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Abstract
Objective: To investigate if a higher socioeconomic status (SES) is associated with a greater
availability of fruit, vegetables and lower fat dairy foods, and a lesser availability of
obesogenic foods and sweetened beverages in the homes of 50 year old Cantabrians.
Design: Cross-sectional pilot study using baseline data collected for the prospective
longitudinal Canterbury Health, Ageing and Lifecourse (CHALICE) study. Participants were
50 years old (n=200) and living within the Christchurch District Health Board (CDHB)
catchment area. The relevant data collected included demographic, socioeconomic indicators
(household income, standard of living, education), and household food availability measured
by a validated home food inventory (HFI). Other information collected included household
size and eating out behaviours. Participants were categorised into high and low groups for
their SES and food group scores (total food, fruit and vegetables, fruit, vegetables, lower fat
dairy products, obesogenic foods and sweetened beverages). A Pearson Chi-square test for
independence, based on table of counts was used to explore the relationship between the two
categorical variables. Confidence intervals and odds ratios were calculated.
Results: Having a higher household income, standard of living and more education was
associated with having a greater availability of fruit and vegetables in the home (p<0.05). A
higher household income and standard of living was also related to having a greater
availability of total food and lower fat dairy products in the home (p<0.05). SES was not
associated with obesogenic foods and/or sweetened beverages availability. Regardless of
SES, participants tended not to eat out more than once a week. However, a higher household
income and standard of living was related to eating out at restaurants/cafés (p<0.05).
Conclusions: Having a higher SES was associated with a greater availability of ‘healthy’
foods, but not a lower availability of ‘unhealthy’ foods and beverages in the homes of people
50 years old and living in the CDHB catchment area.
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Preface
The CHALICE study is a prospective longitudinal study of fifty year old males and females
living in the CDHB catchment area. Study planning started in 2009 and participant
recruitment and baseline data collection commenced in August 2010. Participant recruitment
is planned to continue until the end of 2014 when a sample of 1,000 participants is achieved.
CHALICE involves seven modules that participants complete in a four to six hour clinic visit.
Data collected includes laboratory tests, interviews and self-completed questionnaires.
Participants will complete brief questionnaires annually in addition to repeating the full seven
modules every five years.

The current study uses CHALICE data from the first 200 participants interviewed, of which
161 participants returned a completed HFI. The focus was solely on socioeconomic
indicators, home food availability and eating out behaviours.

As part of this thesis, the candidate:


Interviewed study participants.



Was responsible for checking returned food and beverage diaries (FBDs) for any
omissions or foods requiring clarification, and formulated questions for the
interviewers to obtain the required information from participants.



Entered FBDs into the nutrient analysis programme.



Was responsible (with two other MDiet students) for quality control of FBD data.



Was responsible (with one other MDiet student) for data processing and quality
control of HFI data.

 Updated existing protocols for FBD entry.


Completed all statistical analyses presented in this thesis.
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Introduction

It has long been established that diet plays an important role in the prevention of obesity and
a number of chronic diseases (1-4). Diets high in whole grains, lean meats, fish, fruit and
vegetables have low energy density and high vitamin and mineral content (5-7). A large
number of epidemiological studies have shown that diets high in these foods are associated
with better health (4, 8-10). In particular, there is compelling evidence to show diets rich in
fruit and vegetables have health-protective effects from obesity, cardiovascular disease
(CVD) and some cancers (9-12). Conversely, diets high in refined grains, added sugars, and
fats tend to be energy-dense but nutrient-poor (5, 13).

On average New Zealand adults are not meeting the recommended food and nutrition
guidelines set by the Ministry of Health (MOH) (14, 15). Findings from the New Zealand
Adult Nutrition Survey (NZANS) 2008/09 showed that only 66% of the adult population
consumed the recommended three or more servings of vegetables per day, and 60.4%
consumed the recommended two or more servings of fruit per day (14). Furthermore, the
proportion of adult New Zealanders meeting these recommendations decreased with
increasing neighbourhood deprivation (14). Although the daily intake of total fat was within
the recommended range of 20-35% from total energy, the contribution of saturated fat to
daily energy intake was 13.1%, which is higher than the recommended 10%. Not meeting the
fruit, vegetable and saturated fat recommendations is a major public health concern for New
Zealand as cancer and ischaemic heart disease were the leading causes of death in 2008 (16).

Over the last few decades New Zealand has seen an increase in rates of obesity, with surveys
now showing one in four adults are obese (14) which is likely to have caused the rise in
obesity related diseases such as diabetes and CVD (17, 18). This trend is evident across the
1

globe, particularly in Westernised societies. Obesity rates worldwide have more than doubled
since 1980 (19). Globally at least 2.8 million adults die each year as a result of being
overweight or obese (19). The World Health Organisation (WHO) estimated that 44% of
diabetes, 23% of ischemic heart disease and between 7% and 41% of certain cancer burdens
are attributable to sufferers being overweight or obese (19).

In 2008, 31.8% of the US population (≥ 20 years old) were considered clinically obese (20).
This alarming figure was closely followed by New Zealand, Australia and the United
Kingdom (UK) with obesity rates of 27.0%, 25.1% and 24.9% respectively (20).
Furthermore, results from the 2006/07 New Zealand Health Survey found the mean BMI for
adults was greatest in areas of high neighbourhood deprivation (21). In New Zealand the
Pacific Island population has rapidly grown since the 1990s. In the 2006 Census, Pacific
Island people numbered 266,000 and made up 6.9% of the New Zealand population (22).
Worryingly, the Cook Islands, Tonga and Samoa have some of the highest obesity rates in the
world; 64.1%, 59.6% and 55.5% respectively (20). This poses a major public health concern
and financial cost for healthcare in New Zealand.

The health and well-being of many New Zealanders could be improved by increasing the
consumption of fruits, vegetables and whole grains and reducing consumption of foods low in
nutrients and high in added sugars, sodium, and fat, particularly saturated and trans-fats.

Economic access (affordability) and physical access (availability) are two major factors
influencing dietary intake. A strong link between diet and the risk of chronic diseases has
already been established. The aim of this thesis is to investigate whether SES is associated
with the availability of food in the home.

2

2
2.1

Literature Review
Introduction

There is little published research investigating the availability of foods in the home. To date
most studies have investigated individual dietary intake and the majority of research has been
carried out in the US. Furthermore, a large proportion of the published literature has focused
on children and adolescents rather than adults. Studies including children and adolescents
have been included in this review as food preferences and eating habits established in
childhood and adolescence tend to be maintained into adulthood (23). Giskes et al. (24) found
that adulthood SES had a greater influence on dietary intake than childhood SES, as
socioeconomic associations for fruit and vegetable consumption were stronger/more apparent
amongst adults when compared to adolescents. Finally, although the participants in this study
are 50 years old and from the Canterbury region they may have children living with them,
influencing the availability of foods in their homes.

2.2

Literature Search Strategy

Studies were identified from February to July 2012 by searching databases (Medline (1996 to
present) via Ovid, Scopus, Web of Science, Summon and Academic Search Complete) and
by cited references in relevant journals. A combination of key words relating to the aim of
this study such as household food availability, household income, SES, fruit and vegetables,
energy-dense foods, and HFI were used to identify relevant articles.

For the purpose of this review, relevant literature will be discussed in four sections: (2.3) the
relationship between household food availability and intake, (2.4) the association between
SES and household food availability, (2.5) intake and (2.6) eating behaviours such as take
away consumption.
3

2.3

Relationship between Household Food Availability and Dietary Intake

Availability of foods refers to whether or not foods of interest are present in an environment,
for example, the presence of carrots in the refrigerator (25). Studies included in this review
have used a variety of methods such as surveys, focus groups and household food inventories
to measure home food availability. A HFI is considered a practical, and effective way of
measuring the availability of foods and beverages in the home (26). Table 2.1 suggests there
is a positive association between the availability of foods in the home and individual dietary
intake.

2.3.1 Fruit and Vegetables
Several studies found that the availability of fruit and vegetables in the home was a
significant predictor of consumption (11, 27-34). Taste preference for fruit and vegetables
was found to be a strong correlatory factor (28, 33), and parental intake was positively
associated with the intake of fruit and vegetables in young people (33). From research carried
out overseas it can be concluded that although availability was not the only determinant of
fruit and vegetable intake, it was the strongest single predictor (28), and may actually
moderate the association between preferences and consumption (27).

Studies from the US reported that there are few ethnic differences when investigating
associations between availability and intake (34, 35). However, this cannot necessarily be
generalised to other populations. Gender may have an effect on consumption as Hanson (29)
found that an increased household availability of fruit and vegetables was associated with a
higher intake among girls but not boys.

4

Preliminary findings from a study carried out in New Zealand highlighted several barriers to
increasing fruit and vegetable consumption that remain when availability is improved (36).
Results showed that when households were provided with free fresh fruit and vegetables
every week, increasing the availability of these foods, people still required motivation, basic
knowledge and skills, and confidence to make use of the fruit and vegetables, and increase
their consumption (36).

2.3.2 Dairy Foods/Beverages
There is limited research to suggest that calcium intake is linked to milk availability among
adolescents. Hanson (29) found the availability of milk at dinner was related to the intake of
dairy in boys but not girls, and that soft drink availability was inversely associated with dairy
intake for girls. A longitudinal study found that having a greater availability of milk at meal
times was associated with a higher intake of calcium when participants were followed up five
years later (37). This result indicates the importance of having milk available during meals at
home for children (37).

2.3.3 Obesogenic Foods and Sweetened Beverages
Several studies found that dietary fat intake was positively associated with the number of
high-fat foods in the home (38-41). A positive association was found between parent and
adolescent intake of fat (41), and taste preferences for fat may also play a role in determining
fat intake (38). A higher availability of unhealthy foods at home appears to be a predictor for
the consumption of obesity-promoting foods and energy intake (26, 42). As with other food
categories, slight gender differences were observed. Campbell (42) found the availability of
savoury and sweet snacks in the home was significantly associated with consumption for
girls, but the association was only present with savoury snacks for boys (42).

5

It is widely accepted that the availability/accessibility of soft drinks in the home is strongly
associated with consumption of soft drinks (43-45). As with other food categories, parental
intake, and having a strong preference for the taste of soft drinks influenced the frequency of
soft drink consumption for children and adolescents (44, 45).

In summary, the available data suggests that although food preferences and parental
influences may play a role in moderating the intake of certain foods, the availability of food
and beverages in the home is still a strong predictor of dietary intake, particularly in young
people.
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Table 2.1 Association between the Availability of Food in the Home and Dietary Intake
Reference

Aim(s)

Participants

Rasmussen (33)
Date: 2006

To investigate
potential
determinants of fruit
and vegetable (F&V)
intake in children and
adolescents.
To assess the
relationship between
fruit, 100% fruit juice
and vegetable (FJV)
availability and
accessibility and
consumption.

n = 98 studies
including children
and adolescents (1618 years)

To evaluate the
association between
the presence of F&V
in the home with
reported infant and
maternal intake in
low income
African-Americans.

n = 80 AfricanAmerican first-time
mothers

Cullen et al. (11)
Country: US
Date: 2003

Bryant et al. (32)
Country: US
Year: 2011

th

Study Design

th

n = 225 4 -6 grade
children and their
parents (n=88)

 Literature review
Participants from 20
counties were
included e.g. US,
China, England,
Australia, and India.
 Self-reported food
records to measure
consumption.
 Questionnaires to
measure availability
of FJV the previous
week (including 3
fruit juices, 13 fruits
& 18 vegetables).
 HFI to measure
availability.
 24-hour dietary
recall to measure
maternal and infant
dietary Intake.
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Relevant Outcome
Measures
Determinants of F&V
consumption:
 Socio-demographic
 Personal
 Family-related
 School-related
Relationship
between availability
and accessibility of
FJV and intake.
Note: children
reported their
consumption and
both children and
their parents
reported availability.
Availability and
intake of:
 Total energy
 Fat
 Fibre
 Fruit
 Vegetables

Relevant Results/Conclusions
Determinants most consistently positively
associated with intake:
 Socioeconomic position (SEP)
 Preferences
 Parental intake
 Home availability/accessibility
 Child-reported FJV accessibility and availability
were significant predictors for consumption.
 Parent-reported FJV accessibility was related to
child FJV consumption.

The following trends were found however they
were not statistically significant:
 A higher energy intake for infants and mothers
in homes with the highest availability of total
energy.
 The intake of fat and fibre was higher when
availability of these nutrients was greater.
 The intake of F&V was higher for those with a
greater availability to these foods.

Reference

Aim(s)

Jago (27)
Country: US
Year: 2007

To examine the
association between
F&V availability and
consumption, the
possible influences
on this association.

Neumark-Sztainer
et al. (28)
Country: US
Year: 2003

Cullen (34)
Country: US
Year: 2000

To identify correlates
of F&V intake:
 Personal factors
 Behavioural factors
 Socio-environmental
factors

To investigate social
and environmental
influences on
children’s FJV intake
and low-fat choices.

Participants
n =36 studies:
 Qualitative studies
including focus
groups
 Cross-sectional
 Intervention and
longitudinal studies

Study Design
 Systematic review

n = 3,957 adolescents
(13-17 years) from 31
high schools in
Minnesota.

Project EAT
Survey to measure:
F&V intake and
correlates:
 Availability
 Preferences
 Attitudes
 Meal patterns
 SES
Children (9-12 years): Focus groups
Including Mexican 16 focus groups
American, African n = 180 students
American, and EuroParents:
American students
 8 focus groups
and parents.
 n = 40 parents
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Relevant Outcome
Measures
F&V availability and
consumption of F&V.

Correlates of F&V
intake.

Relevant Results/Conclusions
Availability is a key determinant for consumption
of F&V, and may moderate the association
between psychosocial variables such as
preferences and consumption.
Possible causal mechanisms:
1. Availability simply facilitates increased
consumption.
2. The visual cues of available food may
stimulate consumption.
3. Available food exposure may increase
preference.
The strongest correlates of F&V intake were F&V
availability and taste preferences (p<0.01) with
availability being the strongest single predictor.
Availability moderated relationships between
social support for healthy eating, family meal
patterns, family food security, SES and intake.

Availability and
accessibility of FJV
and low-fat foods.

 Both parents and children groups reported that
availability and accessibility of F&V influenced
consumption.
 Few differences in ethnic group responses were
observed.

Reference

Aim(s)

Befort, (31)
Country: US
Date: 2006

To assess correlates
Total n = 228
of F&V and fat intake adolescents (0-19
among Africanyears) and their
American and Europarents.
American
 n = 144 black
adolescents.
adolescents
 n = 84 white
adolescents

Carty et al. (36)
Country: New
Zealand
Date: 2012

Hanson (29)
Country: US
Date: 2005

 To explore
resources necessary
for households to
eat more F&V.
 To identify
strategies for
resource
distribution.
To investigate
associations between
parental reports of
household food
availability, parent
dietary intake and
adolescent intakes of
F&V, dairy and soft
drinks.

Participants

Study Design
 Parental-reported
home food
availability.
 Survey completed
by adolescents to
measure F&V and
fat intake.
 Frequency of eating
meals with family,
while watching TV
and at 3 types of
restaurants.

n = 20 households
 Free box of fresh
(even number of high
F&V delivered
and low income
weekly.
households
 Researcher home
representing a range
visits twice per
of family types from
week. Observations,
across NZ).
discussions and
interventions were
documented.
n = 902 adolescents
Project EAT
(13-17 years) and
 Survey and phone
their parent/
interviews to
guardian.
investigate
household food
Participants were a
availability and
subsample from
eating habits.
Project Eating Among  Food frequency
Teens (EAT).
questionnaire (FFQ)
to measure intake.
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Relevant Outcome
Measures
Correlates of:
 Fruit
 Vegetable
 Fat consumption

Relevant Results/Conclusions
 Fruit availability was only significantly
associated with intake among Euro-American
participants.
 Use of non-fast food restaurants was the
strongest positive predictor of vegetable intake.
 Fast-food and buffet restaurant use and eating
while watching TV were the strongest predictors
of fat intake.

Resources necessary
to make use of fruit
and vegetables.

Preliminary Findings:
 Households with a greater range of resources,
especially human and social resources, appear
to make better use of the box contents than
those with a narrower range of resources.
 All households require motivation, basic
knowledge and skills, and confidence to
overcome barriers to make use of the free F&V.

Availability and
intake of F&V, dairy
and soft drinks.

 Household availability of F&V was associated
with intake among girls (ttrend = 2.70, P< 0.01)
but not boys (ttrend = 0.13, P=0.89).
 Availability of milk at dinner was related to the
intake of dairy in boys (ttrend = 3.65, P< 0.01) but
not girls (ttrend = 1.35, P=0.18).
 Soft drink availability was inversely associated
with dairy intake for girls (ttrend = 2.08, P<0.04)
but not boys (ttrend = 0.21, P=0.83).

Reference
Larson (37)
Country: US
Date: 2009

Raynor et al. (38)
Country: US
Date: 2004

Patterson et al.
(39)
Country: US
Date: 1997

Aim(s)
 To describe
longitudinal changes
in intakes of calcium
and dairy products
during transition to
young adulthood.
 To identify baseline
correlates of followup calcium intake.

Participants

Study Design

n = 1,521 participants
attending high school
in Minnesota.

Population-based 5year follow-up study
using surveys.

Mean age at baseline
was 15.9 years and
20.5 years at followup.

Relevant Outcome
Measures
Correlates:
 Personal (e.g. taste
preferences for
milk)
 Behavioural (e.g.
fast-food frequency)
 Socioenvironmental
(e.g. availability of
milk at meals)

To examine the
relationship between
liking and household
availability of highand low-fat foods
and their association
with consumption.

n = 165 households
represented by:
n = 85 men
n= 85 women
(25-65 years)

 FFQ to measure
 Fat intake.
Intake.
 Availability of highand low-fat foods.
 Pantry inventory to
measure availability.  Degree of liking of
high- and low-fat
 5-point Likert Scale
to measure liking.
foods.

To investigate
whether foods in
household pantries
are an indicator of
household members’
diet.

n = 1,002 adults
(mean age 44.9 ±
16.6 years)

Telephone interviews  High-fat foods in the
to assess:
home.
 Presence of high-fat  Fat intake of
foods (pantry
individuals.
inventory)
 Fat intake
 Diet-related
behaviours.
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Relevant Results/Conclusions
Baseline availability of milk at meals was the only
factor associated with calcium intake at followup and with longitudinal increases in intake for
both males and females. A greater availability of
milk at meal times was associated with a greater
intake of calcium at follow-up.
Females: Concern about health and self-efficacy
for healthful eating were associated with higher
calcium intake at follow-up and with longitudinal
increases in intake. Time spent watching
television was associated with lower calcium
intake at follow-up and with longitudinal
decreases in intake.
Males: Positive taste preference for milk, using
healthful weight control behaviours, and peer
support for healthful eating were associated with
higher calcium intake at follow-up and with
longitudinal increases in intake.
Dietary fat intake was positively related to the
number of high-fat foods in the home (r=0.29;
P<0.01).
Liking ratings for high- and low-fat foods and the
interaction of liking for low-fat foods by the
percentage of low-fat food in the house were
significant predictors of % dietary fat consumed.
An individual’s percentage of energy from fat
intake is related to the presence of high-fat foods
in the pantry (r = 0.42; P <0 .001).

Reference

Aim(s)

Participants

Satia (40)
Countries: US and
Canada
Date: 2001

To determine
whether questions
about foods in the
household can
provide information
about the fat-related
dietary behaviour of
individual household
members in lessacculturated Chinese
populations.
To review
environmental
factors associated
with obesity-related
dietary behaviours.

n = 244 adult females
mean age = 52.4
years ± 14.3 years

van der Horst (41)
Date: 2007

Fulkerson et al.
(26)
Country: US
Date: 2008

To develop and
validate a home food
inventory (HFI).

Study Design
Interviewer collected
information about
the presence of
foods in the home:
 7 high-fat foods
 7 reduced-fat foods

Relevant Outcome
Measures
Fat-related dietary
behaviour.

Respondents were
asked about their
consumption and
dietary behaviours.
n = 58 studies
including
children (4-12 years)
and adolescents (1318 years)

Sample 1:
n = 51 adults
Sample 2:
n = 342 families

Systematic review of
observational
studies. Participants
were included from
several different
countries. For
example, Finland, US,
Canada and England.

Environmental
correlates of intakes:
 Energy
 Fat
 F&V
 Snack/fast food
 Soft drink

Parents:
 HFI and diet history
questionnaire (DHQ)

Home food
availability and
intake for 13 major
food categories.

Students:
 24-hour dietary
recall interview.
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Relevant Results/Conclusions
 Participants living in households with more high
fat foods had higher-fat dietary behaviour than
those with fewer high fat foods.
 Women in households with more reduced-fat
foods had significantly decreased consumption
of high-fat foods since immigration compared to
those who had fewer reduced-fat foods in the
home.

Most consistent associations:
 Parental intake and children’s fat and F&V
intake.
 Parent and sibling intake and adolescent energy
and fat intake.
 Parental education and adolescent F&V intake.
Less consistent but still positive association:
 Availability and accessibility and children’s F&V
intake.
 Correlations between HFI scores and dietary
intakes measured by the DHQ for parents were
all significant.
 Half of the associations between HFI scores and
dietary intakes measured by and 24-hour
dietary recall for adolescents were significant.
 The ‘obesogenic’ home food availability score
was significantly associated with energy intake
of both parents and adolescents.

Reference

Aim(s)

Participants

Campbell (42)
Country: Australia
Date: 2007

To examine
relationships
between the home
food environment
and obesity
promoting
characteristics of
adolescents’ diets.
To examine the
influences on soft
drink and fast food
consumption among
adolescents.
To identify factors
associated with soft
drink consumption in
children.

n = 347 adolescents
(12-13 years) and
their parents.

To identify
determinants of
adolescents’ soft
drink (diet and
regular)
consumption.

n = 2,870 (9-10
graders) from 33
Norwegian schools
Mean age = 15.5
years

Denney-Wilson et
al. (43)
Country: Australia
Date: 2009
Grimm (44)
Country: US
Date: 2004

Bere (45)
Country: Norway
Date: 2007

Study Design

n = 2,719 adolescents
(11-16 years) from 93
randomly selected
schools in New South
Wales Australia.
n = 560 children (813 years)

th

 Self-completed
questionnaires
 FFQ

Survey

Relevant Outcome
Measures
Frequency of
consumption of:
 High energy fluids
 Sweet snacks
 Savoury snacks
 Take-out foods

Soft drink and fast
food intake

Survey to measure
Soft drink
frequency of and
consumption and:
factors related to soft  Taste preferences
drink consumption.
 Parental intake
 Friend’s intake
 Availability
 FFQ
 Questionnaires
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Relevant
determinants of
intake:
 Accessibility (e.g.
how often are soft
drinks to be found in
your home?)

Relevant Results/Conclusions
In addition to associations found with regards to
the influence of mothers, the availability of
unhealthy foods in the home was positively
associated with girls’ sweet snack (p = 0.001),
girls savoury snack (p<0.001), boys savoury snack
(p=0.002) consumption.

The availability of soft drink in the home
demonstrated a strong association with
consumption.

 A strong preference for the taste of soft drinks
was the strongest predictor for consumption of
soft drinks.
 The influence of parental intake of soft drinks
was strongly associated with consumption.
 The availability of soft drinks in the home and at
vending machines in school was strongly
associated with soft drink consumption.
Accessibility at home was strongly significant for
regular soft drink consumption.

2.4

Social and Economic Indicators and Household Food Availability

Socioeconomic status is influenced by many factors, and so it is suggested that researchers
include a variety of different socioeconomic measures specific to their population of interest
(46, 47). Furthermore, measurements of SES, and definitions of low income differ between
countries making it difficult to generalise between populations. For example, the divisions
between SES groups are not as clearly defined in NZ as in other countries and there is a lot of
movement between SES groups compared to other countries.

New Zealand research has traditionally measured SES using the NZ Socioeconomic Index
(NZSEI) or the NZ Deprivation Index (NZDep). The economic living standard index short
form (ELSISF) is a new 25-item survey tool developed early in the 21st century by the
Ministry for Social Development to measure living standards (48). Living standards are a
direct measure of an individual’s or family’s actual consumption of goods and services
necessary for wellbeing (i.e. household durables, clothing, recreations, and access to medical
services) (48, 49). As measures of income do not always correlate closely with measures of
living standards, both SES measures need to be monitored to better understand social
inequalities in health. ELSISF has already been used to describe dietary behaviours of children
(50) and adult nutritional intake (51) and has been used in population based surveys (21).

2.4.1 Why Affordability of Food is a Problem in NZ
Matching global trends, the price of food in New Zealand has been increasing. Food Cost
Surveys (2004-2011) show a rising trend in increased estimated family food costs in New
Zealand (52). Food Cost Survey results have shown that over the past eight years the cheapest
weekly cost of purchasing a healthy, balanced diet in New Zealand has gone up by $15 and
$13 per week to $65 and $61 for a man and woman respectively (52). The Food Price Index
review in 2011 also showed the average weekly household spending on food increased by
13

11.8% from $178 to $199 and food prices increased by 14.3% (53). While the price of food
has increased, the average household income in New Zealand has remained relatively
unchanged (54). Household food security is based on whether or not the household has
adequate financial resources to meet their dietary needs (55, 56). Research has shown that the
majority of households which experienced food insecurity were from lower socioeconomic
and minority groups (57, 58). Although it is outside the scope of this thesis to investigate
food security, data from the 1997 National Nutrition Survey (NNS) and the 2008/09 NZANS
showed the prevalence of low food security had increased from 1.6% to 5.6% and 3.8% to
8.8% in males and females respectively (14).

Worldwide there is little published research investigating the association between household
food availability and SES (Table 2.2). There have only been two studies of focus groups and
both studies found a positive relationship between household food availability, in particular
fruit and vegetables, and SES (35, 59). Furthermore, higher socioeconomic groups reported
having a larger variety of fruit and vegetables available in their homes all year round (35, 59).

Two studies which included only US women and used a HFI to measure food availability
showed similar trends (60, 61). Kendall (61) found that as the food insecurity status worsened
household food supplies and the quality of food significantly declined, as did the
consumption of fruit and vegetables. The study by Schefske et al. (60) showed higher SES
households had a food supply containing a greater amount of vitamin A and C which is
indicative of fruit and vegetable availability.

Several studies included children/adolescents and their parents (30, 35, 62, 63). Kratt et al.
(30) studied US students and their parents and found that as family income increased the
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availability of fruit and vegetables in the home increased, similar to findings from Kendall
(61) and Schefske et al. (60). An Australian study also found that adolescents with a higher
SES were more likely to report having fruit always or usually available at home (62). A
higher proportion of low SES adolescents reported ‘junk’ foods such as soft drink and potato
chips were always or usually available at home (62). In addition, Slater et al. (63) found
greater energy balance knowledge among youth/parent pairs to be associated with greater
fruit, vegetable, and healthful snack and beverage availability in the home. Although
nutritional knowledge is not a direct measure for SES, it may be indirectly linked to the level
of education.

From the limited overseas literature available, it appears that a higher SES is associated with
a greater variety and availability of fruit and vegetables in the home, and potentially a lesser
availability of ‘junk’ foods such as potato chips and confectionary. However, findings from
these studies cannot be directly related to the New Zealand population, as very specific,
ethnically diverse population groups were used, and SES was determined by different
measurements such as maternal education (62) and household income (30).

At present it is not known if SES is associated with home food availability in New Zealand as
there are no published studies that have examined this relationship. There is, however, one
study involving low SES Pacific Island families (64) that can inform this issue, albeit
indirectly. Rush et al. (64) found that when faced with financial constraints Pacific Island
families still purchased more nutritious foods such as fruit and vegetables, bread, milk,
chicken and meat, and rice and pasta, rather than convenience foods such as ice cream, soft
drink, biscuits and chips (64). Although these results cannot be directly related to the entire

15

New Zealand population, they suggest that when money is limited Pacific Island families
continue to prioritise having staple ‘healthy’ food items available in the home.

Due to the lack of research in New Zealand and the difficulties generalising international
studies to our population, it is important that local research is conducted to investigate
associations between SES and household food availability.

Review of the published data has led me to hypothesise that:
1. Having a higher household income, standard of living and/or more education is associated
with a greater availability of fruit, vegetables and lower fat dairy foods in the home.
2. Having a higher household income, standard of living, and/or more education is
associated with a lesser availability of obesogenic foods and sweetened beverages in the
home.
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Table 2.2 Social and Economic Indicators and Food Availability in the Home
Reference
Schefske et al.
(60)
Country: US
Date: 2010

MacFarlane et al.
(62)
Country:
Australia
Date: 2007

Aim(s)

Participants

To profile the nutrient n =91 women >17yrs
composition of the
 Mexican-American
home food
(n=30)
environments and
 African-American
compare the nutrient
(n=30)
profiles of 3 groups:
 White households
1. Low SES urban
(n=31).
African-American
2. Low SES urban
immigrant (Oxacan)
Mexican-American
3. Middle-to-high SES
White households

To investigate
n = 3,264 adolescents
whether low SEP
(12-15yrs) from 37
adolescents have less
secondary schools in
supportive home meal Victoria, Australia.
environments, fewer
eating rules and
n = 2,735 mothers
poorer home
Maternal education:
availability of F&V
 Low: n=48
than adolescents of
 Medium n=29
high SEP.
 High n=23

Study Design
 HFI using a Universal
Product Code Scanner
 Questionnaire

Relevant Outcome
Measures
Nutrient adequacy
ratios per 2000
calories for:
 Total Fat
 Saturated Fat
 Cholesterol
 Sodium
 Carbohydrate
 sugar
 Dietary fibre
 Protein
 Vitamin A and C
 Calcium and Iron

Relevant Results/Conclusions
Total Fat - White households contained
significantly less fat as a proportion of calories
compared to the other ethnic groups.
Dairy/calcium - The food supplies of the white
households provided significantly more calcium
than the other ethnic groups.
Sugar - Sugar contributed a significantly greater
proportion of calories in the white households
compared to the other 2 samples.
Vitamin A – The food supplies of the white
households had higher vitamin C than the
African-American households and significantly
more Vitamin A than the other 2 ethnic groups.

Availability of:
Fruit - Adolescents of high SEP were slightly more
 Data obtained as part
likely to report that fruit was always or usually
of the Youth Eating
 Fruit
available at home.
Patterns (YEP) study.
 Vegetable
 Availability was
 Energy dense food Vegetables - Home availability of vegetables did
measured by a selfnot vary with SEP.
reported survey e.g.
Energy Dense Foods
how often certain
 Availability of cakes did not vary with SEP.
foods were available in
 A higher proportion of adolescents of low SEP
their home.
reported that sports drink, soft drink, potato
 SES was determined
chips, and confectionary were always or usually
by maternal
available at home.
education.
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Reference

Aim(s)

Participants

Study Design

Kirby et al. (35)
Country: US
Date: 1995

To determine if
environmental,
personal, and
behavioural influences
differed across SES,
regional, urban-rural,
adult-child and ethnic
groups with regards to
F&V consumption.

 Focus group study
 Students were ~911yrs

Kratt et al. (30)
Country: US
Date: 2000

To investigate
whether the
availability of F&V in
the home is a
moderator for
consumption.

Total focus groups
n = 38 in the US
th th
4 /5 grade students:
 15 focus groups
 n = 398 students
Parents:
 11 focus groups
 n = 108 parents
Teachers:
 6 focus groups
 n = 43 teachers
School Food Service
Workers:
 6 focus groups
 n = 29 workers
th
n=1,625 4 grade
students (~9-10 years
old) and their parents

 Questionnaire
 Parental report of
availability was used
to group participants
into having low,
medium and high
availability.
 SES was measured by
family income.
 Child measures were
used for F&V selfefficacy, knowledge
and outcome
expectancies.
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Relevant Outcome
Measures
 Availability of F&V
 Eating behaviours

 Availability of F&V
 SES

Relevant Results/Conclusions
 Middle to high SES groups reported a much
larger variety of F&V available in their homes.
 The low SES groups reported using more frozen
and canned F&V. They had only a few fresh F&V
available in their home.
 Children from all SES frequently ate at fast-food
and buffet-style restaurants while only children
from mid to high SES ate at full-service
restaurants.

Family income was positively associated with F&V
availability. Family income increased as the
availability of F&V in the home increased and was
significantly different (p<0.001) among the
availability groups (low, medium, high
availability).

Reference

Aim(s)

Participants

Study Design

Kendall (61)
Country: US
Date: 1996

To describe the
relationship of hunger
and food insecurity to
household food
supplies and
individual food and
nutrient intake.
To investigate crosssectional associations
between
characteristics of the
home environment
and energy balance
knowledge.
To investigate how
people from different
socioeconomic groups
in the Netherlands
perceive how their
living environment
shapes their physical
activity and F&V
consumption.

n = 193 women (15-40
years) in US, Groups:
 n= 90 (food secure)
 n= 50 (food insecure)
 n=33 (individual
secure)
 n = 20 (child hunger)
n= 349 youth/parent
pairs






 15-item scale for
energy balance
knowledge
 Home food inventory
 Physical activity and
media inventory

 Characteristics of
the home
environment
 Energy Balance
knowledge

Energy balance knowledge was positively
associated with fruit (P = 0.0004), vegetable (P =
0.032), healthful snack (P = 0.005), and healthful
beverage availability (P=0.003).

Total n = 38
Participants were a
subsample from the
Global leadership and
organisational
effectiveness (GLOBE)
study.
High SES
 2 focus groups
 n=24
Low SES
 2 focus groups
 n =14

 Focus group study
 SES was measured by
participant’s
neighbourhood’s
deprivation level and
their highest
educational
attainment.

 Determinants of
participants F&V
intake

 High SES groups talked about the many
different types of F&V available in shops all
year round.
 Poor accessibility of shops was raised several
times by low SES participants.
 Relatively high prices of fruit and vegetables
were reported for both high and low SES
groups.

Slater et al. (63)
Country: US
Date: 2011

Kamphuis et al.
(59)
Country: The
Netherlands
Date: 2007

Questionnaire
Personal interview
24-hour diet recall
HFI (51 items including
dairy, meat, grains,
F&V)
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Relevant Outcome
Measures
 Dietary intake
 Availability of
foods in the
home

Relevant Results/Conclusions
 The quality of food available in the households
and the consumption of F&V decreased
significantly as food insecurity state worsened.
 Household food supplies declined significantly
as food insecurity state worsened for all 5 food
categories and for total food supplies.

Reference

Aim(s)

Participants

Study Design

Rush et al. (64)
Country: New
Zealand
Date: 2007

Primary: To
determine the rate of
food insecurity in
Pacific Island families
and the variety of
foods still purchased
when faced with
financial constraints.

n=1,376 Pacific Island
mothers.

 ~ 6 weeks after the
birth of their child,
mothers participated
in a 1 hour interview.
 Questions were asked
about food security
and how food choices
were influenced by
lack of money.

Secondary: To
determine the best
nutrition value for
money/food to assist
families with financial
constraints to buy
more nutritious foods
for their money.

Relevant Outcome
Measures
Foods that were
still purchased
when money was
limited.

Relevant Results/Conclusions
Foods that were still purchased when money was
limited:
 Bread (97%)
 Milk (95%)
 Meat & chicken (91%)
 Vegetables and fruit (83%)
 Rice or pasta (82%)
 Breakfast cereals (69%)
 Fish or shellfish (50%)
 Biscuits or chips (44%)
Foods least often purchased when money was
limited:
 Alcohol (1%),
 Soft drinks (11%)
 Ice cream (12%)
 Fruit juice (21%)
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2.5

Social and Economic Indicators and Dietary Intake

While there is an established association between household food availability and dietary
intake (Table 2.1), few studies have investigated associations between SES and food
availability (Table 2.2). As dietary intake can be indirectly linked to food availability, studies
investigating SES and dietary intake were reviewed (Table 2.3).

Results from overseas studies (Table 2.3) show that SES is associated with dietary intake, and
in particular fruit and vegetable intake. Researchers have suggested that limited income
restricts access to nutrient-dense food, which places low SES populations at risk of
developing unhealthy dietary patterns and chronic diet-related diseases (60). This is
considered to be one of the explanations for socioeconomic inequalities in health (59, 65, 66).

2.5.1 Fruit and Vegetables
Studies carried out in Britain, Canada and Australia have all shown a positive association
between SES and fruit and vegetable consumption (1, 65, 67). In addition to consuming
fewer fruit and vegetables, lower-income adults also consume less variety compared to
higher-income adults (24). When adolescents and adults were analysed separately, results
were consistent, except in the case of vegetable consumption among adolescent males.
Therefore, there may be slight differences amongst different demographics of the same
population (24).

Systematic reviews of this topic have also been carried out in adults (68), adolescents, and
children (33, 69). These studies have consistently shown positive associations between SES
and fruit and vegetable consumption. Results have highlighted that parental education and
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occupational status are an important influence on young peoples’ fruit and vegetable
consumption (69).

2.5.2 Sugar and Fat Intake
Thompson et al. (70) looked specifically at sugar intake and showed that a higher educational
attainment or higher household income was inversely associated with added sugar intake in
the US. There is inconsistent evidence to suggest that SES is associated with fat intake (71,
72). A systematic review reported that, although some studies showed evidence of a higher
fat intake among low SES groups, there was an equal number of studies that found no
significant difference (71, 72). Giskes (72) investigated associations between level of
education and fat intake, and reported small yet significant differences in total fat and fatty
acids intake in females but not males (72). The least educated female groups had moderately
higher intakes of total and monounsaturated fat compared to the highest educated group (72).

2.5.3 General Healthy Eating Habits
Associations between socioeconomic indicators and a variety of food groups, and also
healthy food habits in countries outside of New Zealand have also been reviewed by a
number of authors. These have consistently shown that those with a higher SES had a higher
prevalence of healthy food habits in adults (71, 73-75) and adolescents (76). Darmon and
Drewnowski (71) found that, in addition to having a greater fruit and vegetable intake, the
consumption of whole grains was associated with higher SES. Furthermore, the consumption
of refined cereals (white bread), pasta and rice was associated with lower SES.

Although a meta-analysis using data from European countries (77) showed no SES difference
in total milk consumption, Darmon and Drewnoski (71) reported that in most studies skim or
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low-fat milk was the preferred choice for those in the highest SES categories. A higher SES
was also associated with a greater consumption of cheese (77). The consumption of fish and
other seafood was associated with higher SES, with lower SES groups tending to consume
larger quantities of fatty meats (71).

Although there is a lack of New Zealand research, one study found significantly different
dietary habits across different educational, occupational levels, states of employment and
between Maori and other New Zealand people (78). Results showed that Maori, unemployed
people, and those who had a lower educational and occupational status, more frequently
consumed less expensive foods and more traditional foods. They also consumed foods
containing higher concentrations of fat and sugar (78). In contrast, employed New Zealanders
other than Maori people, and those who had a higher educational and occupational status,
were more likely to consume more expensive foods, fruit and vegetables and foods
containing less fat and sugar (78). It was suggested that the differences could be due to
economic restrictions and a lower degree of nutritional knowledge when choosing foods.

Results from the NZANS 2008/09 provide insight into what may be expected when
investigating the association between home food availability and SES in New Zealand (14).
Those living in the most deprived neighbourhoods had a poorer quality diet than those living
in the least deprived neighbourhoods as detailed below:
Fruit and Vegetables: The proportion of New Zealanders meeting the MOH fruit and
vegetable recommendations decreased with increasing neighbourhood deprivation.
Bread: People living in the least deprived neighbourhoods were more likely to choose
wholegrain rather than white bread, compared to those living in the most deprived
neighbourhoods.
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Milk: Results showed a decrease in the proportion of those using trim or reduced-fat milk
rather than standard milk with increasing neighbourhood deprivation.
Meat and Frozen or Canned Seafood: Patterns of red meat, chicken and seafood consumption
were similar across all quintiles of neighbourhood deprivation.
Soft Drinks and Energy Drinks: People living in the most deprived areas consumed soft
drinks and energy drinks more frequently than those living in the least deprived areas. The
association between SES and ‘obesogenic’ foods such as biscuits and crisps was not
measured in the NZANS. This information is of particular importance for developing
strategies to reduce the prevalence of obesity amongst New Zealanders and will therefore be
included in this study.
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Table 2.3 The Association between Social and Economic Indicators and Dietary Intake
Reference

Aim(s)

Participants

Study Design

Billson et al. (67)
Country: UK
Date: 1999

To investigate F&V
consumption among
adults in the UK.

n=1,087 men
(16-64yrs)

Adult Nutrition Survey which
includes:
 7 day weighed diet records.
 Questionnaire for age, ethnicity,
social class etc.

Dehghan et al. (65)
Country: Canada
Date: 2011

To investigate the
association between
F&V intake, health
behaviours, & sociodemographic factors.
To investigate
whether
socioeconomic
groups differ in their
consumption of F&V
and vitamin A, C and
Folate.

n=15,512
Canadian adults
(18-64 years)

To determine
whether
socioeconomic
groups differ in:
 F&V intake
 Variety of F&V
consumed

n= 654
adolescents
(13–17 years)

Giskes et al. (1)
Country: Australia
Date: 2002

Giskes et al. (24)
Country: Australia
Date: 2002

n=1,110 women
(16-64yrs)

n = 8,883 adults
(18–64 years)

n = 7,695 adults
(18-64 years)

Relevant Outcome
Measures
SES and F&V intake

Relevant Results/Conclusions

Data obtained from the Canadian
Community Health Survey and
included a questionnaire on the
frequency of consumption of
different types of F&V.
Data obtained from the 1995
Australian National Nutrition
Survey which included:
 24-hour dietary recall (interview)
 Gross annual household income
was used to indicate SEP.

SES and F&V intake

The relationship between income
and fruit and vegetable consumption
was marginally significant
(0.05<p<0.10).

SES and F&V intake

Data was obtained from the 1995
Australian National Nutrition
Survey and included:
1. 24-hour dietary recall (interview)
2. Gross annual household income
to measure SEP.

SES and:
 F&V intake
 Variety of F&V

Fruit - Fruit intake increased linearly
with household income. Participants
from the lowest-income households
consumed half the quantity of fruit
compared to those from the highest
income households.
Vegetables - Participants from lowerincome households consumed ~25%
fewer vegetables than those from the
highest income households.
F&V consumption among adolescents
and adults was positively related to
income with the exception of
adolescent males.

Participants classified as manual
social class (manual occupations) and
those in receipt of benefits were
negatively associated (p<0.001) with
F&V consumption.

Lower-income adults were more
likely to report that price and storage
were barriers.
Lower-income adults consumed a
smaller variety of F&V compared to
higher-income adults but didn’t vary
among adolescents.
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Reference

Aim(s)

Participants

Study Design

Pearson (69)
Date: 2008

To review
associations
between the family
environment and
young people’s F&V
consumption.

Systematic review inclusion criteria
 Observational research reporting
a measure of F&V intake.
 Children (6–11 years) and/or
adolescents (aged 12–18).

De Irala-Estévez (68)
Countries: Norway,
Finland, Sweden,
Denmark, Germany,
Netherlands, Spain
Date: 2000

To evaluate the
differences in F&V
intake between
groups of adults with
different SES in
European countries.

n = 60 papers
Participants
from 16
countries were
included e.g. US,
UK, Australia,
China and Iran.
Participants had
to be adults (1885 years).

Rasmussen (33)
Date: 2006

To investigate
potential
determinants of F&V
intake in children
and adolescents.

n = 98 papers

Lallukka et al. (73)
Country: Finland
Date: 2007

To investigate
associations
between seven
indicators of
socioeconomic
circumstances and
healthy food habits.

n=8,960
(40-60 years)
employees in
Helsinki, Finland.

Meta-analysis of studies from 15
different European countries to
review published and unpublished
surveys of food habits.
SES indicators:
 Education level
 Occupation level
Literature review
 Studies using children and
adolescents (16-18 years) were
included.
Participants from 20 counties were
included e.g. US, China, England,
Australia, and India.
Postal questionnaires which
included food frequency inventory)
Socio-economic circumstances
were measured by:
 Highest household education
 Household income
 Occupational difficulties
 Home ownership
 Current economic difficulties
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Relevant Outcome
Measures
SES and F&V intake.

Relevant Results/Conclusions

SES and consumption of:
 F&V

A higher SES was associated with a
greater consumption of F&V. Gender
differences were observed for daily
fruit intake (men = 24g/day, women
= 34g/day) but not vegetable intake
(men and women = 17g/day).

Determinants of F&V
consumption:
 Socio-demographic
factors
 Personal factors
 Family-related factors
 School-related factors

Having a low SEP was associated with
less frequent intake of F&V:
 Family income (positive association
in 7/14 papers)
 Parental occupation (positive
association in 9/11 papers)
 Parental education (positive
association in 11/11 papers).
Home owners, participants with
higher education, occupational class,
household income and no current
economic difficulties had a higher
prevalence of healthy food habits.

SES and healthy food
habits measured by
frequency of
consumption in the
previous 4 weeks of:
Fresh F&V, rye bread,
fish and choosing
vegetable fats on bread
and oil in cooking.

Positive associations between
parental occupational status and
parental education and children’s
F&V consumption.

Reference

Aim(s)

Participants

Study Design

Darmon and
Drewnowski (71)
Date: 2008

To explore the
possible causal
relations between
SES and diet quality.

NA

Literature review

Cutler et al. (76)
Country: US
Date:2011

Deshmukh-Taskar et
al. (74)
Country: US
Date: 2007

To investigate
associations
between food
insecurity,
acculturation,
demographic factors,
and children’s F&V
intake.

Project EAT 1 n=
4,746
adolescents

To assess whether
food consumption
varies by differences
in socioeconomic,
demographic and
lifestyle factors in
young adults.

n = 1,266
(20-38 years)

Project EAT 2
(follow-up 5
years later)
n=2,516
adolescents

Cross-sectional pilot study with
data drawn from project EAT:
 Survey to obtain data including
home food availability and SES
(parental highest level of
educational attainment)
 Semi-quantitative FFQ to
measure dietary intake.
 Demographic questionnaire.
Participants were part of the
Bogalusa Heart Study which
included a self-administered
questionnaire:
 FFQ to measure food group
consumption.
 Education and income were used
as indicators of SES
 Demographic data included age,
sex and ethnicity.
 Lifestyle data included marital
status and physical activity.
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Relevant Outcome
Measures
SES and dietary intake

SES and intake of:
Healthy foods
 F&V
 Fruit juice
 Milk
Unhealthy/”junk” foods:
 Potato chips/salty
snack foods
 Chocolate/candy
 Soft drink
SES and consumption of
food groups.

Relevant Results/Conclusions
The consumption of whole grains,
lean meats, fish, low-fat dairy
products and fresh F&V was
consistently associated with higher
SES groups.
The consumption of fatty meats,
refined grains and added fats was
associated with lower SES groups.
High scores for F&V were associated
with white households but not in
other racial/ethnic groups.
SES was positively associated with
the availability of F&V and starchy
foods and inversely associated with
high fat foods.

Intake of cereals/ breads, dairy
products, fruits/100% fruit juices, and
vegetables was significantly higher
(p<0.05) in subjects with >12 years
education.

Reference

Aim(s)

Participants

Study Design

Kirkpatrick et al. (75)
Country: US
Date: 2012

To examine whether
intakes of food
groups and energy
from solid fats,
added sugars and
alcohol are in line
with the 2005
dietary guidelines for
Americans and
MyPyramid by
income and
race/ethnicity.

n = 16,338
The study
included people
aged ≥2 years
that had reliable
dietary intake
data available.

Data was obtained from the
National Health and Nutrition
Examination Survey for 2001-2004
and categorized by:
 Income (lowest, middle, highest).
 Race/ethnicity (non-Hispanic
white, non-Hispanic black, and
Mexican American.
 Dietary intake was measured by
a 24-hour recall. Results were
converted to intake of food
groups.

Thompson et al. (70)
Country: US
Date: 2009

To investigate the
independent
relationships of SES
and race/ethnicity
with added sugar
intake.

n=28,948 adults
(≥18 years)

Data obtained from the 2005 US
National Health Interview Survey
Cancer Control Supplement:
 This study focuses on the 4
added sugars questions in the
interviewer administered survey.

To determine
whether there are
socioeconomic
differences in the
intakes of total fat,
fatty acids and fruit.

n = 2512 men
and women (2578 years) from
the Netherlands.

Giskes (72)
Country: The
Netherlands
Date: 2004

Subsample of participants from the
baseline data collection of the
prospective GLOBE study including:
 Postal questionnaires
 Face-to-face interview
 Interviewer-administrated FFQ
SES determined by:
Adult - Highest educational level.
Child – Determined by mothers
education and fathers occupation.
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Relevant Outcome
Measures
Income and
race/ethnicity and food
groups:
 Total fruit + whole
fruits
 Total vegetables +
groups e.g. starchy
 Total grains and
wholegrains
 Meat and beans
 Milk and Oils
 Solid fats
 Added Sugars
 Alcohol
 SES and added sugar
intake

SES and intake of:
 Fresh Fruit
 Total Energy
 Total Fat
 Saturated
 Monounsaturated
 Polyunsaturated

Relevant Results/Conclusions
 Higher income was associated with
having a greater adherence to the
recommendations for most food
groups.
 The proportion of people meeting
the minimum recommendations in
the highest income group was
higher for fruit, vegetables,
wholegrains, meat and beans, milk,
and oil.
 Ethnic differences were observed
as the non-Hispanic Black group
had the lowest proportion meeting
the recommendations.
For both men and women the intake
of added sugars was inversely related
to age, educational status, and family
income (p<0.001).
Differences in added sugar intake
were seen among different
race/ethnicity groups.
Compared to the more educated
groups’ women with a basic
education were almost 3 times as
likely to be low consumers of fruit.
Males showed no significant trends in
fruit consumption with their level of
education.
The least educated group of females
had higher intakes of total fat than
the most-educated group.

Reference

Aim(s)

Participants

Study Design

Sanchez-Villegas (77)
Countries: Finland,
Norway, Sweden,
Estonia, Denmark,
Ireland, The
Netherlands,
Germany, Spain.
Date: 2003

To assess differences
in cheese and milk
consumption across
socioeconomic
groups from
European countries.

Participants
(18-85 years).

Meta-analysis of studies from 9
different European countries to
review published and unpublished
surveys of food habits.
SES indicators:
 Education level
 Occupation level
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Relevant Outcome
Measures
SES and consumption of:
 Cheese
 Milk

Relevant Results/Conclusions
No statistically significant differences
in total milk consumption and SES
were found.
A higher SES was associated with a
greater consumption of cheese.
Difference in cheese consumption
per day (high–low SES):
 With education as SES indicator:
Women = 9.0g/d, Men = 6.8g/d
 With Occupation as SES indicator:
Women = 5.1g/d Men = 4.6g/d.

2.6

Trends in the frequency of eating outside the home and associations with SES

Americans have increased their consumption of meals from restaurants and fast-food
establishments (79), and energy consumed from snacks (80). Consistent with the US, results
from Household Economic Surveys show the amount New Zealand households spent on
restaurant meals and ready-to-eat food increased by 12.7%, going from $38 in 2006/07 to
$43 in 2009/10 (81).

Although there is a trend towards eating more meals away from the home in the US and in
New Zealand, it appears the majority of New Zealanders’ food is still consumed from grocery
stores. Results from the NZANS 2008/09 showed the majority of the population (66.4%)
consumed takeaways less than once per week (14). Furthermore, in 2009/10 restaurant meals
and ready-to-eat snacks made up only 9% and 15% of the households average weekly food
expenditure respectively (81). The majority (70%) was from fruit, vegetables, meat, poultry,
fish and grocery foods such as breads and cereals (81). Consistent with New Zealand, results
from the US Department of Agriculture’s Continuing Survey of Food Intakes by individuals
in 1994 showed that 72% of food consumed by Americans still came from grocery stores
(82). This information is important for the current study as food eaten outside the home may
have a confounding effect on the results obtained from HFI’s.

2.6.1 Associations between SES and Eating Meals Prepared Outside the Home
Although a recent systematic review suggests there is a positive association between having a
higher SES and eating outside the home (83), there is conflicting evidence regarding possible
associations between SES and the frequency of eating out.

30

Two Australian studies found fast-food and takeaway food was more regularly purchased by
high income households and those with higher levels of education (84, 85). In contrast
another Australia study found those with a higher SES more frequently had meals prepared at
home (86). Results also showed that there were differences in SES and the types of meals
eaten outside the home (86). Lower SES participants were more likely to eat at fast-food
restaurants but less likely to eat at non-fast-food restaurants (86). In New Zealand results
from the NZANS 2008/09 showed no differences in the frequency of eating fast-food or
takeaways by neighbourhood deprivation, apart from low SES females who had takeaway
food more frequently than those of a higher SES (14).

Due to the inconclusive evidence this study aims to further investigate whether or not any
associations currently exist. Food eaten outside the home, especially from fast-food outlets,
tends to be energy-dense, thus putting people at risk of weight gain and obesity.

Links to hypothesis 3:
Having a higher household income, standard of living, and/or more education is associated
with eating outside the home and the total availability of food in the home.

31

Table 2.4 Trends in Eating Behaviours and Associations between Eating Behaviours and Social and Economic Indicators
Reference

Aim

Participants

Study Design

Nielsen (79)
Country: US
Date: 2002

To determine the
trends in locations and
food sources of
Americans stratified by
age group for both
total energy and the
meal and snack
subcomponents.

n = 63,380 individuals

Data was obtained from the
Nationwide Food
Consumption Surveys:
1977-1978
1989-1991
1994-1996

Nielsen et al. (80)
Country: US
Date: 2002

To compare the
average out of home
consumption of foods,
beverages, and energy
intake among 10
different European
countries.

n=34,270 (35-74
years old)
men = 12,537
women = 21,733

24-hour dietary recall
including place of
consumption

 Total energy
 % of energy by location
 % of energy by key food
items

Thornton (86)
Country: Australia
Date: 2010

To determine whether
different
socioeconomic factors
are associated with the
consumption of meals
prepared at home or
away-from-home.

n =1,328 women (1865 years)
Participants were a
subsample from the
SocioEcnomic Status
and Activity in
Women (SESAW)
study in Melbourne,
Australia)

Locations examined:
1. Meals eaten at home:
 Homemade
 Fast food
 Non-fast food restaurant
2. Total fast food
3. Non-fast food meals
eaten at the restaurant
4. All non-fast food
restaurant meals

Eating behaviours in and
away from the home.

Age groups included:
 2-18 years old
 9-39 years old
 40-59 years old
 60 years old
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Relevant Outcome
Measures
% of total energy intake
from meals and snacks.
% of energy intake by
location and by specific food
group including:
 at-home consumption or
preparation
 vending
 store eaten out
restaurant/fast-food
 school

Relevant Results/Conclusions
 Shift towards greater away-fromhome consumption. Energy
intake from foods eaten at home
decreased between 11.1% and
20.8% for all age groups.
 Energy intake from
restaurant/fast-food increased
between 91.2% and 208% for all
age groups.
 Large increases in total energy
from salty snacks, soft drinks, and
pizza.
The contribution of out of home
eating to the total energy intake
ranged from:
Men
12% (health-conscious group in UK)
to 28% (Denmark)
Women
11% (health-conscious group in UK)
to 28% (Denmark).
 Lower SES characteristics were
associated with a higher
likelihood of weekly consumption
of fast food but lower likelihood
of non-fast food restaurants.
 Higher SES and not being in the
workforce was associated with a
greater likelihood of frequent
preparation of meals at home.

Reference

Aim

Participants

Study Design

Mohr (84)
Country: Australia
Date: 2007

To identify predictors
of fast-food
consumption from
demographic,
attitudinal, personality
and lifestyle variables.

n= 20,527 (≥ 14years)
Australian residents

Data came from responses
to a multifaceted survey
conducted in Australia
where participants were
selected by stratified
random sampling.

Turrell (85)
Country: Australia
Date: 2008

To examine
relationships between
individual- and arealevel socioeconomic
factors and the
takeaway environment
and purchase of
takeaway food.

n = 1,003 households
from 50 small areas
in Brisbane Australia.

Based on data collected as
part of the Brisbane Food
Study (BFS):
Cross-sectional multilevel
investigation of area- and
individual-level
socioeconomic factors and
food purchasing.

Lachat (83)
Date: 2012

To review literature on
the importance and
nutritional
characteristics of
eating out of the
home.

n = 29 studies
Countries included:
Australia, US, Benin,
Kenya, Vietnam,
Belgium, Idem,
Russia, Philippines,
Ireland, 10-EU
countries (Denmark,
France, Germany,
Greece, Italy,
Netherlands,
Norway, Spain, UK
and Sweden).

Systematic review
SES measured by:
 Household income
 Availability of pocket
money
 Higher education status
 Urban or higher income
residents
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Relevant Outcome
Measures
Fast food consumption and
 Demographic variables
(i.e. highest occupational
status, household income)
 Media consumption
variables
 Attitudinal and lifestyle
variables
 Dependent variables
Relationship between:
 Individual SEP
 Area-level SEP
AND
 The purchase of takeaway
food.

Eating out of the home and:
 SES
 Energy contribution
 Total daily energy intake.
 Its association with total
fat, micronutrient intake
and dietary quality.
 Nutritional characteristics
of foods and drinks.

Relevant Results/Conclusions
Access to fast food appears to be
limited by disposable income as
a greater household income was
found to be a predictor of greater
takeaway consumption.

 Takeaway food was purchased
more regularly by high-income
households and those with higher
levels of education.
 The number of takeaway shops in
the local environment, and road
distance to the closest takeaway
shop, were largely unrelated to
the purchase of takeaway food.
There was a consistent positive
association between SES and a
greater energy contribution from
out of home foods.

3

Objective Statement

The inverse relationship between higher SES and morbidity and mortality rates from chronic
diseases such as obesity, and CVD is well established worldwide (87-92) and in New Zealand
(93, 94). There is a large amount of research suggesting that higher quality diets are
associated with greater affluence, whereas energy-dense diets that are nutrient poor tend to be
consumed by persons of lower SES (71, 95-98). As a result health inequalities may to some
extent be due to socioeconomic differences in diet quality (99).

Literature suggests home food availability and dietary intake are related; however no New
Zealand research has assessed the relationship between home food availability and SES.
International literature provides an insight into what may be expected, however results cannot
be generalised to the New Zealand population. Thus, the purpose of this pilot study is to
examine associations between SES and the availability food and beverages in households
within the CDHB catchment area with at least one person living there who is 50 years of age.
This research is important to help develop community based interventions to positively
influence the dietary intake of New Zealanders.

3.1

Hypotheses

1. Having a higher household income, standard of living and/or more education is associated
with a greater availability of fruit, vegetables and lower fat dairy foods in the home.
2. Having a higher household income, standard of living and/or more education is associated
with a lesser availability of obesogenic foods and sweetened beverages in the home.
3. Having a higher household income, standard of living, and/or more education is
associated with eating outside the home and the total availability of food in the home.
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4
4.1

Participants and Methods
Study Design

CHALICE is an observational longitudinal study of 50 year olds randomly selected from the
electoral rolls mapping the CDHB catchment area. The data used in this thesis is baseline
data collected from the first 200 CHALICE study participants.

Assessment was divided into seven modules and included a face to face interview of 4-6
hours, self-completed questionnaires, lifestyle diaries and diagnostic tests. For each
participant longitudinal follow-up is planned to be carried out every five years. In addition, a
brief annual questionnaire will be sent to all participants. Ethical approval was obtained from
the Upper South A Regional Ethics Committee (Appendix A).

4.1.1 Participant Selection
In August 2010 an up to date list of people (health research extract) was obtained from the
Electoral Roll Centre to recruit participants for the CHALICE study. The list contained
people who were currently 50 years old (with a date of birth from the 19th of June 1959 to
the 18th of June 1960), and registered in the following territorial authorities that align with
the CDHB catchment area: Kaikoura District, Hurunui District, Waimakariri District,
Christchurch City, Selwyn District, and Ashburton District. From this health research extract
6,328 people not of Maori descent, and 413 people who identified as being of Maori descent
were extracted. These two extracts were randomly ordered and participants were selected in a
ratio of 4:1 non-Maori to Maori. Those selected were then randomly assigned to one of four
specially trained CHALICE research assistants who then contacted them. To achieve the full
CHALICE sample of 1,000 participants, there will be a new health research extract of 50 year
olds requested annually for five years.
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4.1.2 Participant Contact
The research assistants used the addresses recorded in the electoral roll to send all
participants a letter of invitation. If participants did not respond to the letter the research
assistants telephoned them up to four times using numbers sourced from the White Pages and
the internet. If there was still no response a second letter was sent six weeks later. In a final
attempt to contact the participant, interviewers visited participants at home to invite them to
partake in the study. If they were unable to contact the participant through the letters, phone
calls and home visit or if there was no home phone number available participants were
considered to have declined participation.

Due to several major earthquakes occurring after the recruitment process had begun, a
number of people had moved away from damaged properties. As a result some invitation
letters were returned as "not at this address". If a valid address or phone number could not be
identified they were categorised as "end of line". Once per year, information on those
designated as "end of line" is collated and the research assistants check the physical electoral
roll at the library to see if they have moved to another address.

4.1.3 Participant Interview
As part of the wider CHALICE study a 4-6 hour assessment was carried out on all
participants and included multiple interviews and procedures. The assessment was completed
during one day for most participants but for some it was completed over two days. The
following modules were completed on the interview day(s):
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Table 4.1 CHALICE Modules Included as part of the Assessment Procedure
Modules
Examples of Data Collected
1. Physical Measurements
Blood and urine samples, body measurements and
bioimpedance assessment, blood pressure, pulse and fundus
(retinal) eye pictures.
2. Personal Health History
Questionnaire including demographics, chronic conditions,
health service utilisation, risk and protective factors.
3. Family, Social and
Family health history. Attitudes and opinions questionnaire
Cultural History
including job satisfaction, attitudes to ageing, preventability of
health problems, medical scepticism, religious/spiritual beliefs
and experience of discrimination.
4. Heart Health Assessment Blood pressure and pulse, echocardiogram (ECG) and Echo.
5. Mental Health
Psychological health questionnaire (M.I.N.I) and personality
assessment.
6. Cognitive Assessment
Cognitive function and memory tests. Handedness
questionnaire.
7. Lifestyle Questionnaire
CHALICE food and beverage diary containing a HFI, how you
eat and what you eat questionnaire, and a four day food diary.

4.1.4 Participant Follow-up
The CHALICE research assistants phoned participants two weeks after the initial interview to
remind them to complete and send back the HFI and food diary. Once these questionnaires
were returned, they were checked for completeness by trained study nutritionists. If further
information was required the research assistants would contact the participants by telephone
or email to gain further clarification. For example, the participant may be contacted if the HFI
was incomplete or if quantities or descriptions of foods in the food diary were not reported
clearly. Refer to Figure 4.1 for the HFI information flow.
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CHALICE interview day: the
HFI is provided along with
verbal instructions explaining

Participant fills in the HFI and posts
it back to CHALICE.

how to complete it.
Reminder sent to participant if HFI is
not returned within two weeks.
Study nutritionists check the HFI for
completeness. Participants are
contacted if information is missing.

Data is extracted and manipulated in
Excel and analysed in a Statistical

Data from the HFI is entered into
CHALICE database, Progeny.

Package for the Social Sciences (SPSS).

Figure 4-1 Information Flow for the HFI (Part 1 of module 7, the CHALICE food and beverage diary)
Note: This figure was jointly produced by Renée Wilson, Emily Grant and Gemma Lilly.

38

4.1.5 Feedback to Participants
A letter was sent to participants specifying any results that were abnormal and therefore of
concern, such as high body mass index (BMI) or abnormal blood tests, elevated blood
pressure, impaired cognitive function, physiological health issues and markers of eye disease.
Feedback associated with nutritional intake was not included in the letter due the amount of
time required to check, enter and analyse the food and beverage diaries.

4.1.6 Raw Data Collection
Upon entry to the study participants were allocated a study number which was displayed on
all questionnaires and data collected for that participant. As a result only the four CHALICE
research assistants were aware of participants’ names. All raw data is secure in locked
cabinets within the University of Otago CHALICE office. Data collection will continue until
the full cohort is achieved.

4.2

Questionnaire Design

Modules two and seven are the modules relevant to the research questions of this thesis and
are described in more detail below:

4.2.1 Module Two – Personal Health History Questionnaires
During the interview the research assistant asked questions from the Personal Health History
questionnaire and showed the participant a list of answers they could choose from. The
participant chose an answer from the show card and the research assistant recorded it.
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4.2.1.1 Demographics
The demographics section (Appendix B) of the Personal Health History questionnaire
consisted of questions taken from the 2006/2007 Health Survey (100) and an education
question adapted from the 2005 British Social Attitudes Survey (101). The demographic data
collected included gender, date of birth, ethnicity, marital/relationship status, sexuality,
education, income support and employment, personal income and household income, and
questions required to calculate their ELSISF score. The three SES measures used for the
purpose of this thesis were household income, standard of living (ELSISF) and highest
qualification, and were obtained from the demographics section of the Personal Health
History questionnaire.

4.2.1.2 Individual SES Measure Relevant to this Research
Highest Qualification: For each CHALICE participant their education was recorded as: no
qualification, secondary school qualification, post-secondary certificate or diploma or trade
diploma, university degree or other. If participants chose “other” the qualification they
specified was compared to a similar New Zealand qualification. Due to the age of the
participants many of their professional qualifications are currently delivered by universities
but were previously delivered by polytechnics or other institutions. As a result they were
entered as post-secondary school and not university education level (for example, nursing by
district health boards). Those who had completed their highest education in other countries
were coded according to the most relevant course in New Zealand available at that time.

4.2.1.3 Household SES Measures Relevant to this Research
Household Income: Although both individual and household income were recorded,
household income was chosen for analysis because it is more likely to influence food
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expenditure. Participants were asked what the gross total income for their household was
from all sources, in the last 12 months. There were 15 different household income categories
ranging from less than $5000 to $150,001 or more.

Household Economic Lliving Standard Index Short Form: ELSISF was used as a direct
measure for living standards (48) and has also been used in other similar New Zealand
studies (49). Economic standard of living refers to the material aspect of wellbeing that is
reflected in a person’s consumption and personal possessions. When calculating standards of
living, ELSISF takes into account home ownership, social participation, economising, selfrated standard of living, satisfaction with standard of living and adequacy of income (48). See
Appendix B for details on the questions used to calculate the ELSISF score.

4.2.2 Module Seven – Lifestyle Questionnaires
The CHALICE food and beverage diary consisted of three sections; the HFI, how you eat and
what you eat, and the food diary. The HFI was completed by participants in their own time
after their initial assessment and returned to CHALICE by post. An explanation of how to
complete the forms was given by the CHALICE research assistant at the end of their
interview in addition to the written instructions provided with the forms.

For the purposes of this thesis, data from the HFI was used to determine the availability of
food and beverages in the participant’s home (Appendix C). To measure eating out
behaviours one question asking participants how frequently they ate out for their evening
meal was used from the “how you eat and what you eat” section of the CHALICE food and
beverage diary (Appendix C).

41

4.2.2.1 Module Seven: CHALICE Food and Beverage Diary, Part one – HFI
The CHALICE HFI is a checklist used to measure the availability of foods commonly
consumed in New Zealand homes and is based on one devised and validated by Fulkerson et
al. (26), for use in the US. After the HFI had been modified for use in New Zealand, it was
pre-tested during a group interview involving a convenience sample of eight men aged 50 or
older. The group discussed the layout and content of the HFI and its instructions. Their
feedback was incorporated into the final HFI and instructions before use in CHALICE. The
CHALICE HFI contains a comprehensive list of foods and beverages, grouped into 13 food
types, comprising 355 items in total.

During the interview the HFI was shown to the participants and its organisation into food
categories was explained. To ensure maximum food availability was being assessed
participants were asked to complete the inventory the first day after the main food shop for
their household. To monitor this there was a section on their form where they were to record
what day they did their main shop and what day they filled in the questionnaire.

Participants were asked to tick all items present anywhere in their home (open or unopened)
regardless of how much there was. Participants were also asked to include any foods they
were growing (i.e. fruit and/or vegetables) that were ready to eat at that time. If unsure about
which categories foods belonged to they were instructed to write the name and brand of the
food or beverage next to the table. Participants were instructed to look in all possible food
areas e.g. cupboards, deep freezes, vegetable gardens and not to complete the questionnaire
from memory.
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The HFI also included a section to record the number of household occupants, specifically
adults, teenagers, children and infants (less than one year of age) living in the household the
week they filled in the HFI. They were asked to state if there were any special reasons why
the week that they completed the HFI could have differed from ‘normal’ in terms of
household food.

4.2.2.2 Module Seven: CHALICE Food and Beverage Diary, Part two – how you eat and
what you eat
Participants were asked several questions to find out more about their eating behaviours. The
data from one question was included in this thesis. Participants were asked “for your main
meal in the evening how often do you usually eat at a restaurant/café, takeaway food, ready
meals from a deli or supermarket (fresh or frozen) and food that is prepared and cooked at
home”. For each location participants could respond with ‘rarely/never’, ‘once a week or
less’, two to four times a week’ or ‘five or more times a week’.

4.3

Sample Size Calculation

As this is a pilot study and CHALICE data collection is an on-going process, a cut-off point
of 200 participants was decided upon as this was the estimated number of participants who
would have been interviewed and their data entered and cleaned by July 2012.

4.4

Data Analysis

4.4.1 Data Entry
All raw data, with the exception of the food and beverage diary data, was entered into
Progeny seven, a study wide custom built database (Progeny Software, LLC
www.progenygenetics.com). Accuracy was checked by the CHALICE study database
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technician by cross checking the data entered against the questionnaire answers. ELSISF
scores for each participant were calculated within the database. Raw HFI data was extracted
from the Progeny Database and transferred to Excel Windows Version 2010 (Microsoft,
2010) to calculate food group scores for each participant.

4.5

Variable Coding Procedures

Due to low numbers of participants, particularly those with lower household income levels
and standard of living, all SES measures, and food group scores obtained from the HFI data
were categorised into two groups (low and high) for statistical analysis.

4.5.1 Categorising SES Measures into Two Categories (low and high)
4.5.1.1 Standard of Living
The ELSISF score is calculated as a continuous score ranging from 0 to 31. It is usually
broken into seven categories representing standards of living (severe hardship, significant
hardship, some hardship, fairly comfortable, comfortable, good and very good). Due to
insufficient numbers of participants in the lower score categories, to analyse the data those
with scores from 0 to 24 (hardship and comfortable categories) were categorised as having a
low standard of living. Participants with scores from 25 to 31 (good and very good
categories) were categorised as having a high standard of living (refer to Appendix D for the
distribution of participants’ ELSISF scores and the frequencies of high and low categories).

4.5.1.2 Annual Household Income
Annual household income was recorded as 15 different categories ranging from category
≤$5,000 per annum to ≥$150, 001 per annum. To divide the participants into low and high
groups for household income the cut-off value was based on the results from The Household
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Economic Survey (Income): Year ended June 2011 (54). Results from this survey showed
that the median annual household regular income was $62,853 and so participants with a
household income ≤$70,000 was categorised into the low income group and those with a
household income of ≥$70,001 were categorised into the high income group (refer to
Appendix D for the distribution of participants’ household income and the frequencies of the
high and low categories).

4.5.1.3 Education
As education was recorded as: no qualification, secondary school qualification, postsecondary certificate or diploma or trade diploma, university degree, it was classified into
two groups; secondary school education or less and post-secondary school education (refer to
Appendix D for the distribution of participants’ level of education and frequencies of the high
and low categories).

4.5.2 Categorising Food Group Scores from the HFI into Two Categories (low and high)
Foods/beverages were given a score of one if they were recorded as being present at home or
zero if not. Certain foods/beverages included in the HFI were classified into one of five
categories: fruit and vegetables, obesogenic foods, fat from dairy, sweetened beverages and
non-core foods. Foods/beverages could be included in two different categories if appropriate,
for example, soft drink was classed as both obesogenic and a sweetened beverage.

For the purpose of this thesis seven food categories were used for analysis and included; fruit
and vegetables together as one category and as two separate categories, a lower fat dairy
category was created and the existing obesogenic and sweetened beverage categories were
used. The final category was each participants total food score. Fat from dairy and non-core
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foods categories were not analysed as part of this thesis. Fruit and vegetable availability were
analysed separately to investigate whether or not fruit or vegetables were more strongly
influenced by the SES measures because household income, standard of living and education
were all associated with combined fruit and vegetable availability. Lower fat dairy
foods/beverages were included if they were the reduced fat version of commonly eaten dairy
products such as green-top milk or reduced fat sour cream, and if they were products with a
relatively low fat content such as a milk based frozen ice block. Refer to Appendix E for the
list of foods and beverages included in the food categories from the HFI. All food groups had
a normal distribution (refer to Appendix F for figures). Therefore, the range of data was
categorised into two availability groups (low and high) using the median score for each food
group.

4.5.3 Categorising Eating Out for Participants Main Meal in the Evening (low and high)
To investigate associations between the socioeconomic measures and the frequency of eating
at a restaurant/café and/or having takeaway food, participants were categorised into two
groups; rarely or never and once per week or more. As the majority of participants (around
90%) prepared their evening meal at home at least five days a week and did not purchase deli
meals, these variables were not included in any analyses.

4.5.4 Categorising Household Occupants (low and high)
The number of people living in the household during the week the HFI was competed was
recorded. Due to the age of the participants included in CHALICE, there were only two
households with an infant, and 28 households (17.9%) with one or two children. As 81% of
the households contained only adults or adults and teenagers the data was best split into two
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categories (≤2 people and ≥3 people) by the total number of occupants regardless of whether
they were adults, teenagers, children or infants.

4.6

Statistical Methods

4.6.1 Preliminary Analysis
Scatter plots and the corresponding R values were calculated from the trend lines to
investigate possible relationships between the three socioeconomic measures; annual
household income, standard of living (ELSISF scores) and education level. Correlation
analysis between the socioeconomic variables was carried using Statistical Package for the
Social Sciences (SPSS) version 20 (IBM, 2011). A Pearson Chi-square test for independence
based on table of counts using the low and high categories was used to further investigate the
association found between household income and standard of living.

4.6.2 Statistical Analysis
Scatter plots were created in Microsoft Excel 2010 to investigate the relationships between
the continuous HFI scores and the SES measures (education, household income and standard
of living). Possible associations/trends were observed therefore warranting further analysis.
Statistical analysis was carried out using SPSS version 20 (IBM, 2011). For analyses
investigating relationships between high/low home food availability scores and (a)
categorical (high/low) measures of education, household income and standard of living (b)
categorical (high/low) measures of eating out and (c) categorical (high/low) measures of
household size a Pearson Chi-square test for independence, based on table of counts was
used. This method explored possible relationships between the two categorical variables,
providing a P value. As predictor factors were categorised into two categories, the lowest
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expected frequency in any cell was suggested to be at least 5 (102). Confidence intervals at
the 0.05 significance level and odds ratios were also calculated.

Education was an independent category; however, household income and standard of living
were not independent measures for SES. Although the Bonferroni method can be used to
counteract the problem of multiple comparisons this method was considered too conservative
for the analysis of this data, and so statistical significance was assumed at the <0.05 level.
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5
5.1

Results
Response Rate

Of the 200 CHALICE participants interviewed 161 (80.5%) returned a completed HFI and so
were used for analysis. All 161 participants had an ELSISF score calculated and so were all
included in data analysis where ELSISF was used as a variable. The six participants that
answered ‘don’t know’ for household income and the one participant that chose ‘other’ for
their highest educational attainment were excluded from analysis when using income and/or
education as a variable. Furthermore, participants that did not provide information regarding
their eating out behaviours were excluded from the associated analysis. Refer to Figure 5.1
for a flow diagram illustrating the number of participants included in analysis.
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SES Measures

Eating Out

161 provided information

157 provided information

for an ELSISF Score

on eating out behaviours

200 participants

161 returned a

155 stated their

151 provided information

were interviewed

completed HFI

household income

on eating out behaviours

160 stated their highest

156 provided information

educational attainment

on eating out behaviours

Figure 5-1 The Number of Participants that Provided the Required Information for Analysis
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5.2

Sample Characteristics

Table 5.1 shows sociodemographic characteristics of the 161 CHALICE participants with
ELSISF and HFI data. The sample was predominantly NZ European with 15% identifying as
Maori. The Majority of participants (61%) had a higher education (post-secondary school
education). There were a greater proportion of participants in the higher household income
and standard of living categories, than in the lower categories.

Table 5.1 Demographic Data for CHALICE Participants
Demographics
Gender
Ethnicitya

Education

Household
Income

Standard of
Living (ELSISF)

Category Description
Male
Female
NZ European
Maori
Otherb
Secondary School or Less
Post-secondary School
Other

Category

Low
High

Number of Participants
n=161 (%)
93 (58%)
68 (42%)
139 (86%)
24 (15%)
21 (13%)
62 (39%)
98 (61%)
1 (1%)

≤ $70,000

Low

57 (35%)

≥ $70,001
Don’t know

High

98 (61%)
6 (4%)

Hardship and Comfortable

Low

55 (34%)

Good and Very Good

High

106 (66%)

a

Ethnicity data do not add up to 161 participants because 19 participants identified as both New
Zealand European and Maori, 2 participants identified as both New Zealand European and other
(specified as English), 1 participant identified as both New Zealand European and Cook Island, and 1
participant identified as both Chinese and other (Specified as New Zealand Chinese).
b

Other included: Cook Island, Chinese, Iranian, Philippine, South African, Sri Lankan, Malaysian,
and other European (British/English and Dutch).
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5.3

Preliminary Analysis

5.3.1 SES Measures
The SES measures included in this study were household income and standard of living
represented by an ELSISF score. The highest educational attainment of the CHALICE
participants was also included as a SES measure; however, it is acknowledged that this is an
individual measurement and it may not represent the educational level of their household.

Scatter plots and corresponding linear trend lines showing associations between the three SES
measures were created. The scatter plot (Figure 5.2) and correlation results showed that
household income and standard of living (r=0.66, p<0.01) was significantly associated
suggesting a similar effect on food availability. Weak associations were found between
household income and education (r=0.17, p=0.02), and standard of living and education
(r=0.04, p=0.62) (Table 5.2). Education may still have an independent effect on food
availability so was included in further analyses.

Figure 5-2 Relationship between household income and household ELSISF score
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Table 5.2 Associations between SES Measures
SES Measure Combinations
Pearson Correlation
ELSISF Score and Household Income
0.66
ELSISF Score and Education
0.04
Education and Household Income
0.17

P Value
<0.01
0.62
0.02

As there was a strong association between household income and standard of living it was
further investigated. Participants were divided into two groups based on whether they had a
high or low household income and ELSISF score. Crosstabulation results (Table 5.3) showed
that although the majority of participants were categorised into the same groups for income
and standard of living (75.5%), 24.5% of the participants were discordant (i.e. they were in
the low income category but high standard of living category or vice versa). Furthermore, the
association between income and standard of living was more apparent at the higher end, with
52.3% of participants classified as having both a high income and standard of living whereas
only 23.2% of participants were classified as having a low income and low standard of living.
Therefore, both income and standard of living were included as SES measures in further
analysis.

Table 5.3 Crosstabulation Results for Participants Categorised as having High or Low
Household Income and ELSISF scores
Household ELSISF Score
Low
High
36
21
Low
(23.2%)
(13.5%)
Household
Income
17
81
High
(11.0%)
(52.3%)
Scatter plots investigating the relationships between the three SES measures and the seven
food group categories obtained from the HFI data showed possible associations/trends
therefore warranting further analysis (Refer to Appendix G for scatter plots)
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5.4

Fruit and Vegetable Availability

The characteristics for each dataset used for the analysis of fruit and vegetables are shown in
Table 5.4. The potential range of fruit and vegetable scores from the HFI was from 0 to 220.
The participants included in this study had scores ranging from 11 to 62 with the median
score being 33. The median food score for each of the groups was used as the cut-off value
for categorising the participants’ into having a high or low availability for all analyses.

Table 5.4 Dataset used for Fruit and Vegetable Availability Analysis
ELSISF
Measures
Income
Number of Participants
161
155
Range of Scores
11- 62
13 - 62
Range of Potential Scores
0 - 220
0 - 220
Mean
34.5
34.7
Median
33
33
Cut-off score for low fruit
≤33
≤33
and vegetable availability
(number of participants)
(85)
(81)
Cut-off score for high fruit
≥34
≥34
and vegetable availability
(number of participants)
(76)
(74)

Education
160
11 - 62
0 - 220
34.5
33
≤33
(84)
≥34
(76)

The results displayed in Table 5.5 show that having a higher household income, standard of
living and education were associated with a greater availability of fruit and vegetables in the
home (p<0.05). Those in the high household income, standard of living and education
categories were 2.6, 3.2 and 2.3 times more likely to have high availability of fruit and
vegetables in the home respectively.
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Table 5.5 Association between SES Measures and Fruit and Vegetable Availability
Fruit and Vegetable Score
OR
95% CI
P Value
Low
High
38
19
Low
(24.5%)
(12.3%)
Household
2.6
1.3 - 5.1
0.006
Income
43
55
High
(27.7%)
(35.5%)
39
16
Low
(24.2%)
(9.9%)
0.001
Household
3.2
1.6 – 6.4
ELSISF
46
60
High
(28.6%)
(37.3%)
40
22
Low
(25.0%)
(13.8%)
2.2
1.2 – 4.3
0.02
Education
44
54
High
(27.5%)
(33.8%)

5.5

Fruit Availability

The characteristics for each dataset used for the analysis of fruit availability are shown in
Table 5.6. The potential range of fruit scores from the HFI was from 0 to 78. Participants had
scores ranging from 2 to 23 with the median score being 11.

Table 5.6 Dataset used for Fruit Availability Analysis
ELSISF
Measures
Number of Participants
161
Range of Scores
2 – 23
Range of Potential Scores
0 – 78
Mean
11.3
Median
11
Cut-off score for low fruit
≤11
availability
(number of participants)
(83)
Cut-off score for high fruit
≥12
availability
(number of participants)
(78)

Income
155
2 - 23
0 - 78
11.4
11
≤11

Education
160
2 - 23
0 - 78
11.4
11
≤11

(79)
≥12

(82)
≥12

(76)

(78)

Table 5.7 shows that having a higher household income and education were significantly
associated with having a greater availability of fruit in the home. Standard of living was not
significantly associated with fruit availability. Those in the high income and education
categories were 2.0 and 2.2 times more likely to have high availability of fruit in the home.
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Table 5.7 Association between SES Measures and Fruit Availability
Fruit Score
OR
95% CI
Low
High
35
22
Low
(22.6%)
(14.2%)
Household
2.0
1.0 – 3.8
Income
44
54
High
(28.4%)
(34.8%)
32
23
Low
(19.9%)
(14.3%)
Household
1.5
0.8 – 2.9
ELSISF
51
55
High
(31.7%)
(34.2%)
39
23
Low
(24.4%)
(14.4%)
2.2
1.1 – 4.2
Education
43
55
High
(26.9%)
(34.4%)

5.6

P Value

0.05

0.23

0.02

Vegetable Availability Analysis

The potential range of vegetable scores from the HFI was from 0 to 142. Participants had
scores ranging from 9 to 43 with the median score being 22 (Table 5.8).

Table 5.8 Dataset used for Vegetable Availability Analysis
ELSISF
Measures
Income
Number of Participants
161
155
Range of Scores
9 - 43
9 - 43
Range of Potential Scores
0 - 142
0 - 142
Mean
23.1
23.4
Median
22
22
Cut-off score for low
≤22
≤22
vegetable availability
(number of participants)
(83)
(78)
Cut-off score for high
≥23
≥23
vegetable availability
(number of participants)
(78)
(77)

Education
160
9 - 43
0 - 142
23.2
22
≤22
(82)
≥23
(78)

Table 5.9 shows that having a higher household income, standard of living and education
were all significantly associated with a greater availability of vegetables in the home
(p<0.01). Those in the high household income, standard of living and education categories
were 2.6, 3.0 and 2.4 times more likely to have high availability of vegetables in the home
respectively.
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Table 5.9 Association between SES Measures and Vegetable Availability
Vegetable Score
OR
95% CI
Low
High
37
20
Low
(23.8%)
(12.9%)
Household
2.6
1.3 – 5.1
Income
41
57
High
(26.5%)
(36.8%)
38
17
Low
(23.6%)
(10.6%)
Household
3.0
1.5 – 6.0
ELSISF
45
61
High
(28.0%)
(37.9%)
40
22
Low
(25.0%)
(13.8%)
2.4
1.3 – 4.7
Education
42
56
High
(26.2%)
(35.0%)

5.7

P Value

0.006

0.001

0.008

Lower Fat Dairy Availability Analysis

The potential range of lower fat dairy scores from the HFI was from 0 to 10. Participants had
0-7 lower fat dairy products available at home with a median score of 2.

Table 5.10 Dataset used for Lower Fat Dairy Availability Analysis
ELSISF
Measures
Income
Number of Participants
161
155
Range of Scores
0–7
0–7
Range of Potential Scores
0 – 10
0 -10
Mean
2.6
2.5
Median
2
2
Cut-off score for low dairy
≤2
≤2
availability
(number of participants)
(90)
(86)
Cut-off score for high dairy
≥3
≥3
availability
(number of participants)
(71)
(69)

Education
160
0-7
0 - 10
2.5
2
≤2
(89)
≥3
(71)

Having a higher household income and standard of living were both significantly associated
with having a greater availability of lower fat dairy products in the home (p <0.05) (Table
5.11). Results show that 74.6% of those with a high lower fat dairy score had a high standard
of living. Those in the high household income and standard of living categories were 3.4 and
2.1 times more likely to have a higher availability of lower fat dairy products in the home
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respectively. Results showed that the education level of the CHALICE participant was not
associated with the availability of lower fat dairy products in their home.

Table 5.11 Association between SES Measures and Lower Fat Dairy Product Availability
Lower Fat Dairy Score
OR
95% CI
P Value
Low
High
42
15
Low
(27.1%)
(9.7%)
Household
3.4
1.7 – 7.0
0.001
Income
44
54
High
(28.4%)
(34.8%)
37
18
Low
(23.0%)
(11.2%)
Household
2.1
1.0 – 4.1
0.04
ELSISF
53
53
High
(32.9%)
(32.9%)
39
23
Low
(24.4%)
(14.4%)
1.6
0.9 – 3.1
0.14
Education
50
48
High
(31.2%)
(30.0%)

5.8

Obesogenic Food and Beverage Availability Analysis

The potential range of obesogenic scores from the HFI was from 0 to 63 (Table 5.12).
Participants ranged from having one obesogenic food or beverage available to having 47
available in their household with the median being 23.

Table 5.12 Dataset used for Obesogenic Food and Beverage Availability
ELSISF
Measures
Income
Number of Participants
161
155
Range of Scores
1 - 47
1 - 47
Range of Potential Scores
0 - 63
0 - 63
Mean
22.8
22.9
Median
23
23
Cut-off score for low
≤23
≤23
obesogenic food availability
(number of participants)
(83)
(79)
Cut-off score for high
≥24
≥24
obesogenic food availability
(number of participants)
(78)
(76)
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Education
160
1 - 47
0 - 63
22.9
23
≤23
(82)
≥24
(78)

Results in Table 5.13 show that neither household income, standard of living nor education
were associated with the availability of obesogenic foods and beverages in the home.

Table 5.13 Association between SES Measures and Obesogenic Foods/Beverage Availability
Obesogenic Score
OR
95% CI
P Value
Low
High
32
25
Low
(20.6%)
(16.1%)
Household
1.4
0.7 – 2.7
0.33
Income
47
51
High
(30.3%)
(32.9%)
34
21
Low
(21.1%)
(13.0%)
Household
1.9
1.0 – 3.7
0.06
ELSISF
49
57
High
(30.4%)
(35.4%)
31
31
Low
(19.4%)
(19.4%)
0.9
0.5 – 1.7
0.80
Education
51
47
High
(31.9%)
(29.4%)

5.9

Sweetened Beverage Availability Analysis

Although sweetened beverages were included in the obesogenic food group they were also
analysed as a separate sub-category. Five sweetened beverages were included in the HFI and
participants ranged from having no sweetened beverages to having all five available in their
home with the median score being two (Table 5.14).

Table 5.14 Dataset used for Sweetened Beverage Availability Analysis
ELSISF
Measures
Income
Number of Participants
161
155
Range of Scores
0-5
0–5
Range of Potential Scores
0-5
0–5
Mean
2.0
2.1
Median
2
2
Cut-off score for low sweetened
≤2
≤2
beverage availability
(number of participants)
(103)
(104)
Cut-off score for high
≥3
≥3
sweetened beverage availability
(number of participants)
(53)
(51)
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Education
160
0-5
0-5
2.0
2
≤2
(107)
≥3
(53)

Results in Table 5.15 show that neither income, standard of living nor education were
associated with the availability of sweetened beverages in the home.

Table 5.15 Association between SES Measures and Sweetened Beverage Availability
Sweetened Beverage Score
OR
95% CI
P Value
Low
High
37
20
Low
(23.9%)
(12.9%)
Household
0.9
0.4 – 1.7
0.66
Income
67
31
High
(43.2%)
(20.0%)
37
18
Low
(23.0%)
(11.2%)
Household
1.0
0.5 – 2.0
1.00
ELSISF
71
35
High
(44.1%)
(21.7%)
37
25
Low
(23.1%)
(15.6%)
0.6
0.3 – 1.2
0.12
Education
70
28
High
(43.8%)
(17.5%)

5.10 Total Food Availability Analysis
The HFI enabled participants to have a maximum score of 355 different foods/beverages in
their home. Participants included in this study had from 29 to 163 foods and beverages
available in their home (Table 5.16).

Table 5.16 Dataset used for Total Food Availability Analysis
Measures
ELSISF
Income
Number of Participants
161
155
Range of Scores
29 - 163
29 - 163
Range of Potential Scores
0 - 355
0 - 355
Mean
89.9
90.5
Median
91
92
Cut-off score for low total
≤92
≤92
food availability
(number of participants)
(87)
(83)
Cut-off score for low total
≥93
≥93
food availability
(number of participants)
(74)
(72)
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Education
160
29 - 163
0 - 355
90.2
91.5
≤92
(86)
≥93
(74)

Table 5.17 shows that a higher household income and standard of living were associated with
a greater availability of food in the home (p<0.05). Education was not found to be related to
total food availability.

Table 5.17 Association between SES Measures and Total Food Availability
Total Food Score
OR
95% CI
Low
High
37
20
Low
(23.9%)
(12.9%)
Household
2.1
1.1 - 4.1
Income
46
52
High
(29.7%)
(33.5%)
36
19
Low
(22.4%)
(11.8%)
Household
2.0
1.0 – 4.0
ELSISF
51
55
High
(31.7%)
(34.2%)
38
24
Low
(23.8%)
(15.0%)
1.6
0.9 – 3.1
Education
48
50
High
(30.0%)
(31.2%)

P Value

0.03

0.04

0.13

5.11 Eating Out Behaviours for Participants Main Meal in the Evening
Table 5.18 and Figure 5.1 show the number of participants categorised into the low and high
groups for the SES measures when used for eating behaviour analysis. The total number
differs between measures as participants were omitted when the SES values were missing and
when they had not provided information to categorise them by their eating out behaviour.
This left 151, 157 and 156 participants for analysis using household income, standard of
living and education respectively (refer to Figure 5.1).

Table 5.18 Participants in each SES Category used for Eating Out Behaviour Analysis
SES Measure
Category
Frequency
Total
Low
54
Household Income
151
High
97
Low
53
Household ELSISF
157
High
104
Low
62
Education
156
High
94
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Results showed that the majority of participants (93%), regardless of their SES, had food
prepared and cooked at home more than five times per week for their main meal in the
evening. Ready meals from a deli or supermarket (fresh or frozen) were not popular among
participants with 89% of participants, regardless of their SES, stating they rarely or never had
this for their main meal. Therefore, no further statistical analysis was performed for these
options.

Tables 5.19, 5.20 and 5.21 show the number of participants included in each of the four
categories measuring how often they eat at restaurants/cafés or have takeaway food for their
evening meal for each of the SES measures.

Table 5.19 Number of Participants Included when using Income as the SES Measure
Category
Restaurant/Café Takeaway Food
1. Rarely/never
86
45
2. Once a week or less
60
103
3. 2 - 4 times a week
5
3
4. 5 or more times a week
0
0
Total Number of Participants
151
151

Table 5.20 Number of Participants Included when using ELSISF as the SES Measure
Category
Restaurant/Café Takeaway Food
1. Rarely/never
89
46
2. Once a week or less
63
107
3. 2 - 4 times a week
5
4
4. 5 or more times a week
0
0
Total Number of Participants
157
157

Table 5.21 Number of Participants Included when using Education as the SES Measure
Category
Restaurant/Café Takeaway Food
1. Rarely/never
89
46
2. Once a week or less
63
107
3. 2 - 4 times a week
5
4
4. 5 or more times a week
0
0
Total Number of Participants
156
156
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5.12 Restaurant/Café and Takeaway Use
The majority of participants stated that they only had restaurant/café meals or takeaway food
rarely to once a week or less. Due to the spread of data shown in tables 5.19 to 5.21 and
Appendix H the frequency of having restaurant/café meals and takeaway foods could only be
categorised as rarely/never and once a week or more (Tables 5.22 and 5.23).

Table 5.22 Number of Participants Categorised into Low and High Restaurant/Café Use
Number of Participants
Frequency
Category
Income
ELSISF
Education
Rarely/never
Low
86
89
89
Once a week or
less to 2-4 times
High
65
68
67
per week
Total
151
157
156

Table 5.23 Number of Participants Categorised into Low and High Takeaway Food Use
Number of Participants
Frequency
Category
Income
ELSISF
Education
Rarely/never
Low
45
46
46
Once a week or
less to 2-4 times
High
106
111
110
per week
Total
151
157
156

Although overall the majority of participants do not eat out more than once per week results
in Table 5.24 show that having a higher income and standard of living is associated with
eating out at restaurants or cafés more often (p<0.05). Results show that 73.8% of those with
a high restaurant/café use had a high income. In addition, 77.3% of those with high
restaurant/café use had a high standard of living. Education was not associated with the
frequency of eating out at restaurants or cafes.
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Table 5.24 Association between SES Measures and the Frequency of Restaurant/Café Meals
Restaurant/Café Use
OR
95% CI
P Value
Low
High
37
17
Low
(24.5%)
(11.3%)
Household
2.1
1.1 – 4.3
0.03
Income
49
48
High
(32.5%)
(31.8%)
38
15
Low
(24.2%)
(9.6%)
Household
2.6
1.3 – 5.4
0.007
ELSISF
51
51
High
(32.5%)
(33.8%)
40
22
Low
(25.6%)
(14.1%)
1.7
0.9 – 3.2
0.13
Education
49
45
High
(31.4%)
(28.8%)
Table 5.25 shows that if one had a higher availability of vegetables at home one was more
likely to eat out at restaurants/cafés. However, it is important to note that this result could be
confounded by SES.
Table 5.25 Association between Restaurant/Café use and Food Availability Scores
Restaurant/Café Use
OR
95% CI P Value
Low
High
50
36
Low
(31.8%)
(22.9%)
Total Food
1.1
0.6 – 2.1
0.67
Score
39
32
High
(24.8%)
(20.4%)
54
31
Low
(34.4%)
(19.7%)
Fruit and
1.8
1.0 – 3.5
0.06
Veg Score
35
37
High
(22.3%)
(23.6%)
47
36
Low
(29.9%)
(22.9%)
1.0
0.5 – 1.9
0.99
Fruit Score
42
32
High
(26.8%)
(20.4%)
54
29
Low
(34.4%)
(18.5%)
Vegetable
1.1 – 4.0
0.03
2.1
Score
35
39
High
(22.3%)
(24.8%)
53
34
Low
(33.8%)
(21.7%)
1.5
0.8 – 2.8
0.23
Dairy Score
36
34
High
(22.9%)
(21.7%)
45
35
Low
(28.7%)
(22.3%)
Obesogenic
1.0
0.5 – 1.8
0.91
Score
44
33
High
(28.0%)
(21.0%)
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Table 5.26 shows that there were no significant associations between the SES measures and
the frequency participants had takeaway food as their main meal in the evening.

Table 5.26 Association between SES Measures and Frequency of Takeaway Meals
Takeaway Use
OR
95% CI
P Value
Low
High
20
34
Low
(13.2%)
(22.5%)
Household
1.7
0.8 – 3.5
0.15
Income
25
72
High
(16.6%)
(47.7%)
15
38
Low
(9.6%)
(24.2%)
Household
0.9
0.4 – 1.9
0.85
ELSISF
31
73
High
(19.7%)
(46.5%)
19
43
Low
(12.2%)
(27.6%)
1.1
0.5 – 2.2
0.80
Education
27
67
High
(17.3%)
(42.9%)

Table 5.27 shows that participants with a higher availability of obesogenic foods in the home
were significantly more likely to have takeaway foods more often (p=0.05).
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Table 5.27 Association between Takeaway Food use and Food Availability Scores
Takeaway Use
OR
95% CI P Value
Low
High
29
57
Low
(18.5%)
(36.3%)
Total Food
1.6
0.8 – 3.3
0.18
Score
17
54
High
(10.8%)
(34.4%)
26
59
Low
(16.6%)
(37.6%)
Fruit and
1.1
0.6 – 2.3
0.70
Veg Score
20
52
High
(12.7%)
(33.1%)
25
58
Low
(15.9%)
(36.9%)
1.1
0.5 - 2.2
0.81
Fruit Score
21
53
High
(13.4%)
(33.8%)
23
60
Low
(14.6%)
(38.2%)
Vegetable
0.9
0.4 – 1.7
0.64
Score
23
51
High
(14.6%)
(32.5%)
27
60
Low
(17.2%)
(38.2%)
1.2
0.6 – 2.4
0.59
Dairy Score
19
51
High
(12.1%)
(32.5%)
29
51
Low
(18.5%)
(32.5%)
Obesogenic
2.0
1.0 – 4.1
0.05
Score
17
60
High
(10.8%)
(38.2%)

5.13 Household Size and Home Food Availability
A possible limitation associated with the above analysis is that the food scores were not
adjusted to take into account the number of people living in each household. From the
CHALICE participants who recorded their household size there were 60 households that had
2 or less members and 96 households that had 3 or more members (n=156).

Results in table 5.28 show that households with a higher household income were twice as
likely to have three or more people living in them (p<0.05).
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Table 5.28 Association between Household Size and SES Measures
Household Size
OR
≤ 2 People
≥ 3 People
28
27
Low
(18.5%)
(17.9%)
Household
2.2
Income
31
65
High
(20.5%)
(43.0%)
21
32
Low
(13.5%)
(20.5%)
Household
1.1
ELSISF
39
64
High
(25.0%)
(41.0%)
25
25
Low
(16.1%)
(22.6%)
1.2
Education
35
60
High
(22.6%)
(38.7%)

95% CI

P Value

1.1 – 4.3

0.02

0.5 – 2.1

0.83

0.6 – 2.4

0.55

Table 5.29 shows that households with a greater availability of food are twice as likely to
have more people living in the house. Odds ratio results show that the higher availability of
fruit and obesogenic foods is likely to be a result of more people living in the house.
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Table 5.29 Association between Household Size and the Availability of Food in the Home
Household Size
OR
95% CI P Value
≤ 2 People ≥ 3 People
38
45
Low
(24.4%)
(28.8%)
Total Food
2.0
1.0 – 3.8
0.05
Score
22
51
High
(14.1%)
(32.7%)
36
46
Low
(23.1%)
(29.5%)
Fruit and
1.6
0.8 – 3.1
0.14
Veg Score
24
50
High
(15.4%)
(32.1%)
40
40
Low
(25.6%)
(25.6%)
2.8
1.4 – 5.5
0.002
Fruit Score
20
56
High
(12.8%)
(35.9%)
31
49
Low
(19.9%)
(31.4%)
Vegetable
1.0
0.5 – 2.0
0.94
Score
29
47
High
(18.6%)
(30.1%)
39
48
Low
(25.0%)
(30.8%)
1.9
1.0 – 3.6
0.07
Dairy Score
21
48
High
(13.5%)
(30.8%)
37
42
Low
(23.7%)
(26.9%)
Obesogenic
2.1
1.1 – 4.0
0.03
Score
23
53
High
(14.7%)
(34.6%)
42
62
Low
Sweetened
(26.9%)
(39.7%)
1.3
0.6 – 2.6
0.49
Beverage
18
34
Score
High
(11.5%)
(21.8%)
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6
6.1

Discussion and Conclusions
Summary of Main Findings

Having a higher SES was associated with having a greater availability of ‘healthy’
foods/beverages in the home but was not associated with having a lesser availability of
‘unhealthy’ foods/beverages in the home. In particular:


Having a higher household income, standard of living and more education was
significantly associated with having a greater availability of fruit and vegetables in the
home. SES measures were more strongly associated with vegetable than fruit availability.



Having a higher household income and standard of living were both significantly
associated with having a greater availability of lower fat dairy products in the home with
income having the strongest association. The educational level of the CHALICE
participant was not associated with the household availability of lower fat dairy products.



Household income, standard of living, and education were not associated with availability
of obesogenic foods and/or sweetened beverages in the home.

A higher household income and standard of living were significantly associated with a
greater availability of total food/beverages in the home but having more education was not
associated. Regardless of SES, participants tend not to eat out more than once per week. SES
did not predict the frequency of takeaway consumption. However, those with a greater
availability of obesogenic foods at home were more likely to have takeaway food for their
evening meal. Having a higher income and standard of living was associated with eating out
at restaurants or cafés more often. Furthermore, those with a greater availability of vegetables
at home were more likely to eat out at restaurants/cafés.
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6.2

SES and Fruit Vegetable and Lower Fat Dairy Products Availability

Consistent with research carried out overseas (30, 61) results from this study showed that a
higher household income and standard of living were positively associated with fruit and
vegetable availability, and were more strongly associated with vegetable than fruit
availability. As fruit is often consumed as a snack or dessert and vegetables are more often
consumed as part of a meal, these results suggest that those with a higher SES could be more
likely to include more vegetables in their meals. Results from the NZANS 2008/09 also
showed those meeting the MOH daily fruit and vegetable recommendations decreased with
increasing neighbourhood deprivation (14). These results suggest that households with low
income and low living standards may be forced to economise in order to afford the basics
(49) and have more restricted budgets for food. This may limit access to fruit and vegetables
and therefore reduce the intake of these foods.

Results also showed that having a higher education, which had only a weak association with
income or standard of living, had a positive impact on the availability of fruit and vegetables
in the home. This result is consistent with overseas research (59, 62) and is comparable to a
New Zealand study which found those with higher education and occupational status were
more likely to consume fruit and vegetables (78). It has been suggested that those with a
higher education may have a greater awareness of dietary recommendations, have more
nutritional knowledge, which in addition to health considerations may influence their food
choices (103). A survey carried out in England (n=1,040) found that more educated people
demonstrated significantly better nutritional knowledge (104). The researchers suggested that
more educated people may be able to make better use of written material, such as newspaper
articles, to gain nutritional information and implement it in their lifestyles (104). They also
suggested that more educated people could be better able to understand the sometimes
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complex information about diet-disease links and, therefore, prioritise fruit and vegetable
consumption (104). A US study also found that energy balance knowledge was positively
associated with fruit and vegetable availability (63). Regardless of SES, family priorities may
also influence fruit and vegetable availability. For example, low SES Pacific Island families
in New Zealand have been shown to continue to prioritise having the availability of
staple/‘healthy’ food items in the home when money was limited (64).

In summary, these results may help explain why health inequalities are seen between
different SES groups in New Zealand (94), as availability is associated with intake and a diet
high in fruit and vegetables can reduce the risk of chronic diseases such as CVD (105, 106).

Having a higher income and standard of living were also associated with a greater availability
of lower fat dairy products in the home. This result is consistent with findings from the
NZANS 2008/09 which showed a decrease in the proportion of those using trim or reducedfat milk rather than standard milk with increasing neighbourhood deprivation (14). Results of
previous research also show those with a high SES report preferring skim or low-fat milk to
full-fat milk (71). This may have implications on saturated fat intake if lower SES households
are choosing higher fat rather than lower fat dairy options. In New Zealand the cost of dairy
products is rising as the average price for two litres of milk over the past five years has
increased by 23%, going from $2.60 (June 2007) to $3.19 (August 2012) (107, 108). The
main barrier to availability appears to be the high cost of lower fat dairy products as the
participant’s level of education was not associated with availability of lower fat dairy
products in the home. If lower SES households are simply not purchasing dairy products
regardless of fat content their calcium intake may be low. However, as total dairy product
availability was not measured these are only speculations.
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6.3

SES and Obesogenic Foods and Sweetened Beverage Availability

Obesogenic foods high in added sugars and/or fats such as potato chips and biscuits are often
a cheap option for consumers (109), and it has been suggested that as income drops, these
foods are perceived as an affordable way to provide calories (13). Surprisingly, results from
this study showed that SES was not associated with the availability of obesogenic foods or
sweetened beverages in the home. This is inconsistent with overseas research looking SES
and intake (70, 71, 76) and availability (62). For example, a review found the consumption of
fatty meats, refined grains and added fats was associated with lower SES groups (71).

Results from the current study also showed those with a higher income and standard of living
had a greater total amount of food available in their home and the proportion of food groups
may differ between SES groups. Households with a higher SES may have had a greater
proportion of ‘healthy’ foods available. Although there was no significant difference in the
availability of obesogenic foods and beverages, they had more fruit, vegetables and lower fat
dairy foods available. On the flip side, those with a lower SES had a lower availability of
total food, fruit, vegetables and lower fat dairy products, and no significant difference in the
availability of obesogenic foods and beverages as those in with a high SES. Therefore, they
may have a greater proportion of obesogenic foods and beverages available in their home. It
is also possible that the results are not significant due to the small sample size, and in
particular the low number of participants categorised as having a low SES.

6.4

SES and Eating Out Behaviours

Regardless of SES, results showed the majority of participants tend not to eat out more than
once per week for their evening meal. Although this finding may be related to the
earthquakes in Christchurch, which led to many restaurants and fast food outlets closing due
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to damage, it is consistent with results from the NZANS 2008/09. Fast food or takeaways
from places like McDonalds, KFC, Burger King, pizza shops or fish and chip shops were
reported as being never eaten or eaten less than once per week by 66.4%, one or two times a
week by 27.8%, and three or more times a week by 5.8% of New Zealand adults (14). These
results are encouraging for the health of adult New Zealanders as eating fast-food more than
twice per week is associated with an increased risk of weight gain and obesity (110).

Results indicate that those with a higher income and standard of living were more likely than
those with low income and lower standard of living to go to a restaurant/café when they ate
out. Kirby et al. (35) also found that only children from mid to high SES ate at full-service
restaurants in the US. This is not surprising due to the cost associated with eating out at such
establishments. In addition, those who had a higher availability of vegetables in their home
were more likely to eat out at restaurants/cafés. Befort et al. (31) also found the use of nonfast food restaurants was the strongest positive predictor of vegetable intake. It is possible
that there is a cultural construct as these people may care more about having a wider variety
of food and thus more vegetables at home. However, it is also important to acknowledge that
SES may have been a confounding variable. In contrast, participants with a greater
availability of obesogenic foods at home were more likely to choose takeaway food and so
may have a taste preference for foods high in salt, fat and/or sugar. Additionally, although
SES did not predict the frequency of takeaway consumption, given the association between a
higher SES and having a greater availability of ‘healthier’ foods in the home, the type of
takeaway chosen may differ between socioeconomic groups. As participants could only be
categorised as eating out rarely/never versus one to two times per week the relevance of the
results indicating their eating out choices is questionable. Future analysis with a larger sample
size would allow for more distinct categories.
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6.5

Strengths and Limitations of this Study

6.5.1 Strengths
As SES is a complex construct three measures were included in this study. However, it is
acknowledged that the participant’s level of education may not have reflected that of the
entire household.

The CHALICE HFI was based on one devised and validated by Fulkerson et al. (26) for use
in the US and was pretested and modified specifically for use in New Zealand. The strength
of measuring the availability of foods in the home is that research has shown this to be a
reasonable marker of individual dietary intake (38, 39). As a self-reported HFI method was
used to reduce researcher burden, budgetary and time constraints, to enable CHALICE to
incorporate a larger sample size. Although there was potential for social desirability bias
(tendency to over-report healthy foods and under-report less healthy foods), research has
shown a substantial agreement between self-reported and observed home inventories
measuring fruit and vegetable availability (111).

Using a predefined list of foods rather than an open inventory, reduced the burden for
participants, but could have limited the amount of information collected. To reduce error the
HFI encompassed a comprehensive list of relevant foods/beverages (355 items). A single HFI
measurement reduced the burden for participants’ thus encouraging participation. However,
researchers have suggested that a single measurement could lead to inaccurate results by
missing changes in availability (112, 113). To overcome this participants’ were asked if there
were any special reasons why the week they completed the HFI differed from a ‘normal’
week, e.g. a birthday party.
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6.5.2 Limitations
Baseline data from only a small sample size was available to be used for this study. A greater
number of participants may have resulted in significant differences where only trends were
seen. Furthermore, due to small numbers of participants separate analyses for males and
females could not be conducted. However, maternal education may have a stronger influence
on home food availability (62).

Results may not be generalisable to the New Zealand population as participants were of a
specific age (50 years old) and living in the CDHB catchment area. People in the CDHB
catchment area could be storing more food in their homes due to recommendations after the
recent earthquakes, i.e. canned foods. This thesis did not take into account ethnic differences.
There are some cultural groups who do not store foods in the home. For example, Chinese
households may store spices etc. but tend to purchase the fresh ingredients daily.

The HFI did not incorporate foods purchased and eaten outside the home. However,
participants in this study seldom ate out, which suggested the majority of their intake, in
particular fruit and vegetables, comprised foods stored and prepared in the home, also shown
in US studies (82, 114). A potential limitation is that the HFI assessed availability not
quantity. For example, households with less variety but large amounts of certain foods would
score less than those with a larger variety and less of each food type.

Household size may have acted as a confounding variable as those with a higher household
income were twice as likely to have more people living in the home. Household size was also
significantly associated with the availability of obesogenic foods and fruit. A higher
availability of these foods may be due to there being more people living in the house.
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Furthermore, the availability score may not reflect each individual’s dietary intake with equal
validity. For example, households with children may have more high-fat foods provided
especially for the children that are not necessarily consumed by adults.

Although instructions asked participants to complete the HFI one day after their main shop,
only 55% of participants followed these instructions. Many participants completed the HFI a
couple of days after their main shop. The timing of data collection can have an influence on
results as the foods left in the house may be those that are not preferred (115).

6.6

Implications for Future Research

These analyses should be repeated in the completed CHALICE cohort (aim of 1,000 people),
thus providing a larger, more representative sample of households of 50 year old Cantabrians.
A larger sample size would also enable the data to be analysed separately for ethnic groups
and also males and females, particularly when using education as a SES measure. There are
also several improvements/alterations that could be made to the current methodology:


More comprehensive statistical analysis could be carried out to overcome possible
confounding variables such as household size and makeup.



Including categories for total dairy and higher and lower fat dairy products would enable
analysis of the proportion of higher and lower fat dairy products available in the home.



Investigating the proportion of food groups available in the participants’ home in addition
to total availability, i.e. find out what percentage of the total food availability score is
made up from fruit and vegetables.



Investigating whether SES is associated with the total amount of food participants are
exposed to (HFI scores, eating out data and household size).
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The results from this study provide direction for potential interventions:


Educating households of a lower SES about the importance of having fruit and vegetables
available in the home to increase consumption of these foods and thus reduce the risk of
chronic disease.



Enabling lower SES households to increase the availability of fruit and vegetables by
providing suggestions on how to make fruit and vegetables more affordable such as
choosing canned and frozen varieties and purchasing fruit and vegetables in season.



Asking all households, regardless of SES, to remove obesogenic foods from their home.

This study should be repeated once interventions are in place to provide longitudinal results
indicating whether or not the intervention has been effective.

6.7

Conclusions

In summary, this study of SES and the home food environment showed that more affluent
and better educated adults had a greater availability of fruit and vegetables in their homes. As
diets high in fruit and vegetables can reduce the risk of many chronic diseases these results
may help explain why health inequalities are seen among different socioeconomic groups in
New Zealand. Although the availability of both higher and lower fat dairy products was not
investigated, results suggested that the high cost of lower fat dairy products could be limiting
the availability of these foods in lower socioeconomic homes. This may have an impact on
bone health and rates of osteoporosis in these lower SES populations. Although SES did not
predict the availability of obesogenic foods it may have an influence on the proportion of
these foods available at home. Participants rarely went to restaurants or had takeaways for
their evening meals which is encouraging as frequently having fast-food is associated with an
increased risk of weight gain and obesity.
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7

Application to Dietetic Practice

As the availability of fruit, vegetables and lower fat dairy products was associated with SES
then we may see an improvement in consumption if we can encourage a wider selection of
‘healthy’ foods available at home. To encourage less affluent households to increase their
fruit and vegetable availability dietitians need to provide information regarding seasonal
purchasing and buying cheaper options such as frozen or canned varieties. The importance of
prioritising lower fat dairy foods/beverages for bone health, especially in women 50 years
old, also needs to be highlighted and targeted at those with a lower income. Promoting the
importance of reducing the availability of obesogenic foods is important for all New
Zealanders regardless of SES, to help reduce rates of several chronic diseases such as obesity,
CVD and diabetes.
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Appendices
Appendix A: Ethics Approval
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Professor Peter Joyce
Department of Psychological Medicine
Christchurch School of Medicine & Health Sciences
P O Box 4345 Christchurch
Attn: Janet Spittlehousew3

Dear Professor Joyce,

URA/10/03/021
Investigators

Canterbury Health, Ageing and Life Course Study
Prof P Joyce, Mr C Lacey, A/Prof V Cameron, Prof S Chambers,
Dr R Gearry, Dr H Jamieson, Prof M Kennedy

This study was given ethical approval by the Upper South A Regional Ethics Committee on
14 June 2010.
Approved Documents
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 Information sheet and Consent form version 2.1 dated 12.05.10
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Access to ACC
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satisfied that this study is not being conducted principally for the benefit of the manufacturer
or distributor of the medicine or item in respect of which the trial is being carried out.
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be considered for compensation in respect of those injuries under the ACC scheme.

Amendments and Protocol Deviations
All significant amendments to this proposal must receive prior approval from the Committee.
Significant amendments include (but are not limited to) changes to:
 the researcher responsible for the conduct of the study at a study site
 the addition of an extra study site
 the design or duration of the study
 the method of recruitment
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85

Annual Progress Reports and Final Reports
The first Annual Progress Report for this study is due to the Committee by 30 June 2011.
The Annual Report Form that should be used is available at
www.ethicscommittees.health.govt.nz. Please note that if you do not provide a progress
report by this date, ethical approval may be withdrawn.
A Final Report is also required at the conclusion of the study. The Final Report Form is also
available at www.ethicscommittees.health.govt.nz.
Requirements for the Reporting of Serious Adverse Events (SAEs)
For the purposes of the individual reporting of SAEs occurring in this study, the Committee is
satisfied that the study‟s monitoring arrangements are appropriate.
SAEs occurring in this study must be individually reported to the Committee within 7-15 days
only where they:





are unexpected because they are not outlined in the investigator‟s brochure, and
are not defined study end-points (e.g. death or hospitalisation), and
occur in patients located in New Zealand, and
if the study involves blinding, result in a decision to break the study code.

There is no requirement for the individual reporting to ethics committees of SAEs that do not
meet all of these criteria. However, if your study is overseen by a data monitoring committee,
copies of its letters of recommendation to the Principal Investigator should be forwarded to
the Committee as soon as possible.
Please see www.ethicscommittees.health.govt.nz for more information on the reporting of
SAEs, and to download the SAE Report Form.
We wish you all the best with your study.
Yours sincerely

Alieke Dierckx
Administrator
Upper South A Regional Ethics Committee
Email: alieke_dierckx@moh.govt.nz
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Appendix B: Module Two - Demographics Section
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1. DEMOGRAPHICS
First, I am going to ask you some general questions about you and your household. Then we will go
on to talk about your health.
1.01 You are male/female…? [Circle one]
1 Male
2 Female

Date of birth
1.02 Firstly, what is your date of birth? [Record]
Enter eight digit date (e.g. 4 March 1946 = 04031946).

______/_____/___________
.R Refused

Ethnicity
[Showcard 1.03a]
1.03a Which ethnic group or groups do you belong to? Call the number or numbers of the
ones that apply to you from Card 1.03a. [record all mentioned]
1

New

Zealand

GO TO THE QUESTIONNAIRE FOR MAORI
PARTICIPANTS

European
2 Māori
3 Samoan
4 Cook Island Māori
5 Tongan
6 Niuean
7 Chinese
8 Indian
9 Other, such as Dutch, Japanese, Tokelauan
.K Don’t know

GO TO 1.03b

1.03b What other ethnicity or ethnicities do you belong to? [Record]
____________________________________________________________________
1.04a Are you descended from Māori? That is did you have a Māori ancestor? [Circle one]
1 Yes
5 No
.K
Don’t
.R Refused

GO TO 1.05a

remember

1.04b What are your iwi affiliatations? [Record all]
____________________________________________________
.K Don’t remember
.R Refused
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1.05a Which country were you born in? [Circle one]
GO TO 1.06
1 New Zealand
2 Australia
3 England
4 Scotland
5 China (People’s Republic of)
6 South Africa
7 Samoa
8 Cook Islands
9 Other [specify the present name of the country] _______________________
.K Don’t know

.R Refused

1.05b In what year did you arrive to live in New Zealand? [Record 4 digit year]
_________________
.K Don’t remember
.R Refused
1.06 How long have you lived in Canterbury? [Record years and months]
Years____________ Months ____________
.K Don’t remember
.R Refused

Marital/Relationship Status
[Showcard 1.07a]
1.07a Looking at Card 1.07a, which one of these statements is true about your CURRENT
relationship status?
1 I am married (or living together for 1 year or more)
2 Separated
3 Divorced
4 Widowed
5 Never married
.K Don’t know
.R Refused
1.07b Are you currently in a relationship? How long (in years) have you been in your
current relationship?
__________
1.08 How long (in years) is/was the longest intimate relationship you’ve had in your life?
__________

Sexuality
[Showcard 1.09]
1.09 Looking at Card 1.09, which of the following best describes yourself?
1 Heterosexual (“straight”)
2 Gay
3 Lesbian
4 Bisexual
5 Transsexual
6 Can’t choose
.K Don’t know
.R Refused
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Education
[Showcard 1.10]
1.10 What is your highest qualification? Please do not count incomplete qualifications or
qualifications that take less than 3 months of full-time study to get. Please tell us your
highest qualification, shown on Card 1.10. [Record one]
1 No qualification
2 Secondary school qualifications
3 Post secondary certificate, diploma, or trade diploma
4 University degree
5 Other [specify]________________________________________
.K Don’t know
.R Refused

Income support and employment
[Showcard 1.11]
1.11 Looking at Card 1.11, are you currently receiving any of these types of income
support? [Circle yes or no and, if yes, circle all mentioned]
1 Yes
5 No
.K Don’t know/unsure
.R Refused
1 NZ Superannuation
2 Working for Families (Family Support, In Work Payment, Family Tax Credit)
3 Unemployment benefit
4 Domestic purposes benefit
5 Sickness benefit
6 Invalid’s benefit
7 Student allowance
8 Disability allowance
9 ACC (as income support, not reimbursement for health services)
10 Other government benefits (independent youth benefit, war pension, etc)
.K Don’t know
.R Refused
1.12 In the past 12 months, have you been out of paid work at any time for more than one
month? Please do not include time out of paid work which was from your own choice,
such as being a homemaker, caregiver, or full-time student.
1 Yes
5 No
.K Don’t know/unsure
.R Refused
1.13 What is your trained trade or profession? [Record]
_____________________________________________
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[Showcard 1.14a]
1.14a Which of the statements on Card 1.14a best describes your current work situation.
Please also say if you are self employed. [Circle one]
Self employed are to be coded as 1 (working in paid employment). Please also tick the box
“self employed”.
Working in paid employment (1) includes students (full time or part time) if they have any
paid employment.

1 Working in paid employment. [Tick if self employed

]

2 Not in paid work, and looking for a job
3 Not in paid work, and not looking for a job (for any reason, such as
being retired, a homemaker, caregiver, or full-time student).
Specify_____________________________

GO TO 1.15

GO TO 1.15

4 Other Specify __________________________________________________
.K Don’t know .R Refused
1.14b How many hours a week do you usually work? [Record hours]
_________________________
.K Don’t know
.R Refused
1.14c What is your current occupation? (What is your job called? What kind of work do you
do?) [Record]
_____________________________________________
[Showcard 1.15]
1.15 Looking at Card 1.15, in the last 4 weeks, which of these have you done, without pay?
[Circle yes or no and, if yes, circle all mentioned]
1 Yes
5 No
.K Don’t know/unsure
.R Refused

1 Household work, cooking, repairs, gardening, etc, for my own household
2 Looked after a child who is a member of my household
3 Looked after a member of my household who is ill or has a disability
4 Looked after a child (who does NOT live in my household)
5 Helped someone who is ill or has a disability (who does NOT live in my household)
6 Other voluntary work for or through any organisation, group or marae
7 Studied for 20 hours or more per week at school or any other place
8 Studied for less than 20 hours per week at school or any other place
.K Don’t know
.R Refused
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Income
[Showcard 1.16]
1.16 Looking at Card 1.16, what is the total income that you yourself got from all sources,
before tax or anything was taken out of it, in the last 12 months? [Record one]
1 Less than $5,000
2 $5,001 - $10,000
3 $10,001 - $15,000
4 $15,001 - $20,000
5 $20,001 - $25,000
6 $25,001 - $30,000
7 $30,001 - $40,000
8 $40,001 - $50,000
9 $50,001 - $60,000
10 $60,001 - $70,000
11 $70,001 - $80,000
12 $80,001 - $100,000
13 $100,001 - $120,000
14 $120,001 - $150,000
15 $150,001 or more
.K Don’t know .R Refused

Household income
[Showcard 1.16]
1.17 Still looking at Card 1.16, what is the total income that your household got from all
sources, before tax or anything was taken out of it, in the last 12 months? [Record one]
1 Less than $5,000
2 $5,001 - $10,000
3 $10,001 - $15,000
4 $15,001 - $20,000
5 $20,001 - $25,000
6 $25,001 - $30,000
7 $30,001 - $40,000
8 $40,001 - $50,000
9 $50,001 - $60,000
10 $60,001 - $70,000
11 $70,001 - $80,000
12 $80,001 - $100,000
13 $100,001 - $120,000
14 $120,001 - $150,000
15 $150,001 or more
.K Don’t know
.R Refused

ELSI (Economic Living Standard Index)
[Showcard 1.18]
1.18 I’m now going to ask you some questions about things you may or may not have
access to in your household. Looking at card 1.18 for the answer, do you have……
If respondent asks: “Does this include a cellphone?”: Access to a telephone in the
household is the key concept, for example, if there is a cellphone and no landline then ‘Yes’,
but only if cellphone is in the house whenever the respondent is home and they can make a
phone call on it.
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1
Yes

2
No (don’t
want it)

3
No (due to
the cost)

4
No (other
reason)

Refused (R)
Don’t know
(K)

(a) Telephone (see note above)
(b) Washing machine
(c) Heating available in all main rooms
(d) A good pair of shoes
(e) A best outfit for special occasions
(f) Personal computer
(g) Home contents insurance
(h) Enough room for family to stay the night
[Showcard 1.18]
1.19 Still looking at Card 1.18 for the answer, do you do the following activities?
1
Yes

2
No (don’t
want it)

3
No (due to
the cost)

4
No (other
reason)

Refused (R)
Don’t know
(K)

(a) Give presents to family and friends on
birthdays
(b) Visit the hairdresser at least once every 3
months
(c) Have holidays away from home every year
(d) Have a holiday overseas at least once every 3
years
(e) Have a night out at least once a fortnight
(f) Have family or friends over for a meal at least
once a month

[Showcard 1.20]
1.20 Now I’m going to ask you about some things some people do to help keep costs
down. Looking at Card 1.20, in the last 12 months, have you done any of these things not
at all, a little, or a lot?
1
Not at all

2
A little

3
A lot

Refused (R)
Don’t know
(K)

(a) Gone without fresh fruit and vegetables to keep costs
down
(b) Continued wearing clothing that was worn out
because you couldn’t afford a replacement
(c) Put off buying clothes for as long as possible to help
keep down costs
(d) Stayed in bed longer to save on heating costs
(e) Postponed or put off visits to the doctor to help keep
down costs
(f) NOT picked up a prescription to help keep down costs
(g) Spent less on hobbies than you would like to help
keep down costs
(h) Gone without or cut back on trips to the shops or other
local places to help keep down costs
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The next questions are about your material standard of living – the things that money can buy. Your
material standard of living does NOT include your capacity to enjoy life. You should NOT take your
health into account for these questions.
[Showcard 1.21]
1.21 Looking at Card 1.21, generally, how would you rate your material standard of living?
Would you say that it is high, fairly high, medium, fairly low or low? [Circle one]
1 High
2 Fairly high
3 Medium
4 Fairly low
5 Low
.K Don’t know

.R Refused

[Showcard 1.22]
1.22 Looking at Card 1.22, generally, how satisfied are you with your material standard of
living? Would you say you were very satisfied, satisfied, neither satisfied nor dissatisfied,
dissatisfied or very dissatisfied? [Circle one]
1 Very satisfied
2 Satisfied
3 Neither satisfied nor dissatisfied
4 Dissatisfied
5 Very dissatisfied
.K Don’t know
.R Refused
[Showcard 1.23]
1.23 Looking at Card 1.23, how well does your (and your partner’s combined) total income
meet your everyday needs for such things as accommodation, food, clothing and other
necessities? Would you say you have not enough money, just enough money, enough
money, or more than enough money? [Circle one]
By total income we mean all the money respondent has access to for everyday necessities
1 Not enough
2 Just enough
3 Enough
4 More than enough
.K Don’t know
.R Refused

Home Ownership
[Showcard 1.24]
1.24 Who owns your home? [Circle one]
1

You own or partly own your house or flat (with or without a mortgage)

2

Family members

3

A family trust

4

A private landlord

5

A local authority or city council

6

Housing New Zealand
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7 Other [specify]_________________________
.K Don’t know .R Refused

Medical Insurance
1.25 Are you covered by any health or medical insurance scheme? [Circle one]
1 Yes
5 No
.K Don’t know .R Refused
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Appendix C: Module Seven - HFI and the ‘how you eat and what you eat’ Section
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Appendix D: Distribution of SES Measures and SES Measure Categories

Figure 9.1: Distribution of ELSISF Scores for the Sample of Participants (n=161)

Table 9.1: Participants Categorised into the Low and High ELSISF Categories
ELSISF Category

Category

Score Range

Frequency

Hardship/Comfortable

Low

0-24

55

Good/Very Good

High

25-31

106

Total

161

109

Figure 9.2: Distribution of Household Income for the Sample of Participants (n=155)

Table 9.2: Participants Categorised into the Low and High Household Income Categories
Income Category

Category

Income Level

Frequency

Lower Household Income

Low

≤ 70,000

57

Higher Household Income

High

≥ $70,001

98

Total

155
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Figure 9.3: Distribution of Educational Level for the Sample of Participants (n=160)

Table 9.3: Participants Categorised into the Low and High Education Categories
Qualification

Category

Education
Level

Frequency

No Qualification or Secondary School

Low

1-2

62

Post-Secondary Certificate, Diploma or
Trade Diploma or University Degree

High

3-4

98

Total

160
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9.5

Appendix E: Foods and Beverages included in the Categories

Table 9.4: Foods/Beverages included in the Obesogenic Food/Beverage Category
Dairy and Dairy
Type Food and
Drinks

Dried Foods
Canned Foods
Other Meal
Ingredients
Meat

Other
chilled/frozen
foods

Bakery










































full fat milk (such as blue-top)
cream
sweetened condensed milk
full fat evaporated milk
regular coconut cream or milk
butter
full-fat yoghurt (such as Greek yoghurt, Puhoi Valley)
regular cheese (such as Colby, Tasty and Parmesan)
other cheese (such as soft cheese: camembert and brie)
regular cream cheese
regular sour cream
ice cream in a tub
single serve ice creams (such as Magnums, Trumpets and Jelly-Tips)
cheesecake
cream puffs/éclairs
instant noodles and flavour sachet (such as Fantastic, Indo mie and
Maggie)
meat (such as corned beef or spam)
mayonnaise
ranch dressing or other creamy salad dressings
lard or other cooking fat
salami
peperoni luncheon or other sausage-style sandwich meat
bacon
crumbed, battered or fingers of fish
sausages, sizzlers, hot dogs, saveloys, cheerios, frankfurters etc
prepared/packaged speciality meat dishes (such as crumbed schnitzel
stuffed chicken breasts)
nuggets or patties of meat (such as chicken nuggets, beef patties)
oven fries/hash browns/wedges/ready-to-roast vegetables
pizza/pizza style snacks
pies/sausage rolls/savouries
Asian snacks (such as spring rolls, samosas)
frozen/chilled packaged, pre-prepared meals/snacks (such as lasagne,
stir-fries, burritos, butter chicken, quiche)
ice-blocks
sweet pies (such as fruit pies, lemon meringue pie)
pastry (such as short, sweet, filo)
sweet breads (such as iced buns, doughnuts, croissants)
cakes (such as cakes, muffins)
slices (such as caramel slice, lolly cake, brownie etc)
scones and pancakes (including pikelets, crumpets, waffles)
chocolate coated biscuits (such as ‘Tim Tams’, ‘Mallowpuffs’, ‘Toffee
Pops’)
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Spreads

Snacks

Beverages

 cookies and fancy biscuits (such as chocolate chip, peanut brownies,
Anzac biscuits, wafers, crème filled biscuits home-made)
 large sized cookies (such as ‘Cookie Time’, home-made or large
bakery biscuits)
 garlic bread
 desserts (such as ‘Aunt Betty’s’, self-saucing puddings, fruit crumble,
pavlova, homemade meringues)
 hazelnut spread (such as ‘Nutella’)
 peanut butter
 pesto or dips
 chocolate bars – any size (such as ‘Moro’, ‘Dairy Milk’, ‘Crunchie’,
‘Fruit and Nut’)
 chocolate covered or filled candy, fruit or nuts (such as ‘Pineapple
Lumps’, ‘Jaffas’, ‘M & M’s’, chocolate raisins, chocolate peanuts,
chocolate almonds)
 chocolate chips/buttons or cooking chocolate
 muesli, nut or cereal bars (such as ‘Snacker’, ‘Natural Nut Bar’, ‘Snack
logs’, ‘LCMs’, ‘Brunch bar’, homemade)
 cheese and cracker packets (such as ‘Le Snak’)
 potato chips (all flavours and sizes), flavoured corn snacks (such as
‘Twisties’, ‘Rashuns’, ‘Burger Rings’, ‘Big Uns’ – any sizes)
 puffed chips (such as ‘Poppajacks’, vege crisps)
 all other crackers (including flavoured such as ‘Shapes’, ‘Snax’, cream
crackers)
 fruity snacks (such as ‘Fruit for Yonks’, ‘Roll-ups’, ‘Fruit strings’,
‘Fruit nuggets’, ‘Marine Mix’)
 butter or caramel popcorn (including microwave popcorn and prepopped popcorn)
 sweets/lollies (such as ‘Barley Sugars’, ‘Fruit Jubes’, ‘Natural
Confectionary’, fudges)
 cordial or syrup (including soda stream syrup)
 juice or fruit drink (such as pure fruit juice, ‘Just Juice’, ‘Golden
Circle’, ‘Twist’)
 powdered drink (such as ‘Raro’, ‘Refresh’)
 soft drink (such as ‘Coke’, ‘Fanta’, lemonade)
 sports or energy drinks (such as ‘Mizone’, ‘Powerade’, ‘V’, ‘Red Bull’,
‘Vitamin water’)

Table 9.5: Beverages Included in the Sweetened Beverage Category
Beverages

 cordial or syrup (including soda stream syrup)
 juice or fruit drink (such as pure fruit juice, ‘Just Juice’, ‘Golden
Circle’, ‘Twist’)
 powdered drink (such as ‘Raro’, ‘Refresh’)
 soft drink (such as ‘Coke’, ‘Fanta’, lemonade)
 sports or energy drinks (such as ‘Mizone’, ‘Powerade’, ‘V’, ‘Red Bull’,
‘Vitamin water’)
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Table 9.6: Foods included in the Fruit Category
Dried fruit
Fruit including
fresh, canned,
and frozen
varieties




























such as apricots, raisins, sultanas, apples, mango dates etc
mixed fruit/fruit salad
apples
apricots
avocado
bananas
berries (such as raspberries, strawberries, blueberries)
cherries
feijoa
grapes
grapefruit/lemons/limes
kiwifruit (green or gold)
mandarins
mango
melons (such as watermelon, honeydew, rockmelon)
nectarines
oranges/tangerines/tangelos
passionfruit
pawpaw/papaya
pears/nashi
peaches
persimmons
pineapple
plums
rhubarb
tamarillo

Table 9.7: Foods Included in the Vegetable Category
Vegetables
including fresh,
canned/jars/
frozen/dried
varieties



















mixed vegetables (all kinds)
asparagus
baked beans
beans (such as green beans, broad beans, string beans)
beetroot
broccoli/broccoflower
brussel sprouts
cabbage
capsicum (red, green, yellow, orange peppers)
carrots
cauliflower
celery
chickpeas
corn
courgette/zucchini
cucumber
eggplant/aubergine
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Canned foods
Other meal
ingredients
Other
chilled/frozen
foods
Spreads




















kidney beans (including chilli beans)
leeks
lentils
lettuce
mushrooms
onions/shallots/spring onion
other legumes/beans/grains (such as butter beans, barley)
parsnip
peas
potatoes
pumpkin or squash or yams
radish
spinach/silverbeet
sprouts (including alfalfa, bean)
sweet potato/kumara
taro
tomatoes
soup (such as condensed soups or ready to eat)

 pasta sauces (tomato based)
 coleslaw
 potato salad and other prepared salads
 ready made fresh soups and sauces (such as those in pouches or tubs
but not cans)
 hummus (including flavoured hummus)

Note: The combined fruit and vegetable category includes foods listed in Tables 9.6 and 9.7.

Table 9.8: Foods/Beverages in the Lower Fat Dairy Category
Dairy and dairytype foods and
drinks

 reduced fat milk (such as light-blue-top, green-top, or yellow-top, slim,
trim, includes long-life milk)
 reduced fat evaporated milk (light)
 reduced fat yoghurt, dairy food (such as ‘Calci Yum’)
 lower fat cheese (such as Edam, light, Mozzarella)
 low fat cheese (such as cottage cheese, light cottage cheese, ricotta,
quark, reduced fat cheeses)
 reduced fat cream cheese (such as ‘Philadelphia spreadable’)
 reduced fat sour cream (lite)
 sugar-free ice-cream (such as ‘Zilch’)
 milk-based frozen ice-blocks (such as ‘Moosies’, ‘Moo’, ‘Paddle Pop’)
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Appendix F: Distribution Graphs for Food Groups

Figure 9.4: Distribution of Participants’ Total HFI Scores

Figure 9.5: Distribution of Participants’ Fruit and Vegetable Scores
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Figure 9.6: Distribution of Participants’ Vegetable Scores

Figure 9.7: Distribution of Participants’ Fruit Scores
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Figure 9.8: Distribution of Participants’ Lower Fat Dairy Scores

Figure 9.9: Distribution of Participants’ Obesogenic Food/Beverage Scores
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Figure 9.10: Distribution of Participants’ Sweetened Beverage Scores
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Appendix G: Associations between the SES Measures and the Food Group Scores
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Figure 9.11: Relationship between Household Income and Fruit and Vegetable Availability
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Figure 9.12: Relationship between Household Income and Fruit Availability
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Figure 9.13: Relationship between Household Income and Fruit Availability
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Lower Fat Dairy Availability Score
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Figure 9.14: Relationship between Household Income and Lower Fat Dairy Availability
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Figure 9.15: Relationship between Household Income and Obesogenic Availability
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Figure 9.16: Relationship between Household Income and Sweetened Beverage Availability
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Figure 9.17: Relationship between Household ELSISF and Fruit and Vegetable Availability
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Figure 9.18: Relationship between Household ELSISF and Fruit Availability
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Figure 9.19: Relationship between Household ELSISF and Vegetable Availability
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Lower Fat Dairy Availability Score
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Figure 9.20: Relationship between Household ELSISF and Lower Fat Dairy Availability
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Figure 9.21: Relationship between Household ELSISF and Obesogenic Availability
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Figure 9.22: Relationship between Household ELSISF and Sweetened Beverage Availability
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Figure 9.23: Relationship between Education and Fruit and Vegetable Availability
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Figure 9.24: Relationship between Education and Fruit Availability
50
45
40
35
30
25
20
15
10
5
0
0

1

2

3

4

5

6

Qualification Category

Figure 9.25: Relationship between Education and Vegetable Availability
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Figure 9.26: Relationship between Education and Lower Fat Dairy Availability
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Figure 9.27: Relationship between Education and Obesogenic Availability
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Figure 9.28: Relationship between Education and Sweetened Beverage Availability
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9.8

Appendix H: Distribution of Participants’ Eating Out Behaviours

Figure 9.29: Frequency at which Participants ate at Restaurants/Cafés

Figure 9.30: Frequency at which Participants ate Takeaway Food
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Figure 9.31: Frequency at which Participants ate Meals Prepared and Cooked at Home

Figure 9.32: Frequency at which Participants ate ready meals (fresh or frozen) from a
deli/supermarket
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