasons for this?

Reason
1

Reason
2

Reason
3

4. Since you were first diagnosed with diabetes, has your enjoyment of foods that
are part of your recommended diet:

Decreased=-1 Stayed about the same =0

Increased=1
5. Since you were first diagnosed with diabetes, has the frequency of eating food
away from home:

Decreased=-1 Stayed about the same =0
Increased=1
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6. How many days out of the week do you enjoy the foods that are part of your
recommended diet?

0=0 1=1 2=2 3=3 4=4 5=5 ©6=6 7=7

7. How many days of the week do you find yourself seeking out foods that are
NOT part of your recommended diet?

0=0 1=1 2=2 3=8 4=4 5=5 6=6 7=7

8. How many days of the week do you eat foods that are part of your ethnic
heritage?

0=0 1=1 2=2 3=3 4=4 5=5 6=6 7=7 N/A=0
9. How many days of the week do you eat foods that are NOT part of your ethnic
heritage?

0=0 1=1 2=2 3=3 4=4 5=5 6=6 7=7 N/A=0
10. Has this changed since you were diagnosed with diabetes?

Yes=1 No=0 Don’t know=88 N/A=0

11. How many days of the week do you eat foods that are part of your
recommended diet that you would rather not eat?

0=0 1=1 2=2 3=8 4=4 5=5 6=6 7=7

12. Do you eat foods that are produced locally (i.e. grown or produced in
Alberta)?

Yes=1 No=0 Don’t know=88

13. Do you believe those foods produced locally in Alberta are more diabetes
friendly than those from elsewhere?

Yes=1 Neutral=0 No=-1 Don’t know=88

14. Provide a list of the foods that you eat that are part of your diet for treating
your diabetes and that are produced locally. Be as specific as possible.
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Information about Your Recommended Diet

15. From the information you have received about your diabetes diet, is it clear to
you:

What kinds of foods will be most beneficial for you? Yes =1 No =0
What kinds of foods to avoid? Yes =1 No =0
How often you should eat? Yes =1 No =0
Which foods to keep handy for snacks? Yes =1 No =0
Which foods are helpful on a sick day? Yes =1
No =0

The glycemic index of foods that you eat Yes =1 No =0
Foods which fill you up Yes =1 No =0
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ACCESSIBILITY TO FOOD AND FOOD RESOURCES

Accessibility refers to “the physical and economic access to foods for all, at all
times”.

The following questions ask you about convenience, ease of transportation to
outlets, availability of foods for your diabetes, the cost of foods compared to non-
diabetic diet and time preparing meals.

Food resources include: retail food stores (grocery stores, convenience stores,
discount food stores or club stores (e.g. Costco)), farmers’ markets, food
cooperatives and anywhere that you would regularly shop for foods.

For each question, please circle the best one that applies.

Location and Convenience of Food Resources

1. Are there places where you buy foods that are right for your diabetes close to
where you live?

Yes=1 No=0

2. Are there places where you buy foods that are right for your diabetes close to
where you work?

Yes=1 No=0 NA=99

3. How far do you travel to buy food?

miles or km *must be
converted
To KM
16km=1
M
4. How many different stores do you go to, to buy the foods you need for a week?
1-2 =1
3-4 =2
5-7 =3

Morethan7 =4
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5. Where are groceries usually purchased for you and your family? (Check all that
apply)

1 = Chain supermarket (Safeway, Sobey’s, Superstore, etc.)

2 = Independent grocery store (Planet Organic, Wild Earth, etc)

3 = Farmer’s Market or similar

4 = Other (please
specify)

6. Are there food items in your diet plan that are not available at your regular
grocery store?

Yes=1 No=0 I don’t know = 88

7. How long does it take for a typical shopping trip, including commuting time? If
you shop at more than one store, include time for each store, and include both
shopping and commuting time.

Hours minutes * Total minutes per trip
Hrs x 60

8. If there are items in your diet plan that you don’t buy at your regular grocery
store, what do you do?

Not buy them at all If Yes =1, No = 0 (no is not circled)
Go to another store If Yes =1, No =0 ( no is not circled)
If you go to another store, over SEVEN DAY, how often
doyougoto another store?
0=0 1=1 2=2 3=3 4=4 5=5 6=6 7=7

Other (be specific) *Yes =1, No =0 (not

circled)
9. Do the food resources you use regularly have:

Convenient store hours for you? *If Yes=1,No=0 Yes
No
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Good customer service? *1fYes=1,No=0 Yes
No

Information that you can use to help you with your diet for diabetes? Yes
No

10. Aside from grocery stores, convenience stores, discount stores/club stores,
farmers’ markets, and food co-ops, are there other places that you go to for food
on a reqular basis? Include food outlets that you go too often (e.g. eating lunch at
a work cafeteria or Tim Horton’s for breakfast on Saturdays)

Yes =1 No=0
If yes, describe the situation:

Eating occasion

Place or food outlet

Transportation
11. When you go grocery shopping, how do you get there?

Private car =1 Public Transportation =2 Other (be
specific)=3

12. Do any of the stores you shop at for groceries offer delivery service?
Yes =1 No =0 Don’t know =88

Food Costs
13. Please indicate whether you spend the same, less or more on the following
foods compared with a non-diabetic diet

Food Group Less =1 Same =2 More =3 Not sure =88

Vegetables =A

Fruit =B

Meats =C

Meat Alternates =D

Grain Products =E

Dairy Products =F
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Grocery shopping patterns and time use

14. Who is the MAIN grocery shopper in your home? If shared, circle all
applicable

You=1 Spouse=2 Parent=3 Roommate =4 Other=5 Not
applicable =99
15. How often in the past month have you prepared a grocery list?
0=0 1=1 2=2 3=3 4=4 5=5 6=6 7=7 8=8 9=9 10=10 More than
10 =11
16. How often in the past month has another family member prepared a grocery
list?

0=01=12=2 3=3 4=4 5=5 6=6 7=78=89=9 10=10 More than 10 =11
Don’t know=88

17. How long (minutes) did it typically take to prepare the grocery list?

Lessthan 10 =1 10-20=2 21-30=3 31-40=4 41-50=5 51-60 =6
More than 60 =7 Not applicable =99

18. Is there a separate shopping list for the foods or ingredients you eat for your
diabetes?

Yes =1 No =0

19. How often in the past month have you or someone in your household gone
grocery shopping?

0=01=12=2 3=3 4=4 5=5 6=6 7=7 8=8 9=9 10=10 More than
10 =11 Don’t know =88
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FOOD AVAILABILITY QUESTIONNAIRE
Food availability refers to the variety of food available in retail stores.
1. Are the foods that you would like to eat to follow a diet that is best for your
diabetes are readily available in your regular grocery store?

Yes =1 No =0 Don’t know =88

2. Are these foods easy to find in the stores that you go to?
Yes =1 No =0 Don’t know=88

3. Do the stores where you buy these foods carry a wide variety of foods?
Yes =1 No =0 Don’t know =88

4. Think about the 1 or 2 stores that you go to most often to buy food. Which of
the foods listed below can you buy at these stores?

Fresh Meat Yes =1 No =0 Don’t know =88
Processed Meat Yes =1 No =0 Don’t know =88
Fresh Poultry Yes =1 No =0 Don’t know =88
Fresh seafood Yes =1 No =0 Don’t know =88
Packaged meat Yes =1 No =0 Don’t know =88
Fresh fruits and vegetables Yes =1No =0 Don’t know =88
Dairy products Yes =1 No =0 Don’t know =88
Eggs Yes =1 No =0 Don’t know =88
Cereals Yes =1 No =0 Don’t know =88
Bakery products Yes =1 No =0 Don’t know =88
Ready to eat foods Yes=1 No =0 Don’t know =88
Other foods Yes =1 No =0 Don’t know =88

5. How did you find out about where to find these foods? Example: Dietitian,
Internet, friends. Please be as specific as possible.
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FOOD-RELATED TIME USE QUESTIONNAIRE
for DIABETICS AND HOUSEHOLD MEMBERS

Instructions:
Please answer all questions. If your answer is zero, please answer like this:
Hours__ 0 Minutes__0

If your answer is 1 %2 hours, please answer like this:
Hours__1  Minutes__30

If you don’t know the answer, please answer like this:
Don’t know X

For the purpose of this study, household is defined as those living in the same
household and eating together regularly

Food from home

The following questions apply to meals and snacks PREPARED AT HOME. This
includes meals prepared and eaten at home, and food PREPARED at home and
eaten away from home, such as sandwiches and salads that you have prepared to
take for lunch at work.

1. How much time (total) do you typically spend preparing meals for you and/or
your household in ONE DAY?

Hours Minutes *Total Minutes

2. How much time (total) do other household members typically spend preparing
meals for you and/or your household in ONE DAY?

Hours Minutes * Total Minutes Not
Applicable =99

3. Do you have different meals/snacks than the rest of your household due to your
diabetic needs?

Yes =1 No =0 Not applicable =99

4. If yes, how much LESS or MORE time (total) (circle appropriate response)
does it typically take to prepare your meals/snacks in ONE DAY?

Hours Minutes * Total Minutes Don’t know =88
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5. Were your meal preparation activities in the last seven days typical?
Yes =1 No =0

If not, briefly explain what was different:

6. How much time (total) do you spend eating meals and snacks in ONE DAY?

Hours Minutes * Total Minutes

7. On a typical day, compared to other members of your household, is the time
you spend eating

Less =1 Same =2 More =3 Not sure =88 Not
Applicable =99

8. If different from your household, by how much in ONE DAY?

Hours Minutes * Total
Minutes

9. Do you feel that you have enough time to prepare and enjoy meals and snacks
appropriate for your diabetes?

Yes =1 No =0

10. How many people eat regularly in your home?
Number of children (under 18 years of age) Number of
adults

Food away from home:

The following questions apply to meals and snacks PURCHASED AWAY
FROM HOME. This includes restaurant meals, take-out meals and convenience
store snacks. DO NOT include food PREPARED at home and consumed away
from home (such as sandwiches and salads that you have prepared to take for
lunch at work).

1. In the past SEVEN DAYS how often have you eaten meals/snacks away from
home?

0=0 1=1 2=2 3=3 4=4 5=5 6=6 7=7 8=8 9=9 10=10
More than 10=11

2. In the past SEVEN DAY, how much time (total) have you spent at
restaurants/diners/etc., including commuting time? (if applicable)

Hours Minutes
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3. In the past SEVEN DAY'S how often have you eaten meals/snacks away from
home with members of your household?

0=0 1=1 2=2 3=3 4=4 5=5 6=6 7=7 8=8 9=9
10=10 More than 10 =11

4. In the past SEVEN DAY, how much time (total) have you spent at
restaurants/diners/etc. with members of your household, including commuting
time? (if applicable)

Hours Minutes in Total minutes
5. Do you feel that constraints make it impossible for you to enjoy meals and
snacks away from home appropriate for your diabetes?

Yes =1 No =0

6. Do you feel that constraints make it impossible for you to enjoy meals and
snacks away from home appropriate for your diabetes with members of your
household?

Yes =1 No=0 Not Applicable=99
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Time use for non-food related activities:

On a typical workday, how much time do you spend on the following?
For example, if you usually spend 3 %2 hours watching TV, you would write 3

hours and 30 minutes.
Place a check mark under N/A if not applicable.

*Total minutes

Activity

Hours*

Minutes*

N/A=0

Part-time work (including volunteer)

Full-time work (including volunteer)

Watching TV/ Using a computer (other than at
work)

Reading

Relaxing

Exercise/working out

Time with children (homework)

Time with children (sports)
Do not include activities already mentioned in
Exercise/working out

Time with children (playing games)

Other activity (specify)

Other activity (specify)

Other activity (specify)

On a typical weekend day, how much time do you spend on the following?
For example, if you usually spend 3 %2 hours watching TV, you would write 3

hours and 30 minutes.

Place a check mark under N/A if not applicable *total minutes

Activity

Hours*

Minutes*

N/A=0

Part-time work (including volunteer)

Full-time work (including volunteer)

Watching TV / Using a computer (other than at
work)

Reading

Relaxing

Exercise/working out

Time with children (homework)

Time with children (sports)
Do not include activities already mentioned in
Exercise/working out

Time with children (playing games)

Other activity (specify)

Other activity (specify)

Other activity (specify)
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ANTHROPOMETRIC ASSESSMENT

Date:

Measurement 1 2 3 Average

Height (cm)

Weight (kg)

Waist
circumference(cm)

Hip
circumference(cm)

BMI: Waist-Hip ratio:
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APPENDIX I: Receipt collection protocol
28 DAY RECEIPT COLLECTION
for household food expenditure

FOR THE MAIN GROCERY SHOPPER IN THE HOUSEHOLD
Please collect and save all grocery, liquor store and restaurant receipts
for 4 weeks (28 days).

Here is what we would like you to do:

Place all grocery receipts, alcoholic beverage receipts and dining out
receipts in the addressed envelope provided for each week.

Keep envelope where easily found and convenient
This is where you will normally go when you arrive from grocery
shopping or dining out
Place all receipts in the envelope as soon as you can.

We will send a reminder to send in your receipts once/week

When dining out and sharing a MEAL BILL with others
circle food and beverages YOU have paid for personally in ink.

You may block out any information that is not related to food/beverage
purchases.

If no receipt is provided
record the name and location of the store, food(s) purchased,
amount, cost of each item, and date in the notebook provided.
remove the page from the notebook and place it with the receipts in
envelope for that week.
See reverse for examples
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APPENDIX J: Food record

THREE-DAY
DIETARY INTAKE RECORD

DAY 1 ONLY
Participant ID:

Phone Number:

Date of Birth:

(Day) (Month) (Year)

Record Dates:

(Day) (Month) (Day) (Month)

.‘q_".' -‘f.é
£ [E] %
] =

=)

w University of Alberta

Department of Agricultural, Food and Nutritional Science
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Instructions for Recording Daily Food Intake

The purpose of collecting this information is to know what you eat
and drink during a three-day period. It is important to record ALL
foods and beverages — whether it is a full course meal at home or a
quick can of pop at school/work.

The Three-Day Dietary Intake Record has a separate section for
every day (see Day 1, Day 2, Day 3 on top each page). Each day is
broken up into 6 eating times:

3. Mit
6. Eve

1. Morning meal
4. Afternoon snack

2. Midmorning snack
5. Evening meal

It is a good idea to carry your Dietary Intake Record book with you
and record your entries as soon after eating as possible. Foods and
beverages consumed away from home — at a friend’s house, at the
mall, at a restaurant- are just as important as those eaten at home.
Please include the following information on your food record:

FOOD AND BEVERAGE ITEMS Column: Enter all foods
and beverages consumed at the meal or snack time. Please record
the specific type of food (for example: WHOLE WHEAT bread,
FROSTED FLAKES cereal). In the same column, record all
toppings or items added at the time of eating (for example: sugar,
syrup, jam, butter, mayonnaise, gravy, milk, salt, etc.). For
combination foods, please include detailed information on each
item. For example: If you had a tuna sandwich, you would list the
following foods and include detailed information for each of them:
white bread, mayonnaise, celery, solid white tuna, salt.

DESCRIPTION OF ITEM Column: For every food or
beverage item listed, include the following (if applicable):

Brand: MIRACLE WHIP mayonnaise, PIZZA HUT DEEP
DISH pizza, OREO cookie

Type of flavour: BLUEBERRY muffins, STRAWBERRY
yogurt

Method of cooking: FRIED, BAKED, BBQ'D,
HOMEMADE

All other relevant information included on food label: LOW
FAT, ranch fat free salad dressing, 28% M.F. (MILK FAT) cheddar
cheese, LEAN Ground Beef

For fruits and vegetables specify the varieties if applicable e.g.
“Granny smith” apple and other information’s such as frozen, canned
sweetened/unsweetened, sliced, peeled etc

AMOUNT Column: Specify number and units of measure of
food or beverage item and the amount of any topping or items added.
E.g. 2 cups, 1 Teaspoon. Use appropriate units of measures necessary
e.g. “cup”, “grams”, “piece”, “ounce”, “number”, size of fruit (small,
medium, large), “teaspoon”, or “tablespoon. Use measuring cups and

spoons whenever possible.

Homemade foods - attach the recipe to the additional information sheet
and mention the portion you had eaten E.g. 1/5" of a batch of stew.
Restaurants: Include as much information as possible. Make sure you
include the name of the restaurant, name of the dish and the options
that you have chosen.

Please attach the food labels of processed foods if possible and do
ensure that you have entered “label attached”

Fill in the blanks on the bottom of each record. Please list any vitamin
or mineral supplements and/or herbal products taken, including
quantities and detailed label information along with the Drug
Identification number (DIN), if possible. Indicate the time of your
meal or snack and where it was eaten (for example: at home, at a
restaurant, in class). If you ate more than one snack between two
meals, please indicate the time of each snack. If you did not eat a meal
or snack, please place a check mark (v') in the space provided on the
bottom of the page, so that we do not think you forgot to record it.
Daily check: in the evening, after you have recorded everything for the
day. Also check that the blanks are completed on the bottom of the
page.

Dietary record should reflect the way you usually eat. Please do not
change your normal eating habits for the 3 days you are recording your
food intake. Your honesty is crucial to the success of this research

study.
Thank you for your participation and cooperation with this study. If
you have any questions please contact:

pandaresearch@med.ualberta.ca ; Phone number 780-248-1501
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Food and Beverage Items

DESCRIPTION OF ITEM

AMOUNT

Enter all foods and beverages
consumed. For combination foods,
please include detailed information on
each item.

Include a detailed description of each food
and drink item consumed including:

Brand name

Flavour

Method of cooking

All other relevant information on
food/drink label

Enter number of
units and units of
measure: for
example: cup, grams,
ounce, piece,
teaspoon,
tablespoon

Strawberry - Kiwi Juice

Sunrype 100% fruit juice

3 Cup (125 ml)

Bacon Maple leaf regular 1 piece

Whole wheat bread: Toasted, homemade (recipe 2 Piece (small
attached) slice)

Margarine Becel, polyunsaturated salt reduced | 3 teaspoon

spread

Peanut butter

Compliments, 100% natural crunchy

2 teaspoon (10 ml)

Jam Blueberry haven, blueberry, no sugar | 3 tfeaspoon
Granola bar Nature valley, sweet and salty, 1 Bar

gluten free, Almond (Label

attached)
Apple Granny smith 1 medium size

Vitamin/Mineral Supplements or Herbal Products taken: Ferrous sulphate 300mg Safeway 1 tablet

DIN: 00346918

Fill in blanks: Time of meal/snack: 6:00 pm

Please CHECK (v) if you did not eat or drink at this meal or snack time:
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Day 1 - Morning

Food and Beverage Items

DESCRIPTION OF ITEM

AMOUNT

Enter all foods and beverages consumed.
For combination foods, please include
detailed information on each item.

Include a detailed description of each food
and drink item consumed including:

Brand name

Flavour

Method of cooking

All other relevant information on
food/drink label

Enter number of units
and units of measure:
for example: cup,
grams, ounce, piece,
teaspoon, tablespoon

Vitamin/Mineral Supplements or Herbal Products taken:

Fill in blanks: Time of meal/snack:

Location meal/snack was consumed:

Please CHECK (¥") if you did not eat or drink at this meal or snack time:
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Day 1 - Mid-Morning Snack

Food and Beverage Items DESCRIPTION OF ITEM AMOUNT
Enter all foods and beverages consumed. | Include a detailed description of each food and Enter number of units
For combination foods, please include drink item consumed including: and units of measure:
detailed information on each item. Brand name for example: cup,

Flavour grams, ounce, piece,
Method of cooking teaspoon, tablespoon

All other relevant information on food/drink

label

Vitamin/Mineral Supplements or Herbal Products taken:
Fill in blanks: Time of meal/snack: Location meal/snack was consumed:

Please CHECK (v") if you did not eat or drink at this meal or snack time:
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Day 1 -

Midday NMeaeal

Food and Beverage Items

DESCRIPTION OF ITEM

AMOUNT

Enter all foods and beverages
consumed. For combination foods,
please include detailed information on
each item.

Include a detailed description of each food
and drink item consumed including:

Brand name

Flavour

Method of cooking

All other relevant information on
food/drink label

Enter number of units
and units of measure:
for example: cup,
grams, ounce, piece,
teaspoon, tablespoon

Vitamin/Mineral Supplements or Herbal Products taken:

Fill in blanks: Time of meal/snack:

Location meal/snack was consumed:

Please CHECK (v¥) if you did not eat or drink at this meal or snack time:
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Day 1 - Afternoon Snack

Food and Beverage Items DESCRIPTION OF ITEM AMOUNT
Enter all foods and beverages consumed. | Include a detailed description of each food Enter number of units
For combination foods, please include and drink item consumed including: of units and measure:
detailed information on each item. Brand name for example: cup,
Flavour grams, ounce, piece,
Method of cooking teaspoon, tablespoon

All other relevant information on
food/drink label

Vitamin/Mineral Supplements or Herbal Products taken:
Fill in blanks: Time of meal/snack: Location meal/snack was consumed:
Please CHECK (v") if you did not eat or drink at this meal or snack time:
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Day 1 - Evening Meal

Food and Beverage Items DESCRIPTION OF ITEM AMOUNT
Enter all foods and beverages consumed. | Include a detailed description of each food Enter number of units
For combination foods, please include and drink item consumed including: of units and measure:
detailed information on each item. Brand name for example: cup,
Flavour grams, ounce, piece,
Method of cooking teaspoon, tablespoon

All other relevant information on
food/drink label

Vitamin/Mineral Supplements or Herbal Products taken:
Fill in blanks: Time of meal/snack: Location meal/snack was consumed:
Please CHECK (¥") if you did not eat or drink at this meal or snack time:
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Day 1 - Evening Snack

Food and Beverage Items DESCRIPTION OF ITEM AMOUNT
Enter all foods and beverages consumed. | Include a detailed description of each food and | Enter number of units
For combination foods, please include drink item consumed including: and units of measure:
detailed information on each item. Brand name for example: cup,

Flavour grams, ounce, piece,
Method of cooking teaspoon, tablespoon

All other relevant information on food/drink

label

Vitamin/Mineral Supplements or Herbal Products taken:
Fill in blanks: Time of meal/snack: Location meal/snack was consumed:
Please CHECK (v") if you did not eat or drink at this meal or snack time:
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ADDITIONAL INFORMATION

(For example: recipes or food/drink label information)



Sample Snack

Food and Beverage Items

DESCRIPTION OF ITEM

AMOUNT

Enter all foods and beverages consumed. For
combination foods, please include detailed
information on each item.

Include a detailed description of each food and
drink item consumed including:

Brand name

Flavour

Method of cooking

All other relevant information on food/drink
label

Enter number of units
and units of measure:
for example: cup, grams,
ounce, piece, teaspoon,
tablespoon

Vitamin/Mineral supplements or Herbal Products taken:

Fill in blanks: Time of meal/snack:

Location meal/snack was consumed:

Please CHECK (v') if you did not eat or drink at this meal or snack time:
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APPENDIX K: Serving size sheet
APRON SERVING SIZES FOR 24 HOUR FOOD RECALL

MILK PRODUCTS

1 serving Equals Equals
1 0z/30g cheese 4 dice G eg
1 cup/250mL ice cream baseball é’:@)
X )
1 cup/250mL milk or other | Fist =

beverage

% cup/100 g yogurt Purchased as multi-pack
% cup/175 g yogurt Purchased as individual
GRAIN PRODUCTS
1 serving Equals
1 slice of bread CD case
% -1 bagel Hockey puck
1 medium pancake CD

Vegetables and Fruit

1 serving Equals Equals
Y cup/125 mL fresh, Light bulb
frozen, canned Qt
1 medium sized Tennis ball
1 cup/250 mL salad, raw, Softball 3
Ieafy 200y

QUESe
2 Thsp/30 mL dried fruit Large egg
1 small baked potato Computer mouse =
9

1 cup/250mL juice

Fist




MEAT AND ALTERNATIVES

1 serving Equals Equals
302/90 g meat, chicken, Deck of cards
cooked
3 0z/90 g fish, cooked Cheque book
Y cup/250 mL beans, lentils | Light bulb

2 Thsp/30 mL peanut butter

Golf ball

2 Thsp/30 mL nuts/seeds

1 oz shot glass

Vo1
=y
FATS AND OILS
1 serving Equals Equals

1 tsp/5 mL butter, 1 dice or tip of your thumb .

margarine :{g oo
x X7’

2 Thsp/30 mL dressing Ping pong ball

Adapted from Storey & Taylor Serving Sizes (2005) and Alberta Milk.
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APPENDIX L: PANDA evaluation sheet
PANDA EVALUATION

You may fill this out and send with your LAST (4™ week) receipt envelope or
you may email your responses by indicating the question number followed by
your response.

If using this form, please circle the appropriate response on a scale from 1-5,
with:
1 being not difficult at all, 3 being neutral and 5 being extremely difficult

How difficult was it for you to follow and complete the following:
1. 28 day grocery and restaurant receipt collection

1 2 3 4 5

2. Three day food record

1 2 3 4 5

3. Activity recall

1 2 3 4 5

4. PANDA questionnaire and height/weight/blood collection

1 2 3 4 5

5. Do you have any suggestions that you feel will make these procedures easier
and more efficient?

6. Do you have any additional comments?

7. Are you interested in participating in future PANDA projects?

Yes No
Your input is greatly appreciated!
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APPENDIX M: Diabetes education questions

DIABETES EDUCATION QUESTIONS
. When did you receive diabetes education last?

. Was the topic of diet or nutrition covered in this diabetes education class?
Yes No

Have you ever had an appointment with a dietitian?  Yes No

IF YES
3. a. How often do you see them in a month?

How often do you see them in a year?

3. b. did this dietitian provide you with a diet plan to follow? Yes No
3. ¢. Do you follow it?

Not at all Rarely Sometimes Often Always

If No

. d. Why not (specify reasons)

. Aside from dietitians or diabetes educators, where do you get information about
nutrition (e.g. books, internet, family/ friends, physician etc)
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APPENDIX N: Example of participant calendar

Sunday
July 26

9
Food
record
Day 1

16

23

30

Monday
July 27

10
Food record
Day 2

17

24

31

August 2009

Tuesday
July 28

11
Food record
Day 3

18

25

Wednesday
July 29

12

19

26
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Thursday
July 30

Today

13

20

27

Friday

July 31

Start week 1
Grocery
receipts

7
Send week 1
receipts

14

Send week 2
Receipts +
Food record

21
Send week 3
receipts

28
Send week 4
receipts

Saturday
1

15

22

29



APPENDIX O: Participant identification sheet

PARTICIPANT ID NAME DATE

xpan 101-09

xpan 102-09

xpan 103-09

xpan 104-09

xpan 105-09

xpan 106-09

xpan 107-09

xpan 108-09

xpan 109-09

xpan 110-09

xpan 111-09

xpan 112-09

xpan 113-09

xpan 114-09

xpan 115-09

xpan 116-09

xpan 117-09

xpan 118-09

xpan 119-09
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APPENDIX P: Example of an activity recall

Participant: XPAN 1xx-09 (participant)
Recall date: August 18/09 Date recalled: August 17/09

Time Code | Activity

9:00AM Got up. Went for walk (20 minutes)

9:30 Made coffee. Drank 1 cup.

9:45 Prepared breakfast (cold cereal — 2 minutes to prepare and 5-10
minutes to eat). Ate breakfast by self

10:00 Errands. Drive and walk — made 7 stops (by self)

12:30PM Returned home. Made lunch. Sandwich — 5-10 minutes to
prepare. Ate lunch while watching news (1/2 hour).

1:30 Drove teen son to gym (5 minute drive). Did exercises with son:
40 minutes weights/machines — full body workout; 15 minute
stair climber — easy and sprint. Showered before leaving for
home.

3:15 Drive home. Prepared and ate snack. Shake, apple and nuts.

4:15 Worked on food record until 5:00

5:00 Drove to RONA (10 minute drive). Spent 20 minutes in store
with family picking out house stuff. Afterward, drive to Red
Robin for supper

6:00 Arrive at Red Robin. Appetizer is dry ribs. Dinner: 5 alarm
burger, 3 diet cokes. Afterward, drive home (10 minutes)

7:30 Arrive home. Jumped on trampoline with 10 year old daughter for
20 minutes.

8:00 Went for 45 minute walk with wife. Visit neighbour for a few
minutes during walk.

8:45 Arrived home. Recorded TV episode until 10:00

10:00 Put 10 year old to bed

10:30 Older kids (2) to bed.

11:00 Watched movie with wife until 1:00

1:00 Went to bed. Slept through night

9:00AM Got up.
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APPENDIX Q: Receipt entering and coding

VARIABLES

ID # - the participant ID given at the information session

Receipt # - the number given to each receipt in each envelope (receipt 1, 2, 3, 4,
etc.)

ESTABLISHMENT type — the type of store (see below)

ESTABLISHMENT - the name of the store (Safeway, Walmart, etc)

Weeki# - the receipts were collected for four weeks. This represents whether it
was the first, second, third or fourth week

Date — the date of the purchase

Commaodity (category) — food category (see below)

Product — the commaodity was broken down further. For example, nuts were
broken down into walnuts, peanuts, etc.

Brand — there were four categories; generic, store brand, popular brand and
quality brand.

Size (grams) - since products are sold by either volume (mL), weight (g) or count
(1,2,3), I have included all three and recorded what was applicable (if stated)
Size mL - since products are sold by either volume (mL), weight (g) or count
(1,2,3), I have included all three and recorded what was applicable (if stated)

# of items - since products are sold by either volume (mL), weight (g) or count
(1,2,3), I have included all three and recorded what was applicable (if stated)
Total — total cost of the item at this point

card savings/staff discounts, coupons, etc — cost of the item after card savings
(Safeway, Save-on, etc)

GST — GST was added on to each applicable item (Total - card savings)*.05.
Items with GST added are generally restaurant items and in-store prepared items.
If in doubt, the total GST was compared with the GST added from each
applicable item on the receipt. They should be equal.

TOTAL - total at this point (GST + (Total — card savings))

Specials (eg 15% off Tuesday) — store specials, such as 15% off everything in
store was calculated for each item

Tip (if stated)

Real Total
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Establishment type
1chain store
(supermarket)
2specialty (Planet
organic, etc)
3convenience stores
4liquor stores
Srestaurant (fast
food/coffee)
6restaurant
(intermediate)
Trestaurant (dining)
8 drug store

9 vending
machine/venders
10catering
11Warehouses
12Golf courses

13not stated
(restaurant)
14gas station

15theatre
16stadium,gaming,
computer cafes

Category of food

1fruit/veg

2fruit/veg juice

3bread

4cereals

5milk

6other dairy

7nuts

8 red meat

9fish and seafood (not ready to eat)
10poultry

1leggs

12 baking/cooking ingredients
14bakery products

16soups (dried/cold)
18condiments (ketchup, mustard,
BBQ sauce, etc)

20sauces (gravy, spaghetti sauce,
salad dressings etc)
24rice/qunioa

25pasta

30meal prep required (taco shells,
hamburger helper, sidekicks, Kraft
Dinner, egg noodles)

35fixins (dumplings, etc)
37veggie (fake) meats

40ready to eat meals/dishes from
store/frozen entrees

45canned fish, ready-to-eat fish
46canned meat (Klik, corned beef,
etc)

47canned soup

50snack foods

60desserts

65coffee, tea (store)

66soft drinks (store)

67alcoholic drinks

70spreads

75 meal replacements

79store food - cannot identify

80 restuarants fast food

120 restaurants intermediate

160 restaurants fine
180catering
200not stated

3000ther misc
209

Product

1peanuts

2cashews/pecans

3almonds
4pinenuts/macademia
5soya mix

6pistachios

7sunflower seeds, flax seeds,
pumpkin seeds, etc
8'crunchy' nuts(pc)
9'deluxe’ nuts, Olympic mix,
Trail mix
10walnuts/chestnuts

10's = fruit and veg

11 = fresh fruit

12 = fresh veg (incl potato)
13frozen fruit

14frozen veg

15canned fruit/fruit cocktail
16canned veg/pickles
17dried fruit

18dried veg, legumes
19special (grapple)
21-30juices

20coconut milk

21orange

22apple

23juice mixed

24tomato juice
24pomagranite
25concentrated orange
26conc. Apple

27tomato cocktail

28juice not stated
29cranberry/grape

30 pulp

30's breads

31loaf (white, whole wheat)
32bagel

33baguette, panini, pagnotta
34buns (incl hot dog, burger),
dinner; rolls, bread crumbs
35waffles



