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Fruit and vegetable consumption is perceived to be a major determinant of health
status and may partly explain the inequalities in health that exist within the UK.
Physical access to fruits and vegetables has been considered a critical factor
affecting consumption levels and thus may be a rate-limiting step in their
consumption. This study tests the theory by investigating the changes in fruit and
vegetable consumption related to changes in physical access to fruit and vegetables
through the opening of a new locally accessible superstore. It is the first study to
examine changes in food intake through increased physical access in an area of low
fruit and vegetable consumption. The changes in fruit and vegetables were explored
in a framework of consumption comprised of changes in physical access,
availability, affordability, attitudes and other factors impinging on the buying and
consuming of fruits and vegetables.

The food habits, shopping patterns and socio-demographic characteristics were
collected from 1009 respondents before the opening of the new superstore and 615
of the same respondents after the opening of the new superstore using a self-
completed prospective seven-day food checklist, as well as interviewer-
administered and self-completed questionnaires. Overall, fruit and vegetable
consumption increased by 0.04 portions per day to 2.92 portions per day (p=0.555)
following the opening of the new superstore. However, those respondents with
lower intakes of fruits and vegetables before the opening of the superstore had
significant increases in consumption levels irrespective of changes in physical
access (p<0.001).

Two hundred and eighteen respondents used the new store as their main source of
fruit and vegetable shopping, and increased their consumption levels by 0.15
portions per day to 2.75 portions per day (p=0.229). Analysis showed that distance
to the new store was a major factor in its use — people using the store lived
significantly closer to it than those who did not (p=0.005). Positive changes in the
factors in the framework of consumption for those using the new superstore did not
affect the level of fruit and vegetable consumption.

From the results it may be concluded that physical access to fruits and vegetables
through the opening of a locally accessible superstore is not a rate-limiting step in
their increased consumption for this population. Improvement of physical access to
fruit and vegetables on its own may not be an effective strategy to improve fruit
and vegetable consumption and thus health status.
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1 INTRODUCTION

1.1 Layout of thesis

The layout of this thesis is as follows; chapter one gives an overview of the research,
describes a framework used to explore the factors that might influence fruit and
vegetable consumption in relation to changes in physical access to fruit and
vegetables, and states the hypothesis, aim, objectives and assumptions of the study.
Chapter two explores the differences in food intake by age, gender, socio-economic
status and geographical region of the country and relates this to inequalities in health.
It reviews the published literature on physical access to food and relates this to issues
of availability, affordability, attitude and other factors that can potentially affect fruit
and vegetable consumption levels. Chapter three describes the study area, study
design, research tools and sample size calculations. Chapter four reports on the results
obtained from a repeatability study of the respondent administered prospective seven-
day food checklist used to investigate the consumption of fruits and vegetables, and 7
discusses the results with respect to the potential impact on the overall study results.
Chapter five describes and discusses the cross-sectional results of the first wave data
collection (pre-intervention), whilst chapter six reports on the post-intervention
results. Chapter seven is a discussion of the overall results and relates the data
collected to previously published data. This chapter also discusses the possible
limitations of the study, implications of the study and future work. Finally, chapter

eight presents the final conclusions of the study.

1.2 The determinants of fruit and vegetable consumption
It is widely acknowledged that there is a clear link between health status and food
intake, particularly with respect to fruit and vegetables, and that the inequalities in
health that exist in the United Kingdom (UK) at present are underpinned by
differences in food intake (Acheson 1998, James et al 1997).

If a Governmental public health aim is to improve well-being through the increased
consumption of fruits and vegetables, it is important to examine the factors that may

prevent their increased consumption. As will be demonstrated in the first section of



the literature review there are wide variations in fruit and vegetable intake in the UK
by gender, age, socio-economic status and place of residence. However, on their own
none of these factors will determine fruit and vegetable intake but are aspects that
must be taken into consideration when analysing how best to try and improve the
intakes of fruit and vegetables in the country. Additionally, it is necessary to examine
other factors that may impinge on the ability of any individual to consume increased

quantities of both fruits and vegetables.

Within the context of this thesis, the role of increased physical access to fruit and
vegetables will be primarily examined. Therefore, it is necessary to examine the
literature and evidence of the role of physical access to fruit and vegetables in order to
try and assess its potential impact. However, it is also necessary to understand the role
of other social, cultural and economic factors that may encroach on the decision
making process. As a result, in order to effectively determine whether an increase in
physical access to fruit and vegetables will lead to their increased consumption, it is
important to establish the steps an individual must go through mn order to consume
fruit and vegetables. This is particularly important as for example Reisig and Hobbiss
(2000) point out, that the ease with which people access food is a function of more
than geography. Furthermore, as stressed by the Low Income Project Team, food
purchasing and consumption patterns are a function not only of physical access, but
economic access and availability, as well as constraints such as those set by
social/cultural norms, food preparation facilities and practices, nutritional knowledge
and motivation to consider health (Department of Health 1996). As Piachaud and
Webb (1996, pl14) observe, economic and physical access constraints are inextricably
linked, ‘we can define consumers with restricted choice as those with low incomes
and low mobility. If people have low incomes, it is more important for them to have
access to good value food, and if they have low mobility then they need to be able to
buy food from shops nearby. But it is often the most accessible shops which are most
expensive, and the shops which have low prices are more difficult to get to.” As a
result, even if physical access to fruit and vegetables in the study area changes, it is
necessary to establish the role of these other factors within a framework of

consumption of fruit and vegetables.



By doing this, it is possible to establish whether an increase in physical access to fruit
and vegetables (exposure) will lead to a change in fruit and vegetables consumption
(outcome), and whether any change in the outcome is actually down to the exposure.
In order to test this, a framework has been developed (figure 1.1) that will act as the
structure for the second section of the literature review, and the subsequent data

analysis and discussion.

1.3 The structure of the framework of fruit and vegetable consumption

Although not explicitly shown in this framework, it is acknowledged that there is a
biological imperative in all humans to consume the nutrients contained in fruit and
vegetables in order to maintain body function, and that changes in fruit and vegetable

consumption and thus the nutrients derived from them will affect health.

The framework starts with the exposure, i.e. changes in physical access to fruit and
vegetables. Issues of physical access have become pertinent over the last decade with
the dramatic changes in the geography of food shopping. Consequently it is necessary
to understand these changes, particularly with respect to ‘disadvantaged consumers’

such as those with low-incomes or with poor mobility.

If a store is physically accessible, there are then issues with respect to the availability
of healthy foods such as fruit and vegetables within the stores. Similarly, the foods
available must meet with requirements of social, cultural (including religious) and

personal norms and acceptability.

If the food is available, one must have the ability to afford it and so issues of level of
income/poverty, the money available for food (i.e. financial elasticity), the cost of
food, the relative cost of healthy food and concerns over enough money for food are

paramount.

If the money is available, then an individual must want to buy fruit and vegetables.

This is underpinned by attitudes towards and knowledge of a healthy diet. This will



also be influenced by an array of other factors including self-perception, health and

lifestyle factors such as smoking status.

If the suitable attitudes and knowledge are in place then there is the process of
actually buying, preparing and consuming the fruit and vegetables. The assumption in
this study is that these are one and the same, which may not be true. Features such as
having appropriate preparation, cooking and storage facilities. having the time and
skills to cook, but also matters of family acceptability, taste and preference, and intra-

household distribution will influence these factors.

If all these different stages of access, availability, affordability, attitudinal impact and
buying are negotiated, then an individual may be able to consume fruit and
vegetables. The arrows in the figure are designed to illustrate the causal route and thus
combination of factors that may lead to an increase in fruit and vegetable
consumption. However, at each level of the framework, individuals may not undergo
a change, and thus a different route and combination of factors will be experienced.
There are a possible 32 possible combination of factors ranging from those who
experience a positive change to each of the factors in the framework — i.e. in their
physical access to fruits and vegetables, their availability of fruits and vegetables,
their ability to afford fruits and vegetables, their attitudes towards healthy eating and
factors perceived to impinge on the buying and consuming of fruits and vegetables, to

those who do not experience any change in any of these factors.

It is perceived that an improvement in a factor in the framework will potentially have
a positive influence on a respondents’ fruit and vegetable consumption, whilst a
respondent not undergoing an improvement in a factor will not have a positive
influence on their fruit and vegetable consumption levels. Overall, it may be
postulated that only respondents experiencing a positive change in each of the factors

will increase their fruit and vegetable consumption.



Figure 1.1: Framework for fruit and vegetable consumption
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1.4 Research question

Hypothesis:
People with poor physical access to fruit and vegetables, who have an increase in

physical access to fruit and vegetables as a result of the opening of a superstore
(exposure) will increase their consumption of fruit and vegetables by 20%, from an
average of 2.88 portions per person per day to 3.46 portions per person per day

(outcome).

Aim:
To determine whether an increase in physical access to fruit and vegetables through
the opening of a locally accessible superstore in an area of low fruit and vegetable

consumption will lead to increased consumption of fruits and vegetables.

Objectives: A

. To assess changes in the amount of fruits and vegetablés consumed.

. To identify those people who have increased their consumption of fruits and
vegetables.

. To identify the factors influencing increased fruit and vegetable consumption.

Assumptions of the study:

. Increased physical access to food through the opening of a superstore will lead
to changes in food buying.

. Increased physical access to fruit and vegetables through the opening of a
superstore will lead to increased consumption of fruits and vegetables.

. Income is not a rate-limiting step in increasing fruit and vegetable consumption.

. Current lower and higher consumers of fruit and vegetables will not increase
their consumption by the same relative amount.

. The profile of the people increasing their fruit and vegetable consumption will
be different from those who do not increase their fruit and vegetable

consumption.



2 LITERATURE REVIEW

The literature review presented may be regarded as having two distinct sections. The
first of these deals with what people in the UK should be eating and what they are
actually eating, particularly with regard to fruit and vegetable consumption.
Additionally, differences by gender, age, socio-economic status and geographic
region of the country, will be examined further. Connected to this will be an
exploration of the socio-economic differences in health that exist within the UK and

linking this to differences in fruit and vegetable consumption.

It is hypothesised that one of the determinants of fruit and vegetable intake and the
differences that exist in consumption levels, are differentials in physical access to
food shops selling fruit and vegetables. The second section of the literature review
will examine the existing evidence on physical access to food and food stores and the
possible implications for fruit and vegetable intake. It is acknowledged that physical
access may only be part of a larger framework of influences, and so the issues of
availability, affordability, attitudes and knowledge, and the buying and consuming of

fruit and vegetables will also be explored in relation to physical access.

2.1 Food consumption in the UK

2.1.1 Current dietary recommendations

The Committee on Medical Aspects of Food and Nutrition Policy (COMA), in 1991
published recommended Dietary Reference Values for a range of macro and
micronutrients to indicate what levels the UK population should be consuming
(Department of Health 1991). These targets in tum have been used as part of the
nutritional targets of the policy papers ‘Health of the Nation’ (Department of Health
1992) and ‘Our Healthier Nation” (Department of Health 1999), which include:

* To reduce the average percentage of food energy derived by the population from
saturated fatty acids by at least 35% by 2005 (to no more than 11%),

* To reduce the average percentage of food energy derived by the population from
total fat by at least 12% by 2005 (to no more than 35%).



However, in order that the population is able to perceive the need for change in order
to meet these and other nutritional targets, they need to be in a form that the general
public can easily understand. This need for clear understanding by the general
population has in part led to the development of food based dietary guidelines. These
are guidelines that reflect food patterns rather than ‘numerical’ nutrient goals

(FAO/WHO 1996, Kafatos and Codrington 2000).

Current food based dietary guidelines for the general population in the UK are based
on the ‘The National Food Guide’ produced by the Nutrition Task Force and derived
in part from the COMA reference value recommendations (Hunt et al 1995, Wearne
and Day 1999). The eight guidelines for the National Food Guide are:

e Enjoy your food,

e [Eat a variety of different foods,

e Eat the right amount to be a healthy weight,

e Eat plenty of foods rich in starch and fibre,

e Eat plenty of fruits and vegetables,

e Don’t eat too many foods that contain a lot of fat,

s Don’t have sugary foods and drinks too often,

e If you drink alcohol, drink sensibly.

The guidelines are supported by a food selection guide entitled ‘The Balance of Good
Health® which in the form of a tilted plate shows the five types and proportions of
foods needed for a balanced and healthy diet. The food categories represented (along

with their proportion) are:

e Bread, other cereals and potatoes 33%,
e Fruit and vegetables 33%,
e Meat, fish and alternatives 12%,
e Milk and dairy foods 15%,
e Fatty and sugary foods 8%.



Through the development of the food based dietary guidelines, what the population

has been eating should be established, but what are the current dietary intakes and

patterns of the UK population?

2.1.2 Current dietary intakes and patterns

Food/dietary assessment methodologies

In order that dietary intakes and patterns can be analysed, it is first necessary to be
able to measure what is being consumed. In order to do this, commonly one of three
approaches may be used, namely national, household and individual dietary
assessment methodologies. Each measures consumption differently, and each

possesses inherent advantages and disadvantages.

National data — the most widely used estimate of nationai food supply is that
produced by the Food and Agricultural Organization (FAO) of the United Nations,
and is an example of large-scale ecological data.’ The data produced are annual
estimates of the food available per person on a daily basis, although the data reflect
food purchasing patterns and food availability rather than intake per se. This type of
data may allow time trends to be made and for analysis between countries, although
these comparisons may be subject to biases depending on the quality of the data
collected at national levels (Hiller and McMichael 1997). Furthermore, it does not

allow for analysis of subgroups of the population for example by age or gender.

Household data — this is data where assessment from a ‘representative’ sample of
households is extrapolated to describe the general population. An example of such a
survey in the UK would be the annual National Food Survey (NFS), which provides
information on household food purchases and their nutritional value. It is the longest
running continuous survey of household consumption and expenditure in the world.
Approximately 6000 households keep a diary of their household food and drink
purchases for one week. The person in the house responsible for most of the food
shopping is asked questions about the households’ food purchasing practices and is
required to keep the diary. An advantage is that it is possible to explore differences in

subgroups of the population, for example social class (as assessed by occupation of



head of household) and geographical region of the country. Additionally, as the

survey is conducted annually it is a great source of trend data.

The NFS and studies like it that assess household consumption, are not able to give a
true reflection of how the food is consumed/shared out between members of the
household or what their actual food intakes are, they can only be worked out as a
mean per person per week (Nelson et al 1985, Nelson 1986). However, the sharing of
food may be a necessary strategy particularly when food supplies are limited or
inadequate, particularly in low-income families (Wheeler 1991). Additionally, whilst
the NFS measures purchases, it does not actually measure intake directly and
consequently presumes that all that is bought is eaten and that there is no waste when
eating. Therefore, this may lead to the overestimation of the intake of certain food
groups, for example fruits and vegetables, whilst conversely it may underestimate
certain aspects of food consumption, as it may not take into account foods eaten

outside the home (Nelson and Bingham 1997).

One further source of information in the UK that can be used to assess social
differences on income, eXpenditure and food is the Family Expenditure Survey (FES).
As with the NFS it is an annual survey with a sample size of approximately 10,000
households. The aim of the FES is to provide information on household and personal
incomes, but also all expenditures including money spent on food. Information is
generally sought from the head of household, but all members of the household aged
16 and over are asked to record any expenditure made over a 14-day consecutive

period.

Individual data - this is data collected either prospectively or retrospectively from
individuals on their own food consumption. Both the methodologies have their
intrinsic advantages and disadvantages. Prospective methodologies allow current diet
to be measured and does not rely on memory. However, they can be labour intensive.
Retrospective methodologies can be less labour intensive but do rely on memory

(Nelson and Bingham 1997).
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In the UK, the Food Standards Agency (and formerly the Ministry of Agriculture
Fisheries and Food) conducts nationally representative studies on age specific groups
within the population, called the National Dietary and Nutritional Survey (NDNS).
Thus far, the groups studies have been adults aged 16 to 64 years (Gregory et al
1990), children aged 1% to 4Y; years (Gregory et al 1995), people aged 65 years and
over (Finch et al 1998) and young people aged 4 to 18 years (Gregory et al 2000).

The survey of this type that is quoted most in this thesis is the NDNS of British adults
conducted in 1986/1987. This study collected prospective seven-day dietary records
from 2197 subjects. Because of the sampling strategy used, it allows for both socio-
economic (social class as assessed by occupation of head of household) and regional
differences to be explored in terms of both intake and percentage of consumers,
although the data does not allow for exploration of dietary differences between gender
groups (Gregory et al 1990, Ministry of Agriculture Fisheries and Food 1994).
However, as the surveys are cross-sectional in design it is not possible to evaluate
changes in intake over periods of time and do not allow causality to be determined

(Cade 1997).

2.1.3 Data of food consumption in the UK

For the purposes of this thesis, data from the NFS will be used, primarily as it enables
the review of food consumption data trends, which is critical in order to analyse how
food consumption patterns are changing in the UK. Furthermore, it allows
examunation of a greater age range at particular points in time, which the NDNS
surveys do not allow, and finally the sample size is larger which allows the data to be

disaggregated more easily.

The dietary guidelines are an expression of a healthy balanced diet the population of
the UK should be eating, but what do people in the UK actually eat? Data on the
following groups will be examined:

 The population as a whole, including trends of food intake of the population,

¢ Gender differences,

e Age differences,

11



e Socio-economic differences,

e Regional differences.

2.1.3.1 The population as a whole

According to the NFS (Ministry of Agriculture, Fisheries and Food 2000) results for
1999, the average expenditure on household food in Great Britain was £14.75 per
person per week. The biggest expenditure was meat and meat products £3.80,
followed by cereal products £2.71, vegetable and vegetable products (including
potatoes and potato products) £2.34 (£1.48 when potatoes and potato products
excluded), and fruit and fruit products £1.34.

In terms of gram values, the average person per week consumes 2007ml of milk and
cream, 1966g of vegetable and vegetable products (including potatoes and potato
products), 1095g of vegetable and vegetable products when excluding potatoes and
potato products, 1464g of cereal products and 1063g of fruit and fruit products. For
vegetables (excluding potatoes and potato products) and fruit, this equates to
approximately 2.0 and 1.9 portions per person per day, although this does not take
into account the non-edible portions. Additionally, on average each person per week
also consumes 104g cheese, 912g of meat and meat prod‘ucts, 144g¢ fish, 1.68 eggs,

186¢ fats and oils, and 141g of sugar and preserves.

Trends in coxisumption in the UK

Figures 2.1 and 2.2 as well as table 2.1, show the trends in consumption of food
groups and key target micronutrients (percentage food energy from total fat and
percentage food energy from saturated fat). Table 2.1 shows that over th’e last decade
or so the contribution of food groups to total food energy has changed little, although
there has been an increase in cereals from 31% to 36% and reduction in fats and

sugars/preserves from 14% and 6% respectively to 11% and 4% respectively.
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Table 2.1: Contribution made by groups of foods to household energy intake in selected years
according to the National Food Survey

1989 1998 1999

Food group keal %* keal %* keal Yo*
Milk and cream 202 10 179 10 175 10
Cheese 62 3 54 3 54 3
Meat and meat products 311 16 254 15 246 15
Fish 31 2 27 2 27 2
Eggs 24 1 19 1 18 1
Fats 277 14 192 11 182 11
Sugar and preserves 122 6 81 5 73 4
Vegetables 187 10 187 11 183 11
Fruit 71 4 79 5 78 5
Cereals 605 31 610 35 604 36
Other foods 50 3 54 3 53 3
Total food 1941 100 1736 100 1693 100

*percentage contribution to total food energy (Ministry of Agriculture, Fisheries and Food 2000)

Data from the NFS (figure 2.1) suggests that the amounts of fruit and vegetables
(excluding potatoes) being consumed per person are increasing steadily. However, as
a nation the UK has one of the lowest intakes of fruits and vegetables in Europe
(Lagiou et al 1999). The population target and recommendations for the UK are based
around eating at least five portions (or 400g) of fruits and vegetables a day (excluding
potatoes and potato products), although the World Cancer Research Fund advocates a
higher level of 400g to 800g per day (five to 10 portions per day) (World Cancer
Research Fund 1997). Indeed with current trends the target of at least five portions of

fruits and vegetables per day will not be met until the year 2047.

In terms of achieving the Health of the Nation targets regarding percentage energy
from total fat and saturated fat, figure 2.2 shows the trends over the last 10 years.
Whilst there has been a decline in both of these, the targets are still some way from
being met. Changes in dietary practices are therefore needed in order to help meet

these targets.

However, this overview does not show the variation there is in consumption of
population subgroups. Some groups do meet (or are closer to) the targets, whilst
others are falling short. To illustrate this, differences in gender, age and socio-

economic groups will be examined as will regional differences.
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2.1.3.2 Gender differences

Whilst the NFS data does not allow for exploration of gender differences, other
data sources do suggest there are consumption differences between the sexes.
Evidence from the 1986 NDNS of British adults (table 2.2) shows that whilst the
percentage of consumers from both sexes is similar for most food groups, there are
differences particularly for some of the ‘healthier’ choices. For example, women

reportedly consume more semi or skimmed milk, low fat spreads, and fruit than

men (Gregory et al 1990).

Table 2.2: Percentage of consumers and mean gram weight of intake by gender, of foods
according to 1986 National Dietary and Nutritional Survey of British Adults

Men Women
Percentage of Mean gram Percentage of Mean gram
consumers weight of consumers weight of
consumers consumers
Whole milk 89 1440 87 1166
Semi skimmed milk 21 1324 54 953
Skimmed milk 15 1036 21 951
Butter 57 88 62 69
Polyunsaturated 34 98 32 67
margarine
Low fat spread 18 99 21 67
Apples and pears 51 381 59 336
Oranges and citrus fruits | 24 248 31 265
Bananas 26 212 37 194
Other fruits 38 284 49 308
Peas 73 179 71 131
Carrots 61 131 58 109
Leafy green vegetables 62 198 62 161
Other vegetables 88 341 88 289

(Gregory et al 1990)

Other studies demonstrate that gender differences exist particularly for the intake of
fruit and vegetables. These studies have shown that women are more likely to be
higher consumers of fruit and vegetables (Margetts et al 1998, Thompson et al
1999) and that their frequency of consumption is also higher — 84% of women eat
fruit more than once a day compared to 53% of men, whilst 51% of women eat
salad or vegetables or salad more than once a day compared to 32% of men (Office

of Population Censuses and Surveys 1996).

Evidence from the UK (East Anglia) arm of the European Prospective Investigation
of Cancer (EPIC) also suggests that apart from differences in fruit and vegetable

intake, men eat red and processed meats, meat pies, eggs, milk, bread, ‘other’
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cereal products, cakes, potatoes, tea, alcohol and sugary foods significantly more
frequently than women, although women’s frequency of consumption of ‘other’

milk products is greater (Fraser et al 2000).

2.1.3.3 Age differences

If the 1999 NFS is used to explore age differences (table 2.3), it can be seen that
older age groups spend considerably more on food than younger groups — for
example at the extremes of expenditure, those aged 55 to 64 years spend nearly
175% compared to those aged less than 25 years - £18.36 against £10.54. Whilst
there is differences in the absolute spend per food group particularly for fruits and
vegetables, when these are expressed in terms of percentage of total expenditure,

there are relatively few variations between ages.

However, in terms of consumption there is a strong age gradient, with 55 to 64
years olds eating twice as much fruit and fruit products, and vegetables as those
under 25 — 5.1 portions per day compared 2.4 portions per day. Furthermore, this
youngest age group are most likely to consume whole milk rather than skimmed or
semi skimmed milk, although they are more likely to use low or reduced fat spreads

than butter and traditional margarines.
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Table 2.3: Expenditure and consumption of food groups by age of diary holder according to
1999 National Food Survey

<25 25to 35to 45 to 55 to 65 to >75
years 34 44 54 64 74 years
years years years vears years

Expenditure (£) per week

Total 10.54 12.08 13.43 16.80 18.36 17.66 15.83

Meat — carcass and products | 2.60 2.90 3.23 4.61 5.02 4.30 3.80
(25) (24) 24) @27 (27) (24) 24)

Cereals* 234 [252 |270 |287 |287 292|257
22) Q2D 20 an o) an 1 de)
Vegetables (inclusive)f 192|203 2.21 269 | 2.86 2.50 1.97
18 dn 16) (16) | (i6) ay 1 d2)
Vegetables (exclusive) I 1.09 | 1.19 1.32 1.78 1.91 1.72 1.32
an_1do (10) ap_ 140 (109 )
Fruit & fruit products 071 096 1.16 160 | 1.78 1.78 1.10

) ® ® (10) (10 Q1Y) )

Consumption (grams) per week

Milk and cream (ml) 1596 1848 1878 2018 2299 2414 2336
Vegetables (inclusive) ¥ 1359 1472 1772 2255 2710 2494 1943
Vegetables (exclusive) 1 704 827 948 1289 1501 1435 1115
Cereals* 1186 1249 1414 1528 1698 1809 1532
Fruit & fruit products 626 768 948 1241 1367 1406 1333
Portions of fruit and 2.4 2.8 3.4 4.5 5.1 5.1 4.4

| vegetables per day ©

(Ministry of Agriculture, Fisheries and Food 2000). Figures in parentheses are percentage of total
expenditure. *Cereals include bread, fIncludes potatoes and potato products, fExcludes potatoes
and potato products. ® derived from gram weights of vegetables (exclusive) and fruit & fruit
products

2.1.3.4 Regional differences

Evidence from the 1999 NFS (tables 2.4 to 2.6) implies that people in England
spend £1.47 (11%) more per person per week on food than those living in Wales.
Additionally, the data suggests that within England there is a ‘North-South’ divide
in terms of the amount of expenditure on food, with those people in the South East
spending £3.99 (25%) more than those people in the North East. However, overall
there is little difference between the regions in terms of the percentage of total
expenditure spent on specific food groups, although those people in the South do
spend slightly more as a percentage on fruit and fruit products.

People living in England generally have higher intakes of vegetables (excluding
potatoes) and fruit, and lower intakes of meat, whole milk and white bread. Within
England, there is some evidence of a ‘North-South divide’ with greater
consumption of vegetables, cereal products, and fruit & fruit products. Evidence of

the regional differences in food intake has been found in other large-scale studies as
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well (for example Gregory et al 1990, Family Expenditure Survey 2000,
Whichelow et al 1991).

There appears to be little literature on the differences of food intakes within cities,
but the evidence that does exist suggests that intakes within areas of cities can
differ significantly. Forsyth et al (1994) found that within Glasgow there was a
significant variation between neighbourhoods (after controlling for sex, age and
social class) in the consumption of fruit and vegetables, bread, fats and alcohol.
Cade et al (1988) found that within three English towns there was an inverse

relationship between socio-economic status and the mean daily intake of fat.
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2.1.3.5 Socio-economic differences

Socio-economic status may be measured a number of ways including social class,
income, education, deprivation, occupation. However, irrespective of how socio-
economic status is measured there is consistent evidence that people from lower
socio-economic groups have the worst diets — they consume less fibre (e.g. Bolton-
Smith et al 1991, Hulshof et al 1991, Hupkens et al 1997 & 2000, Kushi et al 1988,
Roos et al 1996), more fat (e.g. Bolton-Smith et al 1991, Erkkila et al 1999), and
less vitamins and minerals (e.g. Block et al 1988, Bolton-Smith et al 1991, Haste et

al 1990).

Foods

According to the 1999 NFS there is a consistent gradient between the amount spent
on food and drink and weekly household income, for example, households with an
income of £655 and over spend £18.28 per person per week, whilst those
households with an income of under £165 spend £12.76 per person per week. The
households with higher incomes spend less as a percentage on meat and meat
products, milk and cream, but more on vegetables (excluding potatoes) and fruit &

fruit products (table 2.7).

In terms of consumption, higher income households consume more wholemeal
bread, vegetables and fruit & fruit products, less white bread and milk & cream (in
particular whole milk) (table 2.7). Additionally, high-income groups used
considerably less fats and oils, sugar and preserves, potatoes, tea and whole milk,

whilst consuming more breakfast cereals, cheese and alcohol (data not shown).

This type of pattern of food consumption has been found consistently with many
other studies of socio-economic status in the UK, including the NDNS survey of
adults (Gregory et al 1990, Pryer et al 2001), the UK Women’s Cohort Study
(Greenwood et al 2000), the Health and Lifestyle survey (Whichelow 1989) and the
Whitehall II study (Marmot 1991). Furthermore, there is also a consistent pattern
with other countries, for example, Erkkila et al (1999), Hulshof et al (1991) and
Roos et al (1996) in Europe, and Smith and Baghurst (1992), Steele et al (1991),
and Turrel (1998) in Australia.
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Fruits and vegetables

Wynn (1987, p79) states ‘Of all the many possible nutritional factors the strongest
inverse correlates with death-rates within the United Kingdom and in other
developed countries are the consumption of fresh vegetables and fruit.” Equally, a
diet high in fruit and vegetables is strongly correlated with healthy dietary habits
(Thompson et al 1999).

Whilst it has been shown that as a nation the UK does not consume enough fruits
and vegetables, this hides strong socio-economic variations in intake. As has been
shown above, households with the highest income consume 4.9 portions of fruit
and vegetables per day compared to 3.3 portions for households with the lowest
income. This difference is particularly striking if fruit & fruit product consumption
1s examined, with twice as much being consumed in high-income households
compared to low-income households (1524g compared to 793g) (tables 2.7 and .
2.8). The percentage spend is also significantly different — 12% for both vegetables
(excluding potatoes) and fruit & fruit products for higher-income households,

compared to 10% and 7% respectively for lower-income households.

To further demonstrate these large socio-economic differences, data from the
NDNS of adults in 1986 shows that for socio-economic groups, I and II (high), III
non-manual, III manual (intermediates), IV and V (low) the average daily
consumption for men and women was 302g, 267g, 212g and 192g respectively.
This is equivalent to approximately 3.8, 3.3, 2.7 and 2.4 portions per person per
day. Indeed, this pattern of consumption is reflected in evidence from the Health
Survey for England on the proportion of people eating fruit and vegetables more
than once a day (Office of Population Censuses and Surveys 1996) (table 2.9). For
example people from socio-economic groups I and IT consume fruit and vegetables
more than once a day between six and 13% more than individuals from socio-

economic groups I'V and V.
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Table 2.9: Percentage of socio-economic groups eating fruit and vegetables or salad more than once a

day
Percentage eating fruit more than Percentage eating vegetables or
once a dav salad more than once a day
Socio-economic group Male Female Male Female
I and II (Professional and 17 29 12 21
Managerial/technical)
IIIN (Non manual skilled) 13 21 8 12
IIIM (Manual skilled) 12 18 6 10
IV and V (Partly skilled and 11 16 6 8
unskilled)

(Office of Population Censuses and Surveys 1996)

Billson et al (1999) demonstrated using data from the NDNS of adults, that respondents
receiving benefits were three times as likely to be a low consumer of fruits and vegetables
than a higher consumer. Further evidence for low fruit and vegetable consumers may be
sought from the Health Education Authority’s 1993 Health and Lifestyle Survey of England
1993. Whilst sex (male), age (young) and smoking status (current smoker) were the most
significant predictors of low consumption, other significant predictors were the lack of
education, not having access to a car, being unemployed or in a manual occupation, or be

receiving family credit (Margetts et al 1998, Thompson et al 1999).

Irala-Estevez et al (2000) in a systematic review of studies from across Europe, found that
pooled mean differences betWeen socio-economic groups as assessed by level of education
and occupation, were in the region of between 24 and 34g per person per day for fruit and
17g per person per day for vegetables - approximately equating to over half a portion
difference per day. In a similar study by Roos et al (2000), it Was found that both fruit and
vegetable consumption were positively associated with level of education for nearly all
countries in Europe. The only negative associations were found in Southern European
countries where mean fruit and vegetable is consistently highest across all population
groups. Other studies that have shown a socio-economic gradient for fruit and vegetable
intake include Gerhardy et al (1995), Johansson et al (1999), Marmot et al (1991), Prevost et
al (1997), Roos et al (1996) and Wandel (1995).

Summary
In conclusion, whilst it has been shown that as a nation the UK is changing its food
consumption pattern it has not vet reached the target of national goals and guidelines. Fruit

and vegetable consumption is a prime example of this, where current intake estimations are
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in the region of three portions per person per day, (representing a significant increase over
recent years), but fall well below the five portion a day targets. However, within the
population there are major differences in intake by gender, age, region and socio-economic
status, with women, older age groups, those living in the South of England and those with a
higher socio-economic status generally having higher intakes of fruits and vegetables.
Indeed, these patterns appear consistent between different data sources; for example,

household surveys such as the NFS and individual/cross-sectional surveys such as the NDNS

of British Adulis.

If there are such big differences within the population in terms of fruit and vegetable intake,
it is necessary to establish why. Could physical access to fruits and vegetables be a factor in

the variation in their consumption?

2.2 Health in the UK
2.2.1 The link between diet and health

There is much evidence that an individuals’ diet is linked directly to their health status.

Fruits, vegetables and health

The Government White Paper — ‘Our Healthier Nation® estimates that there are 90,000
deaths each year in the UK of people under the age of 65 (i.e. premature death), of which
more than 32,000 are due to cancer and 25,000 to heart disease, strokes and related illneés
(Department of Health 1999). In the European Union as a whole, cardiovascular disease
accounts for 42% of all deaths, whilst cancer accounts for 29% of all deaths in men and 22%
of all female deaths (Working Paper of the French Presidency 2000). Diet is implicitly
involved in many of these deaths, with approximately 30 to 40% of cancer deaths and at
least one third of cardiovascular deaths being attributed to dietary factors (Eurodiet 2000,
Department of Health 1998 and World Cancer Research Fund 1997).

In particular and with respect to this thesis, there is a large body of evidence suggesting that
the higher consumption of fruits and vegetables is associated with a lower risk of many
chronic diseases including many sites with cancer and cardiovascular diseases (e.g. Block et
al 1992, Department of Health 1998, National Heart Forum 1997, Ness and Powles 1996,
World Cancer Research Fund 1997). The World Cancer Research Fund (1997) found
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convincing evidence for a relationship between lower fruit and/or vegetable intakes and
higher risk of cancer of the mouth and pharynx, oesophagus, lung, stomach, colon and
rectum. The COMA committee report into the nutritional aspects of the development of
cancer (Department of Health 1998) is slightly more conservative in claiming that there is
moderate evidence that higher vegetable consumption would reduce the risk of colorectal
cancer, and that higher fruit and vegetable consumption would reduce the risk of gastric
cancer. Nonetheless, the COMA committee did recommend that fruit and vegetable

consumption in the UK be increased.

In a study by van’t Veer et al (2000), it was estimated that an increase in consumption of
150g a day of fruit and vegetables (based on current Dutch intakes of 25 Og a day, which are
similar to intakes in the UK) would on average reduce cancer incidence by 19% (best guess)
and cardiovascular disease incidence by 16% (best guess). For Europe as a whole, if targets
of 400g per day of fruits and vegetables were met, depending on the relative risk of the
disease, nearly 90,000 deaths may be prevented of people aged under 65 years, including
approximately 30,000 deaths due to ischaemic heart disease and 11,000 due to

cerebrovascular disease (Joffe and Robertson 2001).

There are a number of different rationales for the effect of fruit and vegetable intake on
health, but at present the exact mechanisms by which fruits and vegetables work or the
specific beneficial factors they contain are not clear, Willett (1999) in explaining the
difference between vegetarians and non-vegetarians proposes three possibilities — firstly it
could be due to better non-dietary lifestyle factors such as lower prevalence of smoking;
secondly it could be due as a result of lower intakes of harmful dietary components; and
thirdly it could be as a result of increased intakes of beneficial dietary components such as
fruits and vegetables. Whilst, Willett recognises that the first two possibilities do have an
effect, he also acknowledges that increased intake of beneficial dietary factors are vitally
important. This approach has also been highlighted elsewhere (e.g. Appleby et al 2002,
Riboli and Norat 2001).

The possible components of fruit and vegetables and by which fruits and vegetable influence
health often highlight the micronutrients, in particular antioxidants such as B-carotene,
Vitamin C, and Vitamin E, but may also involve other factors such as the high dietary fibre
content of fruits and vegetables (National Heart Forum 1997, World Cancer Research Fund
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1997). Lampe (1999) in an overview of potential disease prevention mechanisms highlights
eight possible ways in which fruits and vegetables may work, namely: antioxidant activity;
modulation of detoxification enzymes; stimulation of the immune system; decrease in
platelet aggregation; alteration in cholesterol metabolism; modulation of steroid hormone
concentrations and hormone metabolism; blood pressure reduction; and antibacterial and
antiviral activity. Much effort is currently being put in to assessing what constituents of
fruits and vegetables affect health and how, but the scope is wide and will be difficult to
disentangle (Willett 1999). Work is also being carried out in order establish if fruits and

vegetables act in the same manner and both affect health in the same ways.

2.2.2 Differences in health

Whilst there are mortality and morbidity differences in terms of gender and age, some of
most significant differences in health in the UK are those between different regions of the
country and socio-economic groupings. One rationale for this is differences in diet (James et

al 1997).

Regional differences in health

Mortality rates in the UK vary by region — for example the all cause death rate per 1,000
populations in 1994 was 10.7 but varied from 9.2 in Northern Ireland to il.6 in both Wales
and Scotland, with England in between at 106 (Office of Health Economics 1997).
Additionally, within the English regions and health authorities there are also large variations
in mortality (table 2.10) (Department of Health 1997). In general there appears to be a
‘North-South’ divide, with higher standardised mortality ratios (SMR) in the north — the
highest SMRs are all found in regional health authorities in the north and the lowest in the
south. Furthermore, within regions (in this case Northern & Yorkshire) there also appears to
be differences between health authorities (table 2.1 0).

It is important to acknowledge that there are significant differences in health not only on
large-scale areas (nationally or regionally), but also at local levels, i.e. within a city, and can
be largely dependent on individuals’ living conditions and lifestyles (Saul and Payne 1999,
Takano and Nakamura 2001). For example, within Leeds (part of Northern and Yorkshire)
for the years 1991 to 1995, the SMR for the outer city (in prosperous areas) was 92, whilst

the more deprived inner city had an SMR of 115. The differences are even more marked for
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heart disease and cancer, with certain wards having an SMR of over 190 (Leeds Health
Authority 1999) (table 2.11).

Table 2.10: Standardised mortality ratios for years 1993 to 1995 by selected disease and geographical
location

All cause Ischaemic heart Cerebrovascular Female breast

mortality disease disease cancer
Country
Englandt | 100 | 100 [ 100 | 100
Region
Northern & Yorkshire | 107 113 109 94
Trent 101 105 104 105
Anglia & Oxford 86 88 94 104
North Thames 100 92 86 101
South Thames 93 88 92 101
South West 88 91 95 99
West Midlands 102 105 110 102
North West 116 116 111 96
Regional Health Authority (within Northern & Yorkshire)
Bradford 111 (70) 110 (74) 113 (85) 94 (23)
County Durham 114 (79) 126 (92) 120 (95) 91 (9
East Riding 101 (58) 104 (61) 98 (47) 98 (43)
Gateshead & South 120 (89) 123 (89) 107 (65) 91 (11)
Tyneside
Leeds 101 (60) 100 (54) 89 (19) 89 (7)

(Department of Health 1997)  Figure of 100 for England is baseline

Table 2.11: All age standardised mortality ratio for 1991 to 1995 for Leeds Health Authority

Area All cause mortality | Coronary heart All cancers Lung cancer
disease

Leeds 101 103.7 101.6 117.1

Inner City 115 117.8 118.2 163.7

Outer City 92 97.7 94.5 97.2

(Leeds Health Authority 1999)

Socio-economic differences in health

People with lower socio-economic status have significantly higher rates of both morbidity
and mortality (e.g. Blane et al 1997, Davey Smith et al 1990, Lynch et al 1997, Marmot et al
1991, Macintyre et al 1998, Rose and Marmot 1981). Furthermore, in recent years in the UK
there has been a sharp increase in these inequalities between socio-economic groups
(Acheson 1998, Wilkinson 1997), a trend that is being reflected in other European countries
(Hallddrsson et al 2000, Van Rossum et al 2000, Villanueva and Garcia 2000).

To illustrate the widening divide between socio-economic groups, examination of all cause
mortality figures for men aged 20-64 years in the early 1970s and 1990s should be noted

(table 2.12) (Acheson 1998). As can be seen the mortality rate in the early 1970s amongst
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these men was almost twice as high for those in class V compared to those in class I

However, by the beginning of the 1990s, it was almost three times higher.

Table 2.12: All cause mortality and reduction in all cause mortality by socio-economic status

Socio-economic status Year (all cause mortality rates per 100,000) | Reduction in all cause
mortality
1970-72 1991-93 (Percentage)
1 — Professional 500 280 44%
1T — Managerial and Technical 526 300 43%
IIT (N) — Skilled (non-manual) 637 426 33%
III M) — Skilled (manual) 683 493 28%
IV — Partly skilled 721 492 22%
V - Unskilled 897 806 10%
England and Wales 624 419 33%

(Acheson 1998)

Work in the UK on exploration of the differentials in health between socio-economic
groupings has been extensive — examples include the Whitehall & Whitehall 1 studies
(Davey Smith et al 1990, Marmot et al 1991). These studies have shown that even within a
group where nobody was in absolute poverty, there are large differentials in health. Even
when taking into account smoking, which accounted for the single largest effect, there were
significant differences between the grades, with administrative (highest) grade employees
having illness and death rates significantly lower than other lower grades (Davey Smith and

Brunner 1997).

In conclusion, as with diet, it has been shown that mortality and morbidity are not distributed
uniformly across the UK but differ by age, gender and socio-economic grouping.
Furthermore, there are both national and local level differences in health. These differences

also mirror the differences found in diet in these groupings.

Summary

Both diet, and mortality and morbidity vary by age, gender and region. As diet and health are
so implicitly linked, the variation in health is likely to be linked to poor nutrition that
includes inequitable consumption of fruits and vegetables. As has been shown, an increase in
both total food expenditure and as a percentage of total household expenditure coincides
with an increase in fruit and vegetable intake and a decrease in SMR. This is not to say that
these factors taken together necessarily imply causality, as ecological level data are not able

to infer causality. However, these ecological association are reinforced by review of
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epidemiological evidence from for example cohort studies such as the COMA report on the

nutritional aspects of the development of cancer (Department of Health 1998).

2.3 The question of physical access

As has been shown, the UK has one of lowest mean consumptions of fruit and vegetables
within Europe. Moreover, there are strong internal differences within the UK with regards to
consumption by different gender, age, socio-economic and regional groups. A possible
reason for this differential in intake may be due to unequal access to food stores, particularly

those selling fruit and vegetables.

The second section of the literature review will examine the issue of physical access to food
stores. However, it is also necessary to understand the role of other economic, social, cultural
and personal factors that may encroach on the decision making process with regards to
increasing fruit and vegetable consumption. As a result, in order to effectively determine
whether an increase in physical access to fruit and vegetables will lead to their increased
consumption, it is important to establish the steps an individual must go through in order to
consume fruit and vegetables, and what other factors impinge on their consumption. This is
particularly important as Reisig and Hobbiss (2000) point out that the ease with which
people access food is a function of more than geography. Furtherinore, as stressed by the
Low Income Project Team, food purchasing and consumption patterns are a function not
only of phys'ical access, but economic access and availability, as well as constraints such as
those set by social/cultural norms, food preparation facilities and practices, nutritional
knowledge and motivation to consider health (Department of Health 1996). As a result, even
if physical access to fruit and vegetables in the study area changes, it is necessary to
establish the role of these other factors. This is in part the rationale for the creation,
development and investigation of the framework of consumption as described in chapter 1.3.
Thus, the following part of the literature review will examine the issues of physical access,
availability, affordability, attitudes and knowledge, and the buying and consuming of fruit

and vegetables.

2.3.1 Physical access

The Rome Declaration on World Food Security, adopted by heads of Government in

November 1996, affirms the ‘right of everyone to have access to safe and nutritious food,



consistent with the right to adequate food and the fundamental right of everyone to be free

Jrom hunger.” (FAO 1996 cited in Leather and Dowler 1997, p1412).

For scores of people especially in developing countries the issue of hunger and under-
nutrition and access to safe and nutritious food is a serious problem with nearly 800 million
people suffering malnutrition (McMichael 2001) and approximately 6 million children dying
each year due to its consequences (Lipton 2001). Whilst not nearly on the same scale as in
developing countries, under-nutrition and access are a matter of concern in many developed
countries such as the UK and USA (Carlson et al 1999, Darnton-Hill and Coyne 1998, Lang
et al 1984). Unlike in developing countries, there are rarely clinical signs of malnutrition
(although it does occur) (Townsend et al 2001) but hunger and under-nutrition caused by
lack of access and availability to and of food is a growing phenomenon in affluent First
World Countries. Access and availability of food for all people in developed countries has
become a major public policy issue (Riches 1997, Robertson 2000), although it is only
relatively recently that the issue been established on the political agenda in these countries

(Uttley 1997 cited in Riches 1997).

One of the reasons that food access both in terms of monetary and physical access has
become both a political and social issue is the fact that in developed countries the percentage
of people below the poverty threshold has increased (Frongillo Jr. et al 1997) and that in
these countries that in general have enough food, the interest has shifted from national level
to household and individual levels (Lorenzana and Sanjur 1999). This may be a consequence
of the growing gap between rich and poor within countries, i.e. the growing problem of
social inequality (Darnton-Hill and Coyne 1998, Labonte 1998). Further to this, Riches
(1997) argues that in the UK changes to food access both in terms of its physical and
monetary characteristics has been partially underpinned as an outcome of prolonged high
rates of unemployment, growing inequality in terms of wealth distribution, the declining
value of real wages and welfare benefits, and the purchasing power of households, whilst
Lang (1995, 1998, 1999a, 1999b) argues that these factors are directly related to forces of

market globalisation of the food system.

The physical access that UK consumers have to food stores including those that stock fruit
and vegetables has undergone a dramatic change over the last 15 vears or so. In this period

of time the number of supermarkets/superstores has increased significantly, although the
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distance people now have to travel to them is also greater. This greater distance travelled
may be due to the fact that many of the stores that have opened have been created in out-of-
town sites. These sites are often only accessible by those people who have cars or have easy
access to public transport (if such a route exists). If a car is required to access a superstore
this may disadvantage lower income groups who are not as likely to have access to a car.
Moreover, the number of independent stores has diminished over the same period and these
have disproportionately been stripped away from low-income areas. Hence, people

particularly from low-income areas may be disadvantaged in trying to access food.

2.3.2 Changes in physical access to food and food stores
This section of the chapter explores the issues of changes in physical access that have
occurred over recent times, the importance placed on physical access and what evidence

there is that a lack physical access is a possible cause of reduced fruit and vegetable intake.

Over the last 15 to 20 vears there have been dramatic changes in the way people in the UK
access food, particularly with respect to the type of food stores that they can now use. Much
of this is due to the expansion by many of the major food retailers in the UK in the number
of supermarkets/superstores, which has seen a rise from 457 in 1986 to 1,102 in 1997
(Project Action Team 13 2000), but also a sharp increase in the number of discount type
stores which offer a limited number of product lines. However, in the same period the
number of independent stores has declined by almost 40% (Project Action Team 13 2000),
and includes a fall in the number of bakers, fruitier/greengrocers, fishmongers, butchers and
independent grocery shops of 68%, 52%, 60%, 54% and 39% respectively (National Food
Alliance 1997). In total, during the late 1980s and early 1990s, more than 15million square
feet of new food retail selling space were constructed (Wrigley 1999Db).

However, the majority of new superstores built by the major food retail chains such as
Tesco, Sainsbury and Asda during this period were sited on the outskirts of towns and cities,
in what have become known as ‘out-of-town’” complexes (Wrigley 1998). These stores were
designed to be highly accessible by car with significant amounts of dedicated customer
parking but also with negligible catchment area competition. To the major food retail chains,
these sites were more profitable through lower running costs and higher consumer spending
— through attracting certain clientele with more disposable income. This in turn allowed for

greater investment by the major owners and the further opening of large out-of-town stores.
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Indeed, during this period there was a dramatic increase in number of shopping journeys
undertaken by car and an increase in the distance travelled in order to access food shops. The
number of shopping journeys by car increased from 44.9% in 1975/6 to 64.1% in 1993, and
the average distance increased from 13.7 miles in 1989/91 to 15.3miles in 1991/3
(Department of Health 1996). Subsequently, only 20% of shopping journeys are on foot and
12% by bus.

The role the major superstores have had in this process can not be understated, as just five
companies control over 60% of the UK food market, including 60% of the fruit and
vegetable market (Leather 1995). Indeed £66 out of every £100 spent on groceries is at a
supermarket (Sustain 2000). According to Wrigley (1998a) the nation’s diet has been
transformed to an extent by the emergence of this small group of retail corporations whose
turnover, profitability, employment levels and sheer market power has caused major changes
in the way people shop as a nation. Indeed, as Raven and Lang (1995 cited in Leather 1995)
proposed, the major food retailers are often the key determinant of food cdnsumption in this
country as they are extremely influential in determining, what, where and ar what price

people can buy food.

Retailing has changed in the 1990s to a large extent (Wrigley 1994, 1996, 1998b, Wrigley et
al 2002). The money spent during the period of large-scale expansion, for example to obtain
green-field sites for the out-of-town superstores, was huge and put many of the companies
into debt. Also tightened land use planning regulations were brought in (often referred to as
the ‘Gummer” effect) through Planning Policy Guidance Note 6 (PPG 6) Shopping Centres
and their Development and PPG 13 on transport. These policies made it much more difficult
for planning permission to be granted for out-of-town developments (Lowe 2000, Wrigley
1998, Wrigley et al 2002a), as the guidance explicitly states that an out-of-town site should
only be considered if there are no viable alternatives closer to the town centre and 1f it is

genuinely accessible by a choice of transport (Sustain 2000).

In some ways this has led to the opening of more stores back in the towns and cities, but the
major superstore owners have been very careful in where they open such stores in order to
maximise the return on their investments, by placing them within the reach of richer
consumers rather than lower income groups (Sustain 2000). Acheson, understanding this

problem, urged that Town and Planning policies be amended or emphasised to ensure that
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the development of retail food outlets do not have an adverse effect on those most vulnerable
to poor nutrition, as at present they do not have to consider the impact on low income groups

(Acheson 1998).

The expansion in the number of out-of-town superstores has coincided with the major
demise of city centre and local community stores, particularly in low-income areas (Social
Exclusion Unit 2000). Additionally, with respect to small stores, it has been found that those
people from ethnic minority communities who run a large proportion of small shops are
subject to a considerable amount of crime, and this had led many of them to leave thus
further reducing the number of available stores (Social Exclusion Unit 2000). Moreover, the
large retail chains might be unwilling to enter low-income areas, as they may not be
commercially viable due to the size of the population, and attractiveness to people from
outside the neighbourhood (Social Exclusion Unit 2000). This parallels changes in other
countries, for example in the US, where the number of supermarkets in central ‘metro’ areas
has fallen on average by nearly 20%, such that there are fewer and smaller supermarkets in

postcodes with above average numbers of low income residents (Navga et al 1999).

Thus whilst there has been an increase in food accessibility for the ‘mobile’ affluent
majority, there is a significant proportion of people who have been left as ‘disadvantaged
consumers’ (Cummins and Macintyre 1999). Indeed, as Acheson (1998, p65) in the
Independent Inquiry into Inequalities and Health put it:

‘The increasing tendency to out of fown supermarkets has lead to the creation of “‘food
deserts’’ (i.e. areas of poor physical access to food shops) where cheap and varied food is
only available to those who have private Iransport or are able to pay the costs of public

transport if this is available’.

Thus people from low-income areas are left with a stark choice - either shop at the
remaining small stores in their area, which as will be shown in later sections can be
disproportionately expensive, shop at discount type stores (if available) that have a limited
range of foods, in particular fruit and vegetables or to shop at out-of-town superstores which
are most accessible by car. However, people from low socio-economic groupings are less
likely to have access to a car (Office of Population Censuses and Surveys 1993), which

makes accessing the out-of town superstores even more difficult.
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In a much-noted study, Guy (1996) explored the effect of the opening of seven out-of-town
superstores around Cardiff on the impact of food shopping within Cardiff itself. Using a
number of different sources, Guy attempted to look at the change in number of food stores at
the time these seven out-of-town superstores were being built (1973 — 1990). He estimated
that there was at least a 33% decline in the number of convenience stores, a 44% decline in
the number of small food stores and a 17% decline in the number of chain-owned stores.
Whilst the closure of many of these stores might not be due directly to the opening per se of
the new superstores, it does show the changes in access that people from the city of Cardiff

faced in obtaining food.

The influence of car ownership (and thus physical access to many superstores) on shopping
habits can be seen if figures from Beaumont et al (1995 — cited in National Food Alliance
1997) are considered. Asked which factors mattered most in determining shopping habits,
94% of people from socio-economic groups A+B (i.e. the highest socio-economic
groupings), compared to 66% of socio-economic groups E (the lowest socio-economic
grouping) cited easy parking, whilst for low prices the figures were 78% and 94%
respectively and for closeness to home 70% and 82% respectively. Therefore, it could be
surmised that for lower-income groups the cost of food and easy physical access are much

more pertinent issues compared to how easy it is to park a car.

2.3.3 Role of physical access in food shopping

Although supermarkets/superstores have been used as a setting for dietary interventions and
health promotion programmes (e.g. Anderson et al 2001, Kristal et al 1997, Light et al 1989,
Narhinen et al 1999), they have never been used as the intervention itself. However, decision
making for food choices often takes place at the point of choice for example at the
supermarket (Kristal et al 1997) and so physical access to a previously inaccessible source of
fruit and vegetables may lead to an increase in their consumption. However, what is the
evidence that physical access to food stores is a determinant of either food choice or food
intake?

Caraher et al (1998) used data from the 1993 Health Education Authority’s Health and
Lifestyles Survey to explore the issues of income and access (tables 2.13 and 2.14).

Although most people use supermarkets/superstores as their main source of shopping, over
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11% of people with the lowest incomes are likely to use their local shops compared to 8% of
those with higher incomes, a finding that reflects that of Robinson et al (2000) who found
that 41% of people from lower socio-economic groups used their local comer shop on a
regular basis, although the local supermarket was still used most frequently. This may well
be linked to the fact that people in lower income and socio-economic groups are less likely
to have access to a car and/or use a car for shopping. Indeed in the Caraher study, 40% of the
low-income group did not have access to a car whilst Just over 50% used a car to access
shops (compared to 82% of the higher income group). This in turn may have further
implications in where people shop and what factors limit what is bought. This last detail is
emphasised by the fact that 5.5% and 14.5% of the low-income group stated that “difficulties
in getting to shops with children’ and ‘problems of carrying/transporting foods’, limited the
food they purchased. Furthermore, Robinson et al (2000) found that whilst superstores and
out-of-town supermarkets were visited less regularly by their shoppers, those with access to
a car or van were much more likely to shop there, Additionally, some of these issues of
access may be further exacerbated in older people who may have limited mobility (Piachaud

and Webb 1996, Wylie et al 1999).

Table 2.13: Mode of transport used to access shops by socio-economic status

Socio-economic groups I+11

| Socio-economic groups IV+V

Transport used to access shops (%)

Walk 12.6 26.8
Car 84.5 62.1
Bus 23 12.0

(Caraher et al 1998)

Table 2.14: Factors affecting sho

pping by income level

Income £3000 or less

| Income £14000 or more

Where people shop (%)
Small local shops 11.1 7.0
Local supermarkets 67.8 65.5
Supermarkets in other towns 29.5 31.5
Access to car (%)
No access to car 43.3 [ 7.7
Transport used to access shops (%)
Walk 334 14.2
Car 51.8 82.1
Bus 13.3 3.9
Factors limiting choice of food purchased (%)
Problems of’ 14.5 6.6
carrying/transporting
Difficult to get to shops with 3.3 0.3

children

(Caraher et al 1998)
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Furthermore, Bostock (2001) in a study of low-income women found that whilst walking
was perceived as an inexpensive form of transport and enabled the control of meagre
budgets, walking also caused much stress, particularly for those mothers with young
children. This often led to journeys of very short duration, especially for food shopping,
which in turn had implications for accessing food in areas with poor physical access to food
where opportunities to buy food were limited. Indeed, Bromley and Thomas (1993) believe
that the changes in retail provision in the UK have bypassed those people without cars

creating a large group of disadvantaged consumers.

As part of the ‘West of Scotland twenty-07 study: health in the community’, Ellaway and
Macintyre (2000) investigated food shopping practices and priorities among residents of four
socially contrasting neighbourhoods in Glasgow. When asked which factors were very/fairly
important when choosing where to buy their food, the most popular choices were,
cleanliness (98.4%), quality (97.9%), range of goods stocked (93.5%), location/easy to get
to/park (83.1%), service (82.0%) and price (81.5%). However, this distribution disguises
some important differences if the sample is split along income and geographical lines (table

2.15).

Table 2.15: Factors influencing choice of shop and buying from corner shop by income and geographical
location

Ratings of factors when choosing where to Respondents buying food items at corner
shop by income and geographical locatio shop by income and geographical location
(%) : (%)
Price Location/easy | Range of Bread Grocery Vegetables
to get to/park | foods . goods -
Income groups
5 — highest 58.9 87.5 96.9 9.3 0.8 3.9
4 81.3 86.7 97.7 10.0 3.1 4.6
3 86.0 81.3 94.6 21.9 4.7 3.9
2 90.8 81.5 92.3 26.2 5.4 7.7
1 - lowest 93.0 83.6 90.6 24.8 10.9 12.4
Geographical
location
4 — least deprived 66.3 85.7 96.3 16.2 3.7 4.2
3 81.4 85.9 93.2 16.3 5.1 7.3
2 93.6 74.5 89.4 14.9 6.4 4.3
1 — most deprived 91.2 82.7 93.8 21.6 5.5 6.9

(Ellaway and Macintyre 2000)

For lower income groups in comparison to higher income groups, price was the clearest

determinant whilst for higher income groups it was range of food. Location/easy to get
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to/park was still important but the differences between income groups were not as stark. As
for where people shop, it appears that people from lower socio-economic groups were more
likely to shop at a comer shop than those from higher socio-economic groups — vet, it is not
known if this 1s due to the greater physical access to corner shops or less physical access to
larger shops. These results reflect those of Robinson et al (2000) who found that low-income
shoppers who used local cut-price supermarkets or local markets were more likely to

mention low prices as a reason for shopping there.

On the other hand, the evidence is inconsistent with regards to physical access to
supermarkets by socio-demographic areas, with two studies by Cummins and Macintyre
(1999) and Donkin et al (1999, 2000a) showing that physical access to stores in low-income

areas were not potentially an issue.

Cummins and Macintyre (1999) mapped the distribution of all supermarkets and a
representative sample of all other food premises by pos’tcode district in the Greater Glasgow
Health Board area. In turn a deprivation score (Carstairs-Morris DEPCAT) was assigned to
each store by matching the deprivation score of the geographical area in which the store was
located to the store itself. In this study it was found that the area with the hi ghest deprivation

score had the highest density of food stores implying that physical access was not an issue.

However, there are several drawbacks to this study. First of all it is only in one geographical
area and so the results are not generalisable. Secondly, there is no indication of the prices
within the stores in the different areas or the availability of goods within them, and finally
the distances to shops within a postcode district may still be large and not accessible without

a car or convenient public transport system.

In a recent study, Donkin et al (1999, 2000a) mapped access to food in two highly deprived
wards as assessed by their Carstairs scores. What is different about this study is that it takes a
spatial or area perspective to access rather than a household or individual view. To aid the
study a data questionnaire was constructed which would allow for the collection of
information on food prices and availability within a 2-km radius that encompassed 227
enumeration districts with a mean Carstairs score of 2.62. The questionnaire of 71 foods was
devised to allow for a range of foods that could contribute to a healthy diet, although an

additional 50 items of confectionary etc. were added when recording availability. Only 83%
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of the shops actually stocked items for which price was being collected and no shop stocked

more than 61% of the foods.

The 2-km radius was selected, as it would allow for a full range of types of shopping outlet
including supermarkets, off licences and garage forecourts. This distance was chosen as it
was thought to be a ‘reasonable’ distance in which to travel. Analysis showed that people
were unlikely to have to travel more than 500m to reach some sort of food outlet (median
distance 207m) (Donkin et al 1999). When considering ‘healthy’ food items only the mean
distance to a shop that carried a significant number of them increased to 277m and when
price was also taken into account (shops which were below the mean shop price) the distance
further increased to 323m. However, as part of the same study the authors mapped the
availability of the shops selling each food and the Carstairs score for the enumeration district
of the store. Whilst for the majority of foods they was no association between a store
stocking them and the Carstairs score, for 23 foods including fruit and vegetables there was a
positive association between the shop stocking them and 2 relatively high Carstairs score

(Donkin et al 2000b).

Whilst in this sample there is good physical access to food including a healthy diet, it does
not necessarily mean that they may be affordable to all residents. Furthermore, the study
took place in a large city; in this case London and this situation may not be reflective (as
with the Glasgow study by Cummins and Macintyre 1999) of other smaller cities and towns.
This last point may be borne out if recent work by Dowler et al (2001) is examined. Using a
similar methodology to the survey in London, the Sandwell area of the West Midlands was
mapped for access (both economic and physical) to healthy food. The Sandwell work is
particularly pertinent as it is a geographical area comparable to the research study area in
terms of its high deprivation level. The authors found that accessing food stores was a
difficulty for residents, particularly for accessing stores that had a range of fruits and
vegetables at an affordable price and was particularly true if residents had to walk in order to
access the shops. Indeed, as the authors put it ‘it is easier to describe the areas that do have
access to shops stocking a reasonable range of reasonably priced foods, than those that do
not’ (Dowler et al 2001, p28). Furthermore, as a result of this work, Dowler et al (2001, p9)
defined physical access as ‘the range and quality of food commodities available in shops
people can actually reach, whether by foot, public transport, or, if they have access to one,

by car’.
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From the evidence presented in this section of the chapter it might be argued that the
existence of areas of poor physical access to fruit and vegetables is not clear-cut.
Nonetheless the provision of food stores has changed dramatically over recent times, t0 the
extent that there has never been a larger number of food stores in the UK, but it may be
argued that these are not necessarily accessible to all sections of society. Support from
studies such as those in Sandwell and of those of people without cars indicate that accessing

food stores is a potential problem that needs further exploration.

2.3.4 Physical access as a component of food insecurity

Physical access to food is also relevant to the issues of food security/insecurity, and its
growing significance to people in developed countries such as the USA and UK, as well as
developing countries where it has been a subject of much concern for many years. Whilst
there have been many definitions of food security/insecurity, they have often been global in
their perspective and have not focused on the inherent problems faced by people in
developed countries in acquiring food. Research in the United States in the late 1980’s led to
the development of definitions that could be used in developed countries to understand what

was meant by food security/insecurity (Anderson 1990, p1559):

Food security: Access by all people at all times to enough food for an active, healthy life. It
includes at a minimum: 1) the ready availability of nutritionally adequate and safe foods,

and 2) an assured ability to acquire acceptable foods in acceptable ways.

Food insecurity: Limited or uncertain availability of nutritionally adequate and safe foods or

limited or uncertain ability to acquire acceptable foods in socially acceptable ways.

Campbell (1991) argues that for a person to be food secure, they must have the money to buy
food at all times but also must have the physical access to places such as supermarkets in
order to buy the food (i.e. in socially acceptable ways). Furthermore, the food available
should be nutritionally adequate to meet the body’s needs, which highlights the issues of
quality and quantity of the diet. In taking this work further, Campbell (1991, p410) described
the geographical impact on food security ‘Az a community level the constraints most often
included are the availability of food markets, the actual quality and quantity of food present

in food markets and the ability of people, both financially (considering price relative to
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individuals’ abilities 10 command resources) and physically (in terms of transportation
issues or physical disabilities), to acquire the food that is available’. Campbell encapsulated

these as food avalability (type and quantity) and food accessibility (cost and distance).

As has been highlighted the issue of food security is becoming a matter of concemn,
particularly for low-income families. Low-income families are far more likely to experience
food insecurity than other families, and whilst they rarely lead to clinical manifestations of
malnutrition (although it does occur), poverty is a significant predictor of hunger and food
insecurity (Campbell 1991, Townsend et al 2001). As Riches (1997) suggests hunger must
be understood as a function of inequality linked to inequitable access to food and the
possible ways in which people have to obtain food (i.e. that is personally undermining and

stigmatising).

Whilst there is presently is no published data available for the UK on the number of food
insecure households (although work is currently being ﬁndertaken — Margetts et al 2002), it
is possible to get an indication to the extent of the problem by examining data from the US.
Approximately 12% of US homes could be considered food insecure, (which equates to
approximately 30 million people) including 4% that could be termed as food insecure with
moderate hunger or severe hunger (Carlson et al 1999). However, the realisation that food
poverty may be a problem in the UK has led to a Parliamentary Motion being signed by 198
MPs and the formulation of the Food Poverty (Eradication) Bill.

Moreovér, studies from the US have shown that people from food insecure households have
consistently lower intakes of fruit and vegetables than those people from food secure
households (Anonymous 2000, Cristofar and Basiotis 1992, Derrickson et al 2001, Dixon et
al 2001). This may be due in part to not having the physical access to the fruit and vegetables

2.3.5 Physical access to food highlighted as a government issue

The potential problem of physical access to food, and its possible implications, particularly
with regards to people on low incomes has now become a political issue in the UK. A
number of high-profile government reports have highlighted the problems that many

‘disadvantaged consumers’ now have in accessing food.
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Following the publication by the Department of Health of The Health of the Nation in 1992,
The Nutrition Task Force was set up in order to help achieve the dietary targets laid out.
However, it was recognized that people on low incomes may have particular problems
achieving the targets and so the Low Income Project Team (LIPT) was established in order
to try and find ways in which people with low-incomes could achieve the targets
(Department of Health 1996 and Nelson 1997). As part of its remit, the LIPT was to collate
examples of effective coping strategies and to make recommendations concerning the best

ways to improve access to healthy diets for low-income households.

Following their recommendations that included the development of a co-ordinated national
approach on food and low income, it was recognised that in order to achieve them a number
of other steps were needed. This included further research on the effectiveness of different
approaches to the probiems of food poverty including assessing food provision on medium

to long-term health outcomes, and development of indices of food accessibility and cost.

Likewise, Acheson (1998, pp65-66) understanding the need for better physical (and
economic access) to food made the following recommendations as part of his Independent
Inquiry into Inequalities in Health:

e We recommended policies which will increase the availability and accessibility of
Joodstuffs to supply an adequate and affordable diet (recommendation 20),

* We recommend the further development of policies which will ensure adequate retail

provision of food to those who are disadvantaged (recommendation 20. 1).

As part of the Social Exclusion Unit’s research into Neighbourhood Renewal, the subject of
physical access to stores was directly examined as part of a larger assessment regarding
general access to services in the UK. In order to tackle the issue, a Project Action Team
(p28) was set up specifically with the goal of developing a strategy to increase access to
shopping for people in poor neighbourhoods’. The work of this team finally resulted in the
proposal of three recommendations, namely:

* A questionnaire should be developed which could be used to establish a baseline and,
repeated over time, to measure the trends and test the effectiveness of interventions in

improving people’s shopping access.



e Local authorities and health authorities should jointly conduct Health Impact
Assessments on retail provision and plans as a means of monitoring the effectiveness of such
interventions on improving the health of the community and its impact on reducing health
inequalities.

¢ Commission research on various issues related to shops in deprived neighbourhoods

(Social Exclusion Unit 2000, 2001).

In 1999, The Department of Social Security published a document ‘Opportunity for All -
Tackling Poverty and Social Exclusion’. Within the document, inequalities in health related
to lack of physical access to shops selling good quality food at affordable prices are
mentioned explicitly. Their approach is intended to be long term in that it tackles the causes
of poverty and social exclusion, not just the symptoms. As the document summarises whilst
individuals suffer from poverty and social exclusion this often leads to the same problems

for the whole community.

Furthermore, as part df wider investigation into the practices of the main superstore chains,
the Competition Commission examined and acknowledged the problems that some
consumer groups faced in physical accessing local shops. However, when they considered a
range of social and environmental issues related to the growth of superstores, (including their
impact on employment, physical access by low income groups, the impact on the viability
and stability of town centres, some transport considerations and the emergence of food
deserts) they identified problems but did not attribute them to anti-competitive behaviour.
Nevertheless, the Commission did also find that many of the superstore chains were

persistently selling some frequently purchased products below cost.

Whilst this may seem to have some advantages to those on low income, it does have a knock
effect in that it damaged smaller stores and non specific food stores, which tended to be
relied upon by elderly or less mobile individuals, including those without a car. This has in
turn led government planning ministers amongst others to advocate the building of food
stores that are physically accessible to a larger cross-section of the British population
(Wrigley et al 2002).
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Summary

Dramatic changes have occurred to the shopping patterns of people in the UK due in part to
the vast expanse of new superstores in out-of-town locations. However, these stores are not
necessarily physical accessible to all, particularly those with no access to a car. A lack of a
car is most likely to occur to people from lower soclo-economic groupings, who have also
seen a reduction in the number of food stores in the residential areas they are most likely to

live. Evidence suggests that people in low-income areas are more likely to use the stores that

are physically accessible to them.

However, whilst most of these studies have shown that there are differences in the physical
access to food stores, particularly between lower and higher income groups, there have been
~ no studies that have investigated the differences in food consumption by different levels of
physical access. Therefore, at present it is not possible to say whether changes in physical
access will have any affect on fruit and vegetable consumption. However, decxsxon making
for food choices often takes place at the point of choice for example the superstore and so it
may be hypothesised that physical access to a previously inaccessible source of fruit and

vegetables may lead to an increase in their consumption.

2.4 Other components in the framework of fruit and vegetable consumption
As has been put forward previously, physical access to food stores on its own may not be the
determinant of food choice, but may be influenced by other factors. These factors may

include and outlined here are:

* The availability of foods (in this case fruit and vegetables) in the store accessed,

* The economic capability of affording fruit and vegetables,

* Having the appropriate nutritional knowledge and attitudes to consider buying fruit as
well as taking into account lifestyle factors such as smoking,

e Other aspects affecting whether fruit and vegetables will be bought, as well as

afterwards, in having the time, preparation and cooking facilities, and family interactions.
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2.4.1 Availability

If stores are physically accessible, then in order to purchase fruit and vegetables they must be
available within the stores. Therefore, there are issues centring on the foods stocked in
shops, particularly with respect to the availability of ‘healthy’ foods but also foods that meet
cultural and social requirements. A number of studies have investigated the availability (as
well as cost) of ‘healthy’ foods in stores, particularly with regards to disparities between

different socio-economic areas.

Mooney (1990) explored the availability of two types of shopping baskets, one that would be
considered healthy, and the other consisting of foods that should be reduced in line with
dietary recommendations, Availability of these foods was surveved in four supermarkets in
an affluent area and five supermarkets in an adjoining deprived area in North London.
Overall, Mooney found that whilst all the foods that should be reduced were available in all
supermarkets in both areas, more of the healthy items were missing from supermarkets in the
deprived areas. These items included low fat mince- -meat and burgers, low sugar tinned
beans and peaches, and wholemeal pasta, whilst finding semi-skimmed milk and wholemeal
flour was restricted in both areas. Likewise, in a similar study in Glasgow, Sooman et al
(1993) found that less than 50% of foods from a ‘healthy’ shopping basket were actually

available in deprived areas.

Furthermore, in a study by Barratt (1 997) apart from all items not being available in smaller
shops, many did not have special offers or very large pack sizes offering economies of scale.
Barratt believes that this causes problems for many people on low incomes who are more
likely to buy food in small, local shops in order to eliminate travel coss, Moreover, she
points to evidence from the Health Education Authority that many people on low incomes
avoid the variety of supermarkets since they feel they can not afford to be tempted away
from their usual purchases and take the risk of not liking foods and as a result wasting their

money.

One of the reasons for the lack of healthy foods may be the change in the geography of shop
siting, which has led to an expansion and proliferation of the limited-line discount stores
particularly in low-income areas (Cummins and Macintyre 1999, Guv 1996, Wrigley 1994,
Wrigley 1998). These are stores that offer a limited variety of product lines, in the range of

1,500 to 3,500 compared with 12,000 or more in a large supermarket (Department of Health
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1996). Indeed, as the LIPT alluded to, physical access is not onlv about the absence of shops
but also the presence of the ‘wrong’ sort ‘hile some low income areas are not totally
deprived of a supermarket or other large grocery store, the choice of retailer or store format
may be extremely limited. In some areas the overwhelming majority of grocery stores are

discount stores or freezer centres.. * (Department of Health 1996, p7).

McGoldrick and Andre (1997) citing a previous study, showed that as socio-economic status
decreased, the number of visits to discount stores per week statistically increased, as did the
percentage of grocery shopping purchased in those stores. Evidence from Dowler and
Calvert (1995a, 1995b) in their study of lone parent families, suggests that people who
shopped exclusively in discount stores bought a more restricted range of fruits and

vegetables, and had in general a much less healthy dietary pattern.

Even if an individual is able to access a supermarket, another area of expansion has been the
own brand goods marketed by the major supermarkets. Evidence presented by the National
Food Alliance (1997) suggests that whilst own-label goods tend to be less expensive than
brand named equivalents there is 3 stigma attached to them, and that mothers in low-income
families might often buy the more expensive version to avoid the stigma. Additionally, the
National Food Alliance suggest that the majority of own brand goods tend to be fatty/sugary
type processed foods, rather than ‘healthier foods’ and that their quality is also often
questionable. With respect to own brand goods it has been suggested that supermarkets
improve the range of economy-line foods on offer (National Food Alliance 1998, Nelson
2000) and to ensure that low-cost fruits and vegetables are regularly available (Dowler and
Calvert 1995b, National Heart Forum 1997b, Nelson 2000).

What also underpins this issue is the availability of foods that are socially, culturally and
personally appropriate. As Mela (1999) emphasises cultural rules on food choice are often
fundamental to what is actually consumed, and may be the most obvious influence on food
preference and thus food choice. Studies have shown that different ethnic/racial groups have
differences in consumption of foods including fruit and vegetables (e.g. Glanz et al 1998,
Krebs-Smith and Kantor 2001, Randall et al 1990).

Different ethnic or cultural groups often have very different food preferences based on

historical precedents, ritual belief systems (including religious), as well as community and
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family structures (Mela 1999) but also moral and ethical considerations (Shepherd 1999).
Likewise, such cultural determinants may be the marker to what food aspirations individuals
have (Furst et al 1996) and that only foods (including fruit and vegetables) will be consumed
provided that they fit with the cultural repertoire of the individual and the community they
live in (Barker et al 1995, Forsyth et al 1994, Prevost et al 1997). This is often linked to
historical patterns of what people have eaten within each country and the influences it has
received in that time from other countries, for example, consider the impact of Indian food

on the dietary habits within the UK (Wright et al 2001).

Summary

In order that food such as fruits and vegetables are bought they must be available in the
stores people can physically access, and must fit with their cultural identity. However,
studies have shown that this is not necessarily true, particularly for individuals living in low-
income areas. The evidence is that stores in low-income areas often do not sell as wide a

range of healthy foods as is sold in more prosperous areas.

2.4.2 Affordability
According to Dowler et al (2001, p9) affordability or economic access may be defined as
‘having sufficient money to buy appropriate healthy food, which depends both on Jood prices

and on how much money can be allocated to Jood and travel expendirure’.

Being able to afford any food that is available within a physically accessible store may be the
greatest determinant of whether fruit and vegetables for instance are actually bought. This is

likely to be particularly true for those people with limited incomes,

As will be shown, cost is often the main driver to buying fruit and vegetables but also there
is the issue that for many people a healthy diet is actually more expensive than an unhealthy
one. Besides, those people with limited incomes spend significantly more as a percentage of
available money on food than higher income groups, and are often more efficient at buying

food in terms of the amount of money available to them.

2.4.2.1 The influence of cost
In 1996, a pan European survey of consumer attitudes to food, nutrition and health was

conducted on a nationally representative sample of adults in each of the European Union
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Member States (Kearney et al 1997). As part of this survey influences that were perceived to
be important on food choice were assessed. Across Europe, after quality/freshness, price was
found to have second greatest influence on what people bought and was seen to be more
important than taste, tying to eat healthily or family preferences, whilst further analysis
revealed that for unemployed people price was the most important influence (Lennernis et al
1997). However, it is not possible to see if what was chosen as an influence actually affected
buying or eating habits. Other studies in both the UK and Europe have also shown that cost
or lack of money to buy food was a significant barrier to consuming a healthy diet - in
particular increased amounts of fruits and vegetables (Anderson et al 1993, Brug et al 1995,
Cox et al 1998, Thompson et al 1999, Wandel 1995).

Moreover, as part of the same pan-European study, an analysis of perceived barriers to
healthy eating was presented (Lappalainen et al 1997). Somewhat surprisingly, cost of
‘healthy’ food (19%) was only the fifth most common answer af'ter, lack of time, self-
control, resistance to change and food preparation. However, for the UK sample it was the
third most commonly perceived barrier (21%) after self-control and lack of time (Kearney
and McElhone 1999). In a European study in Germany, Belgium and the Netherlands, those
women with low socio-economic status (as defined by educational level) considered cost
more often than health when choosing their food (53% versus 50%), and whilst this
difference is not very big, for women with high socio-economic level the figures were 28%
versus 69%. Additionally, these women were more likely to restrict what their children were

eating (Hupkens et al 2000).

In general it may be summarised that cost or lack of money is a major influence on what is
bought, particularly for those people with lower socio-economic status, although cost is not

necessarily perceived to be a barrier to healthy eating.

2.4.2.2 Relative cost of a healthy diet

In one of the first studies of its type, Mooney (1990) conducted a study in one North London
district where costings were taken of two shopping baskets, the first comprising foods
recommended in a healthy diet, and the second consisting of foods to be reduced in a healthy
diet. Nine supermarkets were visited -four in an affluent area of the district and five in a
deprived area of the district. Results showed that healthy basket cost 21% and 17% more
than the unhealthy one in the deprived and affluent areas respectively. Although in this study
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the price in deprived areas was cheaper for both baskets, what it does show is that the
healthy basket is considerably more expensive (and less readily available) to people
especially those on low incomes and living in the deprived areas. As Mooney states, this is

can be a serious obstacle to healthy eating.

To further emphasise this, in the same shops Mooney priced two diets, one as recommended
according to the 1986 NACNE Guidelines and the other based on the diet of income group D
(low income) in 1985 NFS. The results show that in the affluent areas the recommended
NACNE diet was 63% more expensive whilst in the deprived areas it was even more

expensive - 73%.

The main drawback of this study is the small sample size, only nine stores in one district
were analysed and only a range of 15 products from each of the lists. Furthermore, the only
stores visited were supermarkets over 2,500 sq. ft, which means no smaller convenience type

stores or ‘corner shops’ were tested, which may have been even more expensive.

This pattern of disparity in price has been found in other studies in other locations within the
UK. A study conducted in 1991 by the National Children’s Home found that on average
across the UK a ‘healthy’ shopping basket would cost 17% (range 14% to 22%) more than
an ‘unhealthy’ shopping basket. Sooman et al (1993) suggested that attention be given to the
price and availability of healthy foods, particularly in socio-economically deprived areas. To
illustrate this, a study was undertaken in two areas of Glasgow — one with a high percentage
of households in socio-economic groups I and II (high) and one with a high percentage of

households from socio-economic groups IV and V (low).

A 10% sample of shops in the localities were taken which were representative in terms of 1)
the hierarchy of retail provision in each locality (strategic centres, major local centres, minor
local centres, individual shops); 2) socio-residential characteristics within each locality; and
3) geographical spread within the localities. A shopping basket approach was taken — pricing
a list of foods of which people are encouraged to eat more, and a list of foods which people
are encouraged to eat less. To conduct a fair price comparison of products between shops, it
was necessary to ensure that the items were of the same size, weight etc. The prices were
based on the smallest packet because people on low incomes and or living alone may buy on

this basis (Mooney 1990).
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Whilst the difference in price between the localities for the unhealthy basket was negligible,
the healthy basket was 5% more expensive in the locality with high representation from
socio-economic groups IV and V than socio-economic groups I and II, What was also seen
was that the healthy basket was 10% more expensive in the affluent area and 16% more

expensive in the more deprived area than the unhealthy basket.

A drawback is that it does not take into account what people really eat, nor can it examine
the cost of eating a diet following current guidelines to increase the consumption of fibre
rich carbohydrates and decrease the intake of high fat foods. Additionally the sample size

with this study was small and so the results must be treated with some caution.

Barratt (1997) looked at the cost (and availability) of healthy food choices that met agreed
nutritional targets and compared the cost with the average weekly amount spent on food as
reported in the NFS. Foods were priced in supermarkets and smaller retail outlets in
Derbyshire in three different years (1990, 1992, 1994). The cost of the cheapest brand in the
most economical pack size was used. Whilst the findings for the study are inconclusive for
cost of the whole diet, many items were found to be at least twice as expensive in the smaller

shops than in supermarkets.

Travers (1996) as part of a larger study in Canada assessing the social organisation of
nutritional inequities, participants were to obtain and record prices of foods listed on a
standard grocery list comprising foods from the Agriculture Canada Nutritious Food Basket.
The participants with support repeated a pricing comparison exercise between inner city and
suburban stores of two major superstore chains. Two of the stores were the only superstores
within the neighbourhood where most of the participants lived and shopped and constituted
an inner city area, whilst the two other stores were chosen to represent the same store chains
but were located in middle-class suburban neighbourhoods. Prices within the inner city
stores were approximately 5% to 10% higher than in the suburbs. Furthermore, Travers
found that the money available for food through the accessible benefits would not cover the

food costs of even a “thrifty’ basket of food.

In general it can be summarised that the economies of scale allow food sold in supermarkets

to be cheaper (and to cover a wider range of goods) but there is the paradox that a ‘healthy’
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basket of food including fruit and vegetables is often found to cost more in disadvantaged
areas (Acheson 1998). However, it must also be noted that there is evidence that there is also
a price variability issue when it comes to food in general - O’Brien and Guy (1985) found

that the highest prices were found among the relatively isolated freestanding food shops.

Travers believes that such a pricing strategy compromises the participants® ability to
purchase a nutritious diet while shopping in their own neighbourhoods. Further difficulties
including time and money for transport are encountered if travelling elsewhere to purchase
food is necessitated. The time needed for shopping is an issue that needs to be further

explored (Chetthamrongchai and Davies 2000).

Recent work by the Food Commission offers another example of the price differential
between a basket of ‘healthier’ food and a basket of ‘regular food” but also highlights the
growing discrepancy in price. Based on the selection of 18 items (regular versus healthier
version), the healthier basket was 51% more expensive, but compared to the same items in
1988 the regular basket in 2001 was 30% more expensive but the healthier basket was 66%
more expensive (Davey/Food Commission 2001). However, a drawback of many of these
studies is they have looked at the price and availability of two baskets compared to each

other, but do not look at what people actually buy (Davies and Worrall 1998).

Cade et al (1999) as part of the UK Women’s Cohort Study also looked at the relative cost of
a healthy diet. The analysis was done indirectly by multiplying the amount of food
consumed from a previously completed food frequency questionnaire with prices taken from
the 1995 NFS and a large superstore chain. In order to establish the ‘healthiness’ of the diet,
a healthy diet indicator was developed based on the WHO recommendations for the
prevention of chronic disease. A sub-sample of respondents at the extremes of the healthy
diet indicator were interviewed to establish indirect costs, such as where food was

purchased, how often, and how they reached the shops.

Women with the healthiest diets spent on average 63% daily more on food than women with
the least healthy diets. The characteristics of the healthier women showed that they were
more likely to be vegetarian and to have degree level education, they also had a lower body
mass index and their total dietary intake in kcals was 56% higher. Analysis of the food

groups showed that women with less healthy diets spent a higher percentage of their budget
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particularly on meat (17% compared to 1%) and much less on vegetables (17% compared to

24%), fruits (12% compared to 25%) and grains/nuts/seeds (3% compared to 6%).

In the sub-group analysis of the two extremes, it emerged that the women with the healthiest
diets shopped more frequently than their less healthy counterparts, spent less time reaching
the place where they did their main shopping and spent less time overall in shopping and
travelling. It may be hypothesised that the women with the healthiest diets had access to a
car and thus reaching superstores was relatively simple. However, it must be acknowledged
that the women enrolled in the UK Women’s Cohort Study are not a representative sample
of the women in this country, they are more likely to be vegetarian, be concerned about their

eating habits and what type of foods they eat.

By and large, it appears that healthy food constituting a healthy diet including fruits and
vegetables is comparatively more expensive than an unhealthy one. Furthermore, there are
inequalities in the pricing structure between different neighbourhoods, with higher prices in
lower socio-economic areas. This may have an effect towards the differential intake of fruits

and vegetables across different groups.

2.4.2.3 Money for food

It has been demonstrated that whilst there are inequalities in dietary intake across the
spectrum of socio-economic groups, the unemployed, marginalized and single parent
families have consistently been found to have further difficulties in acquiring an adequate
diet. These sections of society are also the people who are more likely to live in and around
areas of poor physical access to fruit and vegetables (Lang and Caraher 1998, Whitehead

1998), and therefore, their diets will be potentially even more compromised.

To understand the extent of the problem, one has to consider the number of people who are
potentially affected by this situation. According to National Statistics, the number of people
in the UK living in poverty (as defined as living on less than 50% of the average income
after housing costs) rose from 9% in 1979 to 24% in 1994, and may well be continuing to
grow (Nelson 2000). Over 6% of the population are unemployed, 18.1% of the population
are of pension age and over 7% of all households are lone parents (Office for National

Statistics 2001).
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With respect to this last point in 1991 there were approximately 1.3million lone parent
families — which equates to 19% of families with dependent children. Of these, 59% live in
poverty (although 23% of households with two parents also live in poverty). Eighty percent
of lone parent families are dependent on income support (Nelson 2000), whilst nearly one in
five working age households has no one in work. Fifty percent of lone parents have an
income of £150 or less per week (Office for National Statistics 2001). NFS data for 1999
reveals that a lone parent with one or more children spends on average £10.80 per person per
week on food, which compares to £17.84 per person per week for an adult couple with no
children or £12.68 per person per week for a family comprising two adults and two children.
In terms of intake of fruits and vegetables (excluding potatoes and potato products) mean
consumption is 2.7 portions per person per day in a lone-parent family, compared to a family
of two adults and two children where the figure is 3.0 portions per person per day. The NFS

data shows that lone parents and their children have the lowest intake of fruits of any group.

A number of studies have looked at the issues surrounding food choice and intake in
marginalized groups. One of the first studies was by Lang et al (1984) who initiated a study
entitled ‘Jam Tomorrow?’ to look at the food circumstances, attitudes and consumption of
low-income people, particularly those unemployed, on government training schemes and
retired. The timing was pertinent, as at that stage in the mid 1980°s Britain was undergoing
an economic recession and unemployment levels were the highest since the Second World

War.

Across the board, it appeared that when money was tight food was the first thing to be
budgeted on, for 26% of the entire sample and 39% of the unemployed. Analysis showed
that 37% of unemployed people had had to go without a meal on a number of unspecified
occasions in the previous year compared to 10% of employed and 5% of retired people, and
that 25% found that they did not have enough money to buy food for all week, compared to
7% and 2% for employed and retired people respectively. Asked, if they had a main meal
every day and if not the reason why, the most common answer was because of cost (55% of
unemployed, 33% of employed, 30% of retired and 13% of those on Government schemes).
The extent of this problem was seen when 48% of unemployed people, 37% of employed
people, 25% of retired and 37% of people on Government schemes, did not have all meals
(i.e. breakfast, lunch and evening meal) when their diet was assessed, i.e. meals were being

skipped. When asked what factors are important in the foods you buy, 76% mentioned good
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value for money, 53.6% nutritious/good for you, 52.2% satisfving and filling, 30% a nice
taste and 22% cheap. This shows that whether a food is good for vou or tastes nice may not

be as relevant as how much it costs or fulfils satiety.

Overall, this study gives an indication of the hardship that people on a low-income,
particularly those who are unemployed, face in eating a nutritionally adequate diet. Missing
meals and cutting back were all too common as have been shown in other studies (Cade
1992, Dowler and Calvert 1995a, 1995b), although skipping meals may be a last resort. A
study by Maxwell (1996) found that there was a hierarchy of coping strategy when money
was inadequate, ranging from eating foods that are less preferred and limiting portion sizes

to the extreme of skipping food for a whole day(s).

The study by Lang et al (1984) does have its drawbacks in its design. Whilst the total sample
was approximately 1000, the disaggregation into smaller groups often gave very small
numbers, and results are only expressed for those people actually responding to any given
question. Furthermore, the questionnaire was to be (generally) self-completed which means
that some of the people in the worst situations where literacy for example was a problem

may have been missed.

However, evidence does suggest that people from lower income groups actually spend a
higher percentage of their disposable money on food compared to higher income groups,
although in terms of absolute spend the amount was less. Nelson and Peploe (1990) used
data from the NFS and FES to explore food purchasing at a household level. It was one of
the early studies to show that although there was direct relationship between family income
and absolute food expenditure there was an inverse relationship between family income and
percentage income spent on food. What the data also showed was that the lowest income
groups were the most efficient purchasers (ounces/100 pence) for certain food groups, in
particular bread, fats, potatoes and sugar ~ i.e. ‘filler foods’, but also for foods groups such

as mulk, fish and meat. However, they were less efficient at buying fruits and vegetables.

In this study, the authors then looked at the changes that would be needed to be made by a
family of two adults and one child (aged 1-4 years) in order to achieve the guidelines for a
healthier diet as specified by NACNE/COMA, and what financial impact that these changes

would have. It was estimated that significant changes would be particularly necessary for
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purchasing increased amounts of bread, cereals, potatoes and fish and decreased amounts of
meats and fats. However, the new diet would cost 52% of weekly total net income for a

family on Income Support, and is likely to be well beyond what would be affordable.

This study has the drawback that it is only theoretical and does not take into account for
example the distribution of foods and nutrients between members of the family which has
been shown to occur (Nelson 1986). It also makes assumptions about the cost of the healthy

diet with respect to back dating the price of the foods bought.

In a much quoted study, Dowler and Calvert (1995a, 1995b) carried out a cross-sectional
survey of 200 lone-parent households in Greater London. It showed that after adjustment for
household size and composition based on energy requirements, that 21% of mean household
income was spent on food each week (32% without adjustment). However, this hides quite
strong differences within the population, for example, for those on income support 24% of
mean household income was spent on food each week (40% without adjustment), compared
to 17% (25% without adjustment) for those not on income support. Additionally, once again,
whilst the percentage spend was higher the absolute spend was less in the income support
group. Furthermore, those on income support were less likely to have ‘variety’ in their diets,

particularly for fish, fruits and vegetables.

Another problem that faces people particularly from low-income groups is that money
intended for food often is eroded by other essential expenditures such as rent (Travers 1996).
The food budget is often targeted as it was seen as a way of purchasing less (and therefore
spending less) but still being able to partially meet a need. Wynn (1987) using data from
American surveys in which households are divided into ‘poor’ and ‘not poor’ showed that
some households economise on food to the point of malnutrition in favour of spending the
money on other things such as rent, clothing or cars. Hanes and MacDonald (1988) in a
position paper for the British Dietetic Association stated that for those people on low
incomes the money available for food is so restricted that they are unable to afford a healthy
diet particularly in light of the other demands on money. Research has shown that if extra
money was available to people on low income, that it would not necessarily be spent on food
but on other essential items such as children’s needs, fuel bills, clothing/shoes and debt
repayments (Deep in Debt 1992 cited in National Food Alliance 1997). However, evidence

from a survey by the National Children’s Home (1991) of low-income families, suggests that
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people are not ignorant of the type of foods they should be eating. Asked what they would
spend an extra £10 of food money on, 60% said they would buy more fruit, 54% more fresh
lean meats and 38% more vegetables. This compares to 8% who said more cakes, biscuits

etc. and 3% who said meat products such as bacon, sausages and burgers.

In addition, according to recent research covering the period 1994 to 1998, the lowest 10%
of household income saw their income rise 77%, compared to 140% for households in the
top 10% of household income. However, more importantly the costs of all goods and
services rose 83%. Although food costs in this period have risen by 56% it still means that
other budgetary needs may take consideration over food. Moreover, prices have not changed
uniformly, fruits, vegetables, white fish fillet, and rice rose on average by over 64%, 61%,
116% and 188% respectively, whilst sugar, vegetable oil, frozen fish products and frozen
chips rose by 47%, 14%, 69% and 28% respectively (Food Magazine 2000). Furthermore,
there is some evidence that there are higher profit margins on fresh produce compared to

other types of foods (Sustain 2000).

Anderson and Morris (2000) undertook research looking at the short and long term impact of
a change in household income (both increased and decreased) on the amount of money spent
on food, their eating habits and preferences. Although the sample size was small (n=150)
there were interesting results. On average people lost 31% of their income and this led
quickly to a change in the amount spent on food. Moreover, people tended to eat less meat,
fish, rice pasta, frozen vegetables and salad but also felt less social pressure to eat a healthy
diet. In addition, a decrease in income led to a decrease in both the amount eaten and the

variety of foods consumed.

To illustrate the essential cost of a healthy diet, Morris et al (2001) investigated what the
minimum income for ‘healthy living’ would be that incorporated costs for a healthy diet,
access to exercise and recreation, safe housing, other costs of living and social integration.
For a single healthy male, aged 18 to 30 living on his own, it was estimated that a baseline
figure would be £131.86 per week. Of this figure, a healthy diet would account for 22% of
the budget, but could increase up to 25% depending on where the person lived. This work
has thus far only been carried out for single males but not for other people/groups, for

example families or lone parents.
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As has been seen when money was tight less money was spent on groceries although parents
normally try to ensure that this did not affect their children’s intakes, although in some very
poor families children do sometimes go to bed hungry for lack of food (Lorenzana and
Sanjur 1999). Furthermore, there was a feeling of having to be constantly vigilant over what
was being eaten and feeling guilty if money was spent on ‘treats’. Often, meals were
prepared that would be considered socially devalued or excluding (Crotty et al 1992,
McKenzie 1974). It can be summarised that whilst people on low incomes spend less in
terms of absolute amount on food, they do spend a greater percentage of their income on

food (James et al 1997).

However, it must be taken into consideration how much food costs in terms of the calories
available, which is of considerable importance if money is tight. Families must trade off
between having enough to eat and being able to eat a ‘healthy’ diet. Results from the Food
Commission show that many less ‘healthy’ foods are a better source of energy in terms of
density. For example, in terms of price per 100 calories, apples and oranges cost 21.9p and
36.2p respectively, plain potatoes 6.5p, hard margarine 1.4p, half fat margarine 6.2p and
milk chocolate 9.8p (Food Commission cited in National Food Alliance 1997).

This raises the issue of the balance between (nutritional) quality and (nutritional) quantity of
the diet. It is clear that issues related to the affordability, including money available for food
and the relative cost of a healthy diet, will have a major impact on the quality of food bought
and thus the diet consumed i.e. the macro and micronutrient balance of the foods eaten. This
will have a direct affect on the balance of quality and quantity of the diet. Studies from the
US on women from food insecure households highlight the issue of balancing quality with
quantity of food, which have shown as food insecurity in women increased so did their body
mass index/level of obesity. Townsend et al (2001) found that as food insecurity increased in
women (excluding the severely insecure), so did the levels of obesity — from 34% in the food
secure, to 41% for mild insecurity and 52% for moderately insecure. This was independent
of other factors including income, ethnicity, age, education and lifestyle factors. Olson
(1999) also found that women who were from insecure households had significantly higher
body mass index compared to those from food secure households — 28.2 vs. 25.6kg/m? and a
higher percentage of obese women 37% vs. 26%. These results coupled with the fact that
studies of food insecure people have shown that they having significantly lower intakes of

micronutrients (e.g. Cristofar and Basiotis 1992, Dixon et al 2001, Rose 1999, Sun Lee and
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Frongillo Jr. 2001, Tarasuk and Beaton 1999), indicates that although the quality of the diet

may be poor they are consuming enough energy to become overweight and obese.

These differences in micronutrient intake may be explained by poor consumption of fruit and
vegetables. Cristofar and Basiotis (1992) found that women from food secure households ate
on average 42g (approximately equivalent to half a portion) more fruit and vegetables per
day compared with women from the most insecure households. F urthermore, for children
from these respective households it was found that there was a similar pattern with 45g more

being eaten per day by food secure children.

Derrickson et al (2001) assessed the vegetable consumption between different household
groups using four validated measures of food insecurity. For each measure there was a
similar pattern with food secure households consuming significantly more portions of
vegetables a day than food insecure households. Similarly, there was a significant
consumption gradient with reduced levels of vegetable intake with higher levels of food

insecurity, although absolute levels for all households were low (two portions or less a day).

Dixon et al (2001), using data from the third US National Health and Nutrition Examination
Survey (NHANES III) compared dietary intakes from food insecure and secure households.
Households were divided by respondent into younger adults (20 to 59 years) and older adults
(60 or more years). Over a one-month period, younger adults from insecure households in
comparison to those from food secure households ate 14 and seven less portions of fruit
(including fruit juices) and vegetables respectively. For older adults, those from insecure
households also ate these items less but not at a statistically significant level. However, this
was the only study of the three highlighted that adjusted intakes for other factors (in this case

— gender, age ethnicity, income and geographical residence).

Overall, in a review in the US, it was found that upto 12.6% of people with food security
issues had fruit and vegetable intakes of less than one portion per day compared to under 5%
of people consuming five or more portions per day (Anonymous 2000). However, it may be
postulated that this may be a reflection in the fact that fruits and vegetables are a poor source

of dietary energy per unit cost compared to other foods,
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A theme that repeatedly appears is that of budgeting, however, Dowler (1997) suggests that
for people, particularly for those on low-incomes, budgeting strategies can only work fqr
those people who actually have physical access to shops that sell a range of foods at a price
that 1s “affordable’. Overall, it is clear that the percentage of disposable income spent on
food in lower income units is significantly higher than that spent by those with higher
incomes, although the absolute spend is much Iess. Indeed, there is evidence that the lack of
money for food means that skipping of meals by individuals is commonplace. Furthermore,
fruits and vegetables are an expensive source of energy in comparison to other products and

so may lead to them not being bought.

Summary

The cost of food may be a major determinant of food intake, particularly as has been
demonstrated in that a healthy diet is relatively more expensive than an unhealthy diet.
Similarly, the cost of food is often found to be disproportionately more expensive in more
socially deprived areas. These two factors may have particular implications for those on low-
incomes who spend more on food as a percentage of their income, although the absolute
spend is less than for those from higher income groups. It may be concluded that even if a
store is physically accessible it does not automatically mean that a person may be able to

afford the food that it stocks.

2.4.3 Attitude, knowledge, barriers and perceptions to and of a healthy diet

It has been hypothesised that an individual’s attitude, knowledge, perceived barriers and
perceptions of and towards a healthy diet, including the consumption of fruit and vegetables
would partly determine an individuals food choice and thus dietary consumption. Furst et al
(1996) claim that attitudes affect long term food habits and thus how individuals go about
selecting food, which will in turn affect their acquisition (including the use of superstores),
but also their preparation and eventual consumption. However, Parmenter et al (2000) state
that for a person to select a healthy diet they must know at a minimum the recommendations
for a healthy diet and to understand the necessity to select certain foods in order to meet
those recommendations. Additionally, Keamney et al (2001) suggest that in order for people
to change their diets they first need to know that they actually need to change them.
Furthermore, trying to identify these constraints wil] help understand why people reject a
more health-orientated diet or do not change their food choice (Zunft et al 1997). It is

therefore important to assess attitudes towards diet in order to consider whether people who
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have increased access to fruit and vegetables and buy them have different attitudes to those

who do not buy fruit and vegetables.

A number of different approaches have been taken in order to assess the relationship
between dietary intake and an individual’s attitude, knowledge, and self-perceptions with
regards to a healthy diet. The approaches have varied between the use of simple
questionnaires to more in-depth conceptual frameworks such as the health belief model, the
theory of reasoned action and the theory of planned behaviour, many of which were
developed in nutrition by assessing attitudes towards dietary fat (e.g. Lloyd et al 1993,
Shepherd and Stockley 1985, Shepherd and Towler 1992).

In the pan-European study on attitudes to food, nutrition and health in nationally
representative samples the main perceived barriers to healthy eating were found to be lack of
time and self control (both 33%), followed by resistance to change (21%). The issues of lack
of knowledge or difficulties in selecting healthy food were not seen as important (both 14%),
and 15% indicated they did not want to change their dietary practices. However, there was
variation between different demographic groups, where for example lack of time was cited
by 42% of 15-34 years olds compared to 15% of over 55 year olds. Moreover there were
variations between EU countries. In the UK for example, self-control was cited by 45% of
respondents and knowledge by 20%, whilst resistance to change was significantly cited more
by males and those who were more poorly educated (Keamey & McElhone 1999,
Lappalainen et al 1997).

As part of the same'study, Kearney et al (1997) examined the perceived need to alter eating
habits. Across Europe, 71% of people (including 62% of UK respondents) agreed with the
statement ‘I do not need to make changes to the food I eat, as it is already healthy enough’,
which may lead to the conclusion that the vast majority of people do not believe that dietary
guidelines and advice are self-relevant. This may be backed up when it was found that 87%
of people in the EU (including 94% of UK respondents) thought that people in general (i.e.

other than themselves) should be eating more fruits and vegetables.

Zuntft et al (1997) investigating the perceived benefits of healthy eating at both a population
level and at an individual level found that 67% and 66% of people thought that at a

population level the benefits of healthy eating were staying healthy and disease prevention
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respectively. However, when asked from a personal point of view these figures were 31%
and 24% respectively, which may indicate that healthy eating and its potential benefits may
be considered as a theoretical issue without personal relevance (Zunft et al 1997) or without
being relevant to their nutritional habits at that time (de Graaf et al 1997). Similarly, in a
survey in the UK by Buttriss (1997) personal ill health or ill health of a close friend or family
member was perceived by general practitioners and practice nurses as being the key
motivator for their patients to change their dietary habits, and that apathy was the main
obstacle. Furthermore, this lack of motivation to change dietary habits might highlight issues
of self-ambivalence towards eating healthily (Shepherd 1999).

This issue of self-perception of a healthy diet has also been found in other studies in the UK.
Margetts et al (1998) found that the majority of people felt that they did not need to change
their diets, whilst Anderson et al (1993) and Parmenter et al (2000) both found that over 50%
of people who consumed under two/three portions of fruits and vegetables per day believed
they were consuming enough. Anderson et al (1994) on a cross-section of the Scottish
population, found that 69% claimed to be healthy eaters and that 60% did not want to change
their diets. In a study by Griffiths et al (1994), which focused on a highly deprived inner city
area of London there was a considerable divergence between dietary intake and perception
for men over the age of 45, for example 90.6% of men aged 60 years and over reported they
had a healthy diet but only 65.9% had a diet that could be considered healthy or moderate at
best. Furthermore, 46.5% said they ate adequate amounts of fruit and vegetables compared to
23.4% who said they didn’t. Cox et al (1998) found that 36% of low fruit consumers and
44% of low vegetable consumers perceived that their intakes were high, whilst Keamney et al
(2001) in Northern Ireland (as well as the Republic of Ireland) found that those people with
the highest intakes of fruit and vegetables were significantly more likely to indicate they
make a conscious effort to try and eat a healthy diet compared to those people with the
lowest intakes. However 43% of people in the lowest quartile of vegetable intake thought
that they were eating the right amount of vegetables, which is in stark contrast to the fact that
Just 7% of respondents from the lowest quartile of fruit intake believed they ate the right

amount of fruit.

In order that an individual understands the need to alter their diet, it is important to
comprehend an individual’s interpretation of what a healthy diet is. Evidence seems to

suggest that most people perceive a healthy diet to include fruit and vegetables. Margetts et
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al (1997) found that across Europe, fruit and vegetables (42%) was second only to low fat
(49%) as perceived components of a healthy diet and that over 80% mentioned either of
these, including 91% of UK respondents. Moreover, Povey et al (1998) in the UK found that
eating fruit and eating vegetables, along with eating a balanced diet were perceived to be the
most important part of healthy eating. Parmenter et al (2000) examined a cross-section of the
UK population for their nutrition knowledge related to factors including current dietary
recommendations and healthy food choices. Although more than 90% of respondents were
aware of the recommendations including to increase fruit and vegetable consumption, 70%
did not know that the recommendations actually specified the consumption of at least five
portions daily. Furthermore, over 40% of the respondents were unaware of a link between
low intake of fruit and vegetables and health problems, whilst a minority of people - 42%
and 47% were aware of the link between low fruit and vegetable consumption and cancer

and cardiovascular disease risk respectively.

As with many aspects of diet differences in attitudes, knowledge and perceptions have been
found between demographic groups. For example, Fagerli and Wandel (1999) clearly
showed that women had a greater awareness of nutrition issues such as choosing foods they
constdered to be healthy, and the health aspects of the foods, compared to men. One theory
for this is that women are and have traditionally been the servers and providers of foods to
husbands and families, and this has led to increased awareness of related issues (Barker et al
1995), whilst Beardsworth et al (1999) and Dixey (1996) highlight the issue of social
pressure for women to conform to weight and body image ‘norms’ in today’s society.
Kearney et al (2001), Parmenter et al (2000) and Wardle et al (2000) found that women,
those people with higher educational attainment, those with higher socio-economic status
and those who were married, had significantly better nutritional knowledge independently of
other factors. Similarly Dittus et al (1995), found a similar pattern when exploring the

perceived benefits and barriers to consuming more fruit and vegetables.

From the pan-European survey, knowledge was not perceived to be a barrier to healthy
eating differently by gender, age or education level, although people with lower levels of
education were more likely to be resistant to changes in their diet — a result that was
particularly significant in the UK (Kearney and McElhone 1999, Lappalainen et al 1997). In
terms of self-perception of diet, as education level increased the percentage of people

thinking they did not need to make changes decreased, whilst the opposite was true for



increased age. Additionally males and those with low education were less likely to think of

the nutritional aspects of the food they ate (Kearney et al 1997).

Whilst these studies have stated that attitudes, knowledge and perceptions were important
determinants of diet, what is the evidence that they lead to variations in diet? For studies of
fruits and vegetables, the evidence although limited seems to suggest a correlation, although
not always to a significant level. For example, Barker et al (1995), Brug et al (1995) and
Wardle et al (2000) found that there were was a strong relationship between fruit and
vegetable intake and nutrition knowledge. Indeed, in the Wardle study it was found that
those people in the highest quintile of knowledge were nearly 24 more times likely to be a
higher consumer of fruit and vegetable (at least 2-3 portions of both fruit and vegetables per
day). Additionally, Thompson et al (1999) found through regression analysis that low
consumers of fruit and vegetables had significantly lower/poorer knowledge and attitudes.
However, a study by Dallongeville et al (2000) suggests that whilst those with increased
knowledge consumed more fruit and vegetables it was not to a significant level
Furthermore, Gibson et al (1998) found that a mother’s nutritional knowledge was
significantly associated with their child’s fruit consumption but not to their child’s fruit juice

or vegetable consumption.

In conclusion, the relationship between attitudes, knowledge and consumption is not
necessarily as clear-cut as imagined. However, whilst nutrition knowledge and attitudes on
their own may not explain food choice they may help in part in explaining the variation in
diet that exists. Further to this, barriers to fruit and vegetable consumption such as cost may
diminish nutrition behaviours, as suggested by the negative correlation and lower nutrition
behaviour scores for low income and education respondents (Dittus et al 1995). Additionally
one of the difficulties with many studies is that they attempt to look at attitudes, knowledge
and perception as one but they may be very different in their nature. Likewise differences
may be observed between different demographic groups, in particular gender, age and

income groups, which may have an effect on dietary outcome.

Povey et al (1998) raised the issue that there is often an assumption that there is an
unproblematic relationship between knowledge and the decision to do the ‘right thing’ in
terms of a healthy diet. However, the issue of food choice may be due to the prioritisation of

an individual’s situation in terms of family, time, social pressure and so forth (Connors et al
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2001) and that attitudes and knowledge are issues that may be compromised upon.
Furthermore, it may be hypothesised that one of the reasons people do not change their
behaviour in terms of diet, is that they do not have the physical access (or monetary access)

to healthy food to actually change their diet even if they have the “correct’ knowledge and

attitudes.

2.4.3.1 Lifestyle factors

Lifestyle factors such as cigarette smoking, alcohol consumption and physical activity levels
may also be markers of general attitude including dietary intake. In fact, according to the
Government White paper ‘Saving Lives: Our Healthier Nation’ smoking itself is currently
the single most preventable cause of ill health in the UK (Department of Health 1999).
Therefore, these aspects are important to understand and assess in order to consider their
impact on food choice, particularly after improved physical access to *healthy’ foods such as

fruit and vegetables.

Studies have shown a strong relationship between lower socio-economic status and increased
cigarette smoking (Billson et al 1999, James et al 1997, Marmot et al 1991, Woodward et al
1994) and physical activity (Dowler 2001, James et al 1997, Margetts et al 1999, Marmot et
al 1991), and an inverse relationship with alcohol consumption (Lynch et al 1997, Marmot et
al 1991), although according to the NDNS of British Adults, lower socio-economic groups
derive more energy from alcohol than those people from higher socio-economic groupings
(Gregory et al 1990).

The relationship between cigarette smoking and consumption of fruit ’and vegetables in
particular has been shown to be closely associated. Many studies have repeatedly and
consistently shown that smokers are lower consumers of fruit and vegetables (as well as a
healthy diet in general) (e.g. Johansson et al 1999 Palaniappan et al 2001, Prevost et al
1997, Subar et al 1990, Thompson et al 1992, Thompson et al 1999). Furthermore, as
Woodward et al (1994) showed, those people who smoke appear to be considerably less
aware of health issues than non-smokers, and are less likely to have tried to change other
lifestyle factors such losing weight, eating less fat/salt and taking more exercise. Analysis by
Margetts et al (1998) also found that smokers were less likely to have changed their diets
over the previous three years. Another consideration may be that those people from low

socio-economic groupings who smoke may not spend as much money on food as they have
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to put money away for cigarettes, although this is not always the case (Dowler and Calvert

1995b).

Levels of increased physical activity are associated with increased intakes of fruit and
vegetables. Johansson et al (1999) showed that on average those people that exercised at
least four times a week on average ate a portion of fruit and vegetables more a day than those
people not exercising at all and half a portion more than those exercising between one and
three times a week. This gradient between activity levels and consumption was also found by
Agudo et al (1999) in Spain, a country with high average fruit and vegetable consumption.
Indeed, in the UK as well as Europe as a whole, physical activity is not seen as a major
influence on health compared to other issues such as smoking, food intake and stress
(Kafatos et al 1999). However, as Dowler (2001) points out, those people who have
problems accessing fruit and vegetables both in terms of physical and monetary access may

also be the people who have the most problems accessing leisure facilities.

Analysis of dietary patterns has often found that those people with higher alcohol intakes are
also those with lower fruit and vegetable intakes (Barker et al 1990, Schulze et al 2001), but
were also more likely to be smokers (Woodward et al 1994), Lynch et al (1997) showed that
those people with the lowest fruit and vegetable intakes were also the ones to be higher
consumers of alcohol when its distribution of consumption was divided into quartiles.
However, the relationship between fruit and vegetable intake is not always clear-cut. For
example, Billson et al (1999) found that those women with the highest fruit and vegetable
intake also had a significantly higher intake of alcohol; whilst for men there was no
significant difference between higher and lower consumers of fruit and vegetables.
Furthermore, Greenwood et al (2000) found that those with a ‘health conscious’ diet
consumed moderate amounts of wine, whilst those who were termed ‘monotonous low-

quantity omnivores’ consumed alcohol in low quantities.

Differences in attitudes, knowledge, perception and lifestyle have been shown to be
predictors of differences in the consumption of a healthy diet including fruit and vegetable
consumption. It is therefore imperative to assess whether changes in physical access leads to
increased consumption only in those who have the required attitudes, knowledge and

lifestyle to enable changes in consumption to occur.
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2.4.4 Buying and consuming and other barriers to consumption

Various studies have highlighted other issues that may impinge on individuals buying and
consuming fruit and vegetables (Anderson et al 1998, Brug et al 1995a and 1995b, Connors
et al 2001, Cox et al 1998, Treiman et al 1996). The most pertinent of these include issues of
cooking - cooking skills, convenience, time, storage and preparation facilities, social
influences and interactions, cultural influences and interactions, as well as matters of
personal taste. These concerns are important to consider as they may raise issues of

conflicting priorities in consuming fruit and vegetables.

2.4.4.1 Cooking skills, facilities and time to prepare

Women are still the primary source of meal preparation in the UK (Caraher et al 1999, Dixey
1996, Furey et al 2000, Murcott 2000), although it is acknowledged men now play a much
more significant role than previously (Davies and Madran 1997). However, a number of
these studies as well as others have questioned whether people of either sexes have the
cooking skills available to them in order to prepare vegetables in particular but also to avoid
having to rely upon convenience or pre-prepared dishes, that may be nutritionally inferior

and comparatively expensive.

Review articles by Caraher (Caraher et al 1998, Caraher and Lang 1999, Caraher et al 1999)
have highlighted the issue of (lack of) cooking skills and the possible implications. Caraher
et al (1998, 1999) using data from the Health Education Authority’s 1993 Health and
Lifestyle survey showed that whilst overall there were a high percentage of respondents
claiming confidence in cooking skills and how to cook foods, there were differences by
particular techniques and for particular food groups. Men and women were both less likely
to be confident over certain cooking techniques that could be construed as being ‘healthy’
alternatives, such as steaming, poaching and stir-frying compared to frying or roasting. Most
women claimed to be confident cooking vegetables but nearly 25% of men were not
confident. Additionally, people with lower incomes were significantly less likely to be
confident in cooking vegetables. Allied to this, factors limiting food purchased, particularly
for men included, the ability to store food, not knowing how to cook some foods, as well to a

lesser extent limited cooking facilities.
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Brug et al (1995a, 1995b) found that the perceived skills and time to prepare vegetables in
particular was a potential barrier to their consumption, as has been found by numerous other
studies (Anderson et al 1994, Treiman et al 1996). Indeed, Treiman et al (1996) found for a
group of low-income women that time was a major barrier to increased consumption.
Lappalainen et al (1997) found this to be particularly true for people with higher levels of
education but may be linked to the fact that they also perceived lack of time to be a major
barrier. As Wylie et al (1999) in a study of older people found that although facilities may be

present in the household, they may not be suitable if a person was ill or had restricted

mobility.

Whilst Caraher expresses the opinion that the case for cooking skills must not be over-
emphasised and are only one part of food intake determination, they are important as they
give people further options when deciding on foods. If an individual has no skills in cooking
then they have restricted options in what they can eat, as there may also be a tendency to rely
upon processed and pre-cooked foods (that often have high levels of fat, sugar and salt and
are more expensive) but also they will not be as likely to use raw ingredients in their cooking
such as fruit but in particular vegetables. Similarly without cooking skills, control over what
is purchased and eaten may also be compromised, as there will also be little opportunity to
try and diversify the diet to include healthier foods. This may be particularly pertinent when
access to foods is improved, as it may be conjectured that foods will not be bought, as the
individual will not know how to cook them. Furthermore, cooking and cooking skills are
part of the wider framework of food choice involving menu planning, budgeting and
purchasing (Furey et al 2000). This may be particularly important where there are limited
financial resources, although Roux et al (2000) in a study of low-income families in France

found that over 50% did not plan ahead when shopping.

Moreover, the lack of cooking skills may become more of an issue in future as many
children will leave school with little or no knowledge of how to cook due to changes in the
national curriculum (National Food Alliance 1997, Stitt 1996), particularly as Caraher et al
(1999) showed that nearly 50% of women and 15% of men cited cookery classes at school as

a source of education on cooking skills.
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Conversely, several authors also warn, that as women are often responsible for the cooking
of meals, that teaching of such skills does not become a way of shackling women to the

kitchen at a time of sexual equality (Caraher and Lang 1999, Dixev 1996, Furey et al 2000).

2.4.4.2 Families, friends and social pressure

Whilst there are differences in the allocation of food within families (Nelson 1986, Wheeler
1991), families and households reportedly provide one of the most important sets of
interpersonal relationships influencing food choice (Furst et al 1996, Stratton and Bromley
1999). This may be as food is often a focal point for families to sit down together when they
might otherwise not do so. As Thompson et al (1999) found, those people who were single,
widowed or divorced were statistically more likely to be a low fruit and vegetable consumer

than a person who was married or living with a partner.

Often the food prepared for the family is a conglomerate of the different personal influences,
needs, and wants of each family member, but also the type of family functioning that occurs
i.e. conflicting or cohesive (Cullen et al 2000). However, in many cases there is a high level
of reliance on mothers for food choices particularly for fruit and vegetable consumption,
although other family members may be an influence (Brug et al 1995a and 1995b, Stratton
and Bromley 1999). Indeed, a reason cited why consuming fruits and vegetables at meals
were important was trying to set a good example for children (Cullen et al 2000, Treiman et

al 1996).

This parent-child interaction is often a major determinant of food choice and intake (Cullen
et al 2001). However, children (and partners) are sometimes seen as a barrier because they
do not like or are not willing to try fruits and vegetables (Anderson et al 1994), but also
children will learn from their parents and if certain foods are avoided this will be picked up
by children (Baxter and Schroder 1997).

Nevertheless, acceptance of changes in the diet, for example consuming more fruit and
vegetables, may be determined by the approval of family members. Furthermore, an
individual’s intake may be compromised by trying to fit in with what is going on around
them or the inability to have different food if money or food is limited, as often is the case in

low-income families (Dowler and Calvert 1995b). However, Dowler and Calvert (1995b)
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found that in low-income families the amount of fruit and vegetables eaten by parents

increased if they did not buy food simply because their children would eat it.

2.4.4.3 Taste

Intake of certain foods may be limited by sensory perceptions and perceived aversions
including taste (Furst et al 1996) and may be a major influence on intake as was found by
Lennernas et al (1997) as part of the pan-European study on food, nutrition and health.
Indeed, in the UK it was the second most cited factor with 49% mentioning it, whilst in a
study in the US by Glanz et al (1998) it was the most important factor in food choice ahead
of cost, convenience, nutrition or weight control but also a major determinant of fruit and

vegetable consumption.

Not surprisingly, Brug et al (1995) found that only those people who liked the taste of fruit
and vegetables were eating them, whilst liking them were a major motivation for their
~consumption, findings which were also found by Treiman et al (1996). Furthermore, people
may profess to prefer other foods instead of fruit and vegetables (Wandel 1995). However,
Drewnoski et al (1999) argues that taste preferences are shaped by exposure and that most
will come to like a food if they are exposed to it enough and with if it is placed in a positive
social context. Equally, Baxter and Schréder (1997) contend that a reason that there is often

a low intake of vegetables is due to lack of exposure at young age.

Summary

Even once fruit and vegetables have been purchased, there may be factors that impose upon
the ability to consume. These in particular are likely to be issues of having the time, facilities
and cooking skills to prepare fruit and vegetables, family acceptance and issues of individual

taste.

2.5 Justification of research question

As has been established through the literature review, there are wide differences in fruit and
vegetable consumption in the UK. These are underpinned by a framework of factors and
decisions that affect an individual’s ability to consume fruit and vegetables, and include the

question of physical access to fruit and vegetables.

70



The changes in the geography of food retailling in the UK has led to the emergence of a
group of ‘disadvantaged” consumers. However, there is no evidence at present that an
increase in the physical accessibility to a food store selling fruit and vegetables will actually
contribute to there being an increase in consumption. This study sets out to test this theory,
by investigating the changes in consumption after the opening of a locally accessible food
store, but also by placing it in the context of availability, affordability, attitude and buying of

fruit and vegetables which will affect the level of consumption.

Hence, the aim of this research is specifically to ‘determine whether an increase in physical
access to fruit and vegetables through the opening of a locally accessible superstore in an
area of low fruit and vegetable consumption will lead to increased consumption of fruits and

vegetables’.

Moreover, the hypothesis to be tested is ‘people with poor physical access to fruit and
vegetables, who have an increase in physical access to fruit and vegetables as a result of the
opening of a superstore (exposure) will increase their consumption of fruit and vegetables by
20%, from an average of 2.88 portions per person per day to 3.46 portions per person per day

(outcome)’.

The hypothesis constructed for this study was based on an increase of fruit and vegetable
consumption of 20% (or at least 0.5) portions per day. Previous literature has shown that an
increase of at least 0.5 portions per day is achievable (e.g. Ammerman et al 2002, Beresford
et al 2001) and would have a significant effect on health (Joffe and Robertson 2001).
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3 METHODOLOGY

The study was an uncontrolled intervention study. The intervention was the opening of a

superstore in a geographical area of poor fruit and vegetable access and consumption.

3.1 The study area

The study was conducted in two contiguous wards in Leeds, namely Seacroft and
Whinmoor, which are approximately 6km north east of the city centre. The area is divided
by the main arterial ring road (A6120) that splits the area into two unequal parts — the larger
western region is known as Seacroft, whilst the eastern side is further divided by the A64

(York Road) and has Whinmoor to the north and Stanks/Swarcliffe to the south (figures 3.1
and 3.2).

In the pre-intervention period, with the exception of an Asda superstore on the southem
fringe of the study area and a small Netto discount store, there were very few food retail
outlets in the area and those that existed sold a highly restricted range of fresh or frozen fruit
and vegetables. A detailed observation of the study area and the immediate viéinity revealed
only four 'green retailers' (those retail outlets selling a wide range of fresh fruit and
vegetables) were located within the study area with another 'green retailer' within 500m of
the study area boundary. These stores comprised three greengrocers (although all three sold
other items alongside their fresh produce), the Netto discount store and the Asda superstore.
Figure 3.2 shows the distribution of these 'green retailers' located disproportionately in the
southern part of the Seacroft estate. Residents in both the northern region of the Seacroft

estate and in the Stanks/Swarcliffe estates had no local 'green retailers'.

In the pre-intervention period the nearest superstore for the majority of residents in the study
area was Asda at Killingbeck, a store situated within a retail park just off the busy A64 road
to the south of the Seacroft estate. The nearest large cluster of retail outlets in the pre-
intervention period (including several independent food shops, a small Tesco and a Kwik

Save) was located at Cross Gates (Whelan et al 2002).
As a city, Leeds is the 40™ most deprived local authority district in the UK, although some

areas of the city have undergone a significant economic revitalisation in the last decade,

although the study area does not appear to be one (Wrigley et al 2002). According to the
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1991 census, the combined population of the two wards was approximately 38,000, the vast
majority of whom were white, highly deprived and living in local authority housing (table
3.1).

Figure 3.1: Map of study area within the city of Leeds
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Table 3.1: Social characteristics of research area*

Owner-occupied | No car Lone parent Male White (%)
households (%) | households (%) | households (%) unemployment (%)
Great Britain 66.4 33.4 3.8 9.8 94.5
Leeds 61.4 41.3 4.1 10.1 94.2
Seacroft ward 27.5 61.1 8.9 18.9 98.4
Whinmoor 49.8 43.2 52 9.8 97.7
ward

*According to 1991 Census data (Office for Population Censuses and Surveys 1993)

A recent Department of Environment, Transport & the Regions commissioned report (2000)
has produced a ward level deprivation ranking for all wards in England for a number of
different summary measures (domains). Overall, Seacroft and Whinmoor were ranked 338"
and 1948" out of 8414 wards, meaning that they were ranked within the top 5% and 25%
respectively of deprived wards in England (table 3.2).

Table 3.2: Ward level index of multiple deprivation*

Seacroft Whinmoor Leeds
Overall 388 1948 T -
Income domain 217 1486 4
Employment domain 452 1828 4
Health domain . 663 1526 - .
Education domain 900 3066 -
Housing domain 1216 2958 -
Access domain 6087 6263 -

*According to the Department of the Environment, Transport and the Regions (2000)
At ward level (i.e. Seacroft/Whinmoor) - | is most deprived ward, 8414 is least deprived ward. At district level
(i.e. Leeds) - 1 is most deprived district, 354 is least deprived district.

According to table 3.2, Seacroft and Whinmoor appear to have ‘good geographical access’ to
services, including a post-office, food shopping, a general practitioner and a primary school.
However, it is not possible to disaggregate the components of the domain, and whether each
component has equal waiting. Therefore, from this index it is not possible to say whether

these wards have good access to food shops alone or not.

3.2 Study design

The study area was selected on the basis that there were few food retail outlets within easy
physical access for the majority of people living within the wards (Clarke et al 2002, Whelan
et al 2002). The area had a clearly defined postcode boundary that enabled easier

enumeration of the target population. The postcode sectors included in the study were LS14
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1, LS14 2, LS14 5 and LS14 6 (figures 3.1 and 3.2). Further to this, the study area was

opportunistic. as it was known that a major superstore was to open within the area.

Participants to be studied were drawn from the LS14 I, LS14 2, LS14 5 and LS14 6
postcodes and were interviewed twice — once before the opening of the superstore (wave
one/baseline) and once after the opening of the superstore (wave two/follow-up).
Additionally, at the same time participants were to complete a self-administered prospective
seven-day food checklist. The superstore opened in November 2000 whilst waves one and
two data collection took place between the last weeks of May to the last week of July 2000
and 2001 respectively. The data collection was carried out at the same time of year in order
to avoid the issue of seasonality of foods — i.e. because some foods are only available at
certain times of the year and because dietary patterns change according to the time of the

year (see chapter 7.1).

3.2.1 Wave one

Participants willing to participate in the study were asked to sign a consent form. They then
completed a interviewer administered questionnaire including questions on age, gender,
household size, number of children under 16 in the household, housing tenure, mobility
issues, access to a car, education and employment, receipt of benefits, as well as their

shopping practices and patterns.

Additionally, participants were asked to complete over the next week a prospective seven-
day food checklist of all foods they consumed. The checklist contained 71 foods in 10 broad
food groups - drinks, cereals/breads, eggs/dairy products/margarine/fats, jams/spreads,
fruits, meat/fish/other main-food/soup, potatoes/rice/pasta/baked beans, vegetables (not

including potatoes), desserts/sweet snacks/confectionery, and savoury snacks.

Subjects were asked to tick whether they ate each food at four meal events each day — at
breakfast time, at lunchtime, at teatime/evening meal and at another time. Furthermore,
within each meal the subject could indicate whether their serving size was small, medium or
large. The checklist was self-completed, but checked by the interviewer when collected at

the end of the seven-day period.
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Along with the checklist, participants were asked to self-complete questions on factors
affecting and limiting their food choices when shopping, their height and weight, smoking

status, alcohol consumption and physical activity patterns.

3.2.2 Wave two

Interviewers returned to the household of each respondent from wave one of the study for
recruitment into wave two. Wave two respondents had to be the person within the household
who completed wave one of data collection. Participants willing to take part further in the
study were then asked to sign another consent form. Participants then completed another
interviewer led questionnaire based on the first questionnaire but with some changes
intended to further explore use/non use of the new superstore. Additionally, the respondents
were given the same seven-day checklist to complete which was once again self-completed

but checked by the interviewer when collected at the end of the seven-day period.

Along with the checklist, participants were asked to self-complete questions on factors
affecting and limiting their food choices when shopping, but also any reasons why their food
intake may have changed over the previous twelve months, their perceived health over the
previous twelve months and their own perceived changes in intake of certain food groups,

including fruits and vegetables, over the previous twelve months.

3.3 Study recruitment

3.3.1 Wave one - Selection of potential households for study

According to the 1991 census, the type of housing, age of residents, and economic status
within and between the two Wards of Seacroft and Whinmoor were not homogeneous. In
order to recruit a representative sample of the population and to allow for stratification of the
sample for analysis (e.g. by age, economic status and physical access to shops) a sampling

strategy was devised to reflect the diversity of the population.

A local geographer in Leeds with considerable experience in mapping postcode level
information gave advice in order to fully define the study area and its boundaries. The
sample was to be drawn from specified postcodes sectors, namely 1L.S14 1, LS14 2, LS14 5
and LS14 6 that make up the majority of the wards in question (figure 3.2). To further define

the sampling frame, use was made of a small area postcode file, which is a list of the first six
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digits of all postcodes within the sectors. There are approximately 140 addresses within each

small postcode area. The file was used to define 100 randomly chosen sampling points.

The aim was to recruit 14 addresses (approximately a 1 in 10 sample) within each sampling
point, starting at a randomly selected, but predetermined address. The objective was to
continue recruiting until at least 1000 subjects completed all aspects of data collection
(interviewer administered questionnaire and a self-completed seven-day checklist, plus self-

administered questions).

3.3.1.1 Recruitment of individuals from households into study

Interviewers from a large international market research company undertook study
recruitment and data collection. With advice from the research team, all were carefully
trained according to common standards to carry out the different aspects of data collection.
All aspects of recruitment were in line with local ethical approval granted for the study by
the Leeds Health Authority/St James’s and Seacroft University Hospitals Clinical Research

Ethics Committee,

In-line with ethical considerations, participants were told the general nature of the project at
the point of initial recruitment. However, at this point they were not told of the specific
analysis of fruit and vegetable consumption, as this was one of many areas of analysis to be
undertaken as part of the larger project from which this thesis was derived. At each stage
(i.e. at both waves one and two) a voucher incentive was offered to the participant. However,
this was not rewarded until after the collection of the seven-day food checklist by the
interviewer, in order to avoid any potential biases. Furthermore, the voucher (for the
Kingfisher group including the B&Q, Comet, MVC, Woolworth and Superdrug stores) was
not redeemable for food, and was to the value of £5 at each wave of data collection. A
further voucher of £2 was offered to those people approached and agreeing to participate in
the repeatability study.

Recruitment of individuals was subject to a number of inclusion and exclusion criteria. The
person to be recruited needed to be 17 years or older and to be the person principally
responsible for domestic arrangements in the household. Furthermore, the new superstore in
conjunction with the local family learning centre had set up a series of adult education

classes in order to prepare people for employment in the new superstore. Therefore, anybody
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attending these classes was excluded as they were thought to be unrepresentative of the

population.

Using their predetermined starting points, interviewers approached each household to initiate
recruitment. If the household was vacant or nobody was at home, the interviewer moved
onto the next household. When contact was made, the interviewer asked for the person in the
household aged 17 years or over who was the person principally responsible for domestic
arrangements (man or woman) - as in accordance with the Nétional Food Survey. The
rationale being that this person would have the greatest knowledge of the households’ food
shopping patterns and constraints. If the person was not available, enquires were made to

establish when an appropriate time to call back would be.

If and when the appropriate person was contacted, the general nature of the study and what
would be expected of them was explained. However, the interviewer did not indicate that the
study was investigating the effect on food patterns due to the opening of the new superstore.
If the person did not wish to take part, the interviewer left immediafel;i However, if the
individual agreed to participate, the interviewer gave further details of the information to be
collected and a time was made to conduct the interviewer-administered questionnaire. Only
once the questionnaire had been completed were the methods required for the completion of

the self-completed seven-day checklist described.

One week after the seven-day checklist were placed, the interviewer retumned to collect it but
only after it was checked over for completeness. This was intended to allow a degree of
quality control within the fieldwork. Once the interviewers had collected the data, both the
questionnaire and checklist were returned to the market research company for data entry.
Data entry was performed by means of scanning, and so negated the issue of transcription
errors or the need for double-checking. This method was also used for wave two data

collection.

3.3.2 Wave two
The aim was to recruit all respondents from wave one of the study into wave two of the
study. However, it was expected that due to loss at follow up (people moving away, non

contact at house and people refusing to participate further) only approximately a 60%
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response rate would be achieved. With respect to this, the sample size calculation of the
number of respondents required was estimated on the number of people that needed to be
recruited into wave two in order to assess differences in fruit and vegetable consumption, but

bearing in mind that there would be approximately a 40% non-response rate in wave two.

Starting with a list of all households involved in wave one of the study, interviewers from
the same market research company returned to all households in order to recruit the same
individual who completed wave one of the study into wave two of the study. If no contact
was made with the required respondent, interviewers retumed to the house on a number of

occasions in order to recruit them.

If and when the appropriate person was contacted, they were reminded of the general nature
of the study and what would be expected. If the person did not wish to take part further, the
interviewer left immediately. However, if the individual agreed to participate, the
interviewer gave further details of the information to be collected and a time was made to
conduct the interviewer-administered questionnaire. Only once the questionnaire had been
completed were the respondents supplied with the seven-day checklist. One week after the
seven-day checklist were placed, the interviewer returned to collect it but only after it was

checked over for completeness.

3.4 Research tools
The information from respondents was gathered by means of an interviewer led
questionnaire and a respondent self-completed (but interviewer checked) seven-day food

checklist and questionnaire.

3.4.1 Questionnaire and food checklist development

The development of the questionnaire and food checklist was led by a public health
nutritionist but aided by the study management team, which comprised public health
nutritionists, geographers, town planners, representatives of the food retail industry and the
market research company undertaking the fieldwork. Several meetings and correspondence
were undertaken in order to work out any problems that had arisen during development and
to ensure the relevance of the questions, readability, and ease of response, as well as limiting

any possible ambiguities.

79



As time and resources were limited, where possible the questionnaire was based on questions
from previous large-scale and well-known nationally representative studies of food and
nutrition habits in the UK, such as the Health Education Authority’s Health and Lifestyle
survey. This approach was envisaged to overcome potential problems of respondent
understanding of questions. Furthermore, the market research company involved in the
fieldwork have been responsible for administering the Family Food Panel survey (Taylor
Nelson Sofres 2002) to a nationally representative sample of UK residents, and advised us
on wording and structural issues aimed at improving respondent understanding and response

rates.

The seven-day food checklist was based on the food frequency questionnaire developed by
the Health Education Authority (HEA3) which members of the study team had been
previously involved in validating for use by general practitioners (Little et al 1999j.
However, for the purposes of the study there was alteration of some of the food groups in
order that changes perceived to be important could be assessed before and after the opening
of the superstore. This was’ once again done under the guidance of the study management
team. The validity of the tool in this population was not assessed but its repeatability was

(for rationale see chapter 7).

At first it had been hoped that the questionnaire and food-checklist could be administered by
post. In order to test this assumption, the market research company mailed 120
questionnaires and checklists out to a random sample of residents in the study area A
response rate of 6% was achieved, whilst 2.5% of forms were returned as undeliverable. In

order to establish what had happened, 16 of those respondents who had not returned their |
forms were contacted. Six respondents claimed not to have received them although
crosschecking showed that they had been named and addressed correctly. The remainder
said that they had received the forms but decided not to fill them out, whilst two people
commented that they might have filled the forms in if there had been a substantial cash

mcentive,

Following the postal administration and respondent feedback, as well as subsequent
discussions with the study management team, it was decided that in order to achieve the
numbers required for the study an alternative approach was required. It was therefore

decided that an interviewer-based approach was needed. In order to assess this approach a
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period of pilot testing was entered into. Interviewers entered the study area in mid-April
2000 and questioned 119 respondents (although seven households were approached for
every successful placement), who were also left the seven-day checklist for completion. Of

these 119 checklists, 105 (88%) had been completed on collection by the interviewer.

Interviewer feedback was positive and largely in agreement that respondents found no
significant problems in filling out either the questionnaire or checklist. Therefore, it was felt
that no amendments were needed to either tool, and that their full administration to the study

population could begin.

3.4.2 Specific measures within questionnaire and checklist

In order to assess the links in the framework as described in chapter 1.3 used to study the
relationship between changes in physical access to fruit and vegetables (the exposure), and
their consumption (the outcome), it is necessary to highlight the measures within the

questionnaire and checklist that enable this relationship to be examined.

1. Changes in access to fruit and vegetables (exposure)
Questionnaire:
Store used for main shopping

Store used for fruit and vegetable shopping

2. Availability of fruit and vegetables
Questionnaire:

Assessment of availability, range and quality of fresh fruits and vegetables

3. Affordability of fruit and vegetables
Questionnaire:

Household income level

Housing tenure

Employment status of respondent
Unemployment in household

State benefit receivership
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4. Attitudes towards fruit and vegetables
Questionnaire:

Assessment of attitude statements

5. Factors impinging on the buying and consumption of fruit and vegetables

Questionnaire:

Factors affecting and limiting the choice of foods bought

6. The buying and consumption of fruit and vegetables (outcome measure)
Seven-day food checklist:

Consumption of fruit and vegetables

Fruit and vegetable consumption were assessed by means of a seven day food checklist
(Appendix 1) with opportunity to select for different times of the day ~ breakfast time, lunch
time, teatime/evening meal, all other times, and portion size - small, medium or large,
although subsequent advice has been not to differentiate between portion sizes (Cade —
personal communication). Interviewers gave the checklist to respondents consenting to
participate in the study and the interviewer collected the checklists one week later. Detailed
oral and written instructions with an example of how to fill the checklist in were given. The
interviewer checked each diary at the time of submission for completeness. They were all

analysed at a later date, including those received during the pilot phase.

According to the National Heart Forum (1997) there is no clear definition of what a fruit
and/or a vegetable may be defined as other than in biological terms or as accepted by
common sense. For the purposes of this thesis, composite or mixed dishes were not included,
nor were potatoes and other starchy staples, non-fruit juices, or nuts. Fruits were defined as
real (100%) fruit juices (upto a maximum of one portion per day), apples/pears,
oranges/tangerines/lemons, bananas, peaches, dried fruit, other fruit, whilst vegetables were
defined as carrots, peas/beans, broccoli/cauliflower/cabbage, tomatoes, salad/raw vegetables,
processed vegetables, other vegetables, and baked beans, and all were counted regardless of

presentation (i.e. fresh, frozen or tinned).
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All intakes subsequently quoted in this thesis were expressed as portions per day, and were
calculated by summing the number of times each fruit and vegetable was marked on the

checklist and dividing by seven.

7. Other measures

Questionnaire:

Gender of respondent

Age of respondent

Household size

Number of children in house under the age of 16 years

Car access

Education level of respondent

Mode of transport used to access main store

Mode of transport used to access fruit and vegetable store (wave two only)

Factors affecting and limiting food choice

Smoking status of réspondent

Height of respondent (wave one only)

Weight of respondent (wave one only)

Alcohol consumption of respondent (wave one only)

Physical activity patterns of respondent (wave one only)

Reasons why new superstore used/not used (wave two only)

Reasons why food consumption of respondent may have changed between wave one and
wave two (wave two only)

Self-perceived changes in food group consumption of respondent, including fruits and

.vegetables between wave one and wave two (wave two only)

3.5 Dietary assessment methodology

There is a range of dietary assessment methodologies available for research purposes,
although the method chosen must be fit for purpose’ in that it must fulfil the requirements
needed to meet the research objectives. This study required a dietary assessment
methodology that allowed for assessment of fruit and vegetable consumption at two points in
time, and to assess the differences between them (ie. the change in consumption).

Additionally, it was important to assess both within person day-to-day changes in
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consumption and within person changes between the two waves of data collection.
Furthermore, the group under assessment may lead to constraints on the type of
methodology used, and so for these reasons a checklist approach was chosen after

consideration of other methods,

Whilst weighed records are often referred to as the gold standard of dietary assessment
methodologies, it is generally acknowledged that they are difficult to undertake and can be
labour intensive, which may lead to a lower response rate (Bingham 1988). Furthermore, in a
large sample such as this one, the feasibility of using such a method is difficult, and therefore

this method was rejected. This was also felt to be true of unweighed or estimated records.

Food frequency questionnaires were not used as it is difficult to assess within person
variations in diet with them and they do not allow easy assessment of day-to-day changes in
consumption. Furthermore, it can be difficult to use this method to assess trends over time
(Cade et al 2001). Like food frequency questionnaires, single 24-hour recalls do not allow
for day-to-day variations in diet to be determined (Nelson and Bingham 1998), whilst
multiple 24-recalls do allow for such comparisons to be assessed but are exbensive and not
easily feasible in large samples. Additionally, these methods are both retrospective in nature
and it was necessary to have a prospective methodology that did not rely on memory and

could be filled out on a daily basis.

Checklists have the advantages of being prospective in nature, may be self-administered, are
easy to complete (only requiring the ticking off of any foods eaten), and allow the
assessment of multiple days of consumption as well as between day variations. Checklists
have been shown to compare well with other dietary assessment methodologies. In studies
by Bingham et al (1994, 1995) a checklist when compared to 16 days of weighed records
showed good agreement for both daily food consumption values and daily nutrients intakes,
although there was a significant difference in the estimation of vegetable intake by which the
checklist may have underestimated intake. Bingham and colleagues also demonstrated that
for nutrient intakes the classification in fourths obtained from the checklist compared to 16
days of weighed records ranged from 45% for starch to 76% for alcohol, whilst
misclassification into the extreme fourths of the distribution were all under 4% (Bingham et
al 1994). Unfortunately there are no figures to show how well individuals were classified

across the distribution for different food groups.
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In the 1995 study, Bingham and colleagues collected 24-hour urine samples to assess
nifrogen excretion and therefore energy balance. When correlations were made between
nitrogen as derived from the diet and the urine collections, the checklist was outperformed
by only 16 days of weighed records and a 7 day estimated diary, with an overall correlation
of 0.38.

In a further study, Little et al (1999, 2000) assessed the relative validity for a range of dietary
assessment tools including a seven-day checklist against seven-day weighed records, in 111
patients seen in Primary Care. This study presented the agreement for nutrients and also food
groups, including fruits and vegetables. The authors suggest that the checklist may slightly
over-estimate the intake of fruit and vegetables but in general had a good correlation
(coefficient) between itself and the seven-day weighed record, meaning that there is good
agreement between the fruit and vegetable consumption as assessed by the two dietary
assessment methodologies. This statistic is important as it shows that the measure of fruit
and vegetable consumption by the checklist is likely to be a true reflection of what is actually
being consumed by the respondents. Additionally, the authors also showed that the checklist
had good sensitivity (the measure of correctly identifying exposure) and specificity (the

measure of correctly identifying non-exposure) (Little et al 2000).

The rationale for using seven-days was to allow for variation over the period of the week to
be examined. It has been shown that food intake including fruit and vegetable consumption
differs over a week, for example at the weekend compared to weekdays. Bingham (1988)
estimates that for group levels of ihtake, three to four days are required, but that for

assessment of within-person differences more days may be needed.

Using the equation k=%cv¥(%se)? (Bingham 1988), where k is the number of days required,
cv is the coefficient of variation (where cv=(standard deviation/mean)*100) and se is the
standard error, it is possible to calculate the number of days needed to assess fruit and
vegetables consumption. If it is assumed that mean average is three portions per person per
day (i.e. the national average according to Gregory et al 1990), that the within-person
variance (variation) in consumption from the mean is three portions per person per day

(based on wave one consumption figures) and that the standard error of consumption is 0.75
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portions per day (based on wave one consumption figures), then how many days are required

can be calculated using the stated calculation (figure 3.3)

Therefore, it is estimated that seven-days will be sufficient to calculate fruit and vegetable
consumption in wave one of the study. This will be the same for wave two, assuming that
there is an increase in consumption but the variance and standard error structures do not
change. However, once the results have been analysed it will be possible to work back

through the calculation in order to see if seven-days were sufficient or not.

Figure 3.3: Calculation of the number of days required for checklist
Step 1: calculate the coefficient of variation (cv)

cv= (\’variance/mean) x 100

ev=(¥3/3) x 100

cv=0.58 x 100

cv=3580

Step 2: calculate the percentage standard error (se)
%se = (se/mean) x 100

Yose = (0.75/3.0) x 100

Yse = 0.25 x 100

Yose = 25.0

Step 3: calculate k
k = (58.0)%(25.0)*
k = 3364/625

k = 5.4days

3.6 Validation and repeatability of the seven-day food checklist

It 1s important to have a true measure of consumption in order that it can be shown that any
changes in consumption are due to changes in exposure and are not a reporting error of the
instrument used, i.e. the checklist, therefore the validity of the checklist is vital Validity is
the degree to which a measurement 1s a true and accurate measure of what it purports to
measure (Nelson 1997). For a tool to be properly validated it must be administered in the
same population in which it is to be used. Although the checklist has been previously
validated (Little et al 1999, 2000) it was not in the same population as for this study, which
1s an acknowledged limitation of the study. Furthermore, the lack of a potentially valid tool
does have serious implications for this study. If the checklist has not been validated then it is
not possible to be sure with any degree of accuracy that the tool actually measures what it
Sets out to measure (i.e. fruit and vegetable consumption). In an ideal situation, the checklist

would be measured against another dietary assessment instrument (a standard) such as a
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seven-day weighed record (or a biological marker if appropriate) in order to test how ‘well’
the checklist measured fruit and vegetable consumption — ie. to assess the degree of
agreement between the two measures. Consequently, the underlying issue here is whether the
data derived from the checklist can be believed or not, and therefore in this study it can only
be assumed that results are an accurate representation of what is actually consumed (see

chapter 7.2).

However, as the results derived in this study are not for comparison with other studies but
for within-person and within-group changes of fruit and vegetable consumption due to a
change in physical access within the study group only, the issue of repeatability it may be
argued is much more pertinent (see chapter 4). Repeatability is the extent to which a dietary
assessment tool is capable of producing the same result when used repeatedly in the same
circumstances. The study tool, i.e. the checklist, must be able to pick up differences in fruit
and vegetable consumption between the two waves of data collection. If the tool does not
allow for repeatability, it is not possible with any degree of certainty to be sure that any
difference found between the two waves of data collection are a true variation in
consumption rather than measurement error inherent in the tool. Therefore, a repeatability

study on the seven-day checklist was performed (see chapter 4).

In order to interpret the results of this study it is important to have some confidence in the
accuracy of the measure of fruit and vegetable intake. Although the checklist had been
previously validated, the population for that previous validation were likely to have been
better educated and more motivated than the sample used in the present study. The construct
validity of the checklist was established before the study began, but not the relative validity
in this population, such that there may be either over or under reporting of intake. The
potential error introduced by the use of the checklist may have attenuated the true effect, and

reduced the power of the study.

The use of self-administered dietary assessment methodologies such as the seven-day
checklist employed in this study needs to be carefully considered, particularly with respect to
use in low-income populations. Issues that are particularly pertinent are those of literacy
levels, language barriers and compliance, whereby people may be excluded unnecessarily or

the qualities of the data returned are poor.
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3.7 Sample size calculation

The aim of this study is to explore the changes in fruit and vegetable intake by changes in
physical access to fruit and vegetables. However, as the framework indicated in section 1.2
shows, it is important to analyse the data by differences in accessibility, affordability,
attitudes and consumption. Additionally, it will be important to stratify each variable by
socio-demographic characteristics such as age, gender and socio-economic status. Therefore,
it is important to calculate how many subjects would be required in order to determine any
relationship with any degree of certainty (i.e. the results are not due to chance but to a true
relationship) and in order to do this it is necessary to calculate the sample size. In general the
more subjects in the sample the less likely that a result is due to chance, although a very

large sample may not be feasible.

Two factors in any sample size calculation that need to be addressed are level of significance
and power. Significance is the level to which the results found are not due to chance, whilst
power is the probability that a negative result is actually true. Depending on the type of
analysis that will be undertaken, different calculations are required in order to correctly

calculate the sample size.

3.7.1 Calculation of continuous variables
To calculate the sample size for continuous variables such as fruit and vegetable
consumption, the following formula may be used (Cole 1997):

n=2(_ZJ_—a/2+Zl—g!2
(d*/o)?

Where:

n is the total number of subjects

d* is the difference between the groups to be detected - in this case the number of portions
of fruit and vegetables consumed per day,

o is the standard deviation of fruit and vegetable consumption per day,

Z,-o. is the significance level,

Z; -B is the power.
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In order to show the variation in possible group size (i.e. the minimum number per group),
table 3.3 shows the results of a number of sample size calculations based on different
expected changes in fruit and vegetable consumption (d*) between the two waves of data
collection, differences in the level of power and statistical significance Zy-p+2Z;,- 3)2 and
variations in the standard deviation of fruit and vegetable consumption (c). As can be seen
depending on the level of power and significance, the numbers required in these examples
can vary between 12 and 458 respondents per group. An example of the workings of the
calculation is given below in figure 3.4. Note the value of the term Zy-p+2Z;- 3)2 will
depend on the level of significance and power required, for example for 95% level of
significance and 80% power the figure is 7.8, whilst for 99% significance and 90% power
the figure is 14.9 (Cole 1997).

Table 3.3: Number of people needed per group for continuous variables

Standard deviation of fruit and | Power & statistical significance | Change in consumption of fruit and
vegetable consumption (o) @i =+ Z,—p)* vegetables - portions per day (d*)
0.5 « 1.0 1.5
1.96 80% and 5% 240 60 26
80% and 1% 360 90 40
90% and 5% 323 81 36
90% and 1% 458 115 51
1.30 80% and 5% 104 26 12
80% and 1% 156 40 18
90% and 5% 140 36 16
90% and 1% 199 51 22

Figure 3.4: Example of power calculation for continuous variables

Based on an increase of 1.0 portions of fruit and vegetables per day (d*), with a standard deviation of 1.96
portions per day (o), and with 80% power and 5% statistical significance (VAR AR 5)2‘

n=2(Z, — oy +7Z; — ¢y
(d*/o)?

From Cole (1997) it is known that (Z1 =+ Z) — p)* for 80% power and 5% statistical significance is 7.8.
Therefore the calculation is
n=2(7.8)
(1.0/1.96)
n=60

However, it is necessary to multiply this figure by the number of different groups that the data will be analysed
by. For example, if gender (2 groups) and age (5 groups) are examined, the total number needed would be 60 x
(2 x 5) = 600 respondents in total.
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3.7.2 Calculation of proportions

Apart from group changes in fruit and vegetable consumption, in this study it is important to
investigate proportion of respondents affected by either the exposure (i.e. changes in
physical access) or the outcome (changes in fruit and vegetable consumption). In order to
calculate how many respondents will be within each proportion, it important to assess how
many respondents will be needed in total, Therefore, as before it is necessary to perform a

sample size calculation.

For this type of analyses, the sample size calculation as derived by Cole (1997) is,
Po = p(1+1)/(RR+1)

Where:
Pois the number of people without physical access to fruits and vegetables,
1 1s the proportion of people e. g. with higher intake of fruit and vegetables,
RR s the relative risk of the exposure/outcome i.e. of being a higher consumer of fruit and

vegetables.

As can be seen in these examples, depending on the level of power and significance, as well
as the other terms, the number of people in the sample required can vary between 90 and

3770 respondents (table 3.4).

Table 3.4: Number of people needed in sample for proportions

r Po Power & statistical significance | Size of relative risk (RR)
Zy =+ Zy —p)* -
1.5 2.0 [25
9:1 0.1 80% and 5% 3770 1106 | 578
4:1 0.1 80% and 5% 2165 622 325
2:1 0.1 80% and 5% 1560 448 234
9:1 0.2 80% and 5% 794 486 222
4:1 0.2 80% and 5% 447 271 [ 125
2:1 0.2 80% and 5% 322 231 | 90

Note as previously shown the value of the term (Zy - op + Z; ~ 5)2 will depend on the leve] of
significance and power required, for example for 95% level of significance and 80% power

the figure is 7.8, whilst for 99% significance and 90% power the figure is 14.9 (Cole 1997).
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Figure 3.5: Example of power calculation for proportions

Based on an assumption that Po (the number of people without physical access to fruit ang vegetables) is 0.2 (or

20%), that the relative risk (RR) of being a higher consumer of fruit and vegetables is 2.0, that r (the

proportion of people with higher intakes) is 9:1 and with 80% power and 5% statistica] significance (Z; — g7 +
2

Po= p(1+1)/(RR+r)

Pi=ppXxRR

pi=0.2x2

p]=04

Where p, is the remaining number of people (i.e. with physical access)

p=(po + p1)/2
p=(0.2 + 0.4)/2
p=0.3

d*=p-py

d*=0.4-02

d*=0.2

Where d* is the is the change in fruit and vegetable consumption

f=d*/(Np(1-p)

£=0.2/(N0.3 (1-0.3)

£=0.43

Where f'is a fraction of the standard deviation of d*

N=(+120) X 2((Z) = o + Z, - p)UE)
n=(10/18) x 2 (7.8/0.18)

n=48.6

Where n is the number of people required

but total sample size is n(1 +r)
=48.6 (1+9)
= 486 people in total.

Therefore based on the calculation presented in figure 3.5, it was estimated that at least 486
people would be required in the final sample in order to assess potential changes in the
proportion of respondents classified as either lower or higher intake consumers between the

two waves of data collection.

3.8 Statistical analysis
The baseline (wave one) outcome i.e. fruit and vegetable consumption before the opening of
the superstore has been compared with the follow-up (wave two) outcome after the opening

of the superstore in order to assess changes in fruit and vegetable consumption due to

changes in physical access.

Data obtained for each respondent was entered into g statistical spreadsheet (SPSS for

Windows Version 10.0). The normality of the data were tested against normal distribution
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using a number of different procedures (e.g. one sample Kolmogorov-Smirnov test, plots of
histograms against a normal curve) and showed that absolute intakes at waves one and two
were skewed with ‘long-tails’ for high intake respondents, but that change in consumption
was normally distributed. At an individual level, people who were self-reported high intake
consumers at wave one, also tended to be high reporters at wave two, hence the normality for
the distribution of change. Where ranking was used to categorise people, the wave one and
two consumption levels were transformed using logs but were still skewed. Sub-set analyses
were undertaken with those with the highest levels of consumption removed; this made little
difference to the average effects such that potential outliers did not influence group ranking.
However, because of the large sample and the fact that the change in consumption was
normally distributed, parametric tests were used to analyse changes in fruit and vegetable

consumption levels.

In order to explore the overall hypothesis of the study and the factors within the proposed
framework of consumption ANOVA, chi-square, paired and independent sample t-tests were
used to assess differences in consumption levels and proportions within variables, as well as
to explore the general nature of the data. However, once these simpler techniques had been
used it was necessary to employ more sophisticated tests such as regression analysis (both
logistic and multivariate) to explore the factors that influenced overall/absolute changes in

consumption levels.

The data at each level of the framework of consumption was stratified by the same set of
variables found at baseline to be significant predictors of higher and lower fruit and
vegetable consumption, namely; age, smoking status, educational attainment, attitude
towards healthy eating, household deprivation marker score and the number of children in
the household under the age 16 years. In addition, consumption changes were stratified by

levels of wave one fruit and vegetable consumption.
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4 REPEATABILITY STUDY

This chapter reviews the repeatability study performed on the (respondent) self-

administered prospective seven-day checklist,

4.1 Rationale for repeatability study

Repeatability (sometimes referred to as reliability or reproducibility) refers to the
consistency with which a ‘measure of exposure measures that exposure’ (Margetts
and Nelson 1997, p242) and thus may be defined as the degree to which a method
yields similar results on two different occasions (i.e. a dietary assessment measure
should be capable of producing the same result when used repeatedly in the same
circumstances). This study was designed to assess fruit and vegetable consumption
on two separate occasions approximately one year apart using a prospective self-
administered seven-day checklist, thus the repeatability of the study tool is
pertinent.

The study tool (i.e. the seven-day checklist) must be able to pick up differences in
fruit and vegetable consumption between the two waves of data collection. If the
checklist does not allow for repeatability, it is not possible with any degree of
certainty to be sure that any difference found between the two waves of data
collection are a true variation in consumption rather than measurement error
inherent in the tool, i.e. it can not be valid (Margetts and Nelson 1997, Willett

1998). Therefore, a repeatability study on the seven-day checklist was performed.

4.2 Methodology for repeatability study

In order to perform the repeatability study of the seven-day checklist, it is important
to make sure that it measures fruit and vegetable intake as accurately in the low
consumers as it does in the high consumers in order that stratified analyses may be
undertaken. Therefore, to undertake a repeatability study it was necessary to select

respondents who are at the extremes of fruit and vegetable intake.

As resources to undertake such a study were limited, the findings from wave one of

data collection were used to inform the repeatability study. Results from wave one
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showed that age was one of the strongest predictors of fruit and vegetable intake in
this population - in adjusted analysis those people aged 45 years and over had on
average 1.4 more portions per day of fruit and vegetables than those aged 44 years
and under. Therefore, in order to target effectively the higher and lower consumers
of fruit and vegetables i.e. those at the extremes of intake, age was used to select
respondents for the repeatability study. High consumers of fruit and vegetables
were those aged 45 years and over, whilst low consumers were those aged 44 years

and under.

It was estimated that to assess repeatability it would be necessary to have
approximately 50 people in each of the two groups (44 years and under and 45
years and over) i.e. 100 in total. It was estimated that a 50% response rate could be
obtained if the process of recruitment was done efficiently, therefore approximately
200 would need to be placed with potential respondents. The placement of
checklists for the repeatability study utilised the existing interviewers from the
market research company who were in place for wave two of data collection in the
main study. As the interviewers collected the seven- day checklist from wave two,
they inquired if the respondent (if they fitted the inclusion criteria of age — 45 years
and over or 44 years and under) if they wished to complete a repeatability seven-
day checklist. If they agreed to take part, they were supplied with a further checklist
and a prepaid envelope addressed to the market research company in order to return

it for data entry.

4.2.1 Subject recruitment

There were 51 sampling points to be used in wave 2 of data collection, and so it
Wwas proposed that the interviewers distribute the repeatability checklists to the first
two respondents of each age group (44 years and under and 45 years and over)
within each of these 51 sampling points. This would potentially give 204 checklists
‘placed' with the same person who has completed a wave two questionnaire and

checklist.
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4.3 Results for repeatability study
4.3.1 Response rate and sample profile

The total number of checklists placed as described in chapter 4.2 is unknown but
could not exceed 204. However 143 completed questionnaires were returned, but
three were omitted due to Incompleteness, representing a minimum of response rate

of 69% (figure 4.1). No information is available on non-responders.

Table 4.1 shows the sample profile of the respondents completing the repeatability
study and comparing them to the sample from which they were drawn (i.e. those
completing wave two of data collection, n=615). Overall, the repeatability sample
is statistically representative of the sample from which it was drawn ie, those
completing wave two of data collection, although the young (44 years and under),
those with children and smokers are slightly over-represented but not to a

statistically significant level
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Figure 4.1: Recruitment and response rate for repeatability data collection

Households approached by interviewers for wave one
Approximately n=6700

— 55% no contact made by
interviewers

Househo&s contacted by interviewers for wave one
Approximately n=3000 (45% of originally approached households)

—¥ 67% of household refused to
participate

Households agreed to participate for wave one
n=1009 (15% of originally approached households)

l Before opening of the supermarket

After opening of the supermarket

Households approached by interviewers for wave two
n=1009 (same houscholds as step above in wave one)

, — 22% no contact made by
interviewers (13% no contact,
9% moved away)
Households contacted by interviewers for wave two
n=787

3 13% of households refused to
participate

—P 4% of households with
incomplete data

Households agreed to participate for wave two
n=615 (61% of wave one respondents)

l Repeatability data collection

Households approached by interviewers for repeatability data collection
n=204

—% 30% of households refused to
participate

¥ 1.5% of households with
v incomplete data

Households agreed to participate for repeatability data collection
n=140 (68.6% of households approached)
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Table 4.1: Sample profile by individual and household socio-demographic variables for

repeatability study
Variable Repeatability study | Full sample - Chi-square test

- number number

(percentage) n=140 | (percentage) n=615
Gender
Female | 124 (88.6) | 519 (84.4) | ¥’=2.406 p=0.121
Age
17-44 years 77 (55.0) 304 (49.4) 1=2.249
45+ years 63 (45.0) 311 (50.6) | p=0.134
Employment status
Full-time/part-time work 51 (36.4) 243 (39.6) ¥’=3.825
Unemployed 8(5.7) 28 (4.6) p=0.575
Retired 36 (25.7) 175 (28.5)
Full-time education 2(1.4) 132.1)
Housewife/husband 42 (30.0) 154 (25.0)
Educational attainment
GCSE (or equivalent) and below | 110 (78.6) [ 500 (81.3) | %’=0.002 p=0.960
Benefit levels
No benefits 43 (30.7) 188 (30.6) =0.005
On benefits for less than one year | 9 (6.4) 39(6.3) p=0.998
On benefits for more than one 88 (62.9) 388 (63.1)
vear
Smoking status
Non smokers 71 (50.7) 343 (55.8) ¥'=1.950
Smokers 69 (49.3) 271 (44.1) p=0.163
Number of children in household aged under 16 years
0 75 (53.6) 376 (61.1) x'=6.001
1-2 56 (40.0) 194 (31.5) p=0.050
3 plus 9(6.4) 45 (7.4)
Number of peopie in household (all ages)
1 23 (16.4) 113 (18.4) ¥'=5.634
2 38(27.1) 187 (30.4) p=0.228
3 40 (28.6) 136 (22.1)
4 26 (18.6) 106 (17.2)
5 plus 14 (10.0) 73(11.9)
Housing tenure
Own out-right/paying mortgage 61 (43.6) 255 (41.4) %=0.039
Rent 77 (55.0) 350 (56.9) p=0.578
Car/van access ,
Yes 78 (55.7) 363 (59.0) ¥'=0.975
No 62 (44.3) 249 (40.5) p=0.324
Annual household income
Refused 16 (11.4) 109 (17.7) x=7.338
Under £5000 25179 96 (15.6) p=0.197
£5000 — £9999 43 (30.7) 167 (27.2)
£10,000 - £14,999 25(17.9) 90 (14.6)
£15,000 - £19,999 13 (9.3) 66 (10.7)
£20,000 plus 18 (12.9) 87 (14.1)
Household deprivation score
0 (least deprived) 41 (29.3) 163 (26.5) ¥’=3.358
1 34 (24.3) 180 (29.3) p=0.500
2 45 (32.1) 188 (30.6)
3 16 (11.4) 58 (9.49)
4 (most deprived) 2.4 P13 (2D

(Pearson) Chi square statistical test:

*p<0.5
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4.3.2 Results from seven-day checklist
Overall, as demonstrated in table 4.2 the difference in fruit and vegetable

consumption between wave two of data collection and the repeatability measure
was 0.10 portions per day, with a difference of 0.06 and 004 for fruits and
vegetables respectively. Furthermore, 42.8% of the sample had a mean difference

of within +half a portion of fruits and vegetables per day.

For both fruits and vegetables the median figure did not change although for fruits
and vegetables combined it fell from 2.57 portions per day to 2.43 portions per day
(the same as wave one fruit and vegetable median intake), whilst the 95%

confidence intervals were all similar for fruits, vegetables and fruits and vegetables.

Table 4.2: Fruit and vegetable consumption (portions per day) for repeatability study

| Wave one | Wave two | Repeatability
Fruit
Mean + sd 1.27£1.17 1.28+1.13 1.34+1.40
95% CI 1.07-1.47 1.09-1.47 1.10-1.58
Median 1.00 1.00 1.00
Mode 0.00 (n=15) 0.00 (n=17) 0.00 (n=20)
Range 0.00-5.71 0.00-5.00 0.00-8.00
Vegetables
Mean + sd 1.52+0.93 1.59+0.87 1.63+1.14
95% CI 1.36-1.68 1.44-1.74 1.44-1.82
Median 1.29 1.43 1.43
Mode 1.14 m=18) 1.29 @w=17) 1.00 (n=16)
Range 0.14-5.71 0.14-4.29 0.00~-10.57
Fruit and vegetables
Mean + sd 2.79+1.83 2.87+1.76 2.97+2.27
95% CI 2.48-3.10 2.57-3.17 2.59-3.35
Median 2.43 2.57 2.43
Mode 1.86 (n=11) 1.86 (n=9) 1.57, 1.71 (n=%)
Range 0.29-11.29 0.14-8.43 0.00-18.29

Table 4.3 shows the distribution of consumption for fruits, vegetables and fruits and

vegetables. As can be seen, in general the distributions across the levels of

consumption are similar between wave two and the repeatability measure.
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Table 4.3: Distribution of fruit and vegetable consumption for repeatability study

Consumption | Wave one | Wave two | Repeatability
Fruit

<1.0 portions per day 48.6 47.1 46.4
>1.0 and <2.0 portions per day 22.1 30.0 32.9
22.0 and <3.0 portions per day 20.7 14.3 9.3
23.0 and <4.0 portions per day 5.7 4.3 5.7
24.0 and <5.0 portions per day 1.5 2.9 2.8
>5.0 portions per day 1.4 1.4 2.9
Vegetables

<1.0 portions per day 22.9 19.3 20.0
21.0 and <2.0 portions per day 50.7 53.6 50.7
22.0 and <3.0 portions per day 18.5 16.4 21.4
23.0 and <4.0 portions per day 5.8 10.0 5.0
24.0 and <5.0 portions per day 0.7 0.7 22
23.0 portions per day 1.4 0.0 0.7
Fruit and vegetables

<1.0 portions per day 9.3 9.3 7.1
21.0 and <2.0 portions per day 32.1 27.8 30.8
22.0 and <3.0 portions per day 19.3 19.3 214
23.0 and <4.0 portions per day 17.9 22.2 17.8
24.0 and <5.0 portions per day 11.4 10.0 10.0
>5.0 portions per day 10.0 11.4 12.9

4.3.2.1 Correlations between measures
Tables 4.4 to 4.7 and figure 4.2 show the correlation of the intake of fruits and
vegetables between the test measure (the repeatability measure) and the reference

measure (wave two measure).

As can be seen fruits, vegetables and fruits and vegetables were all highly
correlated (p<0.001) when assessed overall (using bi-variate analysis of Pearson,
Spearman rho and Kappa correlations), and also when stratified by age (17 to 44
yéa.rs and 45 years plus) and smoking status (non-smokers and smokers). This
indicates that there is no differential reporting overall nor by age and smoking
status. However, when the sample was divided into levels of consumption (£2.0
portions per day, >2.0 to <4.0 portions per day, >4.0 portions per day), differences
did appear. For respondents consuming over 2 portions per day the measures were
significantly correlated, but for those consuming <2.0 portions per day the
correlations were significant but not as strong. This may indicate that there is a
differential bias for the lowest consumers of fruits and vegetables, a factor that
must be taken into consideration in the wider analysis of fruit and vegetables

consumption in the study.
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However, using a correlation does have its disadvantages, as it does not measure
the agreement between the two administrations of the checklist but the degree to
which the two are related. Therefore, another technique, which may be used, is the
Bland-Altman method (1986) that assesses the agreement between the methods
across the whole range of intakes. It also provides a method of assessing whether
the difference between the measures is the same across the range of intakes, and
whether the extent of agreement differs for low intakes compared to high intakes.
Bland-Altman plots are the difference between the two measures plotted against the

mean of the two measures.

Figure 4.3 shows the Bland-Altman plot for the repeatability study. The negative
gradient indicates that those respondents with higher intakes of fruits, vegetables
and fruits and vegetables combined are likely to show a larger estimation in the
repeatability study compared to the measure achieved in wave two of data
collection. If there were the same agreement across the range of intakes, then it

would be expected to see a straight-line through the origin.

However, subsequent robustness testing of the data whereby those with very high
intakes of fruits and vegetables were excluded (n=4; id numbers 473, 901, 971,

1075) showed that there was a significant shift in the slope of the line (figure 4.4).

Table 4.4: Overall correlations between measures for repeatability study

R-square Pearson Spearman rank Kendall rank
correlation correlation correlation
coefficient coefficient coefficient

Fruit 0.62 0.786 0.778 0.624
p<0.001*** p<0.00]*** p<0.001***

Vegetables 0.42 0.647 0.642 0.500
p<0.001*** p<0.00] *** p<0.001***

Fruit and vegetables 0.56 0.750 0.765 0.600
p<0.00] *** p<0.00]*** p<0.00]***

Correlation coefficients between measures ***p<0.001, **p<0.01, *p<0.05
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Table 4.5: Correlation between measures as stratified by

age for repeatability study

17 to 44 years (n=77)

[ 45 vears plus (n=63)

Fruits Pearson correlation coefficient 0.692 p<0.001**=* 0.815 p<0.001***
Spearman rank correlation 0.697 p<0.001*** 0.831 p<0.001***
coefficient
Kendall rank correlation coefficient | 0.556 p<0.001*** 0.673 p<0.001***

Vegetables | Pearson correlation coefficient 0.678 p<0.001*** 0.624 p<0.001***
Spearman rank correlation 0.632 p<0.001**=* 0.593 p<0.001***
coefficient
Kendall rank correlation coefficient | 0.498 p<0.00]1*** 0.463 p<0.00]***

Fruitsand | Pearson correlation coefficient 0.678 p<0.001*** 0.758 p<0.001***

vegetables | Spearman rank correlation 0.692 p<0.001*** 0.744 p<0.001***
coefficient

Kendall rank correlation coefficient

0.539 p<0.00] ***

0.615 p<0.001***

Correlation coefficients between measures * **p<0.001, **p<0.01, *p<0.05

Table 4.6: Correlation between measures as stratified by

smoking status for repeatability

study
Non-smokers (n=71) Smokers (n=69)
Fruits Pearson correlation coefficient 0.817 p<0.001*** 0.735 p<0.001***
Spearman rank correlation 0.813 p<0.001**=* 0.720 p<0.00]***
coefficient
Kendall rank correlation coefficient | 0.649 p<0.001*** 0.582 p<0.001***
Vegetables | Pearson correlation coefficient 0.682 p<0.001*** 0.644 p<0.001***
Spearman rank correlation 0.677 p<0.00]*** 0.594 p<0.001***
coefficient
Kendall rank correlation coefficient | 0.536 p<0.001*** 0.460 p<0.00] ***
Fruits and Pearson correlation coefficient 0.777 p<0.001*** 0.729 p<0.00] ***
vegetables Spearman rank correlation 0.783 p<0.001*** 0.684 p<0.001***

coefficient

Kendall rank correlation coefficient

1 0.609 p<0.001%**

0.535 p<0.001***

Correlation coefficients between measures *¥**p<0.001, **p<0.01, *p<0.05

Table 4.7: Correlation between measures as stratified b
consumption for repeatability study

Y wave two fruit and vegetable

<2.0 portions >2.0 to =4.0 portions | >4.0 portions
per day (n=58) | per day (n=54) per day (n=28)
Fruits Pearson correlation 0.202 0.639 0.767
coefficient p=0.128 p<0.001*** p<0.00] ***
Spearman rank 0.344 0.711 0.733
correlation coefficient | p=0.008** p<0.001*** p<0.001***
Kendall rank 0.280 0.539 0.580
correlation coefficient | p=0.006** p<0.00]*** p<0.00] ***
Vegetables Pearson correlation 0.468 0.495 0.474
coefficient p<0.00]**=* p<0.001*** p=0.011*
Spearman rank 0.446 0.413 0.538
correlation coefficient | p<0.001*** p=0.002** p=0.003**
Kendall rank 0.346 0.310 0.417
correlation coefficient | p<0.00]*** p=0.002** p=0.003**
Fruits and Pearson correlation 1 0.176 0.497 0.675
vegetables coefficient | p=0.186 p<0.00] **=* p<0.001***
Spearman rank | 0314 [ 0.549 0.547
correlation coefficient | p=0.016* } p<0.001*** p=0.003**
Kendall rank 1 0.223 1°0.405 0.428
correlation coefficient | p=0.020* | p<0.001*** p=0.002**

Correlation coefficients between measures **2p<0.001, **p<0.01, *p<0.03
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Table 4.8: Mean difference against absolute difference for repeatability study

All respondents (n=140)

Robust sample (n=136)

Pearson correlation = -0.103

Fruits Pearson correlation = -0.321
p<0.001 *** p=0.234
Vegetables Pearson correlation = -0.344 Pearson correlation =0.210
p<0.001*** p=0.811
Fruits and Pearson correlation = -0.368 Pearson correlation = -0.012
vegetables p<0.001*** p=0.891

Correlation coefficients between measures ***p<0.001, **p<0.01, *p<0.05

Figure 4.2
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Figure 4.3: Mean of wave two measure and repeatability measure of fruit and/or
vegetable consumption against difference between wave two measure and
repeatability measure of fruit and/or vegetable consumption.
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Figure 4.4: Mean of wave two measure and repeatability measure of fruit and/or
vegetable consumption against difference between wave two measure and
repeatability measure of fruit and/or vegetable consumption using a robust sample.
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Figures are produced using the Bland-Altman method (Bland and Altman 1986)
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4.3.3.2 Classification

Fruit, vegetable, as well as fruit and vegetable consumption was divided into thirds
of the distribution in order to establish whether those who were consuming low,
medium or high levels during wave two of data collection were also consuming
low, medium or high during repeatability data collection (tables 4.9 to 4.11). The
results show that for fruit, vegetable, and fruit and vegetable consumption, there
was correct classification into the same thirds of 67.9% (n=95), 57.1% (n=80) and
65.0% (n=91) respectively, whilst the figures for gross misclassification into
opposite thirds were 2.1% (n=3), 6.4% (n=9) and 2.1% (n=3) respectively. This
shows that respondents did not change their levels of consumption greatly, as can
be seen by the low levels of gross misclassification. Furthermore, the Kappa
statistics for agreement between the thirds were highly significant (p<0.001) for

fruits, vegetables, and fruits and vegetables.

Table 4.9: Classification of fruit consumption between wave two measure and repeat measure
for repeatability study (percentages)

Thirds of fruit consumption from wave two
Thirds of fruit consumption Low Medium High
from repeat measure
Low 26.4 (n=37) 9.3 (n=13) 0.7 (n=1)
Medium 6.4 (n=9) 15.7 (n=22) 7.9 (n=11)
High 1.4 (n=2) 6.4 (n=9) 25.7 (n=36)

Kappa statistic: 0.517 (p<0.001***)

Table 4.10: Classification of vegetable consumption between wave two measure and repeat
measure for repeatability study (percentages)

Thirds of vegetable consumption from wave two
Thirds of vegetable consumption Low Medium High
from repeat measure -
Low 20.0 (n=28) 10.0 (n=14) 1.4 (n=2)
Medium 12.1 (n=17) 15.0 (n=21) 8.6 (n=12)
High 5.0 (n=7) 5.7 (=8) 22.1 (n=31])

Kappa statistic: 0.358 (p<0.001***)

Table 4.11: Classification of fruit and vegetable consumption between wave two measure and

repeat measure for repeatability study (percentages)

Thirds of fruit and vegetable consumption from wave two
Thirds of fruit and vegetable Low Medium High
consumption from repeat measure
Low 21.4 (n=30) 11.4% (n=16) 0.71 (»=1)
Medium 7.9t (=11 19.3 (n=27) 7.9 (n=11)
High 1.4t (n=2) 5.7t (n=8) 243 (n=34)

Kappa statistic: 0.475 (p<0.001**%)
T - signifies over-reporters in comparison to wave two measure
I - signifies under-reporters in comparison to wave two measure
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Whilst the agreement between thirds is highly statistical. for fruit and vegetable
consumption, 28 respondents (20.0%) could be considered to be under-reporters of
fruits and vegetables, i.e. their repeat measure were in a lower third than their wave
two measure. In addition, 21 respondents (15 .0%) could be considered to be over-
reporters of fruits and vegetables, i.e. their repeat measure were in a higher third
than their wave two measure. In order to assess if under and over-reporters were
different their characteristics were examined as shown in table 4. 12. As can be seen
under and over-reporters were not different, which indicates that there is not likely

to be differential bias between the groups.
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Table 4.12: Sample profile by over and under reporters with respect to wave two measure for

repeatability study

Variable Under-reporters Over-reporters Chi-square test
(percentage) n=21 (percentage) n=28
Gender
Female [95.2 | 85.7 | ¥=1.128 p=0.276
Age
17-44 years 66.7 53.6 x'=0.852 p=0.356
45+ years 33.3 46.4
Employment status
Full-time/part-time work 38.1 393 £ =0.007 p=0.933
Not in work 61.9 60.7
Educational attainment
GCSE (or equivalent) and below | 85.7 [ 852 | ¥’=0.003 p=0.959
Benefit levels
No benefits 28.6 35.7 ¥'=0.278 p=0.598
On benefits 71.4 64.3
Smoking status
Non smokers 52.4 42.9 ¥'=0.437 p=0.509
Smokers 47.6 57.1
1 Number of children in household aged under 16 years
0 47.6 64.3 ¥=2.333 p=0.311
1-2 47.6 35.7
3 plus 4.8 0.0
Number of people in household (all ages)
1 14.3 7.1 x=1.782 p=0.410
2-3 57.1 75.0
4 plus 28.6 17.9
Housing tenure
Own out-right/paying mortgage | 45.0 42.9 x=0.022 p=0.883
Rent 55.0 57.1
Car/van access
Yes 47.6 57.1 x=0.437 p=0.509
No 52.4 42.9
Annual household income
Refused 9.5 10.7 ¥'=0.879 p=0830.
Under £9,999 47.6 57.1
£10,000 - £19,999 33.3 21.4
£20,000 plus 9.5 10.7
Household deprivation score
0 (least deprived) 20.0 28.6 ¥=2.177 p=0.536
T 45.0 25.0
2 25.0 35.7
3 10.0 10.7
4 (most deprived) 0.0 0.0

(Pearson) Chi square statistical test:
*p<0.5

Statistical difference between groups ***p<0.001, **p<0.01,
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4.4 Results from self-administered questionnaire — sensitivity and specificity
analysis

As well as completing the self-administered seven-day checklist, respondents were
asked to repeat the self-administered questions contained at the back of the seven-
day checklist (Appendix S). It is therefore possible to establish the repeatability of

these questions and thus gain information on how repeatable the questionnaires are.

In order to establish the repeatability of these questions, it is possible to measure
the sensitivity and specificity of the questions. Sensitivity is the proportion of
respondents who are truly exposed and are classified as such — in this case those
respondents who answered yes to a question in both the reference measure (here
assumed to be wave two) and the test measure (here assumed to be the repeatability
measure). Specificity is the proportion of respondents who are truly not exposed
and are classified as such - in this case those respondents who answered no to a
question in both the reference measure (here assumed to be wave two) and the test
measure (here assumed to be the repeatability measure). As Margetts and Nelson
(1997) argue a measure cannot be valid unless it is both specific and sensitive. The
method to calculate sensitivity and specificity is shown in figure 4.5 (adapted from
Margetts and Nelson 1997).

Figure 4.5: Definition of sensitivity and specificity used for questionnaire

True status (assume to be results from wave two data collection)
Measured status Yes No Total
(assume to be Yes a b a+b
results from No c d c+d
‘repeatability data | Total a+c ' b+d atb+c+d
collection

Sensitivity — a true yes answer is a/a+c
Specificity — a true no answer is d/b+d

The sensitivity and specificity of a number of questions from the self-administered
questions were calculated where appropriate — ‘when you go shopping ,which of
these affects the choice of foods you buy?’; other than cost, what limits the choice
of food you buy?’; ‘have any of the following caused you to change what foods you
buy over the last 12 months?’; ‘do you have to watch what you eat because of any

of the following?’ (table 4.13).
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The results generated tend to indicate that the questionnaire appeared to be highly
specific illustrating that most respondents who answered no in wave two were also
likely to answer no in the repeat measure. The degree of specificity ranged from
60% to 99%, but for most questions it was over 90%. In broad terms, this may
indicate that there is good consistency for this group, their answers are unlikely to
change and that any subsequent analysis of this group is likely to be robust as the

respondents answers are truly no for each measure.

However, the degree of sensitivity was not as high suggesting that people who
answered yes in wave two did not necessarily answer yes for the repeat measure.
Whilst the sensitivity is high for many questions — upto 100% in some cases, there
are number of questions where the sensitivity falls dramatically to the extent that
for a number of questions the sensitivity is zero. This is particularly true where a
small number of people were answering yes in either measure. The difficulty here
is that it might indicate that people saying that they are, for example, affected or
limited in their choice of food may not be truly affected, which in turn may have
repercussions for the framework for change (see chapter 7), as their answer are

liable to change.
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Table 4.13: Sensitivity and specificity of questions for repeatability study

Question

| Sensitivity Specificity

Question one — when you go food shopping,
The costs of food/my food budget

Not eating certain foods because advised not to by health
professionals

What my spouse/partner will eat

What my child/children will eat

Trying to eat a healthy balanced diet

The kinds of food I like eating

Convenience

Whether my spouse/partner is with me

Whether my child/children are with me
Packaging/display

Food advertising

Programmes/news items in the media

The kinds of food my friends buy

The kinds of foods my relatives buy

Whether I’'m hungry or not

Special offers

Personal beliefs (e.g. religous/cultural/vegeteranism)

92/104 =88%
13/24 =34%

55/69 =80%
64/74 =86%
63/7% =80%
71/103 =69%
40/55=73%
16/24 =66%
22/30=73%
3/10 =30%
8/13 =62%
4/13 =31%
0/1 =0%

2/4 =50%
24/40 =60%
78/100 =78%
47 =57%

which of these affects the choice of foods you buy?

24/36 =67%
112/116 =97%

66/71 =93%
59/66 =89%
47/61 =T7%
27/37 =73%
75/85 =88%
100/116 =86%
98/110 =89%
125/130 =96%
123/127 =97%
1197127 =94%
137/139 =99%
134/136 =99%
86/100 =86%
24/40 =60%
131/133 =98%

Question two — other than cost, what limits the choice of food you buy?

What is available is the store that I can get to

Not much space to store food at home

Small or no fridge

Limited cooking facilities

Don’t know how to cook some foods

Ability to carry and transport foods home

Food goes off before its eaten

Difficult to get to shops with children

Difficult to get to shops because of age or disability

59/72 =82%
13/17 =76%
7/10 =70%
0/3 =0%
13/16 =81%
30/41 =73%
45/56 =80%
7/12 =58%
8/8 =100%

44/68 =65%
118/123 =96%
126/130 =97%
136/137 =99%
117/124 =94%. .
85/99 =86%
77/84 =92%
121/128 =95%
124/132 =94%

Question three - have any of the following caused you to cha
last 12 months?

Dlness

Difficulty walking

Acquired a household car/van
Loss of household car/van

Less money to spend

More money to spend

Got married/new (live in) partner
Separated from spouse/partner
New baby

Kid(s) moved out

Other reasons

11720 =55%
10/15 =66%
1/1 =100%
2/3 =66%
35/44 =80%
8/13 =62%
1/1 =100%
4/4 =100%
4/4=100%"
3/4 =75%
8/26 =31%

nge what foods you buy over the

115/120 =96%
123/125 =98%
136/139 =98%
136/137 =99%
86/96 =90%

118/127 =93%
138/139 =99%
133/136 =98%
134/136 =99%
133/136 =98%
105/114 =92%

Question five — do you have to watch what you eat because of any of the follow

No
Yes — illness/allergy
Yes — trying to lose weight

54/80 =68%
16/20 =80%
34/46 =74%

ing?
50/60 =83%
113/120 =94%
88/94 =94%

Yes ~ pregnancy 1/13 =33% 134/137 =98%
Yes — personal beliefs (e.g. religous/cultural/vegeteranism) 3/4=75% 133/136 =98%
Yes — other reason(s) 0/5 =0% 132/135=98%
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4.5 Discussion and implications of repeatability study

The repeatability of the self-administered checklist and questions used in the study
was assessed in 140 respondents who completed wave two of data collection,
representing a minimum response rate of 69%. The sub-sample used to assess

repeatability was representative of the larger sample from which it was drawn.

The results in general show that the seven-day checklist is extremely repeatable,
with high correlations (p<0.001 using bi-variate analysis) achieved. These
correlations were also achieved when the sample was stratified by age (17-44 years,
45 years plus) and smoking status (non-smokers, smokers). However, when the
sample was stratified by fruit and vegetable intake (2.0 portions per day, >2.0 to
<4.0 portions per day, >4.0 portions per day), the correlations achieved by the
lowest consumers (<2.0 portions per day) whilst in the main were significant, they
were not as strong as for the other levels of consumption (those consuming >2.0 to
<4.0 portions per day, >4.0 portions per day). This may indicate that there may be
some small degree of differential reporting at the lower levels of consumption and
that this will have implications for the study. Another issue that needs to be
addressed is that of regression to the mean, in that the two measures achieved for
each respondent may be different, but their means may be in line with the sample

mean.

However, the Bland-Altman method of assessment of the agreement across the
range of intakes showed that those respondents with the very highest intakes of
fruits and vegetables may have the largest differential in consumption, although as
demonstrated if these are removed, then the difference across the range of intakes is

minimal.

The differences ascribed between the repeatability measure and the reference
measure (wave two intakes) may be due to either true subject variation but also
may be due to measurement error. With respect to subject variation, this may be
systematic or random but is difficult to distinguish (Margetts and Nelson 1997).
However, this highlights the complications associated with repeatability studies,
particularly as in the true sense of the word, a repeatability study can never be

undertaken in exactly the same circumstances, as there is always genuine variation
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in the diet. Nelson (1997) further explains by stating that the concept of the ‘same

circumstances’ cannot exist when trying to assess the repeatability.

Other issues also impinge on the level of repeatability include the time-period
between administrations of the research tool. As Willett (1998) argues, to undertake
repeatability study can be difficult, because if the time between the administrations
is too short there can be a learning effect, but if the period is too long then there can
be genuine changes in eating behaviour and intakes of some respondents. In a
systematic review of food frequency questionnaires, Cade et al (2002) found that
correlation coefficients of repeat administrations at one month or less tended to
give higher figures than those for repeat measures further apart in time. This may
be due in part to seasonal variations in consumption patterns (Klaver et al 1988),
which will also be likely to affect what is present in food stores, particularly those
with a limited range of fruits and vegetables. However, Burema et al (1988) argue
that to assess repeatability two (or more) measurements are needed relating to

periods in time that are as similar as possible.

The issue of a short time period between administrations of the self-completed
seven-day checklist used in this study may be relevant, Subjects were asked to
complete the repeat measure within a few days of completing their wave two
measure, which may have led to respondents remembering their previous
responses, and thus leading to an over-estimation of the repeatability of the
measure. Willett (1998) also acknowledges that whilst repeatability studies are
generally quick, cheap and convenient they are an appropriate part of dietary

assessment evaluation but are not a substitute for validity studies.

With respect to other studies, Willett (1998) indicates that many studies have
investigated repeatability with respect to nutrient levels rather than specific food
groups such as fruits or vegetables. Evidence from other studies found in the
literature indicates that the reproducibility of measures for fruits and vegetables are
widely variable. For example after six-months Ocke et al (1997) found the
reproducibility to be 0.80 and 0.70 for men (for vegetables and fruit respectively)
and 0.61 and 0.77 for women (for vegetables and fruits respectively), whilst in the

Health Professionals Follow-up study, for fruit the correlation was 0.71 and for
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cruciferous vegetables 0.61 (Hu et al 1999). Riboli et al (1997) found the short-

term reproducibility (two to three months) of fruits and vegetables were 0.77 and
0.65 respectively.
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S WAVE ONE (BASELINE) RESULTS

This chapter examines wave one (baseline) data collected on study participants
before the opening of the superstore. Self-reported fruit and vegetable intakes were
examined within the framework of consumption as described in chapter 1.3. The
data were obtained through interviewer-administered and self-completed
questionnaires and a self-completed seven-day food checklist as described in

chapter 3.4.

5.1 Recruitment of respondents and response rate

The aim of the study was to determine whether an increase in physical access to
fruit and vegetables through the opening of a locally accessible superstore in an
area of low fruit and vegetable consumption would lead to increased consumption

of fruits and vegetables.

Data are presented for both the 1009 respondents who completed wave one of the
study and a sub-set of 615 respondents who subsequently completed both waves of
the study (i.e. before and after the opening of the superstore). The respondent was
the person in the household principally responsible for domestic arrangements and
only one person per household was able to participate. All intakes of fruits and
vegetables were measured as portions per day, vegetable consumption excluded all
potatoes and potato products but included baked beans, whilst fruit intake included
fruit juice upto a maximum of one portion per day as in accordance with National

Heart Forum guidelines (1997).

The recruitment of the 1009 respondents into wave one is shown in figure 5.1. In
order to recruit 1009 respondents, approximately 6700 households were initially
approached. Of these 6700 households, approximately 55% had no contact made
(i.e. nobody was at home or the property was vacant when the interviewer called).
Of the remaining 45% of households (i.e. where interviewer contact was made)
approximately 33% of households agreed to participate (i.e. 15% of original 6700

households). No information was available on non-responders.
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Figure 5.1: Recruitment and response rate for wave one of data collection

Households approached by interviewers for wave one
Approximately n=6700

P 55% no contact made by
interviewers

v
Households contacted by interviewers for wave one
Approximately n=3000 (45% of originally approached households)

P 67% of household refused to
participate

v .
Households agreed to participate for wave one
n=1009 (15% of originally approached households)

5.2 Sample profile
This section of the chapter gives an overview of the study sample for baseline

socio-demographic factors at both the individual and household level.

Table 5.1 shows the socio-demographic profile of the study sample at the
individual level of the respondent. The majority of the sample was female (81.9%
when n=1009; 84.1% when n=615), tended to be older which was reflected in the
fact that nearly 28% of the sample classified themselves as retired, were poorly
educated with approximately 72% of the samples achieving qualifications at GCSE
(or equivalent) at most, with approximately 20% in full employment (20.0% when
n=1009; 18.9% when n=615 worked full time) and collected some sort of state

benefit (including pensions).
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Table 5.1: Baseline sample profile by individual socio-demographic variables

Variable Number (Percentage) n=1009 — | Number (Percentage) n=615 —

for all respondents in wave one | for respondents completing
waves one and two

Gender

Male 183 (18.1) 98¢15.9)

Female 826 (81.9) 317 (84.1)

Age

17-24 years 91 (9.0) 51(8.3)

25-34 years 200(19.8) - 119 (19.3)

35-44 years 227 (22.5) 145 (23.6)

45-64 years 270 (26.8) 165 (26.8)

65+ years 221 (21.9) 135 (22.0)

Employment status

Full-time work 202 (20.0) 116 (18.9)

Part-time work 189 (18.7) 116 (19.3)

Unemployed 55(5.5) 33(53.49)

Retired 279 27.7) 171 (27.8)

Full-time education 11 (1.1) 6(1.0)

Housewife/husband 249 (24.7) 137 (25.5)

Educational attainment

GCSE (or equivalent) and 732 (72.5) 441 (71.7)

below

Above GCSE (or equivalent) 277 (27.5) 174 (28.3)

Receipt of benefit levels

No benefits 326 (32.3) 188 (30.6)

On benefits for less than one 67 (6.6) 39(6.3)

year :

On benefits for more than one 616 (61.1) 388 (63.1)

vear

Table 5.2 shows the socio-demographic profile of the study sample at the
household level of the respondent. Most people rented their properties (59.2%
when n=1009; 56.9% when n=615), had access to a car or van (58.3% when
n=1009; 57.2% when n=615), did not have children under the age of 16 years in the
household, had relatively poor household incomes - at least 55% of households had

an annual income of under £15,000 and were materially deprived.

The household deprivation marker score was based on the Townsend index
(Townsend 1987) and comprised four components, namely: car/van
ownership/access, housing tenure, household unemployment and overcrowding
(more than one person per room excluding couples) - the more deprived the
household, the higher the score (range zero to four). Nearly 75% of households had
some degree of material deprivation, with nearly 14% being highly deprived with a

score of three or four.
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Table S.2: Baseline sample profile by household socio-demographic variables

Variable Number (Percentage) n=1009 ~ | Number (Percentage) n=615 —

for all respondents in wave one | for respondents completing
waves one and two

Children aged under 16 years

Yes 434 (43.0) 280 (45.5)

No 534 (52.9) 314 (51.D

Number of children in household aged under 16 years

0 569 (56.4) 332 (54.0)

1 171 (16.9) 112 {18.2)

2 164 (16.3) 109 (17.7)

3 74 (1.3) 42 (6.8)

4 16 (1.6) 6(1.0)

5 12 (1.2) 11(1.8)

6 3(0.3) 3(0.3)

Number of people in household (all ages)

1 190 (18.8) 103 (16.7)

2 325(32.2) 192 (31.2)

3 192 (19.0) 130 (21.1)

4 189 (18.7) 121 (19.7)

5 78 (1.7) 45(7.3)

6 1717 9(1.3)

7 13(1.3) 10 (1.6)

8 5(0.5 5(0.8)

Housing tenure

Own out-right 166 (16.5) 117 (19.0)

Own — paying mortgage 228 (22.6) 138 (22.4)

Rent ) 597 (59.2) 350 (56.9)

Car/van access

Yes 588 (58.3) 352 (57.2)

No 421 (41.7) 263 (42.8)

Annual household income

Refused 177 (17.5) 104 (16.9)

Under £5000 166 (16.5) 101 (16.4)

£5000 - £9999 249 (24.7) 145 (23.6)

£10,000 - £14,999 139 (13.8) 93 (15.1)

£15,000-£19,999 105 (10.4) 67(10.9)

£20,000 plus 131 (13.0) 80 (13.0)

Household deprivation marker score

0 (least deprived) 257 (25.5) 159 (25.9)

1 297 (29.4) 185 (30.1)

2 305 (30.2) 181 (29.4)

3 120 (11.9) 75(12.2)

4 (most deprived) 15(1.5) 9(1.5)

5.2.1 Comparison of sample data to ward level data

In the process of respondent recruitment 15% of the households approached

completed wave one of data collection. It was necessary to compare sample

characteristics with data available on the area from which the sample was drawn —

in this case the Seacroft and Whinmoor wards of Leeds, in order to establish how

representative the sample was of the population from which it was drawn. This will

help establish the external validity (i.e. the generalisability) of the results, which
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will depend on the distribution of the respondents with regard to socio-
demographic background (Johansson et al 1999). Due to the timing of this study,
the 1991 census is the last ward level data available for many of the sample

characteristics (table 5.3.)

Table 5.3: Comparison of sample profile with 1991 Census data

Variable Sample Sample Seacroft Whinmoor Leeds*
n=1009 n=615 Ward* Ward*

Population 2.7° 1.6° 18,983 19,010 680,722

65 years plus 21.9 22.0 20.8 18.1 18.8

Unemployed 35 5.4 18.0 9.1 9.4

Long-term illness 14.0 14.5 17.2 13.6 14.2

Single adult 18.8 16.7 30.1 26.0 29.5

households

More than one adult | 37.6 372 38.3 44.1 43.5

households (no

children)

Three or more 10.4 10.1 7.8 5.5 5.0

dependent children

Lone parent 10.8 11.1 8.9 5.5 4.3

Households with 18.5 19.5 28.4 24.1 25.4

pensioners only

No car available 41.7 42.8 61.1 43.2 41.3

Owner-occupiers 40.8 43.1 27.5 49.8 61.3

Over-crowded 16.7 17.6 2.9 1.8 1.9

*According to 1991 Census, “Percentage of total population of Seacroft and Whinmoor wards

As can be seen from the table (5.3), whilst there were differences between the
sample and the ward level characteristics, for most variables these differences were
small. The unemploved, single adult households and households with pensioners
only were under-represented with respect to the ward level data. However, two
points should be made regarding this; firstly, in the sample the percentage of
people, particularly men who classified themselves as housewives/husbands was
very high and may be due to the respondent not wanting to admit they were
unemployed; secondly, whilst households with pensioners only living in them was
low, those people aged 65 years plus were the largest of the age groups in the
sample and are shown to be representative of the number living in the wards,
therefore it may be concluded that it is possible to make assumptions regarding this
age group. Households with more dependent children and lone —parent households
were over-represented in the survey, however, as has been shown in chapter two,
these groups of people may be some of the most disadvantaged in terms of money
and shopping, and thus it is important to consider them. Data from the Health
Education Authority’s 1993 Health and Lifestyle Survey found that 22.7% of all
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households and 43.3% of the lowest income households had no access 1o a car, a
finding that reflects the percentage having access to a car in this sample (Caraher et

al 1998).

Summary

At an individual level, the study respondents were mainly female, older, not
working in full time employment, had poor educational attainment and were
receiving state benefit(s). At the household level, most people rented their
properties, had access to a car or van, did not have children under the ageof 16 In
the house, had low incomes and were materially deprived. With reference to
existing data the study sample appears to be representative of the wider population

from which they were drawn.

5.3 Wave one fruit and vegetable intake

This part of the chapter examines self-reported fruit and vegetable consumption by
the sample population in wave one (i.e. before the opening of the superstore). All
intakes were measured as portions per day, and are reported for all 1009
respondents interviewed in wave one and for the sub-set of 615 respondents who

were subsequently followed-up for wave two of the research.

Overall the mean self-reported fruit and vegetable consumption as assessed by the
seven-day food checklist was 2.77 portions per person per day, and was comprised
of 1.23 and 1.54 portions of fruit and vegetables per person per day respectively.
The range was wide from 0 to nearly 20 portions per person per day, whilst the
median and modal ﬁgures were both 2.43 portions ber person per day (table 5.4).
However, for those respondents subsequently completing wave two of data
collection (n=615), the mean self-reported fruit and vegetable consumption was
2.88 portions per person per day, and was comprised of 1.30 and 1.58 portions of
fruit and vegetables per person per day respectively. The range, the median and
modal figures remained unchanged (table 5.4). The issues of the relative validity
and repeatability of the checklist were examined elsewhere (chapters seven and

four respectively).
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Table 5.4: Baseline fruit and vegetable consumption (portions per day)

| Wave one (n=1009)

| Wave one (n=615)

Fruit

Mean + sd 1.23+1.16 1.30£1.17
95% CI 1.16-1.30 1.21-1.39
Median 1.29 1.00

Mode 0.0 @=109) 0.0 (n=67)
Range 0.0-10.85 0.0-8.43
Vegetables

Mean + sd 1.54+1.02 1.58+1.07
95% CI 1.48-1.61 1.49-1.67
Median 1.43 1.43

Mode 1.0 (n=97) 1.0 (n=62)
Range 0.0-11.29 0.0-11.29
Fruit and vegetables

Mean % sd 2.77+1.96 2.88+2.00
95% CI 2.65-2.90 2.72-3.04
Median 2.43 2.43

Mode 2.43 (n=56) 2.43 (n=39)
Range 0.0-19.57 0.0-19.57

Table 5.5: Distribution of wave one fruit and vegetable consumption

Consumption Wave one (n=1009) Wave one (n=615)
Percentage ' Percentage
Fruit
<1.0 portions per day 48.8 44.6
21.0 and <2.0 portions per day 29.9 31.3
22.0 and <3.0 portions per day 12.7 15.3
23.0 and <4.0 portions per day 5.7 5.7
24.0 and <5.0 portions per day 1.9 2.1
=35.0 portions per day 1.0 1.0
Vegetables
<1.0 portions per day 23.8 22.9
21.0 and <2.0 portions per day 52.1 50.3
22.0 and <3.0 portions per day 16.9 18.8
23.0 and <4.0 portions per day 5.1 5.7
24.0 and <5.0 portions per day 0.9 1.0
235.0 portions per day 1.2 1.3
Fruit and vegetables
<1.0 portions per day 9.9 9.8
21.0 and <2.0 portions per day 27.7 24.5
22.0 and <3.0 portions per day 26.6 26.4
23.0 and <4.0 portions per day 15.9 16.9
24.0 and <5.0 portions per day 9.6 11.3
>5.0 portions per day 10.3 11.1

The majority of the sample ate less than one portion of fruit per day (48.8% when
n=1009; 44.6% when n=615), whilst 23 to 24% ate less than one portion of
vegetables per day. For total fruit and vegetable consumption, compared to the
national average of three portions per day (Gregory et al 1990), 35.8% (when
n=1009) and 39.3% (when n=615) of the sample met or exceeded this, whilst
10.3% and 11.1% (when n=1009; n=615% respectively) met the national target of
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at least five portions per dav. At the other extreme just under 10% of the sample ate
less than one portion of fruit and vegetables a day in total (table 5.5). The
distribution of total fruit and vegetable intake is shown in Figure 5.2.
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5.3.1 Variations in fruit and vegetable consumption by basic individual and
household socio-demographic variables

Table 5.6 shows that using ANOVA analysis there were statistically significant
differences (p<0.001 for statistically significant variables) within socio-
demographic groups using individual and household level variables. One of the
most striking differences was that associated with age, with respondents from the
oldest age group (65 years and over) eating twice as much fruit and vegetables as
those respondents from the youngest age group (17-24 years). Indeed there was a

strong age gradient, with increasing consumption as age increased.

Those respondents living in houses that did not have any children under the age of
16 in them, had significantly higher intakes of fruit and vegetables, upto 1.13
portions more per person per day. Furthermore, as the number of children under the
age of 16 in the household increased the amount of fruit and vegetables consumed
by the respondent steadily decreased. This was also reflected in the gradient of
number of people in the household with fruit and vegetable consumption, where
single person household respondents had statistically the highest level of fruit and
vegetable consumption. However there were no statistical differences in

consumption within gender and educational attainment.
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Table 5.6: Baseline fruit and vegetable consumption by individual and household socio-

demographic variables

Wave one (n=1009)

Wave one (n=615)

Variable Meansd ANOVA n Mean=sd ANOVA
(85%CD value (95%CD value
Gender
Male 183 | 2.82+1.76 | F=0.124 98 2.95%1.77 | F=0.142
2.56-3.07 p=0.725 2.59-3.30 p=0.707
Female 826 | 2.76+2.00 517 | 2.87+2.04
2.63-2.90 2.69-3.04
Age
17-24 years 91 1.72+0.99 | F=27.765 51 1.73%1.03 | F=23.890
1.52-2.44 p<0.001*** 1.44-2.02 p<0.001***
25-34 years 200 | 2.19+1.80 119 | 2.10%1.33
1.94-2.44 1.86-2.34
35-44 years 227 | 2.40+1.48 145 | 2.42+1.42
2.21-2.60 2.19-2.66
45-64 years 270 | 3.30+2.08 165 | 3.49%2.18
) 3.04-3.55 3.15-3.82
65+ years 221 | 3.49+2.22 135 | 3.75+£2.43
3.18-3.77 3.33-4.16
Educational attainment
GCSE (or equivalent) | 732 | 2.78+2.07 | F=0.065 441 2.86%2.13 | F=0.095
and below 2.63-2.93 p=0.799 2.66-3.06 p=0.758
Above GCSE (or 277 | 2.75+1.61 174 | 2.92+1.63
equivalent) 2.56-2.94 2.67-3.16
Children under the age of 16 years
Yes 434 | 2.27+1.64 | F=53.028 280 | 2.29+1.48 | F=50.972
2.12-2.42 p<0.001*** 2.11-2.46 p<0.00] ***
No 534 | 3.17+£2.12 314 | 3.4242.26
2.99-3.35 3.17-3.68
Number of children in househeld (under the age of 16 vears)
0 569 | 3.14%2.09 | F=24.473 332 | 3.36%2.25 | F=22.300
2.97-3.31 p<0.001*** 3.11-3.60 p<0.001***
1-2 335 | 2.35£1.72 221 2.37+1.46
2.16-2.53 2.17-2.56
3 plus 105 | 2.15+1.43 62 2.15+1.52
1.87-2.42 1.77-2.54
Number of people in household (all ages)
1 190 13.20+£2.27 | F=8.248% 103 | 3.37+2.50 | F=7.831
2.87-3.52 p<0.001*** 2.89-3.86 p<0.001***
2 325 | 3.04+1.94 192 | 3.31%2.08
2.83-3.25 3.02-3.61
3 192 | 2.58+2.11 130 | 2.55%1.73
2.28-2.88 2.25-2.85
4 189 | 2.39+1.59 121 2.46+1.66
2.17-2.62 2.16-2.76
5 plus 113 | 2.26x1.43 69 2.30%1.51
1.99-2.52 1.94-2.66

ANOVA statistical test: Statistical difference within groups ***p<(.001, **p<0.01, *p<0.05
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5.3.2 Variations in fruit and vegetable consumption by cigarétte smoking

As described in chapter 1.3 a framework of consumption was developed in order to
gain further insights into the role of increased physical access to fruits and
vegetables in their consumption. However, it may be important to stratify by key
variables such as age and smoking status, tables 5.7 and 5.8 show the mean intake
of fruit and vegetables when stratified by smoking status, and by age and smoking

status.

Table 5.7: Baseline fruit and vegetable consumption by smoking status

Wave one (n=1009) Wave one (n=615)
Variable n Mean#sd ANOVA n Meantsd ANOVA
(95%CD value (95%CD value
Smoking status
Never smoker 302 | 3264234 | F=17.120 195 3.21%2.22 | F=6.492
2.99-3.52 p<0.00] *** 2.90-3.52 p<0.001***
Ex-smoker 235 | 3.07£1.91 141 3.20%1.99
2.82-3.31 2.87-3.53
Light smoker (upto | 178 | 2.44+] 44 109 2.50%1.48
12 cigarettes per 2.22-2.65 222279
day)
Heavy smoker 279 | 2.24+]1.68 161 2.48+£1.95
(more than 12 2.05-2.44 2.17-2.79
cigarettes per day) '
Smoking status
All never and ex- 537 1 3.1842.16 | F=48.961 336 3.21£2.12 | F=19.530
smokers 2.99-3.36 p<0.00]*** 2.98-3.43 p<0.001***
All smokers (light 457 | 2.32+1.59 270 2.49+1.78
and heavy) 2.17-2.47 2.28-2.70

ANOVA statistical test: Statistical difference within groups ***p<(.001, **p<0.01, *p<0.05

Table 5.7 shows that there was an inverse gradient between smoking status and
fruit and vegetable intake, with heavy smokers consuming in the region of a portion
of fruit and vegetables less a day than never smokers. Indeed, when all smokers
were grouped together (i.e. light and heavy smokers) theyr consumed between 0.72

and 0.86 portions a day less than non-smokers (never and ex-smokers) (p<0.001).

Table 5.8 shows that when fruit and vegetable consumption was stratified by both
age and smoking status that never and ex-smokers consistently consumed more
fruits and vegetables than smokers, irrespective of age. However, the strong age
gradient in fruit and vegetable consumption as indicated in table 5.8 continues, with
non-smokers and smokers aged 65 years plus consuming double the amount of fruit
and vegetables a day compared to non smokers and smokers aged 17-24 years

respectively (both p<0.001). Overall, the lowest and highest daily consumption of
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fruit and vegetables was found in those smokers aged 17-24 years and non-smokers

aged 65 years plus respectively.

Table 5.8: Baseline fruit and vegetable consumption stratified by age and smoking status

Wave one (n=1009) Wave one (n=615)
Age (years) Smoking status Meanzsd Meantsd
(95%CD) (95%CD)
Never and ex-smokers ;iézl -1162 : § g_izl 3253
. 1.61x0.85 1.55+0.75
17-24 All smokers 1.37-1.85 1.26-1.84
Within age group F=1.023 F=1.080
ANOVA value p=0.315 p=0.304
Never and ex-smokers 2.6642.28 2.42+1.47
2.19-3.13 2.02-2.82
1.78+1.12 1.85+1.16
25-34 All smokers 1.56-2.00 1.57-2.13
Within age group F=12.637 F=5.687
ANOVA value p<0.001*** p=0.019*
Never and ex-smokers 2.84£1.55 2712141
2.55-3.13 2.39-3.03
2.01%1.31 2.13%1.40
35-44 All smokers 1.77-2.25 1.79-2.59
Within age group F=18.807 F=6.057
ANOVA value p<0.00] *** p=0.015*
Never and ex-smokers 3.6442.31 3.75+2.32
3.27-4.01 3.27-4.23
2.91%1.70 3.18+1.94
45-64 All smokers 2.623.20 2.72-3.64
Within age group F=8.396 F=2.701
ANOVA value p=0.004** p=0.102
Never and ex-smokers 3.6442.29 3.85+2.49
3.27-4.01 3.33-4.37
3.20%2.10 3.62+2.36
65 plus All smokers 2.69-3.71 2.88-4.36
Within age group F=1.804 F=0.251
ANOVA value p=0.181 p=0.617
All ages Within never and ex- F=9.936 F=9.764
smokers ANOVA value p<0.001*** p<0.001***
All ages Within all smokers F=18.305 F=13.307
ANOVA value p<0.00] *** p<0.001***

ANOVA statistical test: Statistical difference within groups ***p<0.001, **p<0.01, *p<0.05

Summary
The mean level of fruit and vegetable consumption before the opening of the

superstore, ranged between 2.77 (when n=1009) and 2.88 (when n=615) portions
per person per day. Nearly 40% percent of the sample was eating three or more
portions per day, which is estimated to be the national average (Gregory et al
1990), although 10% of respondents ate less than one portion per day.
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Higher intake consumers of fruits and vegetables were statistically found to be
those who did not have children under the age of 16 years in the household, and
those with smaller households. The most striking differences in fruit and vegetable
consumption were found for age and smoking status, with older people and non-

smokers having statistically the higher intakes of fruits and vegetables.

5.4 Factors in the framework of consumption

As has been described fully in chapter 1.3, it is important to examine whether
changes in physical access to fruit and vegetables leads to an increased intake
within a framework, that allows other factors to be examined. These factors were
namely, physical access to fruit and vegetables, availability of fruit and vegetables,
affordability of fruit and vegetables, attitude towards healthy eating, and the buying
and consumption of fruit and vegetables. Within this section, each of these factors
was examined for their wave one characteristics and their effect on fruit and

vegetable consumption.

5.4.1 Physical access to fruit and vegetables

Physical access to fruit and vegetables was examined by where fruit and vegetables
were bought (i.e. shopping practices), the distance travelled to procure them and
what transport was used. In order to aid in the analysis of shopping practices, the
stores used for food shopping were divided into two, namely; the mainstream
multiple high street stores such as Tesco, Asda and Sainsbury (Wrigley 1998) —
referred to here as ‘big’ stores and the limited range/low cost stores such as Lidl,
Netto and Kwik-Save (Bromley and Thomas 1993), referred to here as ‘budget’

stores.

To enable investigation of the current physical access to fruit and vegetables,
straight-line distances were calculated between the postcode of the respondent and
the store used to buy fruit and vegetables. However, for wave one data, these
distances were only available for respondents who bought their fruit and vegetables
in the same store used to buy their ‘main’ household food shopping. Caution must
also be noted as the straight-line distances may have an error of £0.1km due to the

nature of the calculation.
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Table 5.9 indicates that over 60% of respondents bought their fruit and vegetables
in what would be considered a ‘big’ store and that most of these respondents did so
from one particular store (Asda), whilst a minority of respondents bought their fruit
and vegetables from a “budget’ store (10 to 11%). Furthermore, a sizeable
percentage also bought their fruit and vegetables from other sources such as

markets and greengrocers.

Table 5.9: Stores used to buy fruits and vegetables at baseline

Name of food store Wave one (n=1009) (%) Wave one (n=615) (%)
All “big’ stores 62.5 60.6

All ‘budget’ stores 11.1 10.4

Other stores (not specified) 5.8 6.2

Other sources (market, 16.7 19.0

greengrocers etc.)

Table 5.10: Straight-line distances travelled to fruit and vegetable store at baseline

All store shoppers Big store Budget store
shoppers shoppers
n=1009 n=615 n=1009 n=615 n=1009 n=615

Mean#sd 2.50£1.89 | 2.57+2.04 | 2.64+1.96 | 2.7132.11 1.55+0.84 | 1.53+0.93
(km)
Range 0.10-12.33 | 0.10-12.33 | 0.36-12.33 | 0.61-12.33 | 0.10-3.70 0.10-3.70
(km)
Distance
radii (%)
<0.5km 1.8 1.5 0.9 0.0 8.0 12.2
>0.5-<1.0km | 10.9 11.5 94 9.9 20.7 225
>1.0-<1.5km | 15.3 16.8 13.2 15.4 28.8 26.5
>1.5km 72.0 70.2 76.5 74.7 42.5 38.8

The straight-line distances travelled by respondents to the store used to purchase
fruits and vegetablés is explored in table 5.10 and shows the distance travelled was
on average approximately 2.5km, with a range from 0.10km to 12.33km. In general
respondents using ‘big’ stores had to travel considerably further compared to those
using ‘budget’ stores, with under 1.0% of ‘big” store shoppers living within 500m

of the store used.

Furthermore, as table 5.11 suggests, those people who travel to and used ‘big’
stores consumed more fruits and vegetables than ‘budget’ store shoppers. However,
those respondents who used other sources such as greengrocers and markets to
purchase their fruits and vegetables had the highest mean intakes of fruits and

vegetables (statistically significant when n=1009).
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Table 5.11: Consumption of fruit and vegetables by baseline fruit and Vegetable store type

Wave one (n=1009) Wave one (n=615)

Store tvpe Number | Mean+sd ANOVA Number [ Meantsd | ANOVA

95%CI value 95%CI value
Big store 631 2.78+1.88 | F=5.614 373 2.89+1.96 | F=1.805
shoppers 2.64-2.93 | p=0.001** 2.69-3.09 | p=0.145
Budget store 112 2.21+1.36 64 2.44+1.52
shoppers 1.95-2.46 2.05-2.82
Other stores (not | 59 2.77+1.85 38 2.92+1.87
specified) 2.29-3.25 2.30-3.53
Other sources 169 3.18+£2.54 117 3.16+2.40

2.80-3.57 2.72-3.60

ANOVA statistical test: Statistical difference within groups ***p<0.001, **p<0.01, *p<0.05

S.4.1.1 Transportation issues
Approximately 60% of the sample had regular access to a car or van, but as the
results indicate there was no difference in fruit and vegetable consumption figures

vetween those with or without access to a car or van (table 5.12).

Table 5.12: Baseline fruit and vegetable consumption by regular access to a car or van

| Wave one (n=1009) Wave one (n=615)
Accesstoa Number Meantsd ANOVA Number Meantsd ANOVA
car or van ’ 95%CI value 95%CI value
Yes | 588 2.74%1.70 | F=0.499 352 2.87+1.80 | F=0.024

| 2.60-2.87 | p=0.480 2.68-3.06 | p=0.878
No ’ 421 2.8242.27 263 2.89+2.25

i 2.61-3.04 2.62-3.16

ANOVA statistical test: Statistical difference within groups ***p<0.001, **p<0.01, *p<0.05

Table 5.13 reveals that a car was the most used mode of transport used for fruits
and vegetables shopping, although approximately 25% of the sample had to take a
taxi, a bus or walk to the stores, However, those respondents who used a bus to
access the stores had a mean daily intake of over half a portion of fruits and
vegetables rryxyore than those uéing a car. Respondents using a “store’ bus had the
highest intakes, but with such a small number this result needs to be considered

carefully.
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Table 5.13: Baseline consumption of fruit and vegetables by transportation used to access store

Wave one (n=1009) Wave one (n=615)

Transportation Number | Meantsd ANOVA Number Meantsd ANOVA

95%Cl1 value 95%C1 value
Household’s own 403 2.71£1.67 | F=3.105 239 2.79+1.68 | F=2.428
car 2.54-2.87 | p=0.009** 2.58-3.01 | p=0.035*
Lift in somebody 72 2.74+1.89 42 3.03£2.20
else’s car 2.30-3.18 2.34-3.71
Taxi 39 2.06%1.61 20 2.16+1.99

1.54-2.58 1.23-3.10
Scheduled bus 63 3.21£2.92 36 3.4743.09

2.48-3.95 2.43-4.52
Store bus 9 4.27+2.48 6 4.71£2.94

2.37-6.17 1.63-7.80
Walk 35 2.64+1.63 22 3.12+1.71

2.08-3.20 2.36-3.87

®where fruit and vegetable store is the main store for shopping. ANOVA statistical test: Statistical
difference within groups ***p<0.001, **p<0.01, *p<0.05

Summary

In terms of physical access to fruits and vegetables, the majority of the sample used
the ‘big’ multiple high street stores such as Asda or Tesco to buy their fruits and
vegetables, although a considerable number used markets and greengrocers.
Furthermore, the respondents who did use markets and greengrocers had the
highest mean intakes of fruits and vegetables, and those using a ‘big’ store

consumed considerably more than those using a ‘budget’ store.

The distances travelled to the fruits and vegetables stores were large, particularly
for those accessing ‘big” stores, with the majority living over 1.5km away from the
store used. A car was the favoured mode of transport to access the stores, although

those people who used a bus had the highest intakes of fruits and vegetables.

5.4.2 Availability of fruit and vegetables

In order to assess the availability of fruits and vegetables in the store used by the
respondents, proxy measures were employed centring on the respondents attitude
towards the store they used compared to other local stores with regards to the
availability of fresh fruits and vegetables, the range of fresh fruits and vegetables,

and the quality of fresh fruits and vegetables in store.

Analysis of the respondent attitudes showed that most respondents thought that the

store they used was ‘better’ or the same as other stores. However, when the sample
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was divided into ‘big’ store and ‘budget’ store shoppers, significant differences
appear. ‘Big’ store shoppers were consistently found to statistically rate their store
of choice ‘better’ than ‘budget store” shoppers for each of the variables measured,
namely availability, range and quality (all p<0.001) (table 5.14). However, those
people who rated their store ‘better’ did not have statistically higher fruit and
vegetable consumption compared to those who rated it the same, worse or don’t
know (table 5.15). Furthermore, there was no statistical difference in consumption

depending on the number of ‘better’ statements respondents agreed to (table 5.16).

As seen in table 5.17 the number of statements agreed to within each age band has
no significant effect on fruit and vegetable consumption except for the oldest age
group. However, within each number of statements agreed to, there was a strong
age gradient with those aged 65 years plus eating significantly higher amounts of
fruits and vegetables. For smoking status (table 5.18), non-smokers were more
likely to have agreed to a higher number of ‘better’ statements than smokers,
although within smoking status there was no significant effect on fruit and
vegetable consumption. However, non-smokers within each number of agreed
statements were likely to consume higher quantities of fruits and vegetables than

smokers.

Summary

‘Big’ store shoppers were more likely to perceive their siore as having a ‘better’
availability, range and quality of fresh fruits and vegetables than ‘budget’ store
shoppers. However, within these groupings of store shoppers, there were no
statistical differences in fruit and vegetable consumption. Age does not appear to
influence the number of ‘better’ statements agreed to, but non-smokers were more

likely to agree to ‘better” statements than smokers.
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