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Abstract 
 
Food insecurity is defined as: “limited or uncertain availability of nutritionally adequate 

and safe foods or limited ability to acquire acceptable foods in a socially acceptable 

way” (Anderson, 1990). Food insecurity is associated with poorer nutritional outcomes 

and in the 2002 New Zealand Children’s Nutrition Survey half of households studied 

reported food insecurity (Parnell, Wilson, Mann, & Gray, 2005). 

The aims of the Family Food Environment Survey were to describe environmental and 

behavioural factors of New Zealand families with respect to access to food, food 

purchasing, meal planning and patterns and to examine how these factors might differ 

by socio-economic status and their relationship to food security status.  

The FFES was a cross-sectional survey (October 2007- October 2008) among 136 New 

Zealand families with children living in Dunedin and Wellington. The household food 

preparer was interviewed regarding access to food, food purchasing and meal planning 

and preparation.  Each household collected food shopping receipts for two weeks to 

examine food expenditure. All variables were been compared by income group (low: 

<$30,0000, medium: 30,000-69,000, high: >$70,000) and by food security status. Food 

security was measured using validated statements from the 1997 National Nutrition 

Survey 

Eighty seven percent of low-income households reported food insecurity. Absolute 

spending on food was significantly lower for food insecure households compared to 

food secure households ($55.64 vs. $45.13 p=0.012) and for low-income households 

compared to the high-income group ($38.69 vs. $51.14 p<0.0001). Few behaviours 

were found to be associated with food security status or income group. Approximately 

one hour was spent on meal preparation and cleaning up for main meals every day and 

this was similar across the groups. Physical access to food shops was not a barrier to 

food security; however lack of money was. 

Following from the FFES, the aim of the Spend Study was to examine the effect of 

providing additional money to food insecure households on food expenditure. The 

Spend Study was a randomised controlled intervention trial, conducted in Dunedin, 

New Zealand. Participants (n=151) were low-income (<NZ$45,000 per year) food 
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insecure households with at least one child (<18 years).  The voucher group received 

supermarket vouchers for four weeks.  All households collected food receipts for four 

weeks during a baseline phase and during the intervention phase.  Differences in 

expenditure between the voucher group and control group were examined using 

ANCOVA with the inclusion of baseline expenditure as a covariate.  

The voucher group spent $15.20 (95% CI: 1.46, 28.94; p=0.03) more on food during the 

intervention phase compared to the control group. There were no statistically significant 

differences found between the voucher group and the control group for the individual 

food groups examined. Results showed that when provided with additional money in 

the form of supermarket voucher food insecure households spent most of it on food. 

Addressing financial barriers in public heath initiatives is critical to ensure that they are 

successful. 

 



 v 

 

Preface 
This thesis is based on two research projects. The Family Food Environment Survey 

(FFES) carried out between 2007 and 2008 and the Spend Study, which began in 2009 

and was completed in 2010.  

The FFES was a cross sectional survey among 136 New Zealand families living in the 

cities Dunedin and Wellington with one or more children between five and eighteen 

years. The aim of the FFES was to describe environmental and behavioural factors of 

New Zealand families with respect to access to food, food purchasing, meal planning 

and patterns and to examine how these factors might differ by socio-economic status 

and their relationship to food security status. This research survey was exploratory in 

nature as little in this area is documented in New Zealand and the candidate planned to 

use results and methodology from this survey to inform further research.  

The FFES had three main components: Part A- an interview with the main food 

preparer, Part B- individual questionnaires for all household members over five years of 

age and Part C- collection of food shopping receipts for two weeks.  For the purposes of 

this thesis data from Part A and Part C of the survey have been presented. The 

questionnaire for Part B collected information on situational eating and physical 

activity.  Due to the size of the data set and considering the data was outside the scope 

of the thesis it was decided to analyse this part at a later date. 

Initially a questionnaire was developed to capture domestic issues in food insecure 

households. A decision was made however to compare across the socio-economic 

spectrum rather than surveying only food insecure households, who were more likely to 

be in lower socioeconomic spectrum. The candidate adapted the questionnaire within 

FileMaker Pro so that data could be directly captured onto lap top computers. With help 

from two field workers (one in Dunedin and one in Wellington) the candidate 

interviewed participants within their homes, entered the data and conducted the 

statistical analysis and interpretation.  

Funding for this survey was obtained from the New Zealand Families Commission Blue 

Skies Fund. The contract for the funding involved the production of a peer reviewed 
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report, which was published by the Families Commission (Smith, Parnell, & Brown, 

2009). Some of the results published in this report have been used within this thesis, 

however as the report was written for an educated lay audience it was amended 

considerably. 

As the scope of the information collected in the FFES was broad; two chapters have 

been written for this thesis each with a different focus. The first chapter focuses on the 

domestic food environment and the second chapter describes food purchasing practices. 

Results from the FFES and from the literature highlighted that food insecurity was 

primarily an economic issue. 

The second research project conducted was the Spend Study. This was a randomised 

controlled intervention trial and participants were from food insecure households with 

at least one child (<18 years).  The intervention group received food vouchers for four 

weeks.  All households collected food receipts for four weeks before intervention and 

during the intervention.  The experience gained from collecting food receipts and food 

purchasing information from the FFES greatly influenced the development of 

methodology for this aspect of the Spend Study.  

Ethical approval was sought for the Spend Study from the University of Otago Ethics 

Committee and the initial research design was revised to meet some conditions of the 

committee.  The day-to-day running of the study, including telephone interviews, was 

carried out by the candidate and a research assistant. Food purchasing receipts were 

processed and data entered by the candidate with help from the research assistant.  The 

candidate completed statistical analyses with advice from a biostatistician. Results from 

the Spend Study are presented in Chapter 4. 
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Introduction 
Food insecurity is defined as: “limited or uncertain availability of nutritionally adequate 

and safe foods or limited ability to acquire acceptable foods in a socially acceptable 

way” (Anderson, 1990). It has been measured in the New Zealand population using a 

validated scale (Parnell, et al., 2005). The degree of food insecurity experienced by 

households or individuals within households can vary from very severe such as never 

having enough food to eat, or going hungry, to less severe such as worry and anxiety 

surrounding food acquisition. 

Food insecurity is associated with poorer nutritional outcomes and in the 2002 New 

Zealand Children’s Nutrition Survey half of households studied reported food insecurity 

(Parnell, et al., 2005). Food insecurity has been shown to be a greater issue for 

households with children compared to those without (Carter, Lanumata, Kruse, & 

Gorton, 2010b; Parnell, et al., 2005). Younger adults (those aged 19 to 24 years) are 

more likely to experience food insecurity compared to older adults (Parnell, 2005).  

Households living in more deprived areas (measured by NZDep96 and NZDep01) are 

more likely to report food insecurity, as are M!ori and Pacific households (Parnell, 

Scragg, Wilson, Schaaf, & Fitzgerald, 2003). The longitudinal Pacific Islands Families 

Study found that 43.6 percent of Pacific Island families either ‘sometimes’ or ‘often’ 

run out of food (Rush, Puniani, Snowling, & Paterson, 2007).  

In line with global trends New Zealand food prices have been increasing.  From June 

2007 to June 2008 NZ food prices rose 8.2 percent, representing the largest annual 

increase since 1990 (Statistics New Zealand, 2009b).  The rise in food prices has mainly 

been driven by increasing prices of fats and oils therefore impacting significantly on the 

price of milk and dairy foods (Statistics New Zealand, 2009b).  It is likely the economic 

recession and large increases in food prices are making food insecurity a more pertinent 

issue.  

The current Government has no policies directly addressing the issue of food insecurity, 

although they have recently initiated a Parliamentary Inquiry in the price of milk (New 

Zealand Government, 2011). The family assistance program ‘Working for Families’ 

was implemented in 2005 and provided subsidies for housing, childcare support and tax 

credits for low to middle income families with children (St John & Wynd, 2008). 
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However Working for Families was widely criticised as it failed to improve the 

financial wellbeing of households on Government benefits.   

In New Zealand meals are generally not provided by schools and lunches and are 

usually bought from home (Rockell, Parnell, Wilson, Skidmore, & Regan, 2011). “Fruit 

in Schools” is a programme funded by the Ministry of Health providing free fruit for 

children within schools that have high levels of deprivation (Wynd, 2011). Other 

programmes providing food within schools are privately funded (Wynd, 2011). 

In New Zealand food banks act as a safety net for many. Food banks in New Zealand 

are typically run by voluntary social welfare agencies and rely on charitable donations 

made by the public. Most food banks supply not only food but also have extended 

services, such as budgeting advice and counselling (Wynd, 2005).  Food banks have 

always existed in New Zealand but in the early 1990s the number of food banks 

increased dramatically as churches established them as a temporary measure to help 

those affected by the recent economic downturn (McPherson, 2006).  In 2001 the NZ 

Government (Labour) initiated a strategy aiming to alleviate the need for foodbanks 

within New Zealand (Wynd, 2005). Ten years later however foodbanks are still thriving 

with reports by various organisations showing the number of parcels distributed by food 

banks has increased dramatically in recent years (Johnson, 2011; New Zealand Council 

of Christian Social Services, 2008; Wynd, 2005).  For many using a food bank is not an 

option. In particular Pacific People, refugee and migrant groups, the elderly and young 

adults are under represented in their use of food banks (McPherson, 2006).  

Having the appropriate resources and capacity to acquire food is important for 

determining food security. What makes one household, given a similar income level, 

more prone to food insecurity than another household?  Some have suggested food 

insecurity can be overcome through behavioural changes including the development of 

cooking and budgeting skills and changes to food selection.  Other factors, which the 

household may have less control over within the environment include, cooking and 

storage facilities, time and mobility and social support (New South Wales Centre for 

Public Health Nutrition, 2003). 

Before appropriate strategies and interventions can be developed to address food 

security status for lower socioeconomic groups in particular, it is important that we have 
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more information about food acquisition and consumption at a household level. 

Currently in New Zealand there is little baseline data in respect to this. Health 

promotion activities that take these factors into consideration are likely to be more 

successful.  

The aims of the Family Food Environment Survey (FFES) were therefore to describe 

the domestic environment and behavioural factors of New Zealand families (with 

children 5-18 years within the cities of Dunedin and Wellington) with respect to: 

kitchen resources, fruit and vegetable gardens and meal planning and patterns and to 

examine how these issues differ by socio-economic status (including income) and how 

they relate to food security. 

Total household income has been used as an indicator of socio-economic status with 

households being categorised into three income groups based on annual household 

income after tax; low (NZ)$30,000, medium (NZ)$30,000-$69,999 and high 

>(NZ)$70,000.  

Economic access (affordability) and also physical access (availability) are two major 

factors influencing food purchasing decisions (New South Wales Centre for Public 

Health Nutrition, 2003). Food purchasing decisions are not just made by individuals but 

within the context of a household (Ricciuto, Tarasuk, & Yatchew, 2006).   

The relationship between food purchasing practices and socioeconomic status have been 

examined in numerous studies in Canada (Kirkpatrick & Tarasuk, 2003; Ricciuto, et al., 

2006), the US (Rankin, et al., 1998), the UK (Ransley, et al., 2001) and Australia 

(Turrell, Hewitt, Patterson, Oldenburg, & Gould, 2002). These research studies 

highlight the disparities between low and high socio-economic groups in respect to the 

absolute amount of money that is spent on food. Furthermore the USDA (United States 

Department of Agriculture) reports food expenditure and how it relates to household 

food security status annually (Nord, Andrews, & Carlson, 2009).  The UK Low-Income 

Diet and Nutrition Survey also examined food expenditure by household food security 

status (Nelson, Erens, Bates, Church, & Boshier, 2007).  Both studies have 

demonstrated food insecure households spend significantly less on food compared to 

food secure households and therefore their ability to meet nutritional needs may be 

compromised. Food expenditure and how it relates to food security status or 
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socioeconomic status has not been examined in New Zealand. Therefore the secondary 

aims of the FFES were to examine food expenditure, food purchasing patterns and 

physical access to food and how these relate to food security status and socioeconomic 

status among New Zealand families with children. 

Recently there has been some discussion on the usefulness of easing economic 

constraints for low-income families in order to improve food security (Bowers, et al., 

2009). Changes to the tax levels for some foods (e.g., addition of tax to sugar, removal 

of tax on fruit), providing discounts on ‘healthy’ food, providing supplementary 

assistance for purchasing of certain foods have all been proposed as methods for 

improving food purchasing in a healthy direction within New Zealand (Bowers, et al., 

2009). The New Zealand SHOP study showed that positive changes to food purchasing 

could be made when households were given a discount on “healthy” food (Ni Mhurchu, 

Blackley, Jiang, Eyles, & Rodgers, 2010). However this study was not conducted in a 

low-income group and did not capture food spending from outlets other than one 

supermarket chain. 

Lower socio-economic status is associated with a poorer diet and an overconsumption 

of cheap energy dense foods has been postulated as a key factor in this disparity 

(Drewnowski & Specter, 2004).  Financial constraint is the underpinning determinant of 

food insecurity. Despite this there is little definitive research exploring the impact that 

improving economic resources may have on food purchasing decisions. Therefore the 

aims of the second research project in this thesis, the Spend Study, were to firstly, 

examine the effect of additional money (in the form of supermarket vouchers), on the 

fruit and vegetable expenditure among low income, food insecure households with 

children and secondly, the effect of providing vouchers on total food expenditure and on 

the following food groups: milk, dairy products, wholegrain bread and lean meat and 

poultry. 

The cumulative results of the FFES and the Spend Study will document barriers to 

achieving food security and guide and inform future initiatives to improve food security 

in New Zealand families.  
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Research Aims 

The FFES is a formative research project to gather some basic information about New 

Zealand families and the context in which they are eating. The following research aims 

will be addressed:  

1. Describe the domestic environment and behavioural factors of New Zealand 

families (with children 5-18 years within the cities of Dunedin and Wellington) 

with respect to: kitchen resources, fruit and vegetable gardens and meal planning 

and patterns and to examine how these issues differ by socio-economic status 

(including income) and how they relate to food security. 

2. To examine food expenditure, food purchasing patterns and physical access to 

food and how these relate to food security status and socioeconomic status 

among New Zealand families with children. 

Following from this the Spend study will investigate a potential solution to food 

insecurity, specifically: 

To examine the effect of additional money ( in the form of supermarket vouchers) on 

food expenditure in food insecure households with children. 
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Chapter 1 Literature Review  
1.1 Introduction 
This literature review has been divided into two parts (A and B). In part A, the concept 

of food security will be introduced and discussed and a description of how food security 

is measured will be given. Research that has been conducted within New Zealand in 

respect to food security will be described. How food insecurity is related to health and 

nutrition outcomes will also be explored.  

In the second part (B) of the literature review research examining both the affordability 

of food and physical access to food will be outlined with a focus on research within 

New Zealand.  A summary will be given of methods used to capture household food 

purchasing practices. In addition food purchasing patterns by socioeconomic and food 

security status will be discussed. Finally research that has attempted to modify financial 

resources within households to enhance nutritional status and improve food security 

will be reviewed.  
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PART A 
1.2 Definition of Food Security 
In developed countries we are surrounded by what appears to be a huge variety of foods 

to choose from. For some people however, even within developed countries food and 

access to food is not a ‘given’. The definition of food security that has become widely 

accepted is: “access by all people at all times to enough food for an active and healthy 

life, and includes: a) availability of nutritionally adequate and safe foods and b) the 

assured ability to acquire foods in socially acceptable ways” (Anderson, 1990).  

Conversely food insecurity exists when the availability of nutritionally adequate and 

safe foods or the ability to acquire acceptable foods in socially acceptable ways is 

limited or uncertain (Anderson, 1990). 

Food insecurity is not just experienced by those who have inadequate amounts of food.  

Food insecurity also exists when people have limited food choice or feel anxious and 

stressed about how they acquire the food they need for both themselves and their 

families. Hunger can be a consequence of food insecurity and is the physiological,  

“uneasy or painful sensation caused by lack of food” (Anderson, 1990).  Another term, 

which is often used in the literature, is “food insufficiency” and this is defined as an 

inadequate amount of food intake due to lack of resources (Holben, 2010). 

Recently with concerns regarding the environment and global food supply the scope of 

the term food security has broadened. “Community Food Security” has been defined by 

the American Dietetic Association (ADA) as a situation in which all community 

residents obtain safe, culturally acceptable, nutritionally adequate diet through a 

sustainable food system that maximises self reliance and social justice, without 

resorting to emergency food sources” (Holben, 2010).  Furthermore the term “nutrition 

security” is also defined in the ADA position statement as “the provision of an 

environment that encourages and motivates society to make food choices consistent 

with short term and long term good health” (Holben, 2010).  Food security has been 

described as a precursor to nutrition security however other factors as adequate care and 

a healthy living environment are also important (Smith, 2003). Clearly it is important 

for researchers, policy makers, nutritionists and dietitians to define the “level” or scope 

of food security to which they are referring.  The focus of this literature review will be 

on household and individual food security. 
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1.3 Measurement of food security and food sufficiency 
In order to capture the prevalence of people living without all the food they need, and to 

monitor health consequences researchers have developed methods for measuring food 

security within populations.  The United States Department of Agriculture (USDA) 

conducts a National Food Security Survey as an annual supplement to the monthly 

Current Population Survey (Nord, et al., 2009).  

Food security has been measured at the level of the household and of the individual in 

various ways ranging from a single item question to a multi-item questionnaire.  In the 

US there was a need to evaluate the success of the National Food Stamp Program, a 

scheme in which households below specified poverty levels are provided with extra 

vouchers to spend on some foods.  The Food Stamp program is now called SNAP 

(Supplemental Nutrition Assistance Program) (USDA). The tool that was developed to 

monitor food security in the US evolved from the Community Childhood Hunger 

Identification Project (CCHIP) and Radimer/Connell instruments (Radimer, 2002).   

Statements (items) were developed by Radimer, Olsen and Campbell (1990) in an 

attempt to capture indicators of hunger among women.  In depth interviews with low-

income women revealed that hunger was conceptualized in both a narrow and a broad 

way. The narrow concept included the actual physiological experience of hunger pains 

as a result of going without food. It was also recognized that hunger is a managed 

process and the women used a variety of coping strategies to delay or avoid hunger. The 

management process influenced both when and the extent to which the households 

experienced hunger.  Furthermore it was found that these coping strategies followed a 

common “orderliness” and this could be used to interpret the degree of food insecurity 

being experienced (Radimer, Olson, Greene, Campbell, & Habicht, 1992). Key 

components of this ordered process included anxiety surrounding food access, a 

reduction in the quality and quantity of women’s food intake, and finally the more 

severe level of food insecurity a reduction in the quality and quantity of children’s food 

intakes (Radimer, et al., 1992). 

The CCHIP hunger index was developed to measure the prevalence of hunger in 

particular among low-income families with children. The eight “hunger” questions were 

developed to indicate whether adults or children in the household were affected by food 

insecurity, food shortages, perceived food insufficiency or altered food intake due to 



 28 

resource constraints (Wehler, Scott, & Anderson, 1992).  Each question is followed by a 

series of four more questions to determine how often in the previous 12 months each 

construct was experienced. The CCHIP instrument does not include questions capturing 

anxiety or worry surrounding food access. 

The current US Food Security Module (FSM) measures four household experiences: i) 

Uncertainty of worry over food; ii) Food of inadequate quality; iii) Food of inadequate 

quantity and iv) Food acquisition through socially unacceptable means (Coates, et al., 

2006).   When it was originally developed it was called the “Core Food Security 

Module” (Radimer, 2002).  The US FSM has been adapted and used within many 

countries including Canada, Philippines, India, Iran, and Bangladesh (Coates, et al., 

2006). The FSM is used in the US as part of the Continuing Population Survey. It is 

also used in NHANES surveys in the US and has also been used in several longitudinal 

studies in the US (Radimer, 2002).  

A single overall measure called the ‘food security scale’ can be calculated from a 

household’s combined answers to the FSM.  The food security scale is a continuous 

linear scale and measures the severity of food insecurity with a numerical value.  On the 

basis of the numerical score households can be further classified into groups  

representing a range of severity on the underlying scale (Bickell, Nord, Price, Hamilton, 

& Cook, 2000). 

There have been multiple changes to the terminology used to describe different 

categories of food security.  The US Household Food Security Module currently 

includes ten questions about food conditions of the household and an additional eight 

questions about food conditions of the household if a child lives there. From responses 

to these questions households can be classified into food secure, low food security or 

very low food security. Prior to 2006 households with low food security were described 

as ‘food insecure without hunger’ and those with very low food security, ‘food insecure 

with hunger’ (Nord, et al., 2009). The USDA removed the term ‘hunger’ in 2006.  It 

was felt the word hunger was misleading, as the physiological response (pain due to 

hunger) of individuals is not actually measured.  The new labels however have been 

criticised as it is felt they do not convey to the public or policy makers the severity of 

food insecurity for some households (Nord & Hopwood, 2007b). 
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Food sufficiency or its converse food insufficiency has been reported in some American 

and Canadian studies. The USDA Food Sufficiency Indicator was used in the late 1970s 

as part of the Current Survey of Food Intake in Individuals.  There are several versions 

of the Food Sufficiency Indicator: a single item question with either three or four 

responses, and a two question version (Radimer, 2002). In NHANES III participants 

were asked: “Which one of the following statements best describes the food eaten by 

you/your family? Do you: have enough food to eat; sometimes not enough to eat; or 

often not enough to eat?” Adults who answered “enough food to eat” were categorized 

as food sufficient (Dixon, Winkleby, & Radimer, 2001). The Food Sufficiency Indicator 

unlike the FSM contains no time referent however it is often used within research 

studies examining health or nutrition outcomes so that results can be compared to 

previous research (Radimer, 2002).  

Three national nutrition surveys in New Zealand have measured food security at the 

household level, the National Nutrition Survey (NNS97) and the Adult Nutrition Survey 

(ANS08/09) and the Children’s Nutrition Survey (CNS02).  Specifically for use within 

National Surveys, eight food security indicator statements were developed from five 

main themes including food insecurity, food adequacy, coping strategies, alternative 

sources of food and cultural issues to measure food insecurity at the household level 

(Parnell, et al., 2003; Russell, et al., 1999). These five themes emerged from qualitative 

research using focus groups among those on a low-income who were responsible for 

food provision and procurement for their households (Reid, 1997). A shortened version 

of the New Zealand indicator statements is given below (all statements are in reference 

to the previous year). Unlike the US, New Zealand does not have any separate questions 

for households with children.  The New Zealand statements like the US questions are all 

related to financial constraint. Not captured within these statements is the issue of 

physical access to food, which is considered as a dimension of food security in some 

environments.  
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Table 1.1 New Zealand Food Security Indicator Statements 

Statement Responses 
1. I/We can afford to eat properly Always, Sometimes, Never 

2. Food runs out in my/our household due to lack of money Often, Sometimes, Never 

3. I/We eat less because of lack of money Often, Sometimes, Never 
4. The variety of food I am/we are able to eat is limited by lack of 
money 

Often, Sometimes, Never 

5. I/We rely on others to provide food and/or money for food, for 
our household when we don’t have enough money 

Often, Sometimes, Never 

6. I/We make use of special food grants or foodbanks when I/we 
do not have enough money for food 

Often, Sometimes, Never 

 7. I/we feel stressed because of not having enough money for 
food 

Often, Sometimes, Never 

8. I feel stressed because I can’t provide the food I want for 
special occasions 

Often, Sometimes, Never 

 

As noted earlier the US FSM questions can be combined to give a single numerical 

value. This scale has been developed using non-linear statistical methods based on the 

Rasch measurement model.  The Rasch model is a type of Item Response Model 

(Wilson, Allen, & Li, 2006). Item Response Models provide analysis of responses to a 

test or survey and can give an estimate of each person’s and each items location on the 

construct of interest (Wilson, et al., 2006).  In the case of food insecurity, both the 

severity of a household’s experience can be estimated and also the severity of each 

statement. In application to food security the more food secure a household is the more 

likely the respondent for the household will respond negatively to the more severe 

items, e.g. food runs out due to lack of money.  

In her PhD thesis Parnell (2005) used Rasch analysis to rank the New Zealand food 

security indicator statements by level of severity. The Rasch analysis demonstrated that 

the New Zealand indicator statements can be combined to give a uni-dimensional scale 

and three categories of food security from this scale were defined: Fully/almost food 

secure, moderately food secure and low food security (Parnell, 2005).  

1.4 Food Security Research in New Zealand 
As stated above national nutrition surveys in New Zealand have measured household 

food security using a validated survey instrument.  Data from both the NNS97 and 

CNS02 were analysed by Parnell (2005) in her PhD thesis exploring associations of 

food insecurity with nutrient and food intakes and also with BMI (Body Mass Index) 
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among both adults and children. An overview of these results has been published 

(Parnell, et al., 2005). Data generated from the more recent ANS08/09 will provide 

information on whether food security has changed in New Zealand households over the 

past decade. 

The Survey of Families, Income and Employment (SoFIE) is a longitudinal survey of 

eight years duration, conducted by Statistics New Zealand, and was completed in 2010 

(n=18950). Participants have completed a health survey at three time points and within 

this are questions to provide each participant with an individual deprivation score 

(Carter, Cronin, Blakely, Hayward, & Richardson, 2010a).  Within the deprivation 

index are three questions relating to food insecurity (Salmond, Crampton, King, & 

Waldegrave, 2006). These include the NNS97 question in respect to making use of food 

grants of food banks.  The other two questions are: 

• In the past 12 months have you personally been forced to buy cheaper food so 

that you could pay for other things you needed (yes/no)  

• In the past 12 months have you personally gone without fresh fruit and 

vegetables so that you could pay for other things you needed (yes/no). 

Individual rather than household food security has therefore been measured in this 

survey and it is not a validated index of food security. An individual was classified as 

food insecure if they answered yes to any one of the three questions. Results are not 

comparable to national nutrition surveys. However a large number of demographic 

predictors of food security (as measured in this study) and some health outcomes have 

been measured. Cross-sectional data from the 2004/05 wave of the survey has been used 

to describe demographic and socioeconomic factors associated with food insecurity 

(Carter, et al., 2010b). Furthermore, once data from further waves of the survey are 

available changes in food insecurity status with changes in demographic factors such as 

income will be able to be examined (Carter, et al., 2010b).  

In the past two years there have been numerous reports on food security generated in 

New Zealand including the recent Enhance report (Bowers, et al., 2009).  Enhance was 

commissioned by the Health Research Council in partnership with the Ministry of 

Health. It was a multiphase programme investigating the “environmental influences on 

food security and physical activity among M!ori, Pacific and Low-income households” 
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(Bowers, et al., 2009).  In regard to food security it aimed to address three research 

questions: 

1) What are the environmental factors that enhance food security? 

2) What are the inter-relationships between these factors and their relative 

contribution to food security in New Zealand?  

3) In what ways could these factors be modified to further enhance the food 

security of M!ori, Pacific and low-income families? 

The work consisted of four phases, including phase one, an international literature 

review and qualitative research among M!ori, Pacific and low-income groups. In the 

second phase the objective was to use complexity theory and the ANGELO framework 

(Analysis Grid of Environments Leading to Obesity) to describe systems and interacting 

factors that contributed to food security.  Control parameters were identified where the 

researchers felt interventions would be the most effective.  In the third phase these 

control factors were discussed within seven workshops consisting of representatives 

from local communities, policy makers, non-government organisations and academics 

to identify appropriate interventions and opportunities for action.  Finally, a range of 

proposed interventions, identified in the workshops, were selected for further 

investigation, resulting in a “portfolio” of sixteen interventions (Bowers, et al., 2009).   

From the research questions it is evident that a broad approach to food security was 

taken. In this portfolio two key potential economic initiatives with the aim to increase 

the money available to households are discussed.  These include the removal GST1 

(Goods and Services Tax) on food or fruit and vegetables and providing discounts on 

‘healthier’ food purchases. Another suggestion was a smart card, or discount card that 

could be available to some low-income families for certain food purchases. Other non-

monetary interventions suggested include, increasing cooking skills, setting up 

community gardens, community markets and improving physical access to food 

(Bowers, et al., 2009). 

Te Hotu Manawa M!ori and the Obesity Action Coalition have published two reports in 

respect to the food security of New Zealand M!ori.  The first report summarises NNS97 
 
1 Increased from 12.5% to 15% in 2010 
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and CNS02 data on food security rates for M!ori and give a brief outline of some New 

Zealand community initiatives and programmes aimed to improve food access, all of 

which focus on health education and life skills (Te Hotu Manawa Maori).  The report 

also highlights the view that there is diminished access to traditional M!ori food 

sources, such as coastal areas and waterways, providing cheap, healthy, safe and readily 

available foods (Te Hotu Manawa Maori).   The second report outlines some local 

initiatives and actions that might be able to improve food security in New Zealand 

M!ori (Te Hotu Manawa Maori, 2009). 

A report for the Obesity Action Coalition titled ‘Food Security for Pacific People in 

New Zealand’ was released in 2009 (Rush, 2009).  Again NNS97 and CNS02 food 

security data are discussed, this time in reference to the Pacific population in New 

Zealand. Rush et al reports a list of ‘flagship initiatives’ is presented along with some 

information on what was evaluated within these projects. These initiatives focused on 

gardening, health promotion and cooking skills. Particular issues considered as 

important to Pacific People include debt to loan sharks, religious events and “sending 

money home” (to Pacific homelands).   Additional data from the Pacific Islands 

Families Study is also included in this report.  The Pacific Islands Families Study 

interviewed 1398 Pacific mothers six weeks after the birth of a child and included in the 

baseline interview were food security statements (Rush, et al., 2007).  The Pacific 

Islands Families Study is a longitudinal study so is likely to provide some interesting 

information if household food insecurity in this cohort is tracked over time. 

The reports outlined above generate discussion and ideas in relation to improving food 

security in population sub groups and identify those at risk of food insecurity, using 

national nutrition survey data. There is little additional research within these reports.  

As noted in the Enhance Report, future research needs to focus on evaluation of 

interventions.  The initiatives listed in the Pacific and Maori reports are community 

based public health programmes.  Many of the programmes appear to be focused on 

improving “nutrition security” and few are addressing fundamental financial barriers to 

achieving food security. 
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1.5 Prevalence of food security in relation to different 
measurement tools 

The measurement of food security is not consistent between countries with different 

tools, approaches and questions are being utilised.  Coates et al(2006) identified eleven 

counties measuring food security using a scale.  In interpreting prevalence data it is 

important to consider not only the statements/questions or tools that have been used but 

also the reference time period the statements/questions are examining.  For example, 

using the same tool, in the US the proportion of households experiencing food 

insecurity during the previous twelve months was 14.6% and any time during 30 days 

prior to the survey was it was 8.8% (Nord, et al., 2009).  

In 1997, 72% of New Zealand households were categorized as food secure, 24% had 

moderate food security and 4% had low food security (Parnell, 2005). The Children’s 

Nutrition Survey (CNS02) found half of households to be food secure and 12% of 

households to have low food security. Households within the low food secure group 

were more likely to have answered five or more of the indicator statements 

affirmatively including questions on using food banks and food grants and being reliant 

on others for their regular food (Parnell, 2005). The higher rates in the 2002 survey 

reflect the higher rates of food insecurity among households with children.  Importantly, 

the recently completed ANS08/09 has used the same measurement tool and therefore 

any change in prevalence of New Zealand households experiencing food insecurity over 

a decade can be examined.  

The Australian 1995 National Nutrition Survey and their more recent 2007 National 

Children’s Nutrition Survey have measured food security using only a single item 

question.  In 1995, 4.3% of Australian adults reported ‘running out of food and not 

being able to afford to buy more’.   The South Australia Monitoring and Surveillance 

System (2003-2007) found 7% of households ran out of food and could not afford to 

buy more.  A survey in disadvantaged suburbs in South Australia compared the 

prevalence rates of food insecurity using the single item question and also a modified 

US 16 item module.  Using the 16 item module the prevalence of food insecurity in the 

previous year (food insecure without hunger, food insecure with moderate hunger food 

insecure with severe hunger) was 22% and using the single item question it was 16% 

(Nolan, Williams, Rikard-Bell, & Mohsin, 2006).  
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The Low Income Diet and Nutrition Survey (LIDNS) in the United Kingdom (2003-

2005) used an adaptation of the US FSM.  Ten questions were asked to capture 

household food security and a further five questions to capture information regarding 

food security among households with children.  The published report however does not 

include the data from the child specific questions.  Food security categories were 

allocated based on the number of affirmative items given to the household questions. 

Fifteen percent were living in households with mild food insecurity (3-5 questions 

answered affirmatively) and 14% were classified as living in households with 

moderate/severe food insecurity (more than 5 questions answered affirmatively) 

(Nelson, et al., 2007).  Food security prevalence had not previously been measured in 

the UK.  It may not have been appropriate to transfer the questions directly from the US 

without validating its use in the UK environment. 

The Canadian Community Health Survey in 2004 using an adapted version of the US 

FSM to measure food security found that 90.8% of households were food secure and 

6.3% experienced moderate food insecurity and 2.9% severe food insecurity (Office of 

Nutrition Policy and Promotion, 2007).  ‘Severely food insecure’ were households who 

indicated reduced food intake and disrupted eating patterns. 

Throughout 2009, 85% of US households were found to be food secure. Of the 

households who experienced food insecurity (14.6%), two thirds reported low food 

security (9.0%) and one third reported very low food security (5.7%).  Households with 

very low food security were characterized as having reduced food intake, their normal 

eating patterns were disrupted and their household lacked money and other resources 

for food.  The prevalence of very low food security in the US appears to have increased 

since 1999 reaching this high level (Nord, Coleman-Jenson, Andrews, & Carlson, 

2010).  

The Current Population Survey Food Security Supplement (CPS-FSS) 1998, measured 

the frequency and duration of household food insecurity and hunger.  For nine of the 18 

food security questions the CPS-FSS asked how many months (within the previous 12 

months) the condition was experienced, whether it was experienced in the last thirty 

days and if so for how many days was it experienced.  For the households who reported 

food insecurity in the previous year, one third reported the condition as occasional (1-2 

months of the 12 month period), two thirds experienced the condition in three or more 
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months and 21-30% experienced the condition frequently (almost every month).  These 

data indicate that the number of households with hunger on a single day in the US is 

13% to 18% of the number identified as food insecure sometime in the previous year 

(Nord, Andrews, & Winicki, 2002). 

Although results from international studies are not directly comparable it is clear that 

food insecurity is a serious issue within affluent countries affecting approximately five 

to fifteen percent of households.  Unequal wealth distribution, deprivation and poverty 

mean that for some, access to food is not guaranteed.  

1.6 Demographic and household factors associated with food 
insecurity in New Zealand and overseas 

As the measurement of household food security is based on whether the household has 

adequate financial resources to meet their dietary needs it is not surprising that the 

majority of households experiencing food insecurity are from lower socioeconomic and 

minority groups. There are some common demographic factors found to be associated 

with food insecurity in industrialized countries.  

National surveys have shown that females are more likely to report food insecurity 

compared to males (Che & Chen, 2001; Nelson, et al., 2007; Parnell, Reid, Wilson, 

McKenzie, & Russell, 2001).  Females who are more likely to be responsible for 

preparing and acquiring food within households may therefore feel more acutely the 

issues surrounding food insecurity.  

Food insecurity is also more prevalent among sole parent households and in particular if 

the sole parent is female (Carter, et al., 2010b; Che & Chen, 2001; Nelson, Dyson, & 

Paul, 1985; Nord, et al., 2009; Office of Nutrition Policy and Promotion, 2007).  Having 

appropriate support within the household is also important.  Laraia, Borja and Bentley 

(2009) examined household characteristics associated with food insecurity among a 

group of low-income, African American women, who were first time mothers.  Results 

showed that having the baby’s father living within the household increased food 

insecurity whereas having the baby’s grandmother living within the household was 

associated with lower rates of food insecurity.  The fathers in this study were not 

contributing economically and were therefore more of a drain on food supplies.  
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Households with children are more likely to be food insecure and the prevalence of food 

insecurity increases with the number of children in the household (Nelson, et al., 2007; 

Nolan, et al., 2006; Nord, et al., 2009; Office of Nutrition Policy and Promotion, 2007; 

Parnell, et al., 2003; Russell, et al., 1999).  In New Zealand this issue was evident in 

both the NNS97 and CNS02 among households with children (Parnell, 2005).    

Households with a lower income are more likely to experience food insecurity (Carter, 

et al., 2010b; Foley, et al., 2009; Gulliford, Mahabir, & Rocke, 2003; Nelson, et al., 

2007; Nolan, et al., 2006; Nord, Andrews, & Carlson, 2005; Office of Nutrition Policy 

and Promotion, 2007).  In New Zealand is SoFIE survey individuals in the lowest 

quintile of household income were found to be nearly five times as likely to be food 

insecure compared to households in the highest quintile of household income (Carter, et 

al., 2010b). 

 The New Zealand Index of Deprivation is used as an area-based measure of deprivation 

(Russell, et al., 1999). The Index combines nine variables from the New Zealand census 

that reflect eight dimensions of material and social deprivation. It provides a score for 

each ‘mesh block’ within New Zealand. The mesh blocks are geographical units defined 

by Statistics New Zealand. The scores apply to areas rather than individuals. The New 

Zealand Index of Deprivation is updated after each census: NZDep91, NZDep96, 

NZDep2001 and the most recently released NZDep2006 (Salmond, et al., 2007).  In 

New Zealand households living in more deprived areas (measured by NZDep96 & 

NZDep2001) are more likely to be food insecure than those living in less deprived areas 

(Parnell, et al., 2003).   

Younger adults are more likely to experience food insecurity than older adults. (Che & 

Chen, 2001; Foley, et al., 2009; Hernandez & Jacknowitz, 2009; Nolan, et al., 2006)  In 

the New Zealand population, younger adults, 19-24 years, were more likely to 

experience household food insecurity than older adults (65 years and above) and 

prevalence of food insecurity decreased with increasing age (Parnell, et al., 2001).  

However as older adults were not included in the preliminary research used to formulate 

the statements it is therefore possible that the statements are not as relevant to the older 

population. 
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 Food insecurity is more prevalent in minority ethnic groups. Australian Aboriginal 

households are more likely to experience food insecurity than the rest of the population, 

as are Canadian Aboriginal households in Canada (Nolan, et al., 2006; Office of 

Nutrition Policy and Promotion, 2007). In America, African Americans and Hispanics 

are more likely to be food insecure than Whites (Nord, et al., 2009).  In New Zealand, 

M!ori and Pacific People have higher rates of food insecurity than the group NZ 

European and Others.  In 1997 over three times as many M!ori women reported that 

their household could not afford to eat properly compared to NZ European and Other 

women (Parnell, et al., 2001).  Pacific People were the ethnic group most likely to 

report food insecurity in the CNS02. Over half of Pacific households reported that they 

ate less due to lack of money (Parnell, et al., 2003). In the Longitudinal Pacific Islands 

Families Study 43.6% of Pacific Island families either “sometimes” or “often” ran out 

of food (Rush, et al., 2007).  In comparison in New Zealand households with children 

24.1% reported they either “sometimes” or “often” ran out of food (Parnell, et al., 

2001). 

Canadian and Australian national surveys have shown that households who rent the 

houses they live in are more likely to be food insecure than those who are buying or 

own the house they live in (Che & Chen, 2001; Foley, et al., 2009; Nolan, et al., 2006).  

Among those who rent however it has been shown that households receiving housing 

assistance from the Government are less likely to spend inadequate amounts of money 

on food (Kirkpatrick & Tarasuk, 2007).  Reducing other household expenses for low-

income households may therefore be one method that could improve food security 

status.  

1.6.1 Other household and environmental determinants 
Information collected by food banks provides some further insights about food 

insecurity among New Zealanders.  The demographics of food bank clients will reflect 

the location of the food bank.  The main characteristics of people who use food banks in 

New Zealand are beneficiaries, low-income workers, females, sole parents with 

children, ethnic minorities, people living in deprived areas, young adults and single 

people (McPherson, 2006). Reasons that have been identified for food bank use include: 

• Income that is inadequate to meet basic expenses such as food, rent and utilities 

• Increase in need for fuel and electricity in particular during winter 
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• Housing costs- mortgage repayment and rent increases 

• Debt  

• Health and medical costs 

• Gambling 

• Childcare costs (Wynd, 2005). 
As described food insecurity is a pertinent issue particularly for those on a low-income. 

Food insecurity however is not solely the domain of the impoverished.  Certain adverse 

life events or periods of transition can also potentially impact on a household’s living 

standards, for example, relationship/marriage break-ups, loss in job/redundancy, illness 

or major injury, house burglary (Jensen, Krishan, Hodgson, Sathiyandra, & Templeton, 

2006). 

Food insecurity for some may be a transient experience.  In a longitudinal study among 

women in the US nearly half of the women who were food insecure at baseline were not 

food insecure two years later (Whitaker & Sarin, 2007). The level of food deprivation 

may also change dependent on the household finances and the time from the last 

wage/salary or benefit payment (Tarasuk, McIntyre, & Li, 2007).  Further analyses of 

longitudinal studies are needed to understand how food security status changes over 

time and the extent to which households fluctuate in and out of food insecurity. 

Having the appropriate resources and capacity to acquire food is important for 

determining food security. What makes one household, given a similar income level, 

more prone to food insecurity than another household?  Some have suggested food 

insecurity can be overcome through behavioural changes including the development of 

cooking and budgeting skills and changes to food selection.  Other factors within the 

environment, which the household may have less control over include, cooking and 

storage facilities, time and mobility and social support (New South Wales Centre for 

Public Health Nutrition, 2003). Behavioural factors and aspects of the environment that 

may impact on food security status are discussed in the introduction of Chapter 2.  

1.7 Food security, food and nutrient intakes 
There are validated methods for measuring food insecurity and the number of 

households reporting food insecurity in “affluent” countries is a concern.  Consequently 

researchers have asked how food insecurity impacts on food intake and hence 

nutritional status of individual household members.  Food insecurity has been shown to 
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independently predict poorer nutrient intake and food choices (Dixon, et al., 2001; 

Kirkpatrick & Tarasuk, 2008; Parnell, et al., 2005; Tarasuk & Beaton, 1999).  

Researchers have also examined whether the consequences of household food insecurity 

are different for adults and children. Research comparing the food and nutrient intakes 

of people from food insecure households to food secure households is now explored. 

1.7.1 Adults 
Several US studies have compared food and nutrient intakes of people from food 

sufficient households to those from food insufficient households (Dixon, et al., 2001; 

Rose & Oliveira, 1997). Food insufficiency is however only one aspect of food security 

although it has often been measured in large surveys in the US. A household was 

determined as being food insufficient if they reported “sometimes” or “often” not 

having enough food to eat. 

Women from food insufficient households were more likely to have low nutrient intakes 

(<50% of the RDA) for vitamin A, E, C, B6, folate, magnesium and thiamine compared 

to women from food sufficient households in the Continuing Survey of Food Intakes by 

Individuals (Rose & Oliveira, 1997). Similarly older adults (65 years and older) with 

food insufficiency were also shown to have low nutrient intakes compared to those with 

food sufficiency (Rose & Oliveira, 1997).  

Data from NHANES III (1988-1994) has been used to determine the relationship 

between food insufficiency and diet (Dixon, et al., 2001). Adults (20-59 years) who 

were food insufficient reported consuming significantly fewer milk/milk products, 

fruit/fruit juices, vegetables, salty snacks, and desserts/sweets than those from food 

sufficient households. Calcium intake was lower for food insufficient adults (20-59 

years) compared to adults from food sufficient households (750mg vs. 869mg).  

Interestingly older adults (60 years and older) from food insufficient households had 

lower energy intakes, Vitamin B6 intakes, magnesium, iron and zinc compared to older 

adults from food sufficient households.  

Using the Radimer/Cornell measure of food insecurity, nutrient intakes and household 

food supplies were compared between rural New York women (n=193), all with 

children, classified as food secure to those with food insecurity.  Nutrient intakes were 

estimated from two 24-hour diet recalls (Kendall, Olson, & Frongillo, 1996). Potassium 
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and fibre intakes were significantly lower for food insecure women compared to food 

secure women and they were twice as likely to be below two thirds of the RDA 

(Recommended Daily Allowance) for vitamin C compared to food secure women.  The 

number of servings per day of dairy, meat, grains and vegetables were similar between 

the two groups however the food insecure women had a significantly lower intake of 

fruits (0.7 servings/day) compared to the food secure group (1.2 servings/day). 

Household food supplies were lower in the food insecure group.  Self reported intake of 

fruit and vegetables among food insecure women declined as the severity of food 

insecurity increased (Kendall, et al., 1996).  

The food security status of women using emergency food hamper programs in Toronto, 

Canada and the prevalence of nutrient inadequacy was investigated by Tarasuk and 

Beaton (1999). Three 24-hour diet recalls were completed and data were collected on 

household food insecurity. The US FSM was used but amended for use in Canada.  

Statements used were in reference to the previous 30 days.  The women were classified 

into one of three groups: no food insecurity and no hunger evident, food insecure with 

moderate hunger and food insecure with severe hunger.  Independent of other socio-

demographic variables the women with hunger had lower intakes of energy, protein, 

carbohydrate, vitamin A, folate, iron, magnesium and zinc compared to those with no 

hunger. There were no differences in fat intake by food security status.  A large 

proportion of this group of women were at risk for inadequate intakes of protein (15%), 

vitamin A (28%), vitamin C (3%), folate (23%), iron (38%), magnesium (31%) and zinc 

(12%) (Tarasuk & Beaton, 1999). 

Adults reporting food insecurity in the New Zealand NNS97 were less likely to report 

eating five servings of fruit and vegetables per day, and one serving of ‘beef and veal’ 

(lean meat) per week.  This corresponds with results from the 24-hour diet recall, which 

showed lower intakes of vitamin B6, vitamin C, glucose and fructose in those with food 

insecurity (Parnell, 2005).  Adults from households with lower food security also had 

higher intakes of fat, lactose and vitamin B12.  

Data from the 2004 Canadian Community Health Survey were used to compare the 

prevalence of inadequate intake of nutrients, estimated from 24 hour diet recalls, among 

adults and children from food secure and food insecure households (Kirkpatrick & 

Tarasuk, 2008).  The US FSM was used to classify participants as food secure or food 
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insecure. Both adults and children were classified as food insecure if the household 

answered two or more questions affirmatively.   The results showed large differences in 

the prevalence of inadequate intakes between adults from food insecure and food secure 

households (Kirkpatrick & Tarasuk, 2008).  Males and females across all age groups 

had a greater prevalence of inadequate intakes of protein.  Milk intake and fruit and 

vegetable intake were lower for the food insecure households compared to the food 

secure households. 

The Low Income Diet and Nutrition Survey in the UK found food insecurity, to have a 

greater impact on nutrient and food intakes of women than men, boys or girls (Nelson, 

et al., 2007). Women from mildly food insecure and moderately/severely food insecure 

households had lower intakes of fruit compared to women from food secure households. 

Women from moderate and severe food insecure households consumed less wholemeal 

bread, lean meat and fish.  They were also more likely to have nutrient intakes below 

the Lower Reference Nutrient Intake (LRNI) for potassium, magnesium, iron and zinc 

compared to women from food secure households (Nelson, et al., 2007). 

1.7.2 Children 
In addition to adults, Kirkpatrick and Tarasuk (2008) examined the prevalence of 

inadequate intakes of selected nutrients amongst Canadian children. Few differences 

were found by household food security status for energy and macronutrient intakes 

apart from protein.  Children aged 4 to 8 years from food insecure households had a 

lower intake of protein compared to children from food secure households.  

Furthermore the energy density of the diets of males, 9 to 13 years and females 14 to 18 

years was higher than their food secure counterparts. Some differences were found 

between children from food insecure households compared to food secure households 

for micronutrient intake in particular for males aged 9 to 13 years (vitamin C, vitamin 

B6 and vitamin B12) and males aged 14-18 years (folate and potassium).  A greater 

prevalence of inadequacy for protein and vitamin A was found among children from 

food insecure households in the two oldest age groups (9 to 13 years and 14 to 18 

years).  Results from this study show that younger children (1 to 8 years) appear to be 

less effected by household food insecurity compared to the older children.  This could 

be because parents may protect younger children from the impact of food insecurity to a 

greater extent than older children. It may also be that the cost of providing food for 

older children is a lot greater to that of younger children. The authors also comment that 
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the higher energy density of their diets may also be impacting adversely on body 

weight. 

Among New Zealand children (5 to 15 years) from households with food insecurity a 

lower intake of fruit, vegetables and dairy foods was shown compared to children from 

food secure households.  In respect to nutrient intakes children from food insecure 

households had lower intakes of sucrose, lactose, vitamin A, vitamin B, !-carotene, 

vitamin B12 and calcium (Parnell, 2005).  This is not surprising given the lower intake 

of fruit, vegetables and dairy foods.  

In the US a study was conducted among mainly Hispanic households to examine 

associations between household food supplies, household food security and children’s 

dietary intakes (Matheson, Varady, Varady, & Killen, 2002).  The children were all 

from the same year in school and the average age was 10.7 years. The children 

completed three 24-hour diet recalls and household food security status was measured 

using the US FSM.  Food security was associated with households food supplies but not 

with the children’s dietary intakes. Meat intake was the only food group for which there 

was a difference between children from food secure and food insecure households. A 

decrease in the meat and energy intake of the children from food insecure households 

was also found before payday (Matheson, et al., 2002).  Results from this study suggest 

that the children’s diet was being prioritized over the adults; however despite this, a 

reduction in children’s food intakes still occurred as resources became stretched 

towards the end of the pay period.   

Small differences were found between children from food secure households and those 

from food insecure households in dietary intake in the UK Low Income Diet and 

Nutrition Survey (Nelson, et al., 2007).  Fruit juice intake was lower for boys from 

households with moderate/severe food insecurity compared to boys from food secure 

households.  Girls from households with mild food insecurity had a lower intake of fruit 

compared to those from households with food security (Nelson, et al., 2007). 

Differences in nutrient intakes however were minimal and it is possible that the 

children’s diets were being maintained at the expense of the mothers. 

In Canada dietary modelling was used to show that increases of one serving per day of a 

nutrient rich food that was already being eaten by food insecure women as part of their 
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regular diet reduced the prevalence of nutritional inadequacy by at least half for most 

nutrients (McIntyre, Tarasuk, & Jinguang Li, 2007).  For example, an addition of one 

serve of trim milk (reduced ) a day produced a 75% reduction in the prevalence of 

inadequate intake of niacin, riboflavin and vitamin B12. Furthermore combined with an 

extra serve of fruit of vegetables there was a 50% reduction in the prevalence of 

inadequate intakes of magnesium, thiamine, vitamin A and vitamin B6.  In this dietary 

modelling exercise an energy adjustment was made for severe food insecurity, that is 

women who were experiencing food security with hunger. Improvements in the 

prevalence of inadequacy were greater in the adjusted model (McIntyre, et al., 2007).  

An extra serving of vegetables, dairy or meat may therefore go a long way in reducing 

nutritional differences between food secure and food insecure women without hunger.  

For those with hunger however improving dietary quality and narrowing the differences 

would require a more concerted effort. 

1.7.3 Biochemical Markers 
Few studies have investigated the association between food insecurity and biochemical 

markers of nutritional status. Dixon, Winkleby and Radimer (2001) compared the serum 

levels of a wide range of nutrients for NHANES III participants who were food 

insufficient and food sufficient. Concentrations of serum lipids, albumin, carotenoids, 

vitamins A, C, E, B12, ferritin, folate and red blood cell folate were compared. Younger 

adults (20 to 59 years) from food insufficient households had lower serum 

concentrations of total cholesterol, vitamin A and three carotenoids. Older adults from 

food insufficient households had lower serum concentrations of HDL cholesterol 

vitamin A, vitamin E and ß-cryptoxanthin.  As the authors note factors other than diet 

can influence biochemical results. The mean serum values for food insufficient 

households were all within normal ranges. The biochemical results do however add 

weight to the differences in dietary intake between adults from food sufficient and food 

insufficient households. 

Based on previous research in the US indicating children from food insecure households 

may have compromised intakes of iron and a more restricted intake of meat than food 

secure children, NHANES data (I, II & III) was used to investigate whether children 3-

19 years with food insecurity had a higher prevalence of iron deficiency anaemia.  In 

this study child specific household food security was measured using the eight questions 

relating to children in the FSM.  Food insecure children were significantly more likely 
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to have iron deficiency anaemia in all age groups apart from the 16-19 year age group 

(3-5 yrs OR: 10.71, 6-11 yrs OR: 8.05, 12-15 yrs OR: 2.95) (Eicher-Miller, Mason, 

Weaver, McCabe, & Boushey, 2009).  The logistic regression model was adjusted for 

sex, hence results have not been presented separately for males and females. It is not 

clear why the association between iron deficiency anaemia and food insecurity was not 

as strong for the 16-19 year age group (OR: 1.67). Possibly however it was because the 

US Household Food Security Scale was used rather than the Child Food Security Scale, 

which was used for the 3-15 year olds. 

Younger children, infants and toddlers (" 3 years) from low-income households who 

had very low food security were almost twice as likely to have iron deficiency anaemia 

compared to infants and toddlers with high/marginal food security (Park, et al., 2009).  

As iron status is closely associated with cognitive development it is a concern that 

children from food insecure households have compromised iron intakes. 

Fruit and vegetables, milk and meat appear to be the food groups for which intake is 

most affected by food insecurity.  Women, in particular mothers are more likely to have 

a compromised diet. At the severe end of the food insecurity scale there is evidence that 

children’s dietary quality is also compromised. 

1.8 Summary  
Food insecurity is a significant issue for many New Zealand families as in other 

developed countries. It is clear that some groups of the population are more at risk of 

food insecurity than others.  In New Zealand we have several data sources, which allow 

us to follow trends in food security rates and socio-demographic factors associated with 

food insecurity have been well described. It is clear members of food insecure 

households in both New Zealand and other countries are more likely to be consuming 

inadequate diets. We have little information however on what is occurring to influence 

this within the home and family environment.  Are there factors within these 

environments that could be changed and could improve food security status.  

Furthermore how does food insecurity impact on expenditure on food? Part 2 of the 

literature review will discuss research that has examined associations between food 

insecurity and food purchasing. 
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Part B 
1.9  Introduction 
This section of the literature review will examine the influence of physical access to 

food and economic access to food and its impact on food choice.  This is important 

because some of the explanations given for higher rates of obesity among more 

deprived groups include inequities in physical access to food and also the affordability 

of food (New South Wales Centre for Public Health Nutrition, 2003). 

There is a well-established socioeconomic gradient with obesity where rates are higher 

in low socioeconomic groups.  Food insecurity is also independently associated with 

obesity in women, in what has been described as a paradoxical relationship (Townsend, 

Peerson, Love, Achterberg, & Murphy, 2001). Mean BMI was lower for New Zealand 

adults (males and females) from fully food secure households (28.7) compared to the 

moderate (29.2) and low food secure households (29.5) (Parnell, 2005). Findings from 

these New Zealand national surveys are similar to cross sectional data from other 

developed countries.  Although there is a wide and interesting body of research 

examining the relationship between food security and body weight it is outside the 

scope of this literature review.  

1.10 Physical Access 
Physical access to food shops has been identified as a factor that may impact on food 

insecurity (New South Wales Centre for Public Health Nutrition, 2003). Issues relating 

to physical access to food and the role it plays however are specific to the community or 

environment. In the UK the term “food deserts” was used to describe areas in which 

residents had compromised access to affordable, healthy and fresh food (Wrigley, 

Warm, & Margetts, 2003). This may vary not just between countries but also areas 

within a country.  

In Queensland, Australia, remoteness of shops greatly affected food prices with remote 

shops selling fruit, vegetables and legumes at prices 20% higher than inner city shops 

(Harrison, et al., 2007).  

In London smaller convenience shops had higher prices for staple food items compared 

to large supermarkets (Donkin, Dowler, Stevenson, & Turner, 2000). Access to large 

supermarkets with cheaper prices may be a particular concern for people who do not 
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own cars in some countries (Dowler, 2001).  For Parisians living in a deprived 

neighbourhood, the availability fruit and vegetables was not an issue despite 43 percent 

of participants travelling to food stores by foot.  In contrast however the affordability of 

fruit and vegetables however was reported to be a problem for participants in this study 

(Bihan, et al., 2010). 

In depth qualitative research was conducted by Coveney and O’Dwyer (2009) among 

Adelaide residents who did not have access to a car. The results revealed that lack of 

private transport was a considerable barrier to accessing food in particular for those 

with families who were carless due to financial difficulties. 

Geographic Information System (GIS) software is increasingly being used to show 

variation in the price and availability of food at local and national levels (Donkin, et al., 

2000). One New Zealand study has examined the association between travel time to 

supermarkets and convenience stores and ability to meet recommended daily servings 

of fruit and vegetables (Pearce, Hiscock, Blakely, & Witten, 2008). Six hundred and 

sixty one supermarkets and 3681 convenience stores were mapped. Using data from the 

2002-03 New Zealand Health Survey of 15,529 adults, the travel time to the nearest 

supermarket and convenience store for each participant was calculated. No associations 

were found between the travel time to supermarkets and for meeting nutrition guidelines 

for fruit and vegetable consumption.  For convenience stores those participants who had 

the best access, in terms of travel time were less likely to meet vegetable 

recommendations (Pearce, et al., 2008).  Proximity to shops may therefore not be a 

significant issue in New Zealand with cities being relatively compact and easy to travel 

around.  People living in rural areas however may be faced with a greater challenge in 

terms of food purchasing and travelling to food shops.  

In addition to comparing the price of regular and healthier food options Wang et al 

(2010) also investigated whether there were any differences in food prices by “rural” 

versus “urban” locations in New Zealand.  The urban area was the largest city 

(Hamilton) in the Waikato/Lakes area of New Zealand and the rural areas were defined 

outside this city that were still within the region. The availability of healthy food 

alternatives was found to be greater in the urban areas than the rural areas.  The cost of a 

healthy food basket was the same between the two areas although the cost of the regular 

food basket was cheaper in the urban area. The definition of rural in this study however 
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should be interpreted with care. The geographic area covered was large and the rural 

area still included towns with large supermarkets. Many of the people living in the 

region would not necessarily be geographically isolated. No information is given on 

how many people within the defined “rural” designated areas are living in towns and 

cities.  

Few studies have investigated household food security status and physical access to 

food shops.  A survey has been conducted in Toronto, Canada among 484 how income 

families with children from high poverty neighbourhoods (Kirkpatrick & Tarasuk, 

2010).  No associations were found between food security status and distance (km) to 

the nearest food retail outlets. Eighty percent of the households did their main food shop 

at a discount supermarket and therefore the relationship between distance to the nearest 

discount supermarket and food security status was also examined.  No differences were 

found by food security status.  Furthermore researchers did not find that food insecure 

households incurred greater costs to travel to food outlets compared to food secure 

households.  The authors conclude that for the areas they surveyed physical access to 

food shops was not predictive of food security. Household financial constraints are 

more important determinants and improving local area food access may not be an 

effective strategy to improving food security (Kirkpatrick & Tarasuk, 2010). 

Improving physical access to food was a key suggestion within the Enhance portfolio of 

initiatives to improve food security. There is little New Zealand research available in 

this area so it is difficult to comment on the impact changes in regard to physical access 

to food would make towards improving food security.  It is also inappropriate to use 

overseas data to inform New Zealand policy in regard to this issue given the differences 

in environments, population dispersion and car ownership.  

1.11 Affordability of food 
As already alluded to, intakes of perishable foods such as milk, fruit and vegetables and 

meat are lower in food insecure households compared to food secure. The cost of 

healthier food compared to the cost of unhealthy food has been considered as a barrier 

to healthy eating in low socioeconomic groups. An economic explanation given for the 

association between socioeconomic status and obesity is that energy dense foods are 

less expensive than healthier less energy dense foods (Drewnowski, Monsivais, Maillot, 

& Darmon, 2007). Energy density (energy per weight) is a function of water content of 



 49 

foods meaning that in general foods with lower water contents (therefore less 

perishable) are more energy dense than fresh foods with higher water contents, for 

example, fruit and vegetables.  Drewnowski (2007) argues that energy dense foods are 

inexpensive and therefore low income consumers purchase more and are more likely to 

over consume energy as a consequence.  Furthermore low cost diets have not only been 

found to be more energy dense but also poor in micronutrients (Andrieu, Darmon, & 

Drewnowski, 2006). Three studies using French dietary survey data have examined 

energy density and diet costs in detail. 

Darmon, Ferguson and Briend (2003) used linear programming to investigate how 

constraining diet costs impacts on energy density. A reference diet was developed using 

observed food consumption data from 361 men and 476 women living in Paris in 1988, 

a food composition database and the food prices of each food in the database.  Food and 

energy intakes were measured using a diet history. Modelling the constraint of cost was 

associated with an increase in energy density. If the cost was decreased by 52% (for 

men) this increased energy density by 148% (Darmon, et al., 2003).   

Food consumption data from 837 French adults from the Val-de-Marne dietary survey 

conducted in 1988 were used to examine dietary quality, dietary energy intake and 

estimated diet costs.  The energy cost (Euro/MJ) of frequently consumed foods was 

plotted against their energy density (MJ/kg). The results showed an L shaped curve with 

energy density decreasing as energy cost increased.  This meant in terms of cost per unit 

of energy that sugar, butter and chocolate were the least expensive items and fish, 

lettuce, vegetables, lean meat and citrus fruits were the most expensive (Drewnowski, 

Darmon, & Briend, 2004).  

A similar study to the above this time using dietary data from the French National 

Survey on Individual Food Consumption conducted in 1998 replicated the results. 

Participants were split into quintiles by energy density.  Both men and women in the 

highest quintiles of energy density had the lowest intakes of both vitamin C and folate 

indicating a higher intake of energy was not necessarily indicative of higher 

micronutrient intake. The diet cost however was significantly lower for the participants 

with the lowest energy density diets (Drewnowski, et al., 2007). 
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The economic hypothesis, proposed by Drewnowski and colleagues, has been criticized. 

The inverse relationship between energy density (Kcal/g) and energy cost (NZ$/kcal) is 

argued to be spurious as kcal is in both the numerator of the explanatory variable 

(kcal/g) and the denominator of the dependent variable (NZ$/kcal) (Lipsky, 2009).  

Lipsky used random numbers to create three variables representing, kilocalories, grams 

and price.  As the values were randomly selected there should be no true relationship 

between the three variables. However the same relationship was shown between energy 

density and price as was shown in previous studies.  Lipsky suggests the use of price 

per serving or the price of a selection of commonly purchased foods as more 

appropriate methods to compare disparities in economic access to food (Lipsky, 2009).  

Burns, Sacks, Rayner, Belenkijii and Swinburn (2010) also used randomly generated 

prices on 212 foods from a supermarket in Melbourne, Australia, and again replicated 

the relationship between energy cost and energy density confirming Lipsky’s results 

(Burns, et al., 2010). 

Mathematics aside studies to date illustrate the complexity of food purchasing 

behaviour and “cost per Calorie” is only one aspect.  In addition to the research on the 

cost of food per Calorie other aspects of affordability of food have been measured. A 

common approach is to compare the price of a healthy food basket to a less healthy food 

basket. Others have estimated the price of a food basket that meets nutritional 

guidelines and then calculated the proportion of household income that would be 

required to purchase it.  Both these approaches have been taken in New Zealand 

research.  

A major issue with this type of research is determining which foods should be classified 

as healthier than others. Cade, Upmeler, Calvert and Greenwood (2007) used a healthy 

eating index in a study using the first 15,191 women in the UK Women’s Cohort Study.  

Diet was assessed by a 21 item FFQ and each participant was ranked from 0-8 

depending on how many healthy indicator components they met.  The healthy indicator 

components were derived from WHO recommendations for the prevention of chronic 

disease. There was an increase in the cost of the women’s diet as their healthy indicator 

scores increased.  It cost the equivalent of an extra £540 a year more to meet eight 

healthy diet indicator components, compared to meeting none of the components (Cade, 

et al., 2007). 
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The monetary cost of a traditional Mediterranean diet and also a healthy eating indicator 

diet (as used by Cade et al) was examined in Spain. Participants (n=3179) completed an 

FFQ and were scored according to their adherence to each of the two diets. For both 

diets it was found those who were in the lowest tertile of adherence had a lower diet 

cost compared to those in the highest tertile of adherence.  Both dietary patterns were 

inversely associated with energy density (Schroder, Marrugat, & Covas, 2006). 

 Using electronic sales data from a New Zealand supermarket, NiMurchu and Ogra 

(2007) compared the cost of a “regular” food basket and a “healthier” food basket over 

nine food categories. The healthier food basket consisted of equivalent foods lower in 

saturated fat, salt and sugar levels.  For example tuna canned in oil was substituted with 

tuna canned in water.  The foods selected in the healthier and regular baskets were all 

foods within the top 1000 foods sold in New Zealand determined from AC Nielson 

sales data.   The food categories butter and margarine, meat and poultry and cheese had 

the greatest differentials in terms of price with the regular food basket being 

considerably cheaper than the healthier. For other food groups such as bread, breakfast 

cereals and canned fish the healthier food basket was slightly cheaper. However this 

study did not include fruit and vegetables or grains and pulses as being already healthy 

foods there could be no substitute equivalents. Conclusions from this study are therefore 

limited as fruit and vegetables are a key component of a “healthy” diet.  

In a similar study Wang et al (2010) compared the price of ‘regular’ food items and 

substitute ‘healthy’ versions in the Waikato/Lakes area of New Zealand. Food prices at 

1230 food outlets were surveyed.  The healthy options for bread, chicken, meat, spreads 

and sugar were found to be more expensive than the regular options. A regular food 

basket and a healthy food basket were designed to meet the nutritional needs of a family 

with two adults, an adolescent boy and girl. The healthy food basket was found to be 

more expensive than the regular food basket.  Sweeteners were used as an appropriate 

substitute for sugar in this study. The high price of sweeteners however in comparison 

to sugar made the difference between the healthy basket and the regular basket very 

large (healthy; (NZ)$315.42, regular; (NZ)$140.16 per week).  The difference, although 

attenuated was still there when the total was calculated without sugars and sweeteners  

(healthy; (NZ)$175.72, regular; (NZ)$136.84 per week). 
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A major issue with comparing “healthy” versus “regular” food options is that it is 

assuming that people make food choices and purchases in a simplistic manner with the 

substitution of a regular version for a healthier version.  It does not take into account the 

complexity and strategies often used to make money go further in food purchasing.  For 

example Wang et al included chicken with skin on in their regular basket and chicken 

without the skin in their healthy basket. Some households may opt to take the skin off 

the chicken at home themselves.   Furthermore a diet that may be considered healthy for 

one person’s needs may not meet the needs of another.  Assessing the affordability of 

food within the context of a households’ income is another approach that has been 

taken.  

The affordability of nutritious food for New Zealand children was examined by 

Hopgood et al (2010) using three hypothetical meal plans. Three meal plans were 

developed for European and Tongan children for three age groups. These meal plans 

were designed to meet New Zealand National Food and Nutrition Guidelines. Each 

ingredient for these plans was priced from shops within the Auckland region. Data were 

collected from food shops within a 1.5km radius of seven randomly selected locations.  

It was calculated that the average cost to feed one child for one year (purchasing all 

food from a supermarket) ranged from (NZ)$1472 (3-5 year old) to (NZ)$4411 (13-14 

year old).  For low-income families with someone in paid employment this would mean 

a family with one child would have to spend between 20-59% of their income on food.  

Furthermore a family receiving a government benefit for their main source of income 

would have to spend even more than that.   

The New Zealand Food Cost Survey carried out annually by the Department of Human 

Nutrition, University of Otago, gives an estimation of the cost of providing a diet that 

meets the nutritional needs of adults and children. The costs of three types of diets are 

presented: a basic diet, a moderate diet and a liberal diet. The basic diet includes foods 

that are prepared within the home, commonly consumed fruit and vegetables and the 

lowest priced items within each food category (University of Otago, 2010). A recent 

report using the estimated food costs has calculated that between 42 and 74% of 

household income would need to be spent on food by New Zealand families receiving 

Government Benefits or the minimum wage to provide food that provides a ‘basic’ 

healthy diet (Robinson, 2010). 
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The New Zealand research has highlighted that to follow healthy eating guidelines may 

require more money than is available to low-income families.  The studies reviewed 

above use hypothetical diets and food baskets. In the following sections research 

comparing the purchasing patterns of households by either food security status or 

socioeconomic status will be examined.  

1.12 Measurement of household food expenditure and food 
purchasing patterns 

How much people spend on food and what they are buying has been measured in a 

variety of ways, from the use of electronic sales data to a single item question asking a 

household member to estimate how much they spend.  Other methods include use of 

larder inventories, diaries and collection of food shopping receipts. The selection below 

provides a description of these methods with an outline of their strengths and 

limitations. 

1.12.1 Questionnaires 
Questionnaires can be used to determine retrospective food expenditure. Single 

questions can be used for an estimate of total expenditure or more complex series of 

questions may be used if information is required in respect to expenditure on specific 

foods. 

The US National Food Security Survey measures household food expenditure by using 

a single item question. Respondents are first asked what their household spent on food 

in all stores (including restaurants, fast food places, bakeries, produce stands etc) in the 

week prior to the interview.  This question is designed to prompt respondents to start 

thinking about food expenditure and is followed by a second question regarding how 

much the household spends on food in a usual week.  It is the answer to the second 

question ‘usual food expenditure’ that is reported.  This method of questioning has been 

verified by analyses comparing estimates of food expenditure to the US Consumer 

Expenditure Survey (Nord, et al., 2009).   

The national UK Low Income Diet and Nutrition Study reported the amount of money 

households spent on food. Households were asked how much they usually spent on food 

each week, including food and drink (and alcoholic beverages), food purchased away 

from home, top-up food shopping, school dinners and money given to children for food 

purchases. The respondent was asked to exclude non-food items such as cleaning 



 54 

materials, cigarettes, pet food, newspapers or magazines (Nelson, et al., 2007). In each 

household a main respondent was randomly selected to complete the survey and the 

authors noted a potential difference in reporting food expenditure where the main food 

preparer was not the respondent (Nelson, et al., 2007). Clearly for surveys that ask for 

estimations of household food expenditure the person who usually does the food 

shopping would be able to provide the most accurate information.  

A survey of 1000 households in Brisbane used an index or Likert scale to estimate 

frequency of purchasing on certain foods.  In this case participants were asked to 

indicate their usual fruit and vegetable purchasing patterns using 5-point scales from 

‘never buy’ to ‘always buy’ (Turrell, et al., 2002).   

Although a questionnaire may be useful in obtaining a crude estimate of how much a 

household is spending on food it does not allow examination of the types of food being 

purchased and where it is being purchased.  

1.12.2 Household Food Inventory 
Household food inventories can be used to measure food availability at a single point in 

time. Food inventories can be completed by the participant or by the researcher (French, 

Shimotsu, Wall, & Gerlach, 2008). It can be labour intensive to record every item of 

food in a household and the use of Universal Product Code (UPC) scanners offer an 

alternative to this.  In a study designed to compare UPC scanners to a food inventory, 

scanners were found to be 32% quicker (Weinstein, Phillips, MacLeod, Arsenault, & 

Ferris, 2006). 

Household inventories are often tailored to examine specific foods or groups of food. A 

validation study for a household inventory designed to measure availability of 

household fruit and vegetables was conducted among an ethnically diverse group of 

women in rural US (Neuhouser, Thompson, Coronado, Martinez, & Qu, 2007).  The 

results from the inventory were compared to the serum carotenoid levels of the women. 

The inventory did not correlate well to the serum carotenoid results.  This could have 

occurred because the fruit and vegetables reported to be available may not have been 

eaten by the women but by other members of the household.  
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1.12.3 Recording expenditure using diaries/forms 
National household budget surveys usually measure household expenditure on food in 

addition to other expenditure.  They collect information on each food item and then 

categorise items into food groups. Data are collected using standardized forms and 

protocols (French, et al., 2008).  Some of these surveys require households to collect 

food receipts and others require all items purchased to be entered on forms.  In the New 

Zealand Household Economic Survey households collect receipts for two weeks and 

also complete a purchasing diary (Statistics New Zealand, 2009a).  

1.12.4 Collection of food shopping receipts 
The collection of food shopping receipts is a cheap and easy method of examining the 

purchasing practices of entire households. It is not intrusive with a relatively low 

respondent burden and does not require labour intensive recording or weighing of food. 

Methodological issues that should be considered in the collection of food shopping 

receipts include, whether overall food expenditure is required or expenditure for a 

selection of food groups and whether the researchers wish to estimate nutrient intakes 

from purchases.  

The length of time for which receipts have been collected has varied from one to three 

months.  Participants in a study by Cullen et al (2007) collected receipts for six weeks 

and just under one third of participants did not return receipts over the entire time 

period. The non-return of receipts was higher for households with more children and 

when the main food preparer was younger.  In a study where participants were asked to 

collect receipts for three months a drop off occurred in the number of receipts returned 

over time (Weerts & Amoran, 2011). The advantage of a long collection period is that 

information can be collected on food groups that may not frequently be purchased. 

Clearly however respondent burden should also be considered. Large national food 

expenditure studies undertaken as part of a general expenditure survey often cover short 

time periods but have large sample sizes. A large sample size also decreases the 

likelihood of missing rarely consumed foods.   

Bulk purchases may skew the data, as the household is unlikely to be consuming the 

food they bought within the collection period (Rankin, et al., 1998).  Bulk purchases are 

more likely to be for non-perishable items. Such effects again may be minimised by a 

longer collection period or larger sample. 
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Incentives may help compliance in the collection of food shopping receipts. Rankin et al 

(1998) gave five dollars per week as an incentive for the return of receipts, which 

participants received at the end of the study.  The proportion returning receipts for all 

weeks of the study is not reported. One hundred and five households were eligible and 

they were all included in the data analysis.  Care should be taken however in offering 

incentives that may impact on food purchasing as participants may change their 

spending in anticipation of receiving the incentive. 

Clearly household size, age and gender of the household will impact on absolute food 

expenditure.  Studies comparing groups of people often report on a per person basis 

with adjustment for age and gender of household members (Cullen, et al., 2007; French, 

Wall, & Mitchell, 2010; Kirkpatrick & Tarasuk, 2003). Ricciuto, Tarasuk and Yatchew 

(2006) found large households spent less on food on a per person basis demonstrating 

economies of scale. 

Depending on the objectives of the study it may be necessary to capture food obtained 

by the household that has not been purchased, e.g. food gifted or produce from the 

garden. Low-income households may obtain more food from friends, family and food 

banks than other groups (Dowler, 1997). 

1.12.5 Electronic sales data 
Electronic sales data offers a further method of examining a household’s food 

purchasing patterns. This was used by the New Zealand SHOP study to capture food 

expenditure of participants over a six-month period. Participants scanned all their food 

purchases with a barcode scanner as they were shopping.  They also scanned an 

identification card so that their food purchases were identifiable (Eyles, Jiang, & Ni 

Mhurchu, 2010). A limitation of the SHOP study is that the data collected was limited 

to one supermarket chain. 

A study by Baxter, Graves, Mullis and Porter (1996) was designed to assess the 

feasibility of using electronic sales data to evaluate outcomes of a community level 

nutrition education intervention.  Seven hundred and fifty foods at a supermarket in the 

intervention community were labelled with shelf ‘barkers’ to identify them as low fat or 

high fibre products.  The sales data from two supermarkets, one from the intervention 

community and one from the control community were compared.  In total 21 months of 
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data were collected, 9 months during the intervention phase. The researchers concluded 

that the sales data provided an effective method of evaluating the community 

intervention however it was very resource intense and a partnership with a marketing 

firm was utilized to help data processing.  

Rankin et al (1998) argue the use of personal scanners requires more participant 

accuracy in accounting for all food purchases than collection of receipts. However it can 

also be argued that forgetting to scan one or two items is not as inaccurate as forgetting 

to keep or post one receipt that may have many food items listed. As commented by the 

researchers of the SHOP study a system where electronic sales at the point of purchase 

are captured would be a more accurate method than reliance on the participant scanning 

as they shop. 

A variety of methods are available to measure food purchasing. The collection of 

receipts with the concurrent use of a form or diary appears to be the most flexible and 

easiest method of collecting information from a wide variety of shops and eating 

occasions. 

1.13 Household food purchasing to estimate food and nutrient 
intakes 

Rankin et al (1998) believe less motivation and effort is required to mail back food 

receipts than to complete seven day diet records. Moreover there may be less 

dependence on literacy, memory, and accurate estimation of portion sizes and 

composition of mixed foods (Rankin, et al., 1998).  A number of research studies have 

examined the associations between household food expenditure data and individual 

dietary intake data to gain understanding of whether food purchasing can serve as a 

proxy for dietary intake data.  Some research has also been undertaken to trial the 

collection of food shopping receipts or the utilization of electronic sales data as a means 

of following households to assess supermarket based interventions (Barry, 1999; 

Hamilton, Ni Mhurchu, & Priest, 2007; Rankin, et al., 1998).  

Ransley et al (2001), calculated fat and energy intakes of 223 supermarket shoppers, 

using 28 days of household food shopping receipts, and compared this to fat and energy 

intakes estimated from individual four day diet records.  An assumption was made that 

10% of all food purchased was lost through waste, spoilage or fed to pets. 
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Approximately 30% of respondents from both the four day diet record method and food 

purchasing data method were classified as low energy reporters. A strong linear 

relationship was found between daily household energy and fat intake and daily 

household purchase of energy and fat. This relationship was stronger for households of 

lower social class (Ransley, et al., 2001).  The authors comment this association may be 

because of less wastage and less food eaten away from home.  Although at a household 

level purchased fat and energy was closely associated with fat and energy intakes at an 

individual household level there were wide limits of agreement. 

Eyles, Jiang and Ni Murchu (2010) conducted a similar study using a subsample (n=50) 

of participants taking part in the SHOP (Supermarket Healthy Options Project) trial, in 

Wellington, New Zealand.  All household supermarket food purchases within a three- 

month period were converted into “nutrient” purchases using a specially developed food 

composition database.  Over the three months participants also completed four non-

consecutive 24 hour diet recalls over the telephone. Significant agreement was found 

between households purchases and individual intakes for percentage energy from 

saturated fat and total fat. For the other nutrients examined: energy density, percentage 

energy from carbohydrate and protein, sugar and sodium there were significant 

differences found between purchases and intakes. 

An earlier study conducted in Cambridge, England compared semi-weighed 7 day diet 

records to household food expenditure over 7 concurrent days (Nelson, et al., 1985).  

The households were asked to keep records of any food given to them and also food 

eaten by visitors.  Food wastage was collected in containers so researchers could weigh 

the quantity.  Nutrient values estimated from household purchases were greater, than 

nutrient intake calculated from 7-day diet records, apart from vitamin C. This is the only 

study that households collected food expenditure data and diet records at the same time 

and over the same length of time.  Food eaten by visitors at meal times accounted for 

3% of the families home food consumption and snacks, including tea, coffee, milk and 

sugar accounted for less than 0.5% of average food energy purchased. The discrepancy 

between the nutrient values from the household expenditure method compared to the 

intakes from 7 day diet records (after adjustment for waste and food eaten by visitors) 

could be due to purchasing of some items in bulk, such as food on special offers and 

non-perishable items (Nelson, et al., 1985). 
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Using databases from Sweden, the Netherlands, Ireland and the United Kingdom food 

consumption data from National Nutrition Surveys was compared to National 

Household Expenditure Surveys (Lambe, et al., 1998).  The main objective of this 

research was to determine whether expenditure surveys could be used as a proxy for 

consumption data for estimating food additive intake. A close linear association 

between the two methods was found for all foods for all four countries (slope 0.95, 

p<0.001).  Nine food groups were also examined with bread, cereals, dairy, meat, fish, 

fruit and vegetables having good correlations between the two methodologies.  Cakes 

and buns and savoury snacks however were not closely related and the correlation was 

particularly low for Sweden where home baking is popular (Lambe, et al., 1998). 

Ingredients for the baking would therefore have been more likely to have been 

purchased than pre-made cakes and buns.  

Although there are a limited number of studies available it appears that food purchasing 

data cannot provide information on an individual’s food consumption within 

households. Results from Ransley (2001) and Eyles (2010) indicated that food 

purchasing may be useful to estimate fat and energy intake but could be problematic for 

other nutrients. Factors such as waste, cooking, visitors and the impact of bulk 

purchasing need to be considered. Food purchasing information however can be used to 

follow households over time and also to compare different subgroups of the population 

to gain insight into which food groups are given priority. 

1.14 Food security, socioeconomic factors and household food 
expenditure 

Few studies have investigated food purchasing and how it relates to food security. The 

majority of studies have described differences in food purchasing by demographic 

characteristics. 

1.14.1 Food Security and food purchasing 
The USDA reports food expenditure in two ways: firstly, household expenditure per 

person and secondly household expenditure relative to the cost of the Thrifty Food Plan 

(Nord, et al., 2010). The Thrifty Food Plan (TFP) was developed by the USDA and 

represents a set of market baskets of food that people in specific age and gender 

categories can consume at home to maintain a diet that meets U.S nutrition guidelines. 

Median weekly food expenditure per person was lower for food insecure households 
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compared to food secure households ($33.33 vs. $46.00).  Even within the same 

household income bracket food insecure households spent less on food compared to 

food secure households. Food insecure households spent less money on food in relation 

to the cost of the TFP and food secure households spent approximately 25 percent more 

than the cost of the TFP (Nord, et al., 2010). 

An adapted US Household Food Security Survey Module was used in Bolivia, Burkina 

and the Philippines to examine the association between food expenditure and household 

food insecurity (Melgar-Quinonez, et al., 2006). A module from the World Banks 

Living Standards Measurement study was used to measure household food expenditure. 

The researchers hypothesized that total food expenditure would decline with increasing 

food insecurity and also that expenditure on some ‘high quality’ food groups would also 

decline. Results confirmed this and expenditure on animal source foods were negatively 

correlated to food insecurity score.   

It is important to note however there were some differences between the three countries 

in respect to the specific food groups associated with food insecurity. For example in 

Bolivia expenditure on fruit was associated with household food insecurity score but in 

the Philippines and Burkina it was not.  In these countries less fruit is imported and 

more fruit available locally and is therefore cheaper. 

Currently there is no research in New Zealand in respect to food purchasing and food 

insecurity.  

1.14.2 Demographic characteristics and food purchasing 
The USDA also reports food expenditure by some demographic variables. Median 

expenditure relative to the TFP was lowest for households with a female sole parent.  

Higher income households spent more on food than lower income households. 

In Turell et al’s study of one thousand households in Brisbane, Australia, households 

with low-income reported purchasing fewer types of fruit and vegetables and less 

frequently than those with a high-income (Turrell, et al., 2002). Household income was 

a more likely predictor of food purchasing than area level socioeconomic status 

(Turrell, et al., 2002).  
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Ricciuto, Tarasuk and Yatchew (2006) examined socioeconomic influences on food 

purchases among Canadian households using the 1996 Canadian Food Expenditure 

Survey (n=10,924). The person responsible for household finances completed a diary of 

household food expenditure. The average weekly expenditure was calculated for each 

household and in addition for quantities of edible food purchased. Food expenditure at 

restaurants and stores while away from home was estimated for the previous 4 weeks 

and converted to weekly expenditure. The number of meals served to guests and any 

free food received was also estimated.  

Multiple regression analysis was used to estimate the relationships between socio-

demographic characteristics and food purchasing. Three quarters of food expenditure 

was found to be from food stores and one quarter from restaurants.  As household size 

increased food expenditure also increased however on a per person basis larger 

households spent less. Higher household income was associated with purchasing more 

from all food groups; in particular, quantities of vegetables and fruit increased steadily 

with income. For other food groups that were examined (milk, grains, meat and 

alternatives) quantities only increased up to a certain level of income. Interestingly 

households in which the reference person had a higher level of education purchased 

significantly less meat and alternatives than those with the lowest education (Ricciuto, 

et al., 2006).  

Earlier research using the same data set compared low-income households to other 

households.  Expenditure on all food groups was less for low-income households 

compared to other households.  Low-income households however spent a higher 

proportion of their total food expenditure on milk products and grains.  However despite 

a higher proportion of expenditure, independent of level of education, low-income 

households still purchased fewer serving of milk products.  The researchers suggest in 

Canada, milk product purchasing is particularly sensitive to household economics 

(Kirkpatrick & Tarasuk, 2003).  Canadian dietary data also showed food insecure 

households consumed less milk and milk products (Kirkpatrick & Tarasuk, 2008). 

French, Wall and Mitchell (2010) compared the amount of money spent on different 

food sources by income among a community based sample (n=90) in the US.  On a per 

person basis low-income households spent approximately half that of high-income 

households on eating out.  They also spent significantly less on fruit and vegetables, 
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sweets and snacks. The higher income group spent more dollars per person on both 

healthful and less healthful foods. 

A study in West Virginia in the US was designed to develop a system to collect food 

shopping receipts to assess efficacy of supermarket interventions.  Foods purchases 

were categorized into eleven groups.  A database of the supermarket foods and their 

nutritional values was created and the nutrient values were adjusted for cooking and 

waste. Households with a larger family size (>3 members) purchased fewer servings of 

fruits and vegetables per 1000Kcal compared to families with two or fewer members. 

This was also reflected in a lower “purchase” of fibre (g/1000Kcal).  Families of a 

lower socioeconomic status (measured using a combination of income, education and 

occupation) had higher percentage fat from energy and also purchased less fibre 

(Rankin, et al., 1998), 

Cultural differences in food preferences will also impact on food purchasing choices as 

demonstrated in a study in Houston, US.  In this study 115 families collected receipts 

from supermarkets and African American families were found to spend significantly 

more money on meat compared to ‘whites’.  Whites spent the more money on dairy 

compared to Hispanic families.  Hispanics spent significantly more on vegetables 

compared to African Americans and more on fruit compared to Whites (Cullen, et al., 

2007).  

Apart from the Household Food Expenditure Survey in New Zealand, which reports 

food expenditure for a range of food groups, there are no New Zealand studies that 

examine food purchasing patterns and where New Zealand households are obtaining 

their food. 

As with comparisons using dietary assessment methods food insecure and lower 

socioeconomic groups consistently spend less on food. The food group this is most 

likely to impact on varies by country, culture and even age of the household member. 

The amount of money that is available to households to spend on food appears to be a 

key determinant of their food purchasing.  Although physical access may play some part 

in determining food choice researchers have shown that economic access is more 

important for most households.  Downstream methods such as increasing skills and 
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changing behaviours may influence food purchasing habits but it is likely upstream 

structural changes will have a greater impact on food purchasing decisions. 

1.15 Increasing economic resources to improve nutritional 
outcomes and food security status 

Two approaches as specified in the table below could potentially be used to modify 

economic resources available to households to increase the amount of money available 

to spend on food.  These include reducing the price of food and increasing the money 

available to households. 

Table 1.2 Approaches identified to modify economic resources to improve food security 
status 

Modification Examples 

Reducing the price of food 
Changing levels of tax 

Providing discounts  

Increasing money available to household 

Provision of vouchers for food 

Increasing benefit/welfare payments 
Increasing the minimum wage 

Subsidies for other household expenses 
such as heating and accommodation 

 

There are few experimental studies examining the impact of economic modification on 

household food purchasing behaviour.  Evaluation of existing programs can also be 

used to determine the impact. Reviewing its existing programmes the USDA has 

produced reports examining household purchasing data to determine the impact of 

several factors such as increasing food stamp values, use of coupons or discounts on 

certain foods (Dong & Leibtag, 2010; Lin & Guthrie, 2007).  Below is a summary of 

research that has attempted to measure the impact that economic modification may have 

on food purchasing decisions and in some cases nutritional outcomes. 

1.15.1 Price or tax changes to food 
There has been much debate on whether the introduction of taxes on foods such as 

snacks, sugary beverages and fast foods would help reduce the obesity epidemic. States 

in the US already use taxes on beverage and snacks. Arguments have been made in 

terms of “regressivity” in that they impose more of a burden on the poor than the rich 
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(Thow, Jan, Leeder, & Swinburn, 2010). The combination of increased taxes on less 

healthy foods alongside provision of subsidies on healthier food may be more effective 

(Thow, et al., 2010).  

Analysis of longitudinal data from the Chinese Health and Nutrition Surveys (1989-

1993) provides interesting insights in the impact of price changes of one food on both 

consumption and of that food and the impact on other foods (Guo, Popkin, Mroz, & 

Zhai, 1999).  Price elasticities measure the percentage change in the quantity of a food 

item consumed resulting from an increase of 1% in the items food price.   If the price of 

one food changes there will be a change in consumption of not only that food but also 

complementary and substitute food items.  For example a 10% increase in the price of 

pork leads to a 5% decrease in pork consumption and also 3% decrease in egg 

consumption but an increase in consumption of wheat flour, course grain and oil (Guo, 

et al., 1999). Estimates for price elasticities were conducted stratified by income level. 

Clear differences were shown between the rich and poor consumers. Poor consumers 

were more responsive to any price changes compared to rich.  Two important 

implications can be drawn from this study, price changes for one food can impact on 

consumption not only on that food but also on others and furthermore price changes will 

have a greater impact on the poor than rich (Guo, et al., 1999).  

The recently completed SHOP trial in Wellington, New Zealand, was undertaken to 

assess the effects of both price discounts and tailored nutrition education, independently 

and combined, on the purchase of foods containing saturated fat from supermarkets. 

Furthermore the effect of the intervention on food purchases, particularly fruit and 

vegetables and “healthier” options (Ni Mhurchu, et al., 2010). The intervention had four 

arms: one group received tailored nutrition education, the second group price discounts 

(equivalent to NZ Goods and Services Tax- 12.5%2) on ‘healthier’ food options, the 

third group received both discounts and education and the fourth group was a control 

group. Foods were classified as ‘healthier’ if they met the New Zealand Heart 

Foundation Pick the Tick criteria3.  Participants were sent a list of these products; 

 
2 This has since increased to 15% 
3 To meet Pick the Tick nutrition standards products must be lower in salt, lower in saturated and trans 
fatty acids, lower in energy, higher in fibre and higher in calcium compared to equivalent standard 
products. 
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however, not all of them would have had an identifying label (Pick the tick) on their 

package. 

Twelve weeks of baseline food purchasing data were collected, the intervention ran for 

six months and participants were followed up after a further six months. Participants 

receiving the price discounts increased the amount (kg/week) of healthier food 

purchases significantly more than those not receiving price discounts.  The difference 

was greatest for the group fruit and vegetables; those receiving price discounts 

increased purchases by half a kilogram each week compared to those not receiving 

discounts. There were no differences however in the amount of total fat, saturated fat, 

carbohydrate, protein, energy density or sodium in foods purchased for either the group 

receiving price discounts or nutrition education. Perhaps the macronutrient and 

micronutrient differences between the “healthier” options and regular options were not 

enough to result in a difference in nutrient outcomes when assessed as part of a full 

shop.  The purchase of less healthy foods did not change and it appears that participants 

were buying the healthier options in addition to what they already purchased rather than 

making substitutions. 

Data were not collected on food purchases from other food retail outlets.  It was 

estimated that the SHOP study captured approximately half of all food purchases (Ni 

Mhurchu, et al., 2010).  Sensitivity analysis was conducted to determine if the results 

differed depending on whether the participant shopped regularly at the one supermarket 

or used a variety of different shops and supermarkets. The results remained the same 

irrespective of shopping habits.  Although there were some limitations this large 

randomized control trial is the first of its nature in New Zealand and shows that 

reduction in price is likely to result in increased purchasing of healthier food in 

particular fruit and vegetables. 

Reducing the price of low fat snacks in vending machines increased sales of those 

snacks within schools and worksites in Minneapolis, US (French, et al., 2001).  Sales of 

low fat snacks increased by 93% in response to a 50% reduction in price and increased 

by 39% with a 25% reduction in price. Unlike the SHOP intervention trial however 

researchers were not able to determine if the increase in low fat snack sales were due to 

substituting of a regular snack, an increase in the number of purchases by existing 

customers or new customer sales. 
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1.15.2 Provision of additional money or vouchers for food 
A study by Inglis, Ball and Crawford (2009) was conducted to measure the extent to 

which an increase or decrease to food budgets would impact on food purchasing 

decisions of low-income women compared to high-income women. Using an online 

home shopping catalogue the participants were asked to imagine that they were buying 

food for their household. After they had selected the food they would purchase for the 

week they were told they had 25% more money to spend on ten more foods.  With the 

increased money low-income women ‘bought’ proportionately more healthy foods than 

high-income women (42% vs. 33%).  Overall however with the foods purchased with 

the original budget and the added food with the increase in budget, the proportion of 

healthy foods selected was still less in the low-income group compared to the high-

income group (45% vs. 58%). The low-income women also selected twice the 

proportion of food from the less healthy category than the high-income women (22% 

vs. 11%).  Although this study is a hypothetical scenario it highlights that food choice is 

very complex and that providing additional money may influence selection of healthier 

foods but there may also be some socioeconomic differences in terms of preference for 

less healthy foods.  In an interesting twist the women were also asked to shop with 25% 

less money and the high-income group said that they found this very difficult to do.  

In 2006, the UK, Welfare Food Scheme (established in 1940), underwent a major 

redevelopment and the resulting scheme was called Healthy Start.  It provided vouchers 

for fresh fruit and vegetables, milk and infant formula to pregnant women, breast 

feeding mothers and non-breast feeding mothers who receive Government benefits or 

have an annual income less than £15 575 (Ford, Mouratidou, Wademan, & Fraser, 

2009).  The previous Welfare Food Scheme provided liquid milk and infant formula and 

vitamin supplements to pregnant and breast feeding mothers and children under the age 

of five years for those qualifying for Government benefits, hence it excluded non 

breastfeeding mothers.  A ‘before and after’ cross-sectional study was undertaken in the 

city of Sheffield.  Using a semi quantitative FFQ, the nutrient intakes of 176 Welfare 

Food Scheme participants were estimated. Similarly at a later date 160 Healthy Start 

participants completed the same FFQ.  The Healthy Start participants were more likely 

to meet nutrient requirements for energy, calcium, iron, folate and vitamin C and also 

consumed a higher number of portions of fruit and vegetables per week compared to 

Welfare Food Scheme participants.  For example, pregnant Health Start women 
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consumed 3.3 serves of fruit and vegetables per day compared to 2.5 serves for Welfare 

Scheme participants. The new Healthy Start scheme allowed women to increase their 

food consumption, in particular milk, and this had positive effects on their overall 

nutrient intakes (Ford, et al., 2009). Ideally researchers would have measured nutrient 

intakes of the participants before and after they entered the two schemes and compared 

changes in nutrient intakes, however as the authors note they were limited in terms of 

time frame in which the new scheme was being introduced.  This appears to be the only 

study that has evaluated this scheme. 

The Special Supplemental Nutrition Program (formerly known as food stamps) provides 

additional funding for food among low-income households below poverty thresholds in 

the US. The Women, Infants and Children programme (WIC) is one arm of this 

program providing a nutrition support program for low-income women and children. 

The WIC subsidises nutrient dense foods, however it has recently begun subsidising 

fresh fruit and vegetables (USDA). 

In 2001, 602 women enrolling from WIC services in LA were recruited into a study to 

measure the effectiveness of two interventions to increase intakes of fresh fruit and 

vegetables. One intervention group received (NZ)$10 in vouchers a week to buy 

produce at a supermarket and the other group an extra (NZ)$10 to buy produce at a 

farmers market. A control group received coupons of a lower value to buy diapers.  The 

intervention ran for six months. Dietary intakes were assessed using one 24-hour diet 

recall at baseline, two months after baseline, at the end of the six month intervention 

and six months after the intervention had finished. Compared to the control group 

participants receiving the farmers market vouchers increased their consumption of 

vegetables by 1.4 servings per 4196kJ and participants receiving supermarket vouchers 

increased their consumption by 0.8 servings per 4186kJ.  The Farmers market group 

sustained this increase six months after the intervention had finished. The Farmers 

market group also increased their fruit intake compared to the control group and this 

increase was also sustained (Herman, Harrison, Afifi, & Jenks, 2008).   

Nearly all households (>90%) within this study redeemed their coupons indicating the 

desire to include fresh produce in their diets. Participants were able to freely select the 

types of fruit and vegetables and a wide range were chosen (27 types of fruit and 33 

different vegetables) (Herman, Harrison, & Jenks, 2006).  Food security status was 
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assessed at baseline however the researchers did not attempt to measure any change in 

food security status after the intervention. 

In another study, twenty one African American women were randomized to two groups. 

Both groups received supermarket vouchers and health education for three months 

(Weerts & Amoran, 2011). One group was only able to buy fresh produce with their 

voucher and the other group could buy any groceries. Participants in this study were 

overweight, food insecure women of childbearing age.  The mean change in intake of 

raw, fresh, fruit and vegetables was higher in the group receiving produce vouchers than 

the group receiving grocery vouchers. The fruit and vegetable group also had a mean 

decrease in Body Mass Index (1.10 units) from baseline to 3 months.  This was 

significantly different to the change in the grocery group.  There was no discernable 

difference between the two groups in terms of the change in energy intake and no 

differences in changes to macronutrients and micronutrients measured.  This was 

surprising given the body weight decrease and increase in fruit and vegetable intake in 

the fruit and vegetable voucher group. Intakes were assessed using 24 hour diet recall 

and this may not have been enough to track changes.  This study was a pilot so the 

small sample numbers do not allow strong conclusions however it appeared in this 

group of women the higher intake of fruit and vegetables was more likely to induce to 

weight loss than the more liberal approach of allowing them to buy any food.  The 

incorporation of financial support into nutrition education programmes may be one 

method of increasing the success of these programmes. 

A report investigating US food expenditure across different income groups concluded 

that changes to household income would not have a large impact on fruit and vegetable 

spending (Frazoa, Andrews, Smallwood, & Prell, 2007).  It is argued that food spending 

rises with household income, but spending on some food groups (which include fruit 

and vegetables) plateaus with increases in income. Additional money in the US is spent 

on food away from home and “other foods” (frozen prepared meals, canned and 

packaged prepared foods, snack foods, condiments and seasonings, sugar and other 

sweets, fats and oils, non-alcoholic beverages) (Frazoa, et al., 2007). 

In contrast however in a paper by Dong (2010) the impact of discount coupons for fruit 

and vegetables compared to price discounts without coupons on sales of fruit and 

vegetables is assessed. Sales data is used to run simulations based on what is already 
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known about coupon users. Dong concludes that targeted coupons would result in a 

larger increase in sales of fruit and vegetable than would price discounts 

A review of Conditional Cash Transfer (CCT) programmes undertaken in developing 

countries (Mexico, Nicaragua, Brazil and Colombia) indicated that these programmes 

positively impact on both micronutrient status and growth in children. CCT 

programmes provide additional money to households if they participate in certain health 

promoting activities such as attending workshops, immunization schemes, growth 

monitoring of children and health care check-ups (Leroy, Ruel, Verhofstadt, & Olney, 

2008). It is difficult to assess whether it is the cash or the health promoting programmes 

that are having the impact but it is likely to be a combination of both.  All of the 

programmes resulted in an increase in the quality of the diet and in particular increased 

spending on ‘animal source’ foods.  In Mexico, Nicaragua and Brazil a positive impact 

on fruit and vegetable consumption was found (Leroy, et al., 2008).  

1.16 Summary of Part B 
There are very few experimental studies that have attempted to change the economic 

environment and compare food purchases or food consumption before and after the 

intervention.  A variety of methods for measuring food purchasing have been used. The 

collection of food shopping receipts appears to be the most appropriate method for 

gathering information on all types of food groups and across different food outlets. 

From the limited research available targeted vouchers or subsidies can make positive 

impact on the food purchasing decisions of households.  The main research in New 

Zealand has been in respect to price discounts and the intervention was not focused on 

low-income households. Further initiatives manipulating the economic environment 

should be explored in particular among those who are most at risk of food insecurity. 
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Chapter 2 Aspects of the Domestic Family Food 
Environment 

2.1 Introduction 

Food insecurity in New Zealand as in other developed countries, is associated with 

compromised nutrient intakes, resulting in poorer dietary quality (Dixon, et al., 2001; 

Kirkpatrick & Tarasuk, 2008; McIntyre, et al., 2003; Parnell, et al., 2005; Tarasuk & 

Beaton, 1999). As food insecurity has been found to affect a significant proportion of 

the New Zealand population and in particular low-income groups and NZ M!ori and 

Pacific populations, a large body of work has recently (2007-2008) been undertaken to 

outline potential initiatives to address the issue (Bowers, et al., 2009).  

Solutions to food insecurity can be targeted to impact at different levels. At the 

individual or domestic level these include improving food management skills and meal 

planning and cooking. Before such solutions can effectively be implemented and further 

developed in New Zealand it is important to gather some baseline data on food 

acquisition and access within the New Zealand context. 

The home and family environment is an important setting in relation to shaping and 

influencing food consumption for both adults and children. Food choices are not just 

based on decisions by individuals but are also influenced by the family context and 

decisions within the household (Ricciuto, et al., 2006).  Initiatives to improve diet 

quality are typically aimed at low socioeconomic groups on the assumption that 

improving knowledge will change behaviour. But to what extent are these groups 

actually different in behaviours surrounding food acquisition and access compared to 

high socioeconomic groups?  Some factors identified as barriers to achieving food 

security, which have been identified include: lack of domestic kitchen resources, poor 

food management skill, meal planning and cooking.  

2.1.1 Kitchen Resources 
In order to prepare safe and nutritious food it is important that domestic kitchens have 

the necessary equipment. Food access and management may be severely restricted if 

basic facilities such as ovens, refrigerators and freezers are not available. Furthermore 

factors such as adequate areas for dry food storage are also important.  Buying in bulk is 
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one strategy frequently used by low-income women to stretch their food dollar (Dowler, 

1997). This strategy however is dependant on having adequate storage space available.   

A survey in a deprived suburb of Paris found nearly all participants had a refrigerator 

(98.3%), but one quarter had no freezer and one fifth had no oven (Bihan, et al., 2010)..  

This would impact significantly on their ability to prepare meals and would limit food 

choices available.  In a convenience sample of households (all with children between 2 

and 5 years) in low-income neighbourhoods of Vancouver, Canada households with the 

least number of kitchen appliances were three times more likely to be food insecure 

than households with the most kitchen appliances (Broughton, Janssen, Hertzman, 

Innis, & Frankish, 2006). There is currently no New Zealand information on household 

kitchen and storage facilities and how this relates to food security status. 

2.1.2 Fruit and vegetable gardens 
Community gardens and home gardens have been embraced as a part solution to food 

insecurity.  Two overseas studies, one in the UK and one in the US have shown that 

adults who have access to fruit and vegetable gardens have higher intakes of fruit and 

vegetables (Billson, Pryer, & Nichols, 1999; Devine, Wolfe, Frongillo, & Bisogni, 

1999).  Twelve percent of the low-income population in the United Kingdom (UK) 

lived in households which grew some fruit and vegetables and these men and women 

were more likely to have higher nutrient intakes than those who did not (Nelson, et al., 

2007).  In the UK Women’s Health Cohort over half of women in the “healthy” eating 

group grew their own vegetables compared to 15% in the least “healthy” eating group 

(Cade, et al., 2007).  In a survey among women with children living in rural upstate 

New York the relationship between household food security status and growing 

vegetables was examined with no association found (Olson, Rauschenbach, Frongillo 

Jr, & Kendall, 1997). There are no New Zealand surveys to describe how many 

households grow some vegetables or fruit, the types that are grown and whether this 

differs by socioeconomic status or food security status.  

2.1.3 Meal planning and budgeting skills 
Research in Australia among Melbourne women indicated food related behaviours such 

as forward planning, making shopping lists, placing a high value on meal preparation 

and purchasing were associated with a higher consumption of fruit and vegetables 

(Crawford, Ball, Mishra, Salmon, & Timperio, 2007).  Meal planning and preparation, 
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time scarcity and the use of ready to eat and convenience foods are all interrelated and 

also influenced by family dynamics and external stressors such as work commitments 

(Devine, et al., 2006). 

A food and financial skills index was used by Kiss and co-workers and low-income 

rural women were studied (Kiss, Lawrence, Center, & Seiling, 2004).  The skills 

assessment measured ability to manage bills, ability to make a budget, ability to stretch 

groceries to the end of the month and ability to prepare a well balanced meal.  Women 

determined as having low skills were eight times more likely to be food insecure 

compared to women with high skills.  Most of the women surveyed were assessed to 

have high skills (72.2%) therefore the overall impact of “up-skilling” women may not 

have a significant impact on the prevalence of food insecurity. Although thriftiness, the 

“ability to stretch groceries to the end of the month” may be an important skill for this 

group of women it may also be indicative of not having enough food available.  

It is often speculated that poor cooking and meal planning skills could contribute to 

lower dietary quality among low socioeconomic groups.  Interestingly Cade and co-

workers found there were no differences between the amount of time spent in meal 

preparation for women consuming the “healthy” diet and those consuming the “least 

healthy” diet in the UK Women’s Health Cohort (Cade, et al., 2007).  The Women’s 

Health Cohort contains a large proportion of vegetarians (41%) and it is likely this 

group as a whole will not be representative UK women in general. 

Evidence from the UK indicates that the middle class spend the least amount of time 

preparing food. Lower classes are more likely to utilise cheaper ingredients and 

minimise wastage and adapt cooking and meal patterns to use cheaper food (Dowler, 

1997).  How much time households spend in meal preparation and whether it differs by 

socioeconomic status would provide some guidance as to what is achievable within a 

New Zealand family’s everyday life. 

Increased frequency of family meals (eating together as a family) is associated with 

increased fruit and vegetable consumption in children, adolescents and adults (Boutelle, 

Fulkerson, Neumark-Sztainer, Story, & French, 2007; Campbell, Crawford, & Ball, 

2006; Crawford, et al., 2007; Gillman, et al., 2000; Neumark-Sztainer, Hannan, Story, 

Croll, & Perry, 2003). Family meals are believed to be important in the development of 
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healthy eating choices.  They are important for parental role modelling and monitoring 

of dietary behaviours (Brown, Scragg, & Quigley, 2008).  A decrease in ‘family meals 

eaten together’ may have occurred over time. In 2005, two thirds of New Zealand 15 

year olds reported eating the main meal of the day with their parents only several times 

per week. This was the second lowest among OECD nations (Bradshaw, Hoelscher, & 

Richardson, 2007).  Utter et al (2008) found that 42% of New Zealand adolescents (13 

to 18 years) ate meals with their family on all five week nights  

Few studies have examined frequency of family meals by socioeconomic status. An 

Australian study found the most educated group were the least likely to eat as a family 

more than four times a week (Campbell, et al., 2002).  In a study on family meal 

patterns in the US, the frequency of family meals was highest among families with 

mothers who were not employed and lowest for families where the mother was in full 

time paid employment (Neumark-Sztainer, et al., 2003). There is no New Zealand 

research examining both how often meals are eaten together and whether this differs by 

socioeconomic and household food security status.  

When money is scarce food is often the only flexible expenditure and evidence suggests 

that some people may put a higher priority on paying bills than buying food (Dowler, 

2001).  Budgeting behaviour and skills are difficult to investigate as people may have a 

series of strategies that are not easily articulated (Dowler, 1997). In an Australian study 

one third of the high-income women did not have a household food budget and 

struggled to adjust their food purchasing when challenged with a reduction in food 

budgets (Inglis, et al., 2009).  In contrast there is evidence that low-income mothers 

may go without food in times of constrained resources so that their children’s dietary 

requirements are being met (Attree, 2005; McIntyre, et al., 2003; Tarasuk & Beaton, 

1999, Dobson, 1994 #503).  It would be of interest to document how many New 

Zealand families reduce expenditure on food when they are struggling financially and 

whether or not households budget for food and if this varies by socioeconomic and 

household food security status. 

Many factors impact on the family in terms of achieving food security and a nutritious 

diet.  We do not have a clear picture of what these are within a New Zealand context. 

Before appropriate strategies and interventions can be developed, particularly for lower 

socioeconomic groups, it is important that we have more information about food 
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acquisition and consumption at a household level. Factors that impact on this that may 

or may not be within control of the household.  The FFES is a formative research 

project to gather some basic information about New Zealand families and the context in 

which they are eating.  This chapter will focus on the household domestic food 

environment and the following research questions will be addressed:  

3. What is the prevalence of household food insecurity and which socio-

demographic factors (including home-ownership, receiving government benefits, 

gender, age, household size) are associated with household food insecurity 

among urban New Zealand families with children? 

4. Do households have adequate facilities for cooking and storage of food? Does 

this differ by income group and household food security status? 

5. What is the proportion of households that grow fruit or vegetables for eating? 

Does this differ by income group and household food security status? 

6. How much time is spent preparing and cleaning up for main meals? Does this 

differ by income group and household food security status? 

7. Does the main food-preparer make a shopping list, budget for food and plan 

meals ahead of time? Do these behaviours differ by income group or household 

food security status? 
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2.2 Methodology 

The Family Food Environment Survey (FFES) was a cross sectional survey carried out 

within the cities of Dunedin and Wellington. Participants were consenting households 

(n=136) with at least one child living at home between the ages of 5 and 18 years. 

The FFES consisted of three parts: 

Part A- an interviewer administered questionnaire completed by the main food preparer 

within the household. 

Part B- a self-administered questionnaire completed by each household members aged 

five years and older. 

Part C- collection of food shopping receipts and recording of all food purchases for the 

household for fourteen days (n=93). 

Data from Part A of the survey has been used in this chapter; the other parts of the 

survey are described in more detail within Chapter 3.  

The University of Otago Ethics Committee granted ethical approval (14 Aug 2007) for 

the FFES and written informed consent was obtained from all participants. 

2.2.1 Recruitment of households 
Households for the study were recruited in two phases.  Phase I, October 2007 to 

January 2008, and Phase 2 from July to September 2008 in order to augment 

recruitment of low-income households.  

Phase 1 recruitment 

Computer generated random numbers were used to randomly select one thousand 

households, from seven suburbs of Dunedin and five suburbs in Wellington. The survey 

was carried out in Dunedin and Wellington to represent one South Island and one North 

Island city.  The suburbs within Dunedin and Wellington were selected based on their 

NZDep01 decile ranking (New Zealand Deprivation Index 2001). NZDep01 combines 

nine variables from the 2001 census that reflect eight dimensions of deprivation. It 

provides a deprivation score of 1-10 (1 being the least deprived) for each census area 

unit within New Zealand The eight dimensions included in the score are: income, 
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employment, communication, transport, support, qualifications, living space and home 

ownership (Salmond and Crampton 2002). 

Households were recruited from the Dunedin suburbs of Andersons Bay, Roslyn and 

Opoho (NZDep01 rating 1-3), Brockville, South Dunedin, Caversham and Calton Hill 

(NZDep01 rating 8-10).  From Wellington, households were recruited from Ngaio, 

Seatoun (NZDep01 rating 1-3) and Kilbirnie East, Berhampore and Strathmore Park 

(NZDep 01 rating 8-10). 

Householders randomly selected were sent a letter and an information sheet about the 

survey. If they were not the main food preparer they were asked to pass the letter to the 

person within the household who had this role.  The main food preparer was described 

as the person who normally shops for food and prepares/cooks most of the household 

meals. If adults within the household shared this responsibility equally then one person 

was nominated by the household members.  The letter also specified the eligibility 

criteria which was the household had to have at least one child living at home between 

the age of five and eighteen years.  

The letter was followed up by a phone call made by research assistants and the primary 

investigator to ask whether the household was eligible to take part and if they would 

consent to participate. Phone numbers were obtained from the New Zealand White 

pages. For households with no listing attempts were made to contact them by means 

door knocking. A free 0800 number and an email address specified in the letter were 

also available for households to initiate contact with the researchers of their own accord. 

As previously described an area-based index of socioeconomic status (NZDep01) was 

used to recruit households into the study. Partway through the survey it was noted there 

was considerable overlap in terms of income between the low and high socioeconomic 

areas of residence. In particular those households surveyed within the most deprived 

areas did not necessarily have a low-income. It was therefore apparent that for the 

purposes of this survey, index of deprivation would not accurately classify households 

into two clear socioeconomic groups.  Households recruited from the more deprived 

suburbs (NZDep01 deciles 8-10) were not necessarily representative of low 

socioeconomic status with one third of them having total annual income over 
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(NZ)$70,000. It was therefore decided to separate the sample into three income groups 

and use total household income as a proxy for socioeconomic status. 

Households were subsequently classified into high, medium and low-income categories. 

Households within the high-income group had an annual household income after tax 

and student loan repayments had been deducted of over (NZ)$70,000; the medium-

income group between (NZ)$30,000-$69,999 and low-income group less than 

(NZ)$30,000.   

Phase 2 Recruitment 

To obtain enough households for the low-income group the recruitment method was 

modified. Flyers were distributed within high decile Dunedin suburbs stating that 

households with an annual income after tax of less than (NZ)$30,000 were invited to 

take part in the survey.  A further 24 low-income households were recruited in this 

phase. In total 136 households were recruited, 64 within the high-income group, 34 in 

the medium and 38 in the low-income group.  Table 1 provides a breakdown of 

households recruited within each phase and the suburbs the cities they were recruited 

from.  

Table 2.1 Number of households recruited from NZDep areas, by household income  
 Total High Medium Low 

All households 136 64 34 38 

Phase 1 recruitment 104 60 30 14 

Dunedin (NZDep01 1-3) 37 22 14 1 

Dunedin (NZDep01 8-10) 12 3 6 3 

Wellington (NZDep01 1-3) 24 13 3 8 

Wellington (NZDep01 8-10) 31 22 7 2 

Phase 2 recruitment1 32 4 4 24 

 
1 Phase 2 recruitment was from Dunedin (NZDep01 8-10 areas) 

2.2.2 Part A- Interview  
The interviewer administered questionnaire (Appendix E) was developed to examine 

access to food for the household, purchasing habits, food security status and meal 

planning and preparation.  The questionnaire was pre-tested on a convenience sample of 

ten Dunedin households to check for clarity and comprehensibility and amended as 

necessary.  
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As there were no previous surveys within New Zealand covering the scope of this 

questionnaire, a review of the literature was undertaken to identify family food 

environment issues to guide question development.  The specific papers that influenced 

questionnaire development are listed in Table 2.2.  Methods of collecting demographic 

data and instruments to ascertain food security have been taken directly from previous 

large New Zealand surveys. 

The interviews were conducted within participant’s homes by trained interviewers. 

Information was entered directly onto a lap top computer. Show-cards were used as an 

aid to the interview so that participants could from choose categorical options 

associated with some of the questions.  Appendix E contains the questionnaire and 

show-cards used for the interview and Table 2.2 outlines the sections of the interview 

and summarises the information that was collected.  A petrol voucher (NZ)$10 was 

given at the end of the interview as a token of appreciation. The sections of the 

interview relevant to this chapter are described below. 

2.2.3 Demographic Variables 
These included: highest level of education achieved; gender; annual household income 

(after tax and student loan repayments); date of birth; ethnicity and occupation of each 

household member. Information was also collected regarding whether any members of 

the household received a Government Benefit and whether the household rented or 

owned the home they lived in.   

Education level of the main food preparer was categorised into one of three groups; i) 

no education, ii) school level education only or iii) post school qualifications.  

If any household member was in paid employment the details were collected regarding 

their occupation, the number of hours they worked per week and approximate times in 

which they fulfilled those hours. The Australian New Zealand Standard Classification 

of Occupations was used as a guide to classify occupations into the major groups of 

Managers, Professionals, Technicians & Trade workers, Community & Personal, 

Service Workers, Clerical and Administration workers, Sales Workers, Machinery 

Operators and Drivers & Labourers.  As sample numbers were too small for some of the 

groups above it was decided to further compact these into three groups. The Managers 
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and Professionals made up the first group and were classified as Professionals and the 

rest were coded as Non Professionals or Not in Paid Employment. 

Self determined ethnicity of all household members was collected. Each household 

member was classified into one of the following ethnic groups; 1) Asian, 2) NZ M!ori 

3) NZ European, 5) Pacific and 6) Other. 

The participant was asked whether any Government benefits were received by the 

household and if so the type/types of Government benefits each household member 

received.  This information was used to determine whether Government Benefits 

provided the primary source of income for the household.  

Annual household income was assessed, the participant was asked to select from a list 

presented on a showcard. This information was used to categorise the household as 

high, medium or low-income. 

2.2.4 Food Security 
Household food security status was measured using eight validated statements from the 

1997 NNS97 (Russell, et al., 1999) and 2002 Children’s Nutrition Survey (Parnell, et 

al., 2003). These consisted of eight indicator statements as listed in Table 2.2.  This 

scale has been shown to be a valid measure of food security in New Zealand (Parnell, 

2005).  The categories developed from this scale have been shown to be associated with 

nutrient intakes in adults (total fat, saturated fat, monounsaturated fat, polyunsaturated 

fat, cholesterol, glucose, fructose, lactose, vitamin B6, vitamin B12 and vitamin C. 

Furthermore, they have also predicted food intakes, including fruit and vegetable intake, 

meat intake and bread and cereal intake (Parnell, et al., 2005). This is indicative of 

criterion validity.  

The full explanatory statements read to participants to aid interpretation of the food 

security questions is included in Appendix E. The food security statements were 

presented in the latter part of the interview after a rapport with the participant had been 

established.  

 From responses to these statements households were classified into one of three 

groups:  
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1. Low Food Security- households who responded affirmatively to statements 5 

and 6 and three other statements. 

2. Moderate Food Security- households who responded affirmatively to two or 

more of the statements (excluding those already classified as low food 

security). 

3. Fully/Almost Food Secure- households who provided no affirmative response 

to any of the eight indices and households responding affirmatively to one 

statement only.  

2.2.5 Kitchen Amenities 
Whether the households had the following kitchen resources was determined; dining 

tables and chairs, oven, cook top, microwave, fridge, freezer, dry food storage areas, 

toaster, kettle.  If the household did not own a particular item they were asked if they 

would like to own it. Furthermore participants were asked if there were any kitchen 

equipment they would like to have but did not currently have. 

2.2.6 Fruit and Vegetables Grown for Eating 
Participants were asked if they grew any fruit or vegetables for eating and if so they 

were asked to list types that they grew. 

2.2.7 Meal Planning and Preparation 
The participant was asked to estimate the amount of time usually spent preparing main 

meals during weekdays and also during weekend days. This included any help by other 

household members. Similarly they were also asked to estimate the amount of time 

usually spent cleaning up after the meal. The main meal was defined, as the meal the 

participant thought was the largest meal of the day for the household. 

Participants were asked specific questions regarding meal planning and preparation 

(Table 2.2). 

2.2.8 Family Meals 
Information was obtained regarding the number of household members usually present 

for main meals during weekdays and also on weekend days. 
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2.2.9 Part B- Individual questionnaire 
The second part of the survey was a self-administered questionnaire completed by all 

household members over five years of age. Parents/caregivers of children five to nine 

years completed the questionnaire on behalf of the child. Children over nine years 

completed it themselves with the assistance of an adult from the household.  

2.2.10 Statistical Analysis 
Stata 10 was used for all statistical tests (Stata Corp, College Station, Tex, USA).  Each 

categorical variable has been compared both by food security status and income group. 

 tests, and Fishers Exact tests (when expected cell counts were less than five in more 

than 20% of cells) were used to assess the statistical significance of relationships 

between categorical variables.   

The Low and Moderately food secure groups were combined for the purposes of 

analyses in this chapter. Where a significant result (two sided, p<0.05) was found, 

further posthoc (  and Fishers Exact tests) tests were undertaken to compare 

individual income groups 

A one way between subjects ANOVA was conducted to compare the effect of income 

group on time spent in meal preparation. One way ANOVA was also conducted to 

compare the effect of food security status on time spent in meal preparation.  

Homogeneity of variance between the low, medium and high-income groups and 

between the food security groups was examined by Levenes test. 

Sample size calculation 
Prior to Phase 1 recruitment a sample size of 107 in each group was deemed adequate to 

have 80% power to detect a difference of 20% in food security between low and high 

socioeconomic areas. As discussed however the recruitment plan was amended due to 

unforeseen issues in recruitment. A revised sample size of 61 households in the high 

income group and 42 in the low income group was deemed adequate to detect a 

difference of 30% in the prevalence of food insecurity between the high and low income 

groups.



 84 

Table 2.2 Summary of interview with the main food preparer 
Interview Section Variables Assigned Source 

Demographics and 
Description of the 
Household 

For each household member- date of birth, sex, ethnic 
group 

Adult members- employment status, occupation, use of 
Government benefits, highest level of education 

Ethnic Groups 
from NZ Census 
Categories 2006 

Kitchen Facilities Presence in the house of dining tables and chairs, oven, 
cooktop, microwave, fridge, freezer, dry food storage areas, 
toaster, kettle  

 

Fruit and Vegetable 
Use  

Types of fruit and vegetables grown for eating 

Number of different types of fruit and vegetables bought 
per week1 

 

Food Purchasing & 
Access 2 

Food shops used, frequency of food shopping, travel time 
and mode of transport to shops 

Types of ready to eat foods purchase and frequency of use 
per month 

 

Meal Planning and 
Preparation 

Shopping list before shopping (always, often, sometimes, 
never) 

Adult work schedules make eating together difficult 
(strongly agree, agree, disagree) 

Children’s activities make eating together difficult (strongly 
agree, agree, disagree) 

Plan meals ahead of time (yes/no) 

Budget for food (yes/no) 

Usual time (minutes) spent per day preparing main meals 
and cleaning up after meals during weekdays and weekends 

Number of household members at main meals during 
weekdays and weekends 

 

(Campbell, et al., 
2002) 

(Crawford, et al., 
2007) 

(Gillman, et al., 
2000) 

(Campbell, et al., 
2006) 

(Hersey, et al., 
2001) 

(Inglis, Ball, & 
Crawford, 2005) 

Food Security Options included always, sometimes, never or don’t know 
for each statement 

1. We can afford to eat properly  
2. Food runs out in our household due to lack of 

money  
3. We eat less because of lack of money 
4. The variety of food we are able to eat is limited 

by lack of money 
5. We rely on others to provide food and/or money 

for food, for our household when we don’t have 
enough money 

6. We make use of special food grants or foodbanks 
when we do not have enough money for food 

7. I feel stressed because of not having enough 
money for food 

8. I feel stressed because I can’t provide the food I 
want for special occasions 

Statements from 
NNS97 
1997(Parnell, et 
al., 2003; 
Russell, et al., 
1999) 

 
1 Data not presented 
2 Results from this section of the interview are presented in Chapter 4 
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2.3 Results 

2.3.1 Description of Households 
In total 136 households were recruited, 64 (47%) within the high-income group, 34 (25%) 

in the medium and 38 (28%) in the low-income group.  Twenty-three of the 38 low-income 

households were recruited during phase 2.  For the households recruited during phase 1 

from the decile 1-3 areas, 63% (contacted and eligible for the study) consented to take part 

and for the decile areas 8-10, 56% consented.  

Table 2.3 gives a description of the demographic characteristics of the main food preparers 

and their households.  The majority of household food preparers interviewed were female 

(85%).  Ninety- one households were from Dunedin (67%) and 55 (40%) from Wellington.  

A higher percent of low-income households were from Dunedin (74%) compared to 

Wellington (26%) reflecting the recruitment process. The age of the main food preparer 

ranged from 26 to 71 years. There were no differences between the three income categories 

for the age, ethnicity and gender of the main food preparer.  Half of the low-income 

households were single parent families. The number of children per household ranged from 

one to five.  Three percent of the high-income households had no qualifications compared 

to 29% in the low-income group.  Fifty five percent of households in the low-income group 

received Government benefits as their main source of income. 
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Table 2.3 Demographic characteristics of main food preparer and their household by 
income group 

 

  

All 
Households 

(n=136) 
High  

(n=64) 
Medium  
(n=34) 

Low  
(n=38) 

Age (years) [n (%)]  p=0.436         
<40 37 (27) 14 (22) 8 (24) 15 (39) 
40-49  69 (51) 35 (55) 18 (53) 16 (42) 
50 + 29 (21) 14 (22) 8 (24) 7 (18) 

Gender [n (%)]    p=0.497         
Female 116 (85) 55 (86) 27 (79) 34 (89) 
Male 20 (15) 9 (14) 7 (21) 4 (11) 

Ethnicity [n (%)]   p=0.128         
NZ European 113 (83) 55 (86) 31 (91) 27 (71) 
Maori 8 (6) 2 (3) 1 (3) 5 (13) 
Asian 4 (3) 1 (2) 1 (3) 2 (5) 
Pacific 4 (3) 1 (2) 0 (0) 3 (8) 
Other 7 (5) 5 (8) 1 (3) 1 (3) 

City [n (%)]   p=0.007         
Dunedin 91 (67) 29 45) 24 (71) 28 (74) 
Wellington 55 (40) 35 (55) 10 (29) 10 (26) 

Number of Adults [n (%)]    p <0.001         
One Adult 28 (21) 4 (6) 5 (15) 19 (50) 
Two Adults or more 108 (79) 60 (94) 29 (85) 19 (50) 

Number of Children [n (%)]   p=0.308         
One 47 (35) 20 (31) 11 (32) 16 (42) 
Two 66 (49) 29 (45) 20 (59) 17 (45) 
Three or more 23 (17) 15 (23) 3 (9) 5 (13) 

Education [n (%)]   p=0.004         
Post School Qualification 85 (63) 47 (73) 23 (68) 15 (39) 
School Qualification 38 (28) 15 (23) 8 (24) 15 (39) 
No Qualification 13 (10) 2 (3) 3 (9) 8 (21) 

Occupation [n (%)]  p=0.001         
Professional 62 (46) 41 (64) 11 (32) 10 (26) 
Other 39 (29) 17 (27) 13 (38) 9 (24) 
Not in paid employment 35 (26) 6 (9) 10 (29) 19 (50) 

Home Ownership [n (%)]   p<0.001         
Rent 35 (26) 9 (14) 6 (18) 20 (53) 
Own 101 (74) 55 (86) 28 (82) 18 (47) 

Benefit as primary income  [n (%)]    p<0.001 22 (16) 0 (0) 1 (3) 21 (55) 



 87 

Table 2.4 Demographic characteristics of main food preparer and their household by 
food security status 

 All Households 
(n=136) 

Almost/Fully 
Food Secure 

(n=60) 

Low/Moderate 
Security 
(n=50) 

Age (years) [n (%)]   p=0.06       
<40 37 (27) 14 (17) 23 (43) 
40-49 69 (51) 47 (57) 22 (41) 
50 + 29 (21) 20 (24) 9 (17) 

Gender [n (%)]  p=0.418       
Female 116 (85) 69 (84) 47 (87) 
Male 20 (15) 13 (16) 7 (13) 

Ethnicity [n (%)]  p=0.041       
NZ European 113 (83) 73 (89) 40 (74) 
Maori 8 (6) 1 (1) 7 (13) 
Asian 4 (3) 2 (2) 2 (4) 
Pacific 4 (3) 2 (2) 2 (4) 
Other 7 (5) 4 (5) 3 (6) 

City [n (%)]  p=0.212       
Dunedin 81 (60) 45 (55) 36 (67) 
Wellington 55 (40) 37 (45) 18 (33) 

Single Parent [n (%)]  p <0.001 28 (21) 8 (10) 20 (37) 
Number of Children [n (%)]  p <0.001       

One 47 (35) 19 (23) 28 (52) 
Two 66 (49) 43 (52) 23 (43) 
Three or more 23 (17) 20 (24) 3 (6) 

Education [n (%)]  p=0.428       
Post School Qualification 85 (63) 54 (66) 31 (57) 
School Qualification 38 (28) 22 (27) 16 (30) 
No Qualification 20 (15) 6 (7) 7 (13) 

Occupation [n (%)]  p=0.114       
Professional 62 (46) 43 (52) 19 (35) 
Other 39 (29) 22 (27) 17 (31) 
Not in paid employment 35 (26) 17 (21) 18 (33) 

Home Ownership [n (%)]  p <0.001       
Rent 35 (26) 10 (12) 25 (46) 
Own 101 (74) 72 (88) 29 (54) 

Benefit as primary income  [n (%)]  p=0.001 22 (16) 4 (5) 18 (33) 
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2.3.2 Household Food Security Status 
Over one quarter of households in the low-income group (26%) reported experiencing 

low food security (Table 2.5). Moderate food security among low-income households 

(61%) was experienced by twice as many households as those of medium-income 

households (29%) and nearly six times more often than high-income households (13%).   

Table 2.5 Household food security status by household income group 

 

Food Security 
Status 

All 
Households 

High Medium Low Fishers 
Exact Test 

 n %1 n % 1 n %  1 n %  1 

Fully/Almost Food 
Secure 

82 60 54 84  23 68  5 132 p <0.001 

Moderate Security 41 30 8 13  10 29  23 613  

Low Security 13 10 2 3  1 3  10 26 3  

 
1 Percent within income group 
2 Low < Med & High (p<0.05 Posthoc Fishers Exact Test) 
3 Low > Med & High-income (p<0.05 Posthoc Fishers Exact Test) 
 
Other demographic variables found to be associated with food security status included 

ethnicity, number of adults and number of children in the household, home-ownership, 

age and receiving a government benefit as a primary source of income (Table 2.4).  

Education, gender, and occupation of the main food preparer were not found to be 

associated with household food security status (Table 2.4). 

Seven out of the eight M!ori participants experienced food insecurity. One-third of 

households with low or moderate food security received a government benefit, 

compared to five percent in the fully or almost fully secure group (Table 2.4). 

Approximately 40% of households experienced food insecurity (moderate and low food 

security), with 10% experiencing low food security (Table 2.5).  Among moderate/low 

food secure households a higher percent were single parent families compared to 

Fully/Almost Food Secure households. 

2.3.3 Food Security Statements 
 The number and percent of households who gave an affirmative response to each of the 

food security indicator statements are presented in Table 2.6.  Statement 4 was most 

commonly answered affirmatively, with 82% of households with a low-income stating 
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that the variety of food they ate was ‘often’ or ‘sometimes’ limited by a lack of money. 

For all statements, the percent of households with an affirmative response was highest 

for the low-income group. Within all income categories there were some households 

who experienced feeling stressed about having enough money for food or providing the 

food that they wanted for special occasions. 

Table 2.6 Affirmative answers to food security indicator statements by household 
income group 

Food-security indicator 
statements 

All 
Households 

High Medium Low Fishers 
Exact Test 

p-value n % N %1 n % 1 n % 1 

All Households 136 100 64 100 34 100 38 100  

Q1. We can afford to eat properly 
(sometimes/never) 24 18 5 8 0 0 19 50 2 <0.001 

Q2. Food runs out in our 
household because of lack of 
money (often/sometimes) 

27 20 3 5 6 183 18 47 2 <0.001 

Q3. We eat less because of lack 
of money (often/sometimes) 26 19 3 5 6 18 3 17 45 2 <0.001 

Q4. The variety of food we eat is 
limited by lack of money 
(often/sometimes) 

63 46 16 25 16 47 3 31 82 2 <0.001 

Q5. We rely on others to provide 
food and/or money for food for 
our household when we don't 
have enough money 
(often/sometimes) 

13 10 1 3 1 3 11 29 2 <0.001 

Q6. We make use of special food 
grants or food banks when we do 
not have enough money for food 
(often/sometimes) 

12 9 1 2 0 0 11 292 <0.001 

Q7. I feel stressed because of not 
having enough money for food 
(often/sometimes) 

38 28 5 8 5 15 28 74 2 <0.001 

Q8. I feel stressed because I can't 
provide the food I want for 
special occasions 
(often/sometimes) 

37 27 6 9 5 15 26 70 2 <0.001 

 
1 Percent within income group 
2 Low > Med & High (Posthoc Fishers exact test p<0.05) 
3 Med > High (Posthoc Fishers exact test p<0.05) 
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2.3.4 Kitchen Resources 
Approximately five percent of households did not have a dining-room table for eating 

meals at. Less than three percent did not have a fridge, and all households had a freezer. 

All households had ovens, toasters and areas for dry-food storage and 96% had a 

microwave.  There were no differences in the proportion of households who did not 

have a dining-room table by income group or by household food-security status (data 

not presented). 

Fifty-six percent of food-preparers listed one or more kitchen resources that they did not 

have but they would like to own. The most common item listed was a food-processor, 

followed by a breadmaker and dishwasher. 
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2.3.5 Fruit and Vegetables Grown For Eating 
Over half of households reported growing some vegetables for eating (57%). There 

were no differences found in the proportion of households that grew vegetables for 

eating by income or by household food-security status (Table 2.7).  Households in the 

low-income group were less likely to report growing fruit for eating (29%) than the 

high-income group (61%). The proportion of households with moderate/low food 

security that grew fruit for eating was half that of the food-secure households (31% vs. 

59%) (Table 2.8). 

Table 2.7 Fruit and vegetables grown for eating by income group 
 All 

Households 
High Medium Low Chi2 Test 

p value 
n % n %1 n % 1 n % 1 

Grow fruit 65 48 39 61 15 44 11 292 0.007 

Grow vegetables 78 57 39 61 21 62 18 47 0.340 

 
1 Percent within income group 
2 Low < High (Post hoc Chi2 test P<0.05) 
 
Table 2.8 Fruit and vegetables grown for eating by household food security status 

 All households Fully/almost full 
food security 

Low/moderate 
food security 

Chi2 Test 

p value 
n % n % 1 n % 1 

Grow fruit 65 48 48 59 17 31 2 0.002 

Grow vegetables 78 57 52 63 26 48 0.078 

 
1 Percent within food security group 
2 Low/moderate food security <  fully/almost 
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Figure 2.1 Fruit growing households: Types grown in Wellington and Dunedin  

 
 
Figure 2.2 Vegetable growing households: Types grown in Wellington and Dunedin 
 

 

 

0!

10!

20!

30!

40!

50!

60!

%
 o

f h
ou

se
ho

ld
s! Dunedin!

Wellington!

0!

10!

20!

30!

40!

50!

60!

70!

80!

%
 o

f h
ou

sh
ol

ds
! Dunedin!

Wellington!



 93 

2.3.6 Types of Fruit and Vegetables Grown 
In both cities lettuce was the most commonly grown vegetable, followed by potatoes 

and silverbeet. Tomatoes were more commonly grown in Wellington than Dunedin. 

The types of fruit that were grown in Dunedin were different to Wellington. In Dunedin 

more households grew “other berries” (including blackberries, raspberries and 

gooseberries), apples, plums, pears and stone fruit. In Wellington lemons, limes, 

passion fruit and melon were more commonly grown. 
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2.3.7 Meal-planning and Preparation 
Nearly two-thirds of households ‘always’ or ‘often’ made a shopping list before they 

went food shopping, and 72% planned their main meal ahead of time. There were no 

differences between the three income categories in this respect (Table 2.9). Children’s 

activities made it difficult for 24% of households to have main meals together, and adult 

work-schedules made it difficult for one-third of households (Table 2.9).  Food-secure 

households were more likely to plan meals ahead of time (79%) than low or moderate 

food-security households (61%) (Table 2.10).  

Table 2.9 Meal-planning and preparation by income group 
 All 

Households 
High Medium Low Chi2 Test 

p value 
 n % n %1 n % 1 n % 1 

Plan main meals ahead of time (Yes) 98 72 43 68 29 85 26 69 0.127 

Budget for a set amount of money on 
food each week (Yes) 

82 60 34 53 26 76 22 58 0.125 

Make a list before food shopping 
(Always or Often) 

93 69 43 67 23 67 27 71 0.943 

Adult work schedules make it difficult to 
have main meals together (Strongly 
agree/Agree) 

44 32 24 38 11 32 9 24 0.351 

Children’s activities make it difficult to 
have main meals together (Strongly 
Agree/Agree) 

32 24 18 28 6 18 8 21 0.492 

 
1 Percent within income group 
 

Table 2.10 Meal-planning and preparation by household food-security status 
 Total Fully/Almost 

food secure 
Moderate/Low 
Security 

Chi2 
Test 
p value 

 n % n % a n % a 

Plan main meals ahead of time (Yes) 98 72 65 79 33 61 0.021 

Budget for a set amount of money on food 
each week (Yes) 

82 60 51 62 31 57 0.673 

Make a list before food shopping (Always or 
Often) 

93 69 54 66 39 72 0.458 

Adult work schedules make it difficult to have 
main meals together (Strongly agree/Agree) 

44 32 28 34 16 30 0.708 

Children’s activities make it difficult to have 
main meals together (Strongly Agree/Agree) 

32 24 21 26 11 21 0.540 

a
 Percent within food security group
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Table 2.11  Average time (minutes) spent in preparation and cleaning for main meals1 during weekdays and weekend days by income 

 

 All Households High Medium Low ANOVA2 

p-value  Mins 95% CI3 Mins 95% CI Mins 95% CI Mins 95% CI 

Weekdays          
Meal preparation 45 [41.1, 49.9] 45 [40, 49] 53.6 [42, 65] 39 [32, 47] 0.124 

Meal clean-up 25 [22.0, 27.2] 25 [21, 29] 23.7 [18, 29] 25 [21, 29] 0.924 

Meal preparation & clean-up 70 [64.1, 75.6] 70 [63, 76] 77.3 [61, 93] 64 [55, 73] 0.244 

Weekend days          

Meal preparation 46 [40.9, 50.4] 46 [40, 51] 52.9 [42, 64] 39 [29, 50] 0.127 

Meal clean-up 23 [20.9, 25.4] 23 [21, 26] 22.1 [17, 24] 24 [19, 29] 0.837 

Meal preparation & clean-up 70 [64.1, 75.6] 70 [63, 76] 77.3 [61, 93] 64 [49, 79] 0.407 

 



 

 

97 

Table 2.12  Average time (minutes) spent in preparation and clean up for main meals4 during weekdays and weekend days by household 
food security status 

 

 All Households Fully/Almost Food 
Secure 

Low/Moderate Food 
Security 

ANOVA5 

p Value 
 Mins 95% CI6 Mins 95% CI Mins 95% CI 

Weekdays        
Meal preparation 45 [41, 50] 48.1 [43, 54] 41 [42.3, 53.9] 0.200 

Meal clean-up 25 [22, 27] 24.8 [22, 29] 24 [19.5, 29.1] 0.840 

Meal preparation & clean-up 70 [64, 76] 72.9 [65, 81] 65 [56.6, 74.0] 0.219 

Weekend days        

Meal preparation 46 [41, 51]  47.8 [41, 54] 42 [35.5, 49.5] 0.276 

Meal clean-up 23 [21, 25] 23.1 [20, 26] 23 [19.4, 26.9] 0.997 

Meal preparation & clean-up 70 [64, 76] 70.9 [63, 79] 66 [56.4, 74.7] 0.405 

 
1 Main food preparer reported the usual time that they spent preparing and cleaning for what they considered to be the households main meal 
2 One-way ANOVA 
3 CI= confidence interval 
4 Main food preparer reported the usual time that they spent preparing and cleaning for what they considered to be the households main meal 
5 One-way ANOVA 
6 CI= confidence interval 
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2.3.8 Time Spent in Meal Preparation 

On average households spent approximately 45 minutes on weekdays and also on 

weekend days preparing main meals and less than 25 minutes cleaning up.  There were 

no statistically significant differences between the income groups or by food security 

status in respect to the amount of time spent in meal preparation.  

2.3.9 Family Meals 

The mean number of weekdays when all household members were present for their 

main meal was 4.3. Sixty-five percent of households had their main meals together on 

all five weekdays (Table 2.13). There were no differences in the mean number of 

weekend days or weekdays when all household members were present by income group 

or food-security status (data not presented). On weekend days 85% of all households 

had their main meal together on both Saturday and Sunday. 

Table 2.13 Number of weekdays all present for main meal (n=136) 

 

Number of days n % 

0 6 4 
1 4 3 

2 4 3 
3 11 8 

4 22 16 
5 89 65 
 

Table 2.14 Number of weekend days all present for main meal (n=136) 

 

Number of days n % 

0 8 6 
1 19 14 

2 109 80 

 
2.3.10 Financial Reductions 

In Table 2.15 the percent of households that reported reducing expenditure on 

entertainment, food, power, rent/mortgage, telephone and insurance is given.  Low-
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income households were more likely to report making reductions to expenditure.  For 

households who reported reducing expenditure, 34% ranked food as the item they 

would reduce either first or second.  The percent that reported they would reduce 

expenditure on food was higher for low and medium-income households than high-

income households.  For households with low/moderate food security status over half 

(52%) reported that food would be the first or second item that they reduced 

expenditure on. 

Table 2.15 Households reducing expenditure due to lack of money, by income 

 
All 

Households High Medium Low Chi2 Test 

p value  n % n %1 n % 1 n % 1 

Reduce expenditure2 77 57 24 37 20 58 33 97 <0.001 

Reduce expenditure on 
food (first or second)3 46 34 14 22 14 42 18 47 0.018 

 
1 Percent within income group 
2 Households reporting they would reduce expenditure on entertainment, food, power, rent/mortgage, 
telephone, insurance or other when they are short of money 
3 Households that ranked food as either the first or second expenditure they would reduce  

 
 

Table 2.16 Households reducing expenditure due to lack of money by household food 
security status 

 

All 
Households 

Fully/Almost 
Food Secure 

Low/Moderate 
Food Security 

Chi2 Test 

p value 

n % n %1 n % 1  

Reduce expenditure2 73 55 32 39 41 82 <0.001 

Reduce expenditure on 
food (first or second)3 46 34 16 20 26 52 <0.001 

 
1 Percent within food security group 
2 Households reporting they would reduce expenditure on entertainment, food, power, rent/mortgage, 
telephone, insurance or other when they are short of money 
3 Households that ranked food as either the first or second expenditure they would reduce  
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Figure 2.3 Percent of households reporting a reduction on different types of expenditure 
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2.4 Discussion 

2.4.1 Food Security Status 

Results of the current study offer an interesting insight into the habits and behaviours 

surrounding the domestic food environment among a sample of New Zealand families 

living in cities. There are similarities in behaviours around food acquisition across the 

socioeconomic spectrum but the results also indicate that many low-income families 

and a smaller proportion of medium and high-income families are experiencing food 

insecurity.  

The FFES included only families with children therefore the prevalence food insecurity 

was higher than that found in the NNS97, which included all types of households. The 

prevalence of food insecurity in this study was slightly lower compared to national data 

for families with children collected in 2002 (Parnell, et al., 2003) (Table 2.17). In 

CNS02 there was a higher proportion of M!ori and Pacific households, with these 

ethnic groups reporting higher rates of food insecurity (Parnell, et al., 2003).  

Table 2.17 Household food security status in the FFES compared to New Zealand 
national surveys 

Survey Fully/almost full 
food security (%) 

Food Insecure 
(%) 

FFES 2007/08 60 40 

NNS97 (Parnell, 2005) 72 28 
CNS02 (Parnell, 2005) 50 50 

 

As with national data, food insecurity was found to be associated with age, with the 

youngest age group (<40 years) having a higher rate of low or moderate food security 

compared to the older age groups (Parnell, et al., 2003; Russell, et al., 1999). Reasons 

for this could include household income being committed to mortgages and to the costs 

associated with raising younger children.  Other research in developed countries also 

shows a greater prevalence of household food insecurity for younger adults compared to 

older adults (Che & Chen, 2001; Foley, et al., 2009; Hernandez & Jacknowitz, 2009; 

Nolan, et al., 2006; Parnell, et al., 2001; Parnell, et al., 2003).  Income and net worth for 

New Zealand adults peaks between the ages of 55 and 69 years, indicating that just 
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before retirement is the most financially stable period for New Zealand adults (Cheung, 

2007). 

In this study we have categorised households into levels of food security by the number 

of statements and the severity of the statements that they answered affirmatively. 

Parnell used similar descriptive categories in her analysis of NNS97 and CNS02 

however Rasch analysis was used to determine cutpoints for these categories (Parnell, 

2005).  Results by severity of food security status are therefore not directly comparable.  

Clearly, food insecurity was a major issue for many in the low-income group in this 

survey.  For households relying on Government Benefits as their main source of 

income, the prevalence of food insecurity was high (64%).  The Presbyterian Support 

Otago Food bank reported in 2007 that 73% of its users received Government Benefits 

as their sole form of income (New Zealand Council of Christian Social Services, 2008).  

In the current study 29% of the low-income group had made use of special food grants 

or food banks in the previous year.  

In this study food insecurity was also not limited to those with a low-income, and 32% 

of medium and 16% of high-income households reported experiencing some food 

insecurity. Food-insecurity indicator statements capture the stress and worry associated 

with food insecurity, and clearly this was experienced to some extent within all income 

groups. With an economic recession and rising food prices at the time of the survey this 

is not surprising. Foodbanks have reported that the use of budget-advisory services 

among middle-income groups has increased greatly in New Zealand during the recent 

economic recession (Boucher, 2008; Sloan, 2008).  

Income does give an indication of a household’s social standing and financial wellbeing 

relative to others nevertheless it is not indicative of a household’s assets, network and 

social support (Salmond, et al., 2006).  That is, in not every instance is a low income 

indicative of deprivation nor is a high-income always indicative of affluence. This could 

explain why some high income households experienced food insecurity in this study. A 

lower proportion of these households reported low food insecurity compared to the low 

income group. These results are similar to other New Zealand research which showed 

that in the highest two quintiles of household income between 5-10% of households 

reported food insecurity (Carter, et al., 2010b).  
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As with other New Zealand surveys the food security statements used in this study are 

in reference to the previous year.  Further research using different time frames could 

provide a greater understanding of the frequency and duration that households 

experience food insecurity in New Zealand. A sudden financial crisis may spiral some 

households into food deprivation. Research in the UK indicated households who had 

recently moved onto Government Benefits had a greater anxiety surrounding financial 

hardship and not yet developed strategies to better anticipate and budget for upcoming 

bills (Dobson, Beardsworth, & Keil, 1994).   

In low-income women in Canada, women with moderate or severe food insecurity had 

decreasing energy, carbohydrate, vitamin B6 and fruit and vegetable intakes as time 

elapsed from the time they received their income (Tarasuk, et al., 2007).  Government 

benefits in New Zealand are paid on a weekly basis therefore the same monthly cyclic 

patterns found in the Canada in regard to food availability may not be relevant for 

beneficiaries.  

Of note is that over one third of those households that were not receiving a Government 

benefit reported food insecurity. Employment does not guarantee  Those employed with 

a low-income however who are paid monthly or fortnightly may experience difficulties 

towards just before they are paid.  Furthermore certain times of year such as after 

Christmas or over winter with increased power bills may be particularly constrained 

financially.   

For 85% of households in the current study the person responsible for meal preparation 

was female. It is unclear whether male food preparers answer food security questions in 

a similar way to female food preparers. We did not find any difference in this survey 

however the number of males interviewed was small.  Research has shown that when 

food is not readily available women prioritise their children’s nutrition over their own 

(Attree, 2005; McIntyre, et al., 2003; Olson, et al., 1997). There is limited research into 

the way that different adults within a household experience food insecurity (Tarasuk, 

2001).  Parnell (2005) found a lower reliability in the response to food security 

statements in NNS97 for male respondents compared to female respondents. Much 

nutrition education is targeted towards females as they are considered the “gatekeepers” 

of the family. Many children live “between homes” and the person responsible for their 
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food may vary from day to day or week to week. Perhaps it is time to give some 

consideration to the role of males in food acquisition and preparation.  

2.4.2 Kitchen Resources 

Unlike Broughton and co-workers in their sample of low-income households in 

Vancouver, Canada (2006) no associations were found in the current survey between 

food security status and having kitchen resources.  Most households in this survey had a 

full range of basic kitchen amenities such as freezers, fridges, microwaves, ovens, dry-

food storage areas, toasters and kettles. Although information was collected regarding 

whether the household owned the above amenities, we did not find out whether the size 

of the appliance or equipment was considered adequate for the families’ needs. Further 

research may need to be done in this area in particular among those on a very low-

income. 

2.4.3 Home-grown food  

Growing fruit and vegetables for eating was surprisingly common considering the urban 

setting (48% grew some fruit and 57% grew some vegetables).  Although households 

were asked to list the types of fruit and vegetables grown no information was collected 

on the amount of produce that these gardens supplied to the households.  Accordingly 

we cannot comment on the extent to which these gardens contribute to nutrient intakes.  

Low-income households were less likely to grow fruit and this may be because they had 

smaller garden areas. They were also more likely to rent rather than own the house they 

lived in. Establishment of fruit trees, for example, can take years. In rental 

accommodation, landlords rather than tenants often maintain gardens.  As found by 

Olson and co-workers (1997), food security status was not associated with vegetables 

gardening.  

Different types of fruit and vegetables were grown in Dunedin and Wellington 

reflecting the difference in climate.  Home-grown gardens, if efficiently run, may 

provide cost-effective fruit and vegetables. Nevertheless, the time and skills involved in 

maintaining them and the initial cost outlays may be a deterrent for many. Food-

insecure households were just as likely as food-secure households to grow some 

vegetables for eating. Promotion of home vegetable gardens may therefore not have a 

large impact in terms of reducing food insecurity. Future research should determine 
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what impact the fruit and vegetable gardens have on overall nutrient intakes, and the 

size of the garden and time needed to make significant nutritional gains. 

2.4.4 Meal Planning and Budgeting Skills 

Budgeting for food was more prevalent among the medium-income group (73%) 

compared to the high (52%) and low-income groups (58%). One explanation as to why 

the medium-income group was more likely to budget for food than the high-income 

group is that much of their expenditure could be described as ‘fixed’. Fluctuations in 

food expenditure, therefore, may affect their ability to pay upcoming bills such as 

mortgage repayments. The need to budget for food is clearly not so much of a priority 

for those on a higher income. The low-income group was also less likely to budget for 

food than the medium-income group. Studies in the UK have shown that low-income 

households do not necessarily put aside a set amount to spend on food each week 

(Dowler, 1997). This is because food expenditure is considered flexible and may have 

to be restrained or increased depending on other demands on their money that week. 

Results from the current study are consistent with this.  Households reported they would 

reduce expenditure on food before power, telephone, petrol, rent/mortgage repayments 

and insurance.  Solutions to food insecurity go beyond reducing food prices or 

providing subsidies for food. Ease of other financial constraints may mean that food 

insecure households do not need to compromise on food expenditure. 

Cook and co-workers describe a “heat or eat” phenomenon typically facing low-income 

households in the US.  In households with children under three years, severe “energy 

insecurity” was associated with household and child food insecurity (Cook, et al., 

2008). Infants and toddlers, however, from low-income households that received 

financial assistance for energy costs showed less evidence of under-nutrition (from 

anthropometric measurements) and lower odds of acute hospitalization (Frank, et al., 

2006). Increased rates of food insecurity among elderly adults in the US have been 

shown in winter (Nord & Kantor, 2006).  The impact of winter power costs in New 

Zealand may be an area worth exploring further.  

Food-insecure households were less likely to plan meals ahead of time (61%) compared 

to food-secure households (79%). Given the insecurity surrounding food-acquisition for 

these households, their ability to plan ahead may be compromised.  Another explanation 
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maybe that the food bought by low-income households could be the same from week to 

week therefore planning ahead may not be necessary. Qualitative research among low-

income women in the UK found that women were likely to prepare similar meals from 

week to week as they could not afford variety or to buy expensive or different 

ingredients (Dobson, et al., 1994).  This is an issue that may warrant further 

investigation. We cannot be sure, however, whether this practice is a consequence of 

food insecurity or a potential precursor.  

Time spent preparing main meals was approximately 40 minutes a day, and 

approximately 20 minutes was spent “cleaning up” on weekdays and weekends.  Results 

are comparable with data from the New Zealand time-use survey (1988–1999) that 

found that women spent approximately one hour per day on food-preparation and clean-

up (Statistics NZ, 2001). In the US time spent in meal preparation, cleaning up after 

meals and food shopping for both non-working women and women in paid employment 

decreased between 1985 and 1999 (Rose, 2007). In 1965 non-working women spent 

10.9 hours per week in meal preparation and by 1999 this had reduced to 7.9 hours per 

week (Rose, 2007).  Women in paid work spent 5.6 hours in meal preparation in 1985 

and 4.5 hours by 1999 (Rose, 2007).  Cooking from scratch to keep food costs down 

may not be achievable in reality for most families. The forthcoming time-use survey 

planned by Statistics New Zealand in 2009–2010 will give further insight into time 

spent in food-preparation and acquisition. It will also provide a more in-depth overview 

of time allocated to food-preparation than can be achieved with the use of a single 

question as used in the current study.  Time spent in meal preparation was similar across 

the groups. When eligible households did not consent to taking part in this survey, one 

of the main reasons given was ‘lack of time’. We may therefore not have captured 

information on those households that could be very ‘time-poor’, and this could have 

affected the results. Although the time spent in meal preparation was measured there 

was no information collected regarding cooking skills in this survey. 

One-quarter of the households stated that children’s activities made it difficult to have 

main meals together, and one-third stated that adults’ work-schedules made it difficult 

to have main meals together. Campbell, Crawford and Jackson et al (2002) found 

similar results in their survey among Melbourne families.  Despite this, 81% of families 

in the current survey ate main meals together on four or more weekdays so although 
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perceived as difficult most households did eat together. This is similar to the results of a 

Melbourne survey which found most (71%) women reported eating meals with their 

families “most of the time” or “always” (Crawford, et al., 2007).  For families who were 

not eating together on all weekdays, reasons most often included children’s sporting 

activities and cultural pursuits. In addition, some families also had children eating meals 

with parents who were not living in the same house. It seems reasonable that not all 

main meals can be eaten together without trade-offs. 

2.4.5 Limitations 

When interpreting the results, there are some limitations to the survey that should be 

considered.  Income has been used in this survey as a proxy measure of socio-

demographic status. Initially the study was planned using the New Zealand Index of 

Deprivation to separate the sample into two groups: high and low socioeconomic status, 

based on the deprivation rating of the suburb from which they were recruited. It was 

apparent that for the purposes of this study this would not accurately classify 

households into two clear socioeconomic groups. 

Several possible reasons could explain why in this instant the use of NZDep01 did not 

provide two clear social groups for comparison. It is an area-based measure of 

deprivation and not an individual measure of deprivation so a large sample size could 

allow for some degree of heterogeneity within a suburb.  The current survey however 

had a relatively small sample size and the more affluent households were more likely to 

participate. At the time of the survey design and random selection of the households the 

more up to date NZDep06 was not available.  Interviewers noted that in some suburbs 

in the survey new houses had been built and therefore the socioeconomic profile of the 

suburb may have changed since the 2001 census.  An individual based index of 

deprivation (Salmond, et al., 2006) has been developed in New Zealand and may be a 

useful alternative option in the future for health researchers wishing to compare 

participants by socioeconomic status.   

The low-income and high-income groups represent two extremes of New Zealand 

society. The low-income group in this survey had an annual income after tax and 

student-loan repayments of less than (NZ)$30,000.  Over half of the low-income group 

were receiving a Government Benefit as their main source of income. The medium-
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income group, however, included a range of households and is probably less 

homogeneous than the other groups. To view the income categories used in this 

research in context, the median family income for one-parent families with children in 

New Zealand in 2007 was (NZ)$27,400 and for a couple with children the median 

family income was (NZ)$75,600. Wellington City has the highest proportion in the 

country of families with an annual income over (NZ)$70,000 (49%) (Statistics New 

Zealand, 2007a).  

Recruitment of families for the low-income group was challenging. Many of the 

households in the low-income group did not have landline telephone. Initial contact 

with these households after they had been randomly selected was difficult, as their 

phone number was not listed in the White Pages. Contacting the households via door 

knocking was time-consuming, and often people were not at home. Low-income 

households recruited in phase 2 of the survey via advertisements and fliers may have 

had more of an interest in food and nutrition than those randomly recruited during phase 

1. For the demographic variables that were measured there was no difference between 

the low-income households recruited randomly in the first phase and those that 

volunteered in the second phase of recruitment (data not presented).  

The survey cannot be considered representative of all New Zealand families. It was 

conducted in two cities, Dunedin and Wellington and does not include rural families or 

families from smaller urban towns or cities.  More families recruited were from 

Dunedin than Wellington. Households recruited into the study were also mainly made 

up of NZ European members (83%).  There were few M!ori and Pacific families in the 

study and this is reflective of the ethnic profile of the cities of Wellington and Dunedin.  

In Wellington 7.8% of the population are M!ori and 5.2% are Pacific and in Dunedin 

6.7% are M!ori and 2.2% are Pacific (Statistics NZ, 2007b).  In comparison in the New 

Zealand population 14% are M!ori and 6.9% are Pacific (Statistics NZ, 2007c).  The 

survey was restricted to families with at least one child over five years.   Not 

represented in this survey are families in which all their children are under five years of 

age.  As food insecurity is higher in younger age groups in adults it is possible that the 

prevalence of food insecurity has been underestimated in this survey. 
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2.4.6 Conclusions 

In summary, although a few behaviours such as planning meals ahead and growing 

fruit, were found to be associated with food security status, this study highlights that 

financial constraints are a greater contributor.  It is of concern that expenditure on food 

is often compromised as households struggle to meet other financial expenses. Lifestyle 

interventions including changing behaviour may have limited impact unless other 

upstream issues are addressed.  Initiatives to improve food insecurity need to be 

practical and within a families lifestyle and furthermore appropriate for a New Zealand 

context. 
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Chapter 3  Food Purchasing Practices of Families 
by  Socioeconomic and Food Security 
Status 

3.1 Introduction 
The life expectancy of males living in the most deprived areas of New Zealand is 8.9 

years lower than those who live in the least deprived areas and for females the 

difference is 6.6 years (Jensen, et al., 2006). Many health outcomes have been measured 

against socioeconomic status and it is clear that socioeconomic factors play a large part 

in determining health and mortality (Whitehead, 1991). 

Dahlgren and Whitehead (2006) have developed a model which frames the individual 

within a series of layers. This model is useful in describing determinants of health as it 

highlights the impact of the wider social environment on individual lifestyle.  The major 

determinants of health are described as a series of four layers. The inside layer 

represents the individual, their age, sex and genetic characteristics that influence health 

and are unable to be changed. The second layer includes personal behavioural factors 

and also the interaction with peers and with social and community networks that 

influence lifestyle and choices.  In the third layer are working conditions, food supply 

and access to goods and services that impact on a persons ability to maintain their 

health. Overlaying all of these is the fourth layer, which includes major structural, 

environment, economic, cultural and environmental influences. Interventions to 

improve health and nutrition can be targeted to make changes to the different layers 

(Dahlgren & Whitehead, 2006). 

Food insecurity has been identified in New Zealand and also within others countries as 

a pertinent issue in particular among low socioeconomic groups. Evidence suggests that 

food insecurity is associated with poorer nutritional outcomes (Dixon, et al., 2001; 

Kirkpatrick & Tarasuk, 2008; Parnell, et al., 2005; Tarasuk & Beaton, 1999) and further 

may act as a risk factor for diabetes in adults and poorer health and life satisfaction 

among children (aged 10-17 years) (Molcho, Gabhainn, Kelly, Friel, & Kelleher, 2007). 

Additionally some studies have shown children from food insecure households are at 

developmental risk (Hernandez & Jacknowitz, 2009; Rose-Jacobs, et al., 2008) and may 

achieve poorer academically compared to children from food secure households (Jyoti, 
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Frongillo, & Jones, 2005).  Food insecurity is therefore an issue with serious 

consequences.  

From June 2007 to June 2008 food prices rose by 8% with milk increasing 22%, cheese 

62%, bread 15% and fruit and vegetables 9% (Statistics NZ, 2008). The recent 

economic recession and increases in the cost of living may put even more financial 

pressure on New Zealand families.  

Solutions to food insecurity can be targeted to make changes within the layers described 

by Dahlgren and Whitehead (Dahlgren & Whitehead, 2006). Recognising the need to 

address the issue of food insecurity in New Zealand a large body of work was 

undertaken to propose appropriate initiatives to improve food security particularly 

among low-income, Maori and Pacific populations. At the environmental/economic 

level the proposals included price discounts on “healthier” foods or utilization of a food 

voucher system to provide supplementary money for food for those with a low income.  

Also improving physical access to shops in terms of public transport and infrastructure 

was proposed (Bowers, et al., 2009). Intuitively these seem like useful initiatives 

although there is little research New Zealand research on food security in relation to 

food purchasing practices. 

3.1.1 Food Purchasing 

Food purchasing choices are made within a complex maze of interrelated factors and 

trade-offs.  Economic access (affordability) and also physical access (availability) are 

two major factors influencing food purchasing decisions (New South Wales Centre for 

Public Health Nutrition, 2003). Food purchasing decisions are not just made by 

individuals but within the context of a household (Ricciuto, et al., 2006).   

The relationship between food purchasing practices and socioeconomic status have been 

examined in numerous studies in Canada (Kirkpatrick & Tarasuk, 2003; Ricciuto, et al., 

2006), the US (Rankin, et al., 1998), the UK (Ransley, et al., 2001) and Australia 

(Turrell, et al., 2002).  In Canada household income has explained the greatest variation 

in food expenditure. Households with a high-income purchased more from all food 

groups compared to low-income households. Purchase of fruit and vegetables was 

found to be most responsive to increases in income (Ricciuto, et al., 2006).  
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The USDA reports food expenditure and how it relates to household food security status 

annually (Nord, et al., 2009).  The UK Low Income Diet and Nutrition Survey also 

examined food expenditure by household food security status (Nelson, et al., 2007).  

Both studies have demonstrated food insecure households spend significantly less on 

food compared to food secure households and therefore their ability to meet nutritional 

needs may be compromised. Food expenditure and how it relates to food security status 

or socioeconomic status has not been examined in New Zealand. 

One method of collecting data on food expenditure is by asking people to collect food 

shopping receipts. This study has utilized food shopping receipts to determine the 

amount of money spent on different food groups and how it differs by food security 

status and socioeconomic status.   The methodology developed in this study for 

collection of food shopping receipts and the process of categorizing food items into 

food groups will be used to inform the development of methodology for future research. 

3.1.2 ‘Ready to Eat’ Food 

Despite the widespread belief that the fast food industry is a major contributor to the 

obesity epidemic in New Zealand there is no quantitative data examining fast food use 

by socio-economic status or food security status.  The contribution of the proportion of 

energy from food prepared outside the home rose in the US from less than one fifth in 

1977-1979 to nearly one third in 1994-1996 (Guthrie, Lin, & Frazao, 2002).  In the 

period 1994 -1996, twelve percent of energy was from “fast food restaurants” alone 

(Guthrie, et al., 2002).  It is possible a similar trend is occurring in New Zealand. 

A higher density of fast food outlets in more socially deprived areas has been proposed 

as one explanation for the higher rates of obesity in these areas.  A national study 

examining this in New Zealand using GIS found that travel distance to fast food outlets 

(both multinational and local outlets) showed a socioeconomic gradient with those 

living in the more deprived areas having the shortest distance to travel (Pearce, Blakely, 

Witten, & Bartie, 2007). A limitation of this study however was that it does not measure 

actual consumption of food from these outlets. 

A major issue in interpreting and comparing results in research about “ready to eat” 

food is that there is no standard definition.  Different terminology and definitions are 

used in the literature, for example, “fast food”, “ready to eat”, “out of home food”, 
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“takeaways”, “convenience food”. The term “fast food” is often used to describe Mc 

Donalds, KFC and other major restaurant chains.   In the current study we are used the 

terminology of ‘ready to eat food’ as we wished examine a wider scope of sources than 

just fast food outlets.  The frequency of use and expenditure on ‘ready to eat” purchased 

from all outlets other than a supermarket was examined and compared by food security 

status and socioeconomic status.  

3.1.3 Physical Access  

Physical access to food shops has been identified as a factor that may impact on food 

insecurity. Issues relating to physical access to food and the role it plays however are 

specific to the community or environment. In New Zealand, Pearce and co-workers 

(2008) found no associations between access to supermarkets and ability of participants 

to meet the recommended daily intake of five servings of fruit and vegetables.  No 

quantitative research within New Zealand to date has examined food security status and 

physical access to food shops.  In the current study the frequency in which families shop 

for food and whether this differs by socioeconomic and food security status was 

therefore examined. Furthermore how families travel to food shops and how long it 

takes them to get was also be examined. 

Health promotion programmes and interventions are often aimed at changing the 

behaviours of low socioeconomic groups. The question needs to be addressed as to 

whether the family eating environment differs by socioeconomic status. If the 

overriding barrier to healthy eating is “access to food” and “cost of food” then health 

promotion activities that do not take these into consideration may have little impact.  

3.1.4 Summary 

In summary many factors impact on the family in terms of food security: the domestic 

environment, individual behaviours and lifestyle. The community and wider 

environment all play a role. We do not have a clear picture of these and their influence 

within a New Zealand context.  While the FFES was a formative research attempt to 

gather some basic information about NZ families and the context in which they are 

choosing food and eating. This chapter will focus on food purchasing patterns, physical 

access to food shops and also expenditure on food.  The specific research questions that 

were addressed are listed below. 
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Research Questions 

1. How frequently do households shop for food, where do they shop for food, how 

much time does it take to travel to food shops and how do they travel to food 

shops? Does this differ by income group or household food-security status? 

2. How frequently is ready-to-eat food purchased by households? Does this differ 

by income or household food-security status? 

3. Where are families buying ready-to-eat food? Does this differ by income or 

household food-security status? 

4. How much money are households spending on food and what types of food are 

they buying?  Does this differ by income or household food security status? 

5. How is expenditure on food distributed between different food groups? Does this 

differ by income or household food security status? 
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3.2 Methodology 
The FFES was a cross sectional survey carried out in the cities of Dunedin and 

Wellington.  Consenting participants were members of households (n=136) with at least 

one child living at home between 5 and 18 years.  The FFES had three parts:  

Part A- an interviewer administered questionnaire completed by the main food preparer 

within the household. 

Part B- a self-administered questionnaire completed by each household members aged 

over 5 years. 

Part C- collection of food shopping receipts for the household for fourteen days (n=93).  

Recording of food purchased when a receipt was not obtained.  

This chapter includes data collected from Part A and Part C of the survey.  A thorough 

description of the recruitment of households for the survey and collection of 

demographic variables appears in the previous chapter.  

3.2.1 Food Purchasing Patterns and Access to Food 

A range of questions were asked regarding perceived access to food shops and 

affordability of fruit and vegetables, and responses ranked on a Likert scale. 

The main food preparer was asked where they usually obtain food for their household.  

For each food shop specified, the frequency of shopping, the mode of travel and the 

amount of time taken to travel to the shop was asked. 

3.2.2 Ready to Eat Food 

For this survey ready to eat food was defined as: food purchased that requires no further 

preparation other than reheating but excluding food bought from the supermarket (e.g 

TV dinners).  It included food eaten at the premises where it was purchased or taken 

away from the premises.  For example a pie bought from a bakery and reheated at home 

was considered ready to eat food. 

 Participants were taken through a list of different types of ready to eat food and for 

each type they were asked if the household bought that food and if so how often this 

occurred in a month (see Appendix E for list). If the household bought the food less 
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than once per month they were asked to estimate how often they would buy the food 

within one year. 

3.2.3 Part C – Food Expenditure 
Data Collection  
Households were instructed to collect the food shopping receipts for all foods and 

beverages purchased for fourteen days beginning the day after their interview. This 

included all food purchased from all possible food outlets or vendors.  For any food 

purchased where a receipt was not obtained households were asked to record the food 

on forms provided (Appendix D).  They were asked to give a description of the food, 

note where it was purchased and record the cost. 

Food Groups 

Food items were coded to one of 23 food groups (Appendix F). These food groups were 

consistent with those used for the CNS02.  The exception to this was the ready to eat 

food category as defined in section 1.2.  

Percent of households reporting some expenditure on each food group 

For each food group the percent of households that reported expenditure within the 14-

day period was calculated.  For some food groups there were a large number of zero 

values with some households not making purchases from every food group during the 

data collection period.  

Median expenditure per person per week and percentage of expenditure on each 
food group  
Total food expenditure over the 14-day period was calculated as the sum of all food 

items both including and excluding expenditure on alcohol.   Total expenditure on food 

and expenditure on each food group was divided by two to give the weekly average.  

This average was divided by an ‘adjusted household size’ (defined on following page) 

to give food expenditure per person. 

For each food group the median expenditure per person per week has been reported 

along with the percentage of total food expenditure (excluding alcohol) of each food 

groups.  This was calculated as the sum of the expenditure on all food items within the 

food category divided by the total food expenditure (excluding alcohol) multiplied by 
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100.  For these analyses any zero values for a food group (households that did not spend 

any money on that food group during the 14-day period) have been excluded.  

Adjustment for household size and composition 

To account for differences in expenditure caused by household size and composition 

(age and gender of household members), expenditure on food groups has been reported 

on a per person basis. Each household member was allocated a person nutrition score. 

These scores were summed to give an adjusted household size.  

The nutritional adjustment scores allocated to each household member were derived 

from the Estimated Family Food Costs Survey (University of Otago, 2008).  This 

survey provides data on the basic diet costs for people of differing age and gender so 

that their energy and nutritional needs are met.  The food cost per person was deemed 

appropriate for person nutrition scores.  Table 3.1 gives the basic food costs and the 

corresponding person nutrition score allocated.  The scores have been calculated 

relative to the basic food costs of a female adult. 

Example- A single female parent with a five year old, boy or girl, would have an 

adjusted household size of 1.59  (1.00 + 0.59) whereas a single female with an twelve 

year old boy would have and adjusted household size of 2.35 (1.00 + 1.35). 

Table 3.1 Calculation of Person Nutrition Scores 

 Basic Food 
Costs (NZ$) 

20081 
Calculation 

Person 
Nutrition 

Score 
Adult Female (>18years) 51 51/51 1.0 

Adult Male (>18 years) 54 54/51  1.06 

Boy (>10 years) 69 69/51 1.35 
Girls (>10 years) 57 57/51 1.06 

Boys and Girls (>5years and ! 10 years) 45 45/51  0.83 

Boys and Girls(> 4 years and ! 5 years) 30 30/51 0.59 

Boys and Girls (>1 year and ! 4 years) 28 28/51 0.55 
Boys and Girls (! 1 year) 25 25/51 0.49 
 
1University of Otago, 2008 
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3.2.4 Food Security Status and Income category 

All variables were compared by both income category and Food Security status. 

Households were classified into three income groups based on their annual income. 

Households within the High income category had an annual household income after tax 

and student loan repayments over (NZ)$70,000, the Medium category between 

(NZ)$30,000-69,999 and Low less than (NZ)$30,000. Food security was measured 

using eight validated statements from NNS97 (Russell, et al., 1999) and 2002 

Children’s Nutrition Survey (Parnell, et al., 2003). These consisted of eight indicator 

statements listed in Table 1.1. From responses to these questions households were 

classified into one of three groups:  

4. Low Food Security- households that responded affirmatively to statements 5 

and 6 and three other statements. 

5. Moderate Food Security- households that responded affirmatively to two or 

more of the statements (excluding those already classified as low food 

security). 

6. Fully/Almost Food Secure- households that provided no affirmative response to 

any of the eight indices and households responding affirmatively to one 

statement only.  

The Low food security and Moderately food secure categories were combined for the 

purposes of some analyses in this chapter.  There is some evidence that nutrient intakes 

vary by severity of food insecurity therefore we were also interested in whether 

households with Low food security showed differences in food expenditure compared to 

those with Moderate food security. Further analysis was conducted comparing these two 

groups. 

3.2.5 Statistical Analysis  

Stata 10 (Stata Corp, College Station, Tex, USA) has been used for all statistical tests.  

Each categorical variable has been compared both by food security status and income 

group.  !2 tests and Fishers Exact tests (when expected cell counts were less than five in 

more than 20% of cells), have been used to compare all categorical variables.  If a 
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significant result (two sided p<0.05) was found further post hoc tests (!2 and Fishers 

Exact tests) were conducted to compare individual income groups.  

Food expenditure were described using medians and interquartile ranges. Expenditure 

on some food groups did not meet normal distribution assumptions and variances were 

not homogenous between income groups and between food security groups.  Kruskal 

Wallis tests (a non-parametric analysis of variance using ranks) were used to compare 

the distributions of expenditure between the income groups. Where statistically 

significant differences were found (p<0.05) posthoc Wilcoxon Rank Sum tests were 

used to compare the individual income groups.  Wilcoxon Rank Sum tests were also 

used to compare the distribution of expenditure for each food group between food 

security status categories. 
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3.3 Results 
A description of the households participating in the FFES is given in Chapter 2 (page 

85).  

3.3.1 Food Purchasing and Access 

For all households 42% agreed with the statement “buying more fruit than we already 

do would be difficult on our budget”. Agreement with this statement was higher in the 

low-income category (68%) compared to the medium and high-income categories (41%, 

25%). In addition over three times the proportion of households in the low-income 

category (66%) also thought “buying more vegetables than we already do would be 

difficult..,” compared to the high-income category (21%).  A higher proportion of food 

insecure households also felt they would have difficulty buying more fruit and 

vegetables than they already do. 

Food preparers were also asked whether they felt fruit and vegetables are affordable to 

them in the shop where they usually bought most of their food. Households in the low-

income category were more likely to disagree with this statement compared to the high-

income category. Similarly moderate/low food secure households were more likely to 

disagree with these statements than food secure households . Visiting a supermarket was 

felt to be ‘easy’ for nearly all food preparers with no difference in responses found by 

income categories or by household food security status. 



 

 124 

Table 3.2 Food purchasing and access by household income category 

 Total High Medium Low Fishers 
Exact Test 
p value  n % n %1 N %1 n %1 

Buying more fruit than we already do 
would be difficult on our budget 
(Agree/Strongly Agree) 

56 42 16 25 14 41 26 682 <0.001 

Buying more vegetables than we 
already do would be difficult on our 
budget (Agree/Strongly Agree) 

51 38 13 21 13 38 25 662 <0.001 

Visiting a supermarket is easy for me 
to do (Agree/Strongly Agree) 125 92 60 94 31 91 34 90 0.718 

 Fruit is affordable for me in the shop 
where I usually do my food shopping 
(Disagree/Strongly Disagree) 

32 24 11 17 6 18 15 403 0.031 

Vegetables are affordable for me in 
the shop where I usually do my food 
shopping (Disagree/Strongly 
Disagree) 

24 18 7 11 6 18 11 29  0.068 

 
1 Percent within each income category 
2 Low > Med (p<0.05) and High (p <0.001) (Post hoc Chi2 test) 
3 Low > High (p <0.05) (Post hoc Chi2 test) 
 

Table 3.3 Food purchasing and access by household food security status 

 Total Fully/almost 
fully secure 

Moderate/low 
security 

Fishers 
Exact Test 

p value  n % n %1 n % 

Buying more fruit than we already do 
would be difficult on our budget 
(Agree/Strongly Agree) 

56 42 21 26 35 65  <0.001 

Buying more vegetables than we already 
do would be difficult on our budget 
(Agree/Strongly Agree) 

51 38 17 21 34 63  <0.001 

Visiting a supermarket is easy for me to 
do (Agree/Strongly Agree) 12 92 76 93 49 91 0.753 

Fruit is affordable for me in the shop 
where I usually do my food shopping 
(Disagree/Strongly Disagree) 

32 24 13 16 19 35 0.020 

Vegetables are affordable for me in the 
shop where I usually do my food 
shopping (Disagree/Strongly Disagree) 

24 18 9 11 15 28 <0.001 

 
1 Percent within each food security category 
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Types of food shops 

Table 3.4 shows the number and percent of households that reported using various food 

shops. Butchers & fishmongers and dairies were used by approximately one quarter of 

households. Food markets (including Farmers markets and fruit and vegetable markets) 

were used by 20% of households.  Food markets were the only shop for which there 

was a difference between the income categories with the low-income group 

significantly less likely to shop there. Likewise the types of food shops used by food 

security status were similar between the two categories (Table 3.5). 

 Table 3.4 Types of food shops used by household income category 

 Total High Medium Low Fishers Exact 
Test 

p value  n %1 n %1 n % 1 n % 1 

Supermarket 136 100 64 100 34 100 38 100 n/a 

Fruit and vegetable shop 43 32 20 31 11 32 12 32 0.994 

Butchers/Fishmongers 35 26 15 23 6 18 14 37 0.153 

Dairy 34 25 18 28 9 26 7 18 0.620 

Food market 27 20 16 25 9 26 2 52 0.018 

Mini supermarket 19 14 9 14 3 9 7 18 0.503 

Petrol Station 10 7 6 9 0 0 4 11 0.186 

Other 7 5 0 0 4 12 3 8 0.009 

 
1 Percent within each income category 
2 Low > Med and High (Posthoc Fishers Exact Test p<0.05) 
Table 3.5 Types of food shops used by food security status 

 Total Fully/almost 
fully secure 

Moderate/low 
security Fishers Exact 

Test 
p value  n %1 n %1 n %1 

Supermarket 136 100 82 100 54 100 n/a 

Fruit and vegetable shop 43 32 26 32 17 32 1.000 

Butchers/Fishmongers 35 26 17 21 18 33 0.112 

Dairy 34 25 17 21 17 32 0.164 

Food market 27 20 16 20 11 20 1.000 

Mini supermarket 19 14 12 15 7 13 1.000 

Petrol Station 10 7 5 6 5 9 0.518 

Other 7 5 2 2 5 9 0.114 

 
1 Percent within each income category 
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Table 3.6 Frequency of food shopping for all households (n=136) 

 Total Nearly 
Everyday 

Twice a 
week 

Weekly Fortnightly Monthly or 
less 

  n % n % n % n % n % 

Supermarket 136 6 8 52 38 60 44 16 12 0 0 

Fruit and vegetable 
shop  

43 1 2 6 14 18 42 10 23 8 19 

Butcher/Fishmongers  34 0 0 2 6 11 32 10 29 12 34 

Food market  27 0 0 1 9 8 30 6 22 12 44 

Dairy  33 2 6 5 15 7 41 3 9 12 35 

Mini supermarket  19 0 0 3 16 5 26 2 11 9 47 

Petrol Station  10 0 0 0 0 3 30 1 10 6 60 

Other  34 0 0 0 0 30 43 4 57 0 0 

 

Table 3.7 Method of travel to food shops for all households (n=136) 

 Total Car Bus Walk Cycle 

  n % n % N % n % 

Supermarket  136 129 95 4 2.9 3 2.2 0 0 

Fruit and vegetable shop  43 34 87.2 1 2.6 3 7.7 1 2.6 

Butcher/Fishmongers  34 30 85.7 2 5.7 2 8.6 0 0 

Food market  27 27 100 0 0 0 0 0 0 

Dairy  33 13 39.4 0 0 20 60.6 0 0 

Mini supermarket  19 13 68.4 0 0 6 31.6 0 0 

Petrol Station  10 10 100 0 0 0 0 0 0 

 
Table 3.8 Mean travel time (minutes) to food shops (all modes) for all households 

(n=136) 

 Total Travel time 
(minutes) 

SE 95% CI 

Supermarket  136 9 0.6 (7.9, 10.3) 

Fruit and vegetable shop  43 9 1.0 (6.8, 11.0) 

Butcher/Fishmongers  34 9 0.7 (7.8, 10.8) 

Food market  27 12 1.4 (8.6, 14.4) 

Dairy  33 6 0.8 (4.4, 7.5) 

Mini supermarket  19 5 1.0 (3.4, 7.5) 

Petrol Station  10 5 0.8 (2.9, 6.3) 
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Frequency of food shopping  

In Table 3.6 the frequency that households shopped at different food outlets is given.  

Most households shopped at a supermarket either weekly (44%) or twice a week (38%) 

with no households shopping at a supermarket monthly or less than monthly. The 

frequency of food shopping at the various food outlets was similar by food security 

status and income group (data not shown). 

Travel to food shops 

Table 3.7 shows the method of travel used by households to different food outlets. 

Travel to obtain food the household was usually by car. The dairy was the only food 

shop a significant proportion of participants walked (60%) to get there.  The time taken 

to travel to all food shops (apart from food markets) was on average less than ten 

minutes (Table 3.8). Furthermore there were no differences between income categories 

or household food security status in terms for the time taken to travel to any of the food 

shops (data not presented). 
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Figure 3.1 Number of occasions ready to eat food used by household income 

 

Figure 3.2 Number of occasions ready to eat food used by household food security 
status 
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Purchased ‘Ready to Eat Food’ 

Households reported a similar frequency of use of ready to eat food by both income 

category and by household food security status with a median use of ten occasions per 

month for all households (Figure 3.1). 

Fish and chip shops (83.8%) followed by chain restaurants (69.1%) were the most 

commonly reported sources of ready to eat food irrespective of income category or food 

security status.  The high-income category was more likely to report using local Asian 

Takeaways (71.9%), cafes (68.5) and bakeries (64.1%) compared to both the low and 

medium-income categories. Further a greater proportion of high-income households 

reported using restaurants (64.1%) compared to the low-income category (31.6%) 

(Table 3.9). 

A higher proportion of households with moderate/low food security reported using 

school canteens (57.4%) compared to food secure households (36.6%).  However a 

lower proportion of moderate/low food secure households reported using restaurants 

(37.0%) compared to Fully/Almost food secure households (59.8%). 

Table 3.9 Proportion of households reporting any use of different types of ‘ready to eat 
food’ by household income  

 Total High Medium Low Chi2 Test 
p value  n % n % n % n % 

Chain restaurants 94 69.1 47 73.4 20 58.8 27 71.1 0.314 

Fish and chip shops 114 83.8 57 89.1 26 76.5 31 81.6 0.248 

Asian takeaways 80 58.8 46 71.9 14 41.21 20 52.6 0.009 

Cafes 82 60.2 48 68.5  16 47.4 1 18 47.4 2 0.040 

Restaurants 69 40.7 41 64.1 16 47.1 12 31.62 0.006 

School Canteens 61 44.9 28 43.8 12 35.3 21 55.3 0.229 

Workplace cafe 34 25.0 19 26.7 9 26.5 6 15.8 0.285 

Bakery 68 50.0 41 64.1  11 32.41 16 42.1 2 0.006 

Pizza 31 22.8 11 17.2 6 17.7 14 36.8 0.052 

 
1 Medium < High Income group (Posthoc Chi2 test p<0.05) 
2 Low < High Income Group (Posthoc Chi2 test p<0.05) 
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Table 3.10 Proportion of households reporting any use of different ‘ready to eat food’ 
by household food security status 
 
 Total Fully/almost 

fully secure 
Moderate/low 

security 
Chi2 Test p 

value 

 n % n % n % 

Chain restaurants 94 69.1 60 73.2 34 63.0 0.207 

Fish and chip shops 114 83.8 67 81.7 47 87.0 0.409 

Local Asian takeaways 80 58.8 51 62.2 29 53.7 0.325 

Cafes 44 68.8 48 58.5 30 55.6 0.731 

Restaurants 69 40.7 49 59.8 20 37.0 0.010 

School Canteens 61 44.9 30 36.6 31 57.4 0.017 

Workplace cafe 34 25.0 22 26.8 12 22.2 0.544 

Bakery 68 50.0 45 54.9 23 42.6 0.161 

Pizza 31 22.8 18 22.0 13 24.1 0.077 
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Table 3.11 Frequency and proportion of households that reported some expenditure on 
each food group by household income  
 Total High Medium Low Fishers 

Exact 
Test 
p value1 

 n % n % n % n % 

Fresh Fruit 92 98.9 45 100 24 100 23 95.8 0.516 

Other Fruit 69 74.2 35 77.8 19 79.1 15 62.5 0.356 

Total Fruit 92 98.9 45 100 24 100 23 95.8 0.516 

Fresh Vegetables 92 98.9 45 100 24 100 22 91.7 0.129 

Other Vegetables 70 75.3 36 80 17 70.8 17 70.8 0.668 

Total Vegetables 93 100 45 100 24 100 24 100 n/a 

Potatoes 62 66.7 26 57.8 17 70.8 19 79.2 0.191 

Total Vegetables 
(including potatoes) 

93 100 45 100 24 100 24 100 n/a 

Bread 92 98.9 45 100 23 95.8 24 100 0.516 

Snacks, cakes & biscuits 93 100 45 100 24 100 24 100 n/a 

Grains & pasta 86 92.5 44 97.8 21 87.5 21 87.5 0.112 

Milk 89 95.7 42 93.33 24 100 23 95.8 0.805 

Dairy (excluding milk) 89 95.7 45 100 24 100 20 83.32 0.007 

Eggs 70 75.3 36 80.0 18 75.0 16 66.7 0.474 

Sausages &Processed 
Meats 

82 88.2 38 84.4 22 91.7 22 91.7 0.651 

Red Meat 93 100 45 100 24 100 24 100 n/a 

Poultry 70 75.3 34 75.6 17 70.8 19 79.2 0.863 

Total Meat3 93 100 45 100 24 100 24 100 n/a 

Fish 65 69.9 34 75.6 19 79.2 12 50.0 0.058 

Sugar & confectionary 93 100 45 100 24 100 24 100 n/a 

Fats & Oils 77 82.8 38 84.4 19 79.2 20 83.3 0.936 

Savoury Sauces & 
Spreads 

85 91.4 43 95.6 20 83.3 22 91.7 0.275 

Beverages (excluding 
alcohol) 

84 90.3 41 91.1 23 95.8 20 83.3 0.348 

Alcohol 29 31.0 19 42.2 7 29.2 3 12.54 0.033 

Meat alternatives  35 37.6 23 51.1 6 25.0 5 6 25.0 4 0.034 

Ready to Eat 56 60.2 31 68.9 11 45.8 14 58.3 0.163 

 
1 Difference considered statistically significant if p<0.05 
2 Low< Medium & High (Posthoc Fishers Exact Test p<0.05) 
3 Total Meat- includes Sausages & Processed Meats, Red Meat and Poultry 
4 Low < High (Posthoc Fishers Exact Test p<0.05) 
5 Medium < High  (Posthoc Fishers Exact Test p<0.05) 
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3.3.2 Food Expenditure 
Households returning food receipts 

Sixty eight percent (n=93) of households that participated in part A (interview with food 

preparer) each returned fourteen days of food shopping receipts.  There were no 

differences found in the demographic characteristics of households that returned 

receipts compared to those that did not (Appendix A- Table A1). 

Proportion of households reporting some expenditure on each food group 

In Tables 3.12 and Tables 3.13 show the proportion of households that spent some 

money on each food group within the 14-day data collection period is reported.  All 

households reported buying sugar & confectionary and red meat and nearly all 

households also reported buying fresh fruit, fresh vegetables, bread, snacks, cakes & 

biscuits, grains &pasta, milk and dairy. 

A higher proportion of high-income households reported buying dairy (100% vs. 83%) 

and also meat alternatives compared to low-income households (88.9% vs. 54.2%). 

Furthermore high-income households (42.2%) were also more likely to report buying 

alcohol compared to both low (12.5%) and medium-income households (29.2%). 

Households reporting moderate/low security were less likely to report buying dairy, fish 

and meat alternatives compared to those with fully/almost food security.  Further 

analysis among food insecure households showed that those with low food security 

were less likely to buy: fresh vegetables, other fruit, dairy, savoury sauces & spreads, 

beverages and meat alternatives compared to moderately food secure households (Table 

3.13). 
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Table 3.12 Frequency and proportion of households reporting some expenditure on each 
food group by household food security status (Fully/Almost Food Secure vs. 
Moderate/Low Food Security) 

 Total 
 

Fully/Almost 
Food Secure 

 

Moderate/Low 
Food Security 

 

Fishers 
Exact Test 
p value1 

 n % n % n % 

Fresh Fruit 92 98.9 58 100 34 97.1 0.376 

Other Fruit 69 74.2 47 81.0 22 62.9 0.085 

Total Fruit 92 98.9 58 100 34 97.14 0.376 

Fresh Vegetables 92 98.9 58 100 33 94.3 0.139 

Other Vegetables 70 75.3 46 79.3 24 68.6 0.322 

Total Vegetables (excluding 
potatoes) 

93 100 58 100 35 100 n/a 

Potatoes 62 66.7 36 62.0 26 74.3 0.262 

Total Vegetables (including 
potatoes) 

93 100 58 100 35 100 n/a 

Bread 92 98.9 58 100 34 97.1 0.376 

Snacks, cakes & biscuits 93 100 58 100 35 100 n/a 

Grains & pasta 86 92.5 55 94.8 31 88.6 0.419 

Milk 89 95.7 55 94.8 34 97.1 1.000 

Dairy (excluding milk) 89 95.7 58 100 31 88.6 0.018 

Eggs 70 75.3 47 81.0 23 65.7 0.742 

Sausages &Processed Meats 82 88.2 52 89.7 30 85.7 0.742 

Red Meat 93 100 58 100 35 100 n/a 

Poultry 70 75.3 46 79.31 24 68.6 0.322 

Total Meat2 93 100 58 100 35 100 n/a 

Fish 65 69.9 47 81.0 18 51.4 0.005 

Sugar & confectionary 93 100 58 100 35 100 n/a 

Fats & Oils 77 82.8 48 82.8 29 82.9 1.000 

Savoury  Sauces & Spreads 85 91.4 54 93.1 31 88.6 0.469 

Beverages (excluding 
alcohol) 

84 90.3 53 91.4 31 88.6 0.725 

Alcohol 29 31.0 20 34.5 9 25.7 0.489 

Meat alternatives  10 28.6 10 37 0 n/a 0.046 

Ready to Eat 56 60.2 36 62.1 20 57.1 0.399 

 
1 Difference considered statistically significant if p<0.050 
2 Total Meat- includes Sausages & Processed Meats, Red Meat and Poultry 
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Table 3.13 Frequency and proportion of households that reported some expenditure on 

each food group by category of food security (Moderate Food Security vs. Low 
Food Security) 

 All Food 
Insecure 

Moderately 
Food Secure 

Low Food 
Security 

Fishers 
Exact Test 
p value1  n % n % n % 

Fresh Fruit 34 97.1 27 100 7 87.5 0.229 

Other Fruit 22 62.9 19 70.4 3 37.5 0.116 

Total Fruit 34 97.14 27 100 7 87.5 0.229 

Fresh Vegetables 33 94.3 27 100 6 75.0 0.007 

Other Vegetables 24 68.6 19 70.4 5 62.5 0.685 

Total Vegetable 
(excluding Potatoes) 

35 100 27 100 8 100 n/a 

Potatoes 26 74.3 22 81.5 4 50.0 0.162 

Total Vegetables 
(including Potatoes) 

35 100 27 100 8 100 n/a 

Bread 34 97.1 27 100 7 87.5 0.229 

Snacks, cakes & biscuits 35 100 27 100 8 100 n/a 

Grains & pasta 31 88.6 24 88.9 7 87.5 1.000 

Milk 34 97.1 26 96.3 8 100 1.000 

Dairy 31 88.6 26 96.3 5 62.5 0.030 

Eggs 23 65.7 17 63.0 6 75.00 0.685 

Sausages &Processed 
Meats 

30 85.7 22 81.5 8 100 0.315 

Red Meat 35 100 27 100 8 100 n/a 

Poultry 24 68.6 19 70.4 5 62.5 0.685 

Total Meat2 35 100 27 100 8 100 n/a 

Fish 18 51.4 13 48.15 5 62.5 0.691 

Sugar & confectionary 35 100 27 100 8 100 n/a 

Fats & Oils 29 82.9 21 77.8 8 100 0.299 

Savoury  Sauces & 
Spreads 

31 88.6 26 96.3 5 62.5 0.030 

Beverages (excluding 
alcohol) 

31 88.6 26 96.3 5 62.5 0.030 

Alcohol 9 25.7 9 33.3 0 0 0.081 

Meat alternatives         

Ready to Eat 20 57.1 15 55.6 5 62.5 1.00 

 
1 Difference considered statistically significant if p<0.050 
2 Total Meat- includes Sausages & Processed Meats, Red Meat and Poultry 
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3.3.3 Weekly Expenditure 

Tables 3.14 to 3.16 show weekly median expenditure on total food and on selected food 

groups per person by income group and by food security status. The weekly median 

expenditure on food per person was (NZ)$50.18.  High-income households spent 

approximately (NZ)$17 more on food per person per week than low-income 

households.  Moderate/low food secure households spent (NZ)$42.12 per person per 

week compared to (NZ)$50.39 for fully/almost secure households (Table 3.15).  

Expenditure on most food groups (for households that reported expenditure) declined 

with decreasing income. This trend was found for all food groups apart from potatoes, 

milk, eggs, sausages & processed meat and fats & oils. The expenditure of the 

households in the high-income group was significantly greater for fresh vegetables, 

total vegetables and grains & pasta compared to both the low-income and medium-

income categories. 

Fully/Almost Food Secure households spent more on most food groups compared to 

Moderate/Low Food Secure households apart from potatoes, and snacks, cakes & 

biscuits (Table 3.15) 

Food secure households spent significantly more on fresh vegetables, total vegetables, 

grains & pasta and alcohol compared to moderately/low food secure households.  

Further examination of the expenditure on each food group per week by category of 

food security shows that households with low food security spent less on bread 

(NZ$1.25), savoury sauces & spreads, alcohol and meat alternatives compared to 

households with moderate food security (Table 3.16).  There was also a tendency (not 

statistically significant) for households with low food security to spend less on dairy, 

sausages & processed meats, other fruit, other vegetables and snacks, cakes & biscuits 

(Table 3.16).    
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Table 3.14 Weekly median expenditure ($NZ) per person1 for each food group by household income2 

  
Total High Medium Low Kruskal 

Wallis Test 
p- Value n Median 

(25th, 75th 
percentiles) n Median  

(25th, 75th 
percentiles) n Median  

(25th, 75th 
percentiles) n Median  

(25th, 75th 
percentiles) 

Total Food Expenditure 
(with alcohol) 93 51.14 (33.39, 65.33) 45 61.65 (46.74, 78.17) 24 47.363 (35.80, 55.67) 24 38.694 (25.50, 56.02) 

0.000 
Total Food Expenditure 
(without  alcohol) 93 50.18 (36.39, 62.80) 45 55.49 (42.62, 76.34) 24 45.933 (34.59, 53.86) 24 38.694 (25.51, 56.02) 0.003 

Fresh Fruit 91 3.98 (2.12, 5.71) 45 4.52 (2.57, 6.30) 24 3.52 (3.00, 5.11) 23 2.45 (2.11, 5.71) 0.074 

Other Fruit 69 0.90 (0.56, 1.73) 35 0.86 (0.54, 2.32) 19 0.78 (0.56, 1.73) 15 1.32 (0.56, 1.73) 0.926 

Total Fruit 92 5.06 (3.10, 6.64) 45 5.42 (3.29, 7.66) 24 4.99 (3.65, 5.93) 23 3.58 (1.46, 5.92) 0.094 

Fresh Vegetables 91 3.43 (2.21, 5.44) 45 4.34 (2.74, 6.89) 24 3.343 (1.98, 4.62) 22 2.444 (2.21, 5.44) 0.002 

Other Vegetables 70 0.77 (0.49, 1.17) 36 0.74 (0.51, 1.08) 17 0.82 (0.43, 1.14) 17 0.97 (0.49, 1.17) 0.506 
Total Vegetables 
(excluding potatoes) 93 3.87 (2.69, 6.03) 45 5.25 (3.16, 7.02) 24 3.833 (2.27, 5.63) 24 3.024 (1.65, 4.18) 0.003 

Potatoes 62 1.10 (0.72, 1.64) 26 0.97 (0.59, 1.45) 17 1.02 (0.77, 2.01) 19 1.19 (0.75, 1.76) 0.458 
Total Vegetables 
(including potatoes) 93 4.99 (3.62, 7.87) 45 5.47 (3.98, 8.16) 24 4.493 (2.68, 6.95) 24 3.814 (2.98, 5.51) 0.022 

Bread 92 2.67 (1.48, 4.24) 45 3.18 (1.83, 4.05) 23 2.53 (1.83, 4.05) 24 2.33 (1.48, 4.23) 0.322 
Snacks, cakes & 
biscuits 93 6.32 (3.65, 8.84) 44 6.93 (3.66, 8.88) 24 6.42 (4.63, 9.65) 24 5.86 (2.00, 7.90) 0.695 

Grains & pasta 86 2.48 (1.21, 3.72) 44 2.99 (1.92, 4.42) 21 2.053 (1.21, 2.65) 21 1.234 (0.56, 3.49) 0.015 

Milk 89 2.19 (1.21, 3.63) 42 2.09 (1.35, 3.87) 24 2.21 (1.00, 3.07) 23 2.32 (0.78, 3.98) 0.748 
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Total High Medium Low Kruskal 

Wallis Test 
p- Value n Median 

(25th, 75th 
percentiles) n Median  

(25th, 75th 
percentiles) n Median  

(25th, 75th 
percentiles) n Median  

(25th, 75th 
percentiles) 

Dairy (excluding milk) 89 3.85 (3.16, 6.84) 45 4.60 (2.76, 6.76) 24 3.56 (1.98, 4.86) 20 3.22 (1.81, 5.0) 0.095 

Eggs 70 0.84 (0.60, 1.41) 36 0.89 (0.61, 1.49) 18 0.98 (0.65, 1.56) 16 0.72 (0.51, 0.95) 
0.274 

Sausages &Processed 
Meats 82 2.00 (1.18, 3.32) 38 1.78  (1.13, 3.27) 22 2.05 (1.11, 3.27) 22 2.53 (1.42, 3.51) 0.395 

Red Meat 82 3.37 (1.87, 5.44) 40 3.93 (2.07, 7.95) 21 3.43 (2.11, 5.07) 21 2.59 (1.51, 4.75) 0.224 

Poultry 70 2.46 (1.46, 4.08) 34 2.57 (1.54, 3.43) 17 2.82 (1.34, 4.49) 19 1.81 (1.33, 4.08) 0.399 

Total Meat5 93 7.15 (4.67, 10.62) 45 7.07 (4.73, 10.63) 24 7.70 (3.69, 9.81) 24 7.16 (5.42, 11.25) 0.923 

Fish 65 1.00 (0.54, 2.38) 34 1.07 (0.53, 3.29) 19 1.01 (0.87, 1.88) 12 0.80 (0.38, 1.78) 0.306 

Sugar & confectionary 86 1.84 (1.07, 3.05) 43 2.17 (1.18, 3.05) 23 1.69 (0.74, 3.10) 20 1.65 (0.93, 2.75) 0.597 

Fats & Oils 77 0.93 (0.57, 1.41) 38 0.86 (0.60, 1.67) 19 1.03 (0.68, 1.45) 20 1.09 (0.44, 1.40) 0.965 
Savoury  Sauces & 
Spreads 85 1.52 (1.04, 2.42) 43 1.78 (1.13, 3.27) 20 1.22 (1.11, 3.27) 22 1.49 (1.52, 3.51) 0.469 
Beverages (excluding 
alcohol) 84 2.46 (138, 4.36) 41 2.71 (2.04, 4.53) 23 2.06 (1.16, 4.16) 20 2.08 (1.02, 3.64) 0.103 

Alcohol 28 6.25 (4.69, 11.98) 18 6.96 (4.98, 18.54) 7 5.07 (3.18, 7.89) 3 4.67 (3.52, 8.71) 0.225 

Meat Alternatives 35 0.53 (0.37, 0.95) 23 0.61 (0.35, 1.14) 6 0.58 (0.43, 1.33) 6 0.5 (0.37, 0.70) 0.772 

Ready to Eat 56 6.10 (2.41, 11.99) 31 8.45 (3.01, 15.51) 11 6.22 (1.95, 8.40) 14 4.38 (2.07, 7.51) 0.134 
 
1 Person is equivalent to one adult female 
2 Households reporting no expenditure on a food group have been excluded 
3 Medium < High Income group (Posthoc two sample Wilcoxon rank sum test p<0.05) 
4 Low < High income group (Posthoc two sample Wilcoxon rank sum test p<0.05) 
5 Total Meat includes Sausages & Processed Meats, Red Meat and Poultry 
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Table 3.15 Weekly median expenditure ($NZ) per person1 for each food group by food security status (Fully/Almost food secure vs. 
Moderate/Low food security) 2 

  Total Fully/Almost Food Secure Moderate/Low Food Security Wilcoxon 
Rank Test 

p value   n Median (25th, 75th 
percentiles) n Median (25th, 75th 

percentiles) n Median (25th, 75th 
percentiles) 

Total Food Expenditure (with 
alcohol) 93 51.14 (33.39, 65.33) 58 55.64 (44.35, 76.34) 34 45.13 (33.53, 59.42) 0.012 

Total Food Expenditure 
(without alcohol) 93 50.18 (36.39, 62.8) 58 50.39 (40.02, 70.78) 34 42.12 (33.53, 59.30) 0.079 

Fresh Fruit 91 3.98 (2.12, 5.71) 58 4.36 (2.53, 5.96) 34 3.32 (1.63, 5.11) 0.198 

Other Fruit 69 0.90 (0.56, 1.73) 47 0.90 (0.51, 2.32) 22 0.95 (0.57, 1.35) 0.990 

Total Fruit 92 5.06 (3.10, 6.64) 58 5.21 (3.53, 7.10) 34 4.43 (1.85, 6.06) 0.107 

Fresh Vegetables 91 3.43 (2.21, 5.44) 58 3.91b (2.34, 6.19) 33 2.50b (1.64, 4.27) 0.016 

Other Vegetables 70 0.77 (0.49, 1.17) 46 0.70 (0.48, 1.17) 24 0.91 (0.57, 1.25) 0.370 

Total Vegetables (excluding 
potatoes) 93 3.87 (2.69, 6.03) 58 4.49b (3.07, 6.63) 35 3.16b (2.20, 4.73) 0.015 

Potatoes 62 1.10 (0.72, 1.64) 36 0.92 (0.70, 1.39) 26 1.37 (0.75, 1.82) 0.138 

Total Vegetables (including 
potatoes) 93 4.99 (3.62, 7.87) 58 5.42 (3.02, 6.07) 35 4.31 (3.16, 6.84) 0.099 

Bread 92 2.67 (1.48, 4.24) 58 2.91 (1.64, 4.78) 34 2.41 (1.28, 3.72) 0.132 

Snacks, cakes & biscuits 93 6.32 (3.65, 8.84) 58 5.98 (3.70, 8.84) 35 6.42 (2.99, 9.63) 0.933 

Grains & pasta 86 2.48 (1.21, 3.72) 55 2.82 (1.67, 4.03) 31 1.68 (0.63, 3.36) 0.015 

Milk 89 2.19 (1.21, 3.63) 55 2.21 (1.25, 3.38) 34 2.07 (1.09, 3.98) 0.813 
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  Total Fully/Almost Food Secure Moderate/Low Food Security Wilcoxon 
Rank Test 

p value   n Median (25th, 75th 
percentiles) n Median (25th, 75th 

percentiles) n Median (25th, 75th 
percentiles) 

Dairy (excluding milk) 89 3.85 (3.16, 6.84) 58 4.04 (3.62, 7.87) 31 3.59 (3.02. 6.07) 0.370 

Eggs 70 0.84 (0.60, 1.41) 47 0.88 (0.61, 1.46) 23 0.81 (0.53, 1.34) 0.399 

Sausages &Processed Meats 82 2.00 (1.18, 3.32) 52 1.89 (1.08, 3.55) 30 2.11 (1.27, 3.30) 0.436 

Red Meat 82 3.37 (1.87, 5.44) 52 3.61 (2.28, 6.73) 30 2.41 (1.64, 4.83) 0.098 

Poultry 70 2.46 (1.46, 4.08) 46 2.07 (1.54, 4.21) 24 1.71 (1.32, 3.67) 0.211 

Total Meat3 93 7.15 (4.67, 10.62) 58 7.25 (5.49, 11.17) 35 7.15 (3.52, 10.44) 0.325 

Fish 65 1.00 (0.54, 2.38) 47 1.08 (0.59, 2.56) 18 0.89 (0.41, 2.23) 0.272 

Sugar & confectionary 86 1.84 (1.07, 3.05) 57 1.84 (1.07, 3.05) 29 1.75 (1.36, 3.09) 0.895 

Fats & Oils 77 0.93 (0.57, 1.41) 48 0.96 (0.62, 1.67) 29 0.89 (0.46, 1.31) 0.298 

Savoury Sauces & Spreads 85 1.52 (1.04, 2.42) 54 1.69 (1.05, 2.42) 31 1.48 (0.97, 2.46) 0.541 

Beverages (excluding alcohol) 84 2.46 (138, 4.36) 53 2.67 (1.78, 4.47) 31 2.08 (1.08, 4.16) 0.104 

Alcohol 28 6.25 (4.69, 11.98) 19 7.89 (5.07, 18.54) 9 4.32 (3.29, 5.07) 0.002 

Meat Alternatives 35 0.53 (0.37, 0.95) 25 0.62 (0.38, 1.14) 10 0.45 (0.37, 0.70) 0.258 

Ready to Eat 56 6.10 (2.41, 11.99) 36 7.04 (2.25, 14.64) 20 5.99 (2.91, 7.74) 0.644 

 
1 Person is equivalent to one adult female 
2 Households reporting no expenditure on a food group have been excluded 
3 Total Meat includes Sausages & Processed Meats, Red Meat and Poultry 
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Table 3.16 Weekly median expenditure ($NZ) per person1 for each food group by level of food insecurity (Moderate food security vs. low 
food security)2 

  All Food Insecure Moderate Food Security Low Food Security 
Wilcoxon Rank 
Test  p- Value 

 n Median (25th, 75th 
percentiles) n Median (25th, 75th 

percentiles) n Median (25th, 75th 
percentiles) 

Total Food Expenditure (with 
alcohol) 34 45.13 (33.53, 59.42) 27 49.01 (34.73, 61.86) 8 36.52 (25.48, 42.45) 0.071 

Total Food Expenditure 
(without  alcohol) 34 42.12 (33.53, 59.30) 27 49.01 (33.96, 60.54) 8 36.52 (25.48, 42.45) 0.084 

Fresh Fruit 34 3.32 (1.63, 5.11) 27 3.55 (1.70, 5.11) 7 1.85 (0.82, 6.17) 0.686 

Other Fruit 22 0.95 (0.57, 1.35) 19 1.26 (0.61, 1.53) 3 0.51 (0.18. 0.77) 0.062 

Total Fruit 34 4.43 (1.85, 6.06) 27 4.52 (2.76, 6.06) 7 2.11 (0.82,  6.17) 0.406 

Fresh Vegetables 33 2.50 (1.64, 4.27) 27 2.50 (1.61, 4.44) 6 2.84 (2.20, 3.43) 1.000 

Other Vegetables 24 0.91 (0.57, 1.25) 19 1.07 (0.71, 1.47) 5 0.66 (0.45, 0.69) 0.070 

Total Vegetables (excluding 
potatoes) 35 3.16 (2.20, 4.73) 27 3.34 (3.16, 6.55) 8 2.63 (2.33, 5.14) 0.146 

Potatoes 26 1.37 (0.75, 1.82) 22 1.28 (0.72, 1.76) 4 1.99 (1.43, 2.29) 0.118 

Total Vegetables (including 
potatoes) 35 4.31 (3.16, 6.84) 27 4.77 (3.16, 6.55) 8 3.19 (2.33, 5.14) 0.169 

Bread 34 2.41 (1.28, 3.72) 27 3.11 (1.83, 3.87) 7 1.25 (0.72, 1.44) 0.004 

Snacks, cakes & biscuits 35 6.43 (0.95, 4.48) 27 6.42 (4.94, 11.27) 8 2.76 (1.86, 7.24) 0.077 

Grains & pasta 31 1.68 (0.63, 3.36) 24 1.97 (1.00, 3.38) 7 0.96 (0.58, 1.43) 0.238 

Milk 34 2.07 (1.09, 3.98) 26 2.02 (1.09, 3.72) 8 2.16 (0.91, 4.35) 1.000 
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  All Food Insecure Moderate Food Security Low Food Security 
Wilcoxon Rank 
Test  p- Value 

 n Median (25th, 75th 
percentiles) n Median (25th, 75th 

percentiles) n Median (25th, 75th 
percentiles) 

Dairy 31 3.59 (3.02. 6.07) 26 3.66 (2.07, 5.60) 5 3.34 (1.97. 4.48) 0.667 

Eggs 23 0.81 (0.53, 1.34) 17 0.75 (0.46, 1.25) 6 1.01 (0.91, 4.35) 0.294 

Sausages &Processed Meats 30 2.11 (1.27, 3.30) 22 2.40 (1.61, 3.37) 8 1.42 (0.74, 2.32) 0.067 

Red Meat 30 2.41 (1.64, 4.83) 24 2.41 (1.66, 4.75) 6 3.36 (1.14, 7.03) 1.000 

Poultry 24 1.71 (1.32, 3.67) 19 1.61 (1.31, 4.28) 5 2.13 (1.43, 2.58) 0.696 

Total Meat3 35 7.15 (3.52, 10.44) 27 7.38 (3.52, 10.45) 8 6.14 (3.77, 9.06) 0.409 

Fish 18 0.89 (0.41, 2.23) 13 0.92 (0.71, 1.32) 5 0.44 (0.41, 2.23) 0.805 

Sugar & confectionary 29 1.75 (1.36, 3.09) 23 1.75 (1.36, 3.10) 6 1.70 (0.80, 3.09) 0.706 

Fats & Oils 29 0.89 (0.46, 1.31) 21 0.80 (0.47, 1.25) 8 1.28 (0.67, 1.46) 0.283 

Savoury  Sauces & Spreads 31 1.48 (0.97, 2.46) 26 1.48 (1.02, 2.46) 5 1.05 (0.94, 1.52) 0.629 

Beverages (excluding 
alcohol) 31 2.08 (1.08, 4.16) 26 2.18 (1.37, 4.16) 5 0.78 (0.42, 0.91) 0.024 

Alcohol 9 4.32 (3.29, 5.07) 9 4.31 (3.29, 5.07) 0 n/a n/a <0.001 

Meat Alternatives 10 0.45 (0.37, 0.70) 10 0.45 (0.37, 0.70) 0 n/a n/a <0.001 

Ready to Eat 20 5.99 (2.91, 7.74) 15 6.22 (3.80, 7.53) 5 2.54 (2.07, 12.25) 0.760 

 
1 Person is equivalent to one adult female 
2 Households reporting no expenditure on a food group have been excluded 
3 Total Meat includes Sausages & Processed Meats, Red Meat and Poultry 
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Percent of each food group to total food expenditure  

In Tables 3.17-3.19 the percent each food group contributes to total food expenditure is 

reported.  For ‘all households’, fruit (9.7%) and vegetables (10.2%) combined 

contribute to approximately one fifth of food expenditure.  Nearly 12% of total 

expenditure was on snacks, cakes & biscuits and 11% on ready to eat foods.  Dairy, red 

meat and poultry also contributed more than 5% each to total food expenditure (Table 

3.17).   

Low-income households spent a higher proportion of their total food expenditure on 

sausages & processed meats, other vegetables and potatoes (Table 3.18).  Households 

with Moderate/Low food security also spent more on sausages & processed meats and 

potatoes compared to Fully/Almost Food Secure households (Table 3.19). In 

comparison households with low food security spent a smaller proportion on bread, 

potatoes, beverages (non-alcoholic) and alcohol (Table 3.19). 
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Table 3.17 Percentage of total expenditure on each food group by household income group1 

  Total High Medium Low Kruskal 
Wallis Test 
p- Value   n Median 

(%) 
(25th, 75th 
percentile) n Median 

(%) 
(25th, 75th 
percentiles) n Median 

(%) 
(25th, 75th 

percentiles) n Median 
(%) 

(25th, 75th 
percentiles) 

Fresh Fruit 92 9.7 (6.8, 12.2) 45 7.45 (4.7,10.5) 24 9.0 (5.5, 11.8) 23 6.4 (3.3, 9.24) 0.204 

Other Fruit 69 1.7 (1.0, 3.3) 35 1.29 (1.0, 3.3) 19 2.2 (1.0, 3.2) 15 2.3 (1.5, 3.4) 0.201 

Total Fruit 92 9.7 (6.8, 9.7) 45 9.53 (7.3, 11.7) 24 11.2 (8.9 13.6) 23 8.1 (4.0, 11.7) 0.158 

Fresh Vegetables 91 7.7 (4.19, 9.8) 45 8.42 (5.1, 9.9) 24 6.9 (4.3, 10.2) 22 5.4 (2.3, 9.3) 0.190 

Other Vegetables 70 1.7 (0.9, 2.5) 36 1.46 (0.9, 2.0) 17 1.9 (0.9, 2.8) 17 2.62 (1.3, 3.7) 0.045 

Total Vegetables 
(excluding potatoes) 93 8.8 (5.7, 11.8) 45 9.16 (6.7, 12.3) 24 7.8 (5.7, 11.9) 24 7.6 (4.0, 10.7) 0.272 

Potatoes 62 2.0 (1.4, 3.7) 26 1.51 (1.1, 2.1) 17 2.23 (1.7, 3.9) 19 2.32 (1.7, 5.4) 0.003 

Total Vegetables 
(including potatoes) 93 10.2 (7.7, 13.6) 45 10.29 (7.8, 13.0) 24 10.5 (7.1, 7.1) 24 9.9 (7.9, 14.9) 0.974 

Bread 92 5.5 (3.7, 8.4) 45 5.47 (3.7, 8.3) 23 5.9 (4.3, 7.6) 24 5.0 (3.6, 10.2) 0.823 

Snacks, cakes & 
biscuits 93 12.0 (8.1, 17.5) 45 11.55 (7.7, 15.9) 24 13.8 (9.5, 21.6) 24 12.0 (8.0, 17.5) 0.338 

Grains & pasta 86 5.0 (2.8, 7.6) 44 5.45 (2.7, 5.9) 21 4.1 (2.7, 5.9) 21 3.8 (2.1, 8.4) 0.221 

Milk 89 4.4 (2.3, 7.9) 42 3.80 (2.3, 7.1) 24 5.0 (2.2, 8.3) 23 5.1 (3.1, 10.3) 0.405 

Dairy 89 7.3 (4.9, 11.0) 45 7.48 (5.5, 11.4) 24 6.8 (4.0, 11.0) 20 7.4 (5.0, 10.1) 0.441 
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  Total High Medium Low Kruskal 
Wallis Test 
p- Value   n Median 

(%) 
(25th, 75th 
percentile) n Median 

(%) 
(25th, 75th 
percentiles) n Median 

(%) 
(25th, 75th 

percentiles) n Median 
(%) 

(25th, 75th 
percentiles) 

Eggs 70 1.8 (1.1, 2.5) 36 1.6 (1.1, 2.5) 18 2.0 (1.2, 3.3) 16 1.8 (1.4, 2.3) 0.707 

Sausages &Processed 
Meats 82 4.2 (2.2, 6.5) 38 2.9 (1.7, 5.1) 22 4.7 (3.4, 7.3) 22 5.92 (4.2, 8.8) 0.002 

Red Meat 82 6.9 (4.8, 11.6) 40 6.5 (4.1, 12.5) 21 7.9 (5.4, 8.7) 21 7.9 (5.4, 8.4) 0.988 

Poultry 70 5.1 (3.0, 7.6) 34 4.3 (2.9, 6.3) 17 5.5 (4.4, 9.2) 19 5.2 (3.0, 9.2) 0.302 

Total Meat4 93 15.4 (11.6, 21.3) 45 13.0 (9.1, 18.8) 24 17.0 (13.6, 20.5) 24 18.82 (13.0, 26.6) 0.033 

Fish 65 2.4 (1.1, 4.9) 34 2.2 (1.0, 5.5) 19 2.7 (1.4, 4.8) 12 2.0 (1.1, 4.3) 0.734 

Sugar & confectionary 86 3.5 (1.9, 6.2) 43 3.5 (1.6, 5.3) 23 3.8 (1.8, 7.1) 20 3.6 (2.1, 7.8) 0.670 

Fats & Oils 77 1.8 (1.1, 3.3) 38 1.6 (0.9, 2.5) 19 2.1 (1.3, 3.0) 20 2.4 (1.4, 4.0) 0.235 

Savoury Sauces & 
Spreads 85 3.0 (2.2, 4.6) 43 3.0 (2.1, 4.5) 20 3.2 (2.1, 4.1) 22 3.6 (3.3, 6.0) 0.325 

Beverages (excluding 
alcohol) 84 4.9 (3.1, 7.3) 41 4.9 (3.4, 7.3) 23 5.0 (3.0, 7.6) 20 4.9 (2.6, 7.2) 0.783 

Alcohol 28 11.0 (7.8, 25.4) 18 11.3 (8.9, 27.0) 7 7.8 (6.4, 16.2) 3 5.5 (4.9, 18.0) 0.127 

Meat Alternatives 35 1.2 (0.7, 1.8) 23 1.2 (0.7, 2.2) 6 1.5 (1.1, 1.9) 6 1.2 (0.5, 1.5) 0.564 

Ready to Eat 56 11.1 (6.1, 18.2) 31 14.6 (5.7, 19.8) 11 10.1 (4.0, 18.3) 14 8.1 (6.6, 12.7) 0.567 

 
1 Households reporting no expenditure on a food group have been excluded 
2 Low > High income category (Wilcoxon Rank Sum test p<0.05) 
3 Medium > High income category (Wilcoxon Rank Sum test p<0.05) 
4 Total Meat includes Sausages & Processed Meats, Red Meat and Poultry 
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Table 3.18 Percentage of total expenditure on each food group by food security status (Fully/Almost food secure vs. Moderate/Low food 

security)1 

  Total Fully/Almost Food Secure Low/Moderate Food Security 
Wilcoxon Rank 

Test p value   
n 

Median 
(%) 

(25th, 75th 
percentiles) n 

Median 
(%) 

(25th, 75th 
percentiles) n 

Median 
(%) 

(25th, 75th 
percentiles) 

Fresh Fruit 92 9.7 (6.8, 12.2) 58 7.5 (4.9, 10.5) 34 7.5 (3.6, 11.4) 0.789 

Other Fruit 69 1.7 (1.0, 3.3) 47 1.6 (1.0, 3.3) 22 2.0 (1.3, 3.1) 0.479 

Total Fruit 92 9.7 (6.8, 9.7) 58 9.8 (7.3, 12.2) 34 9.0 (5.4, 11.7) 0.457 

Fresh Vegetables 91 7.7 (4.2, 9.8) 58 8.2 (5.0, 9.9) 33 6.4 (3.8, 9.3) 0.168 

Other Vegetables 70 1.7 (0.9, 2.5) 46 1.5 (0.9, 2.2) 24 2.2 (1.5, 3.2) 0.077 

Total Vegetables (excluding 
potatoes) 93 8.8 (5.7, 11.8) 58 9.0 (5.7, 12.0) 35 7.6 (4.9, 10.7) 0.207 

Potatoes 62 2.0 (1.4, 3.7) 36 1.7 (1.3, 2.3) 26 2.7 (1.5, 5.8) 0.010 

Total Vegetables (including 
potatoes) 93 10.2 (7.7, 13.6) 58 10.3 (7.7, 13.6) 35 10.0 (7.2, 7.5) 0.812 

Bread 92 5.5 (3.7, 8.4) 58 5.7 (3.6, 8.5) 34 5.4 (3.8, 6.5) 0.616 

Snacks, cakes & biscuits 93 12.0 (8.1, 17.5) 58 11.6 (7.7, 16.3) 35 12.5 (8.8, 22.5) 0.153 

Grains & pasta 86 4.9 (2.8, 7.6) 55 5.4 (2.8, 7.9) 31 4.1 (2.1, 7.4) 0.185 

Milk 89 4.4 (2.3, 7.9) 55 4.3 (2.3, 7.3) 34 4.7 (2.3, 11.1) 0.384 

Dairy 89 7.3 (4.9, 11.0) 58 7.1 (4.4, 11.0) 31 7.4 (5.2 11.4) 0.582 
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  Total Fully/Almost Food Secure Low/Moderate Food Security 
Wilcoxon Rank 

Test p value   
n 

Median 
(%) 

(25th, 75th 
percentiles) n 

Median 
(%) 

(25th, 75th 
percentiles) n 

Median 
(%) 

(25th, 75th 
percentiles) 

Eggs 70 1.8 (1.1, 2.5) 47 1.7 (1.1, 2.7) 23 1.8 (1.1, 2.5) 0.846 

Sausages &Processed Meats 82 4.2 (2.2, 6.5) 52 4.0 (2.0, 5.7) 30 5.3 (3.4, 7.3) 0.040 

Red Meat 82 6.9 (4.8, 11.6) 52 7.1 (5.2, 11.6) 30 6.6 (4.4, 12.5) 0.722 

Poultry 70 5.1 (3.0, 7.6) 46 5.3 (3.0, 7.9) 24 4.8 (3.1, 7.8) 0.961 

Total Meat2 93 15.4 (11.6, 21.3) 58 15.4 (11.8, 20.2) 35 16.4 (10.5, 23.4) 0.751 

Fish 65 2.4 (1.1, 4.9) 47 2.4 (1.1, 5.1) 18 1.9 (1.3, 3.8) 0.714 

Sugar & confectionary 86 3.5 (1.9, 6.2) 57 3.4 (1.8, 5.1) 29 3.8 (2.4, 7.9) 0.206 

Fats & Oils 77 1.8 (1.1, 3.3) 48 1.7 (1.1, 3.1) 29 1.9 (1.1, 3.3) 0.690 

Savoury  Sauces & Spreads 85 3.0 (2.2, 4.6) 54 3.0 (2.1, 4.5) 31 3.4 (2.5, 4.9) 0.250 

Beverages (excluding 
alcohol) 84 4.9 (3.1, 7.3) 53 5.0 (3.2, 7.6) 31 5.1 (2.8, 7.2) 0.721 

Alcohol 28 11.0 (7.8, 25.4) 19 16.2 (9.5, 27.0) 9 7.8 (5.5, 8.3) 0.003 

Meat Alternatives 35 1.2 (0.7, 1.8) 25 1.3 (1.1, 1.9) 10 1.0 (0.5, 1.5) 0.361 

Ready to Eat 56 11.1 (6.1, 18.2) 36 7.0 (2.3, 14.6) 20 6.0 (2.9, 7.7) 0.644 

 
1 Households reporting no expenditure on a food group have been excluded 
2 Total Meat includes Sausages & Processed Meats, Red Meat and Poultry 



 

 

148 

Table 3.19 Percentage of total expenditure on each food group by food security status (Moderate food security vs. low food security) 1 

  All  Food Insecure Moderate Food Security Low Food Security Wilcoxon 
Rank Test p 

value   n 
Median 

(%) 
(25th, 75th 

percentiles) n 
Median 

(%) 
(25th, 75th 
percentiles) n 

Median 
(%) 

(25th, 75th 
percentiles) 

Fresh Fruit 34 7.5 (3.6, 11.4) 27 7.6 (3.6, 10.5) 7 4.1 (2.6, 14.4) 0.815 

Other Fruit 22 2.0 (1.3, 3.1) 19 2.4 (1.3, 3.4) 3 1.5 (1.3, 2.2) 0.534 

Total Fruit 34 9.4 (5.4, 11.7) 27 9.6 (7.4, 11.7) 7 5.4 (4.0, 16.6) 0.594 

Fresh Vegetables 33 6.4 (3.8, 9.3) 27 5.2 (3.8, 9.3) 6 8.7 (6.3, 10.7) 0.283 

Other Vegetables 24 2.2 (1.5, 3.2) 19 2.4 (1.3, 3.1) 5 1.7 (1.7, 3.7) 0.804 

Total Vegetables (excluding 
potatoes) 35 7.6 (4.9, 10.7) 27 7.6 (5.7, 10.6) 8 7.4 (3.0, 11.5) 0.666 

Potatoes 26 2.7 (1.5, 5.8) 22 2.3 (1.4, 4.4) 4 6.8 (5.5, 8.3) 0.006 

Total Vegetables (including 
potatoes) 35 10.0 (7.2, 7.5) 27 9.8 (7.5, 14.7) 8 12.6 (8.8, 14.3) 0.455 

Bread 34 5.4 (3.8, 6.5) 27 5.8 (4.4, 7.4) 7 3.7 (2.7, 3.9) 0.009 

Snacks, cakes & biscuits 35 12.5 (8.8, 22.5) 27 12.6 (9.2, 22.5) 8 12.3 (6.2, 17.4) 0.480 

Grains & pasta 31 4.1 (2.1, 7.4) 24 4.1 (2.9, 7.2) 7 3.5 (1.5, 10.1) 0.705 

Milk 34 4.7 (2.3, 11.1) 26 4.6 (2.0, 8.1) 8 7.8 (3.2, 12.7) 0.440 

Dairy 31 7.4 (5.2, 11.4) 26 7.4 (5.4, 10.1) 5 10.2 (5.2, 11.5) 0.591 

Eggs 23 1.8 (1.1, 2.5) 17 1.69 (0.9. 2.2) 6 2.3 (1.7, 3.6) 0.107 

Sausages &Processed Meats 30 5.3 (3.4, 7.3) 22 5.2 (3.5, 6.5) 8 6.4 (1.9, 8.3) 0.888 
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  All  Food Insecure Moderate Food Security Low Food Security Wilcoxon 
Rank Test p 

value   n 
Median 

(%) 
(25th, 75th 

percentiles) n 
Median 

(%) 
(25th, 75th 
percentiles) n 

Median 
(%) 

(25th, 75th 
percentiles) 

Red Meat 30 6.6 (4.4, 12.5) 24 6.6 (4.3, 11.1) 6 11.7 (5.0, 22.1) 0.273 

Poultry 24 4.8 (3.1, 7.8) 19 4.7 (3.0, 8.3) 5 5.6 (4.4, 6.6) 0.749 

Total Meat2 35 16.4 (10.5, 23.4) 27 16.4 (10.5, 21.4) 8 22.2 (8.7, 35.3) 0.326 

Fish 18 1.9 (1.3, 3.8) 13 1.8 (1.4, 3.0) 5 2.4 (0.9, 5.7) 0.805 

Sugar & confectionary 29 8.6 (2.4, 7.9) 23 10.6 (2.4, 7.6) 6 7.5 (2.1, 9.8) 0.667 

Fats & Oils 29 1.9 (1.1, 3.3) 21 1.6 (1.1, 2.4) 8 3.2 (2.4, 3.8) 0.064 

Savoury Sauces & Spreads 31 3.4 (2.4, 4.9) 26 3.3 (2.3, 4.9) 5 3.9 (2.9, 4.2) 0.591 

Beverages (excluding alcohol) 31 5.1 (2.8, 7.2) 26 5.3 (3.7, 7.2) 5 2.0 (1.2, 2.8) 0.041 

Alcohol 9 7.8 (5.5, 8.3) 9 7.8 (5.5, 8.3) 0 n/a n/a 0.000 

Meat Alternatives 10 1.0 (0.5, 1.5) 10 0.5 (0.4, 0.7) 0 n/a n/a <0.001 

Ready to Eat 20 12.0 (7.1, 18.2) 15 12.0 (8.6, 8.1) 5 6.6 (6.1, 22.1) 0.694 

 
 
1 Households reporting no expenditure on a food group have been excluded 
2 Total Meat includes Sausages & Processed Meats, Red Meat and Poultry 
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3.4 Discussion 
3.4.1 Food Expenditure 

This is the first New Zealand study to examine food expenditure by household food 

security status. The use of food shopping receipts to measure food expenditure enables 

an insight into the availability of food to a household, and also information on their food 

choices.  Examination of the proportion of total food expenditure on each food group 

allows comparisons in terms of the distribution of food spending and priorities of 

households. Furthermore there are few studies that have captured household expenditure 

on ready to eat food.  

Chapter 2 gives an outline of some of the limitations of the current study in respect to 

how well the sample represents families in the New Zealand population. Seventy 

percent of the households that completed the interview sent back fourteen days of food 

receipts and this is consistent with two other American studies (Cullen, et al., 2007; 

Weerts & Amoran, 2011).  A study by French et al (French, Wall, Mitchell, Shimotsu, 

& Welsh, 2009) of four weeks in duration  had a higher completion rate of 85%.  A 

higher rate of completion may have been achievable in the current study with weekly 

reminders to return receipts.  Households that did not return food shopping receipts 

were not found to be different in terms of the demographic characteristics to households 

that did return shopping receipts (Appendix A -Table A2).  

Moderate/low food secure households spent approximately (NZ)$10 less weekly per 

person compared to fully food secure households.  Overall total weekly expenditure on 

food for an adult female varied from (NZ)$55.49 per week for high-income households 

to (NZ)$38.69 for low-income households. The NZ Household Economic Survey also 

collects information on household food expenditure and data showed similar trends with 

weekly food expenditure on food increasing as household annual income increased, 

varying from (NZ)$285 per week in the highest decile of income to (NZ)$68 in the 

lowest decile (Statistics NZ, 2007a).  

It is relevant to ask the question as to whether approximately (NZ)$40 per week is 

enough to provide a diet that meets nutritional needs of an adult female? The NZ Food 

Costs Survey in 2007 estimated that a basic diet would cost an adult female (NZ)$49 a 

week in Wellington and (NZ)$47 a week in Dunedin. The basic diet is designed to meet 
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the needs of most healthy people and assumes that all foods will be prepared at home. A 

moderate diet (increased variety and some convenience food) has been estimated to cost 

(NZ)$62 and a liberal diet (out of season fruit and vegetables, expensive cuts of meat, 

more convenience food) (NZ)$74 in Dunedin (University of Otago, 2008). Thus it 

appears that households in the current study with food insecurity and low-income 

households are unlikely to be spending enough on food to meet their nutritional needs.  

All households reported some expenditure on fresh fruit and vegetables. Weekly 

expenditure on fresh vegetables however was significantly lower for moderate/low food 

secure households compared to fully food secure households. In addition there were 

also differences found for expenditure on fresh vegetables by income group with the 

high-income group spending an additional two dollars weekly per person per week 

compared to the low-income group.  Despite the lower absolute expenditure on fruit and 

vegetables by low-income households and food insecure households there were no 

differences by income group or food security status for the proportion of total 

expenditure spent on fruit and vegetables.  This implies a similar priority is given to 

fruit and vegetable in terms of the overall food budget across the socio-economic 

spectrum. 

Given differences in absolute expenditure on fruit and vegetables it is not surprising that 

households in the low and medium-income groups were more likely than those in the 

high-income group to agree that buying more fruit and vegetables than they currently 

bought would be difficult on their budget.  Similarly, fruit and vegetables were not 

perceived as affordable to low-income households.  This barrier to purchasing fruit and 

vegetables represents a major disincentive to increase fruit and vegetable intake. 

Weekly expenditure on grains and pasta differed both by income group and by food 

security status. The low-income group spent less than half the amount on grains and 

pasta than the high-income group. Several reasons may explain this finding; the low-

income group may have purchased grains and pasta on promotion, or the high-income 

group purchased more expensive specialty varieties.  In addition the results also show 

low-income households spent more money on potatoes, maybe reflecting a socio-

economic difference in choice of staple carbohydrate. 
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Of note is that expenditure on milk was consistent across income groups and by food 

security status. This differs from the findings of Glanville and McIntyre (2009) among 

low-income Canadian women.  In this study women were substituting milk for coffee 

when finances became constrained towards the end of the pay cycle. In New Zealand 

the price of milk does not vary and options of selecting higher end, different quality 

milk are limited. The low-income households in this study were managing to maintain 

milk expenditure. 

In contrast fewer low-income households compared to high-income households and 

low/moderately food secure compared to fully/almost food secure households purchased 

dairy products over the 14-day period.  For households that did buy dairy products a 

similar amount was spent across the groups. Dairy products however can vary greatly in 

price depending on the product. The survey was conducted when cheese and butter 

prices were at an all time high (Statistics NZ, 2008) therefore food insecure and low-

income households may have been choosing not to purchase dairy products weekly.  

It appears priority was given to expenditure on meat among low-income households. 

About one fifth of food expenditure was on meat with a higher proportion of this 

expenditure on sausages and processed meat in the low-income group compared to the 

high-income group.  This is congruent with findings from the National Nutrition Survey 

97 in which adults from households with moderate and low food security were more 

likely to report eating one or more serving of sausages per week compared to adults 

from fully/almost food secure households (Parnell, 2005).  

A US study, with both qualitative and quantitative elements, among low-income women 

with children found that meat was considered the most important food purchase and 

represented the largest portion of their food expenditure (Wiig & Smith, 2008).  

Moreover it formed the basis of their food shopping and meal planning and was integral 

to their self-identity, it was considered a status food that was part of their upbringing 

and ethnic tradition. They enjoyed the taste and did not feel they had a complete meal 

without meat (Wiig & Smith, 2008,. New Zealand is traditionally a nation of high meat 

eaters {Bailey, 1993 #530). Red meat is an integral part of the New Zealand diet and its 

cultural significance may be worth exploring further. While using different protein 

sources such as beans would reduce food costs for low-income households, it is more 
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acceptable to purchase low quality meat than no meat at all. Whether the importance of 

meat to the diet differs across the socioeconomic spectrum may be worth investigating 

further. 

Together the tendency for households experiencing low food security to spend even less 

on food compared to households with moderate food security and the amount they 

spend is of concern. Expenditure was significantly lower for bread, indicating either 

lower quality bread is being bought or less bread.  Low food secure households spent 

less money on cakes, snacks and biscuits and also non-alcoholic beverages compared to 

moderate food secure households indicating that they are also reducing expenditure on 

non-essential items.  

This is interesting as it counters the hypothesis that low socioeconomic groups buy 

more energy dense, cheap food and over consume (Drewnowski & Darmon, 2005). 

Perhaps at the lowest level of food security different patterns of purchasing and 

consumption begin to emerge.  The number of households with low food security that 

returned receipts however was small and it is therefore difficult to form definitive 

conclusions.  Further research into food purchasing patterns by level of food security 

may offer some further insight into this. 

The food security statements measure the households experience in “the previous year” 

therefore we are not able to determine which households have chronic food insecurity 

and which may be transient. Measurement of food insecurity in the US for “the previous 

month” has been undertaken. How to identify households that have chronic problems 

rather than transient in New Zealand has not been undertaken.  

Expenditure presented in respect to alcohol should be interpreted with care.  Households 

were not specifically asked to collect receipts on alcohol expenditure, however as many 

of the returned receipts contained this information we decided to examine it, and found 

that the high-income group were more likely buy alcohol within the 14-day period.  It 

may be that this group were more likely to buy alcohol within their regular food shop.  

It is possible that other households were spending a similar amount of money alcohol 

from different retail outlets, such as pubs and specialist liquor shops, and this has not 

been captured. To collect accurate information regarding alcohol expenditure would 
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require more careful consideration than given in the current study in which consumption 

is likely to have been underestimated. 

There were some food groups where a high proportion of households did not report 

expenditure. The 14-day period may not have been long enough to capture expenditure 

on foods which are not purchased frequently and or may be purchased in bulk, for 

example fats and oils, potatoes and dry foods that store well.  Lambe and co-workers 

(Lambe, et al., 1998) examined household budget surveys from The Netherlands, 

Ireland, Sweden and the UK and compared household purchasing results to large dietary 

surveys in these countries. There was a discrepancy between purchasing and 

consumption data for potatoes in all four studies and the authors suggest that seven day 

purchase records were not enough to capture purchasing of potatoes which are often 

bought in bulk, in amounts to last several weeks.  

In this study the age and gender of household members as well as the household size 

have been taken into consideration by standardizing expenditure to an adult female.  

This however does not take into consideration “economies of scale” in that larger 

households may spend less per person if they buy in bulk (Ricciuto, et al., 2006). In the 

current study the low-income group had a smaller average household size compared to 

the medium and high-income groups so this could have possibly attenuate the 

differences in expenditure per adult female.  

The survey was carried out between October 2007 and October 2008. During 2008 food 

prices increased considerably in NZ, rising by 8.2% from the previous year (Statistics 

NZ, 2008); this may have biased results as more low-income families were surveyed 

during 2008.  The higher food prices during 2008 will have attenuated differences 

between the low-income group compared to the medium and high-income group. 

3.4.2 Ready to Eat Food 

For ready to eat food purchases we have information from both self-reported 

interviewer administered questionnaire and from food shopping receipt data.  During 

the interview the food preparer was taken through a list of different types of ready to eat 

food and asked about each type individually. This meant that the definition of ready to 

eat food was not open to interpretation by participants.  Interview data indicated that 

low and high-income households reported a similar frequency of use of ready-to-eat 
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food. However the source of the ready-to-eat food did differ by income and by food 

security status.  Eating out at restaurants and cafes is clearly outside the norm and 

beyond the means of most low-income households. Low-income households and food-

insecure households reported using school canteens more than the other groups. This is 

possibly because of two reasons; firstly, a greater number of school canteens in the 

more affluent areas had been closed down and secondly the schools within the deprived 

areas offered subsidised healthy lunch packs, which many families purchased. 

Expenditure on ready to eat food was reported by 60% of households within the 14-day 

receipt collection period. This was lower than that reported in the interview where all 

but two households reported some type of ready to eat food in the previous month.  This 

discrepancy could be because the 14-day collection period may not have been long 

enough to capture the use of ready to eat food. Also not all receipts may have been 

collected or participants forgot to record information if they not obtain a receipt.  

Collection of receipts for ready to eat food was reliant on all household members.  

A recent study in the US, which collected four weeks of household food receipts, 

measured expenditure on ready to eat food (French, et al., 2009). This study found that 

55% of receipts returned were for “eating-out sources” representing approximately one 

third of food expenditure (French, et al., 2009). The New Zealand Household Economic 

Survey 2006/2007 also found that on average New Zealand households spent 38% of 

their total food expenditure on ready to eat food. This is much higher than this study 

where only 12% of total food expenditure was on ready to eat food. The demographic 

characteristics of households in the current study may explain some of this discrepancy 

as household with children may be less likely to eat out.  However it is also possible 

that the current survey has underestimated expenditure on ready to eat food. Clearly 

measuring ready to eat food expenditure is more complex and open to error than 

measuring expenditure on food prepared at home. In future studies investigating ready 

to eat food greater care should be given to include all household members and instruct 

them on collecting receipts in addition to the main food preparer.  

Qualitative research in Australia has identified a stereotype that high “fast food users” 

lack knowledge and self-control. Overweight, poorly educated people of low 

socioeconomic status were perceived to be those more likely to consume fast food 
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(Dunn, Mohr, Wilson, & Wittert, 2008). However results from the 1995 Australian 

Adult Nutrition Survey showed that over one third of participants ate foods sourced 

outside the home in the previous 24 hours and high-income households had a greater 

energy intake from foods prepared outside the home compared to low-income 

households (Burns, Jackson, Gibbons, & Stoney, 2002).  This is congruent with results 

from the current study with no differences found between the groups in respect to the 

proportion of total food expenditure on ‘ready to eat’ food. A misconception may 

therefore exist in terms of who is using ready to eat food.   The recently completed New 

Zealand Adult Nutrition Survey asked participants where they obtained each food item 

they reported eating within the 24 hour diet recall. This will provide some further 

information on the New Zealand situation. 

3.4.3 Physical access to food shops 

In general, physical access to shops was not an issue for families in this survey. This is 

congruent with national research using GIS (Geographic Information Systems), 

showing that access to supermarkets and other shops is better in more deprived areas 

(Pearce, et al., 2008).  The majority of participants agreed that visiting a supermarket 

was easy for them and all households used a supermarket, with half of them shopping 

there more than twice a week. There were no differences found between the income 

groups regarding how frequently they went to food shops. The percentage of households 

with a car in this research is more than 2006 census results, which showed that 89% of 

Dunedin households and 86% of Wellington households have access to a car. This was 

for all household types and it may be that households with children are more likely to 

have a car. 

All food shops used by the households in the current study were less than ten minutes 

travel time away. The frequency of food shopping reported was similar between the 

groups, which again indicates that physical proximity was not a significant issue for the 

food insecure. As previously noted, however, this research has been carried out among 

city-dwellers. Families living in rural areas may not experience such convenience and 

easy access to the same range of food shops as households in the current study.  Wang 

and co-workers (Wang, et al., 2010) found that in rural areas of the Waikato/Lakes 

district that availability of food was less than in the urban area (Hamilton city). 
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Among a group of low-income families in Toronto, physical assess to food shops in 

terms of distance (km) was not predictive of household food security status.  Financial 

constraints, such as having a low-income or receiving Government Welfare payments 

within the household were however determinants of household food security status 

(Kirkpatrick & Tarasuk, 2010).  Results from the current study are consistent with this; 

however, if the study had been conducted in a rural area such as Northland, physical 

access may have been a greater issue. 

As food is a flexible part of a households overall budget, low-income households are 

reported to make budget economies on food, such as, buying food on special, using 

cheaper shops, buying in bulk and buying lower quality (Dowler, 1997).  Buying cheap 

food however is not the priority of all women on a low-income.  Dowler and Calverts 

research (1995) also showed that considerable effort was made by many to ‘shop 

around’ and ensure fresh, quality food for the family.  

Few households in the low-income group used food markets. Food markets in New 

Zealand may be perceived as a more expensive place to shop; they are also a relatively 

new method of shopping for city-dwellers and may not yet be a choice for low-income 

groups.  They also tend to be open only on a weekend day, which may make them more 

difficult to access with children’s sporting commitments and other family activities.  

Promotion of cheap and seasonal vegetables could be trialled to attract more cost 

conscious shoppers to these markets.  

3.4.4 Conclusions 

Collection of food shopping receipts gives an insight into which foods are purchased 

and how much households are spending on each food group. Further analysis of these 

data on the quantity and quality of food purchased would be valuable.  Low-income 

households may be buying the same food at a less expensive price by choosing different 

brands or by purchasing more discounted items.  

This descriptive research does offer some insights into differences in expenditure by 

socioeconomic status and also raises some questions. In addition it gives some 

understanding of the compromises that food insecure families are making in terms of 

expenditure on food. Research in different areas of the country, including some rural 

locations in regard to physical access would be useful.  
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Much can be learnt from this study in terms of a system for collecting, processing and 

entering food shopping receipts.  This study has shown that the collection of food 

shopping receipts can offer a convenient way of comparing households. If they are to be 

used in future research particular care in the collection of information on ready to eat 

food will be needed. 

The current research indicates that food insecure households are not necessarily making 

poor choices and are often reducing expenditure on less essential food to maintain 

expenditure on other perceived essential food such as milk and meat.  Food insecure 

households are juggling financial resources and changes to food expenditure as part of 

their coping strategy.  Providing supplemental financial assistance with food may or 

may not impact on nutritional status.  

Clearly financial constraints are a major issue for many participants in this survey. In 

order to appropriately help those most at risk more research is needed into appropriate 

strategies to improve food security. Consumers are not passive and it is clear that food 

purchasing decisions are complex with trade-offs and priorities being applied to 

different food.  Strategies therefore need to be piloted or tested in the field to determine 

the most effective solutions to alleviate food insecurity. 
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Chapter 4 The effect of providing additional money 
on food expenditure among food insecure 
households with children 

4.1 Introduction 
An unhealthy diet (components defined as a higher energy intake than required, high 

saturated fatty acid intake, high sodium intake and low fruit and vegetable intake) has been 

estimated to be the largest contributor to chronic disease in New Zealand causing 8500 

deaths per year (Tobias & Turley, 2005).  Socioeconomic inequalities in relation to rates 

of chronic disease, where nutrition may play an important preventive role, are documented 

(Key, et al., 2004; Reddy & Katan, 2004; Steyn, et al., 2004; Swinburn, Caterson, Seidell, 

& James, 2004). Deprivation in New Zealand (measured using NZDep96) has been found 

to be a significant determinant of chronic disease (Tobias & Turley, 2005).  It has been 

considered that an increase of one serving per day (80g) of fruit or vegetables for the New 

Zealand population would reduce mortality from Ischaemic Heart Disease by 9.9% and 

Ischaemic Stroke, Oesophagal cancer and Stomach cancer by 6.2% each (Tobias, et al., 

2006). 

In New Zealand the socio-demographic characteristics of those households more likely to 

experience food insecurity are well documented.  New Zealand researchers have now 

emphasized the need to consider methods of improving food security (Carter, et al., 

2010b; Gorton, Bullen, & Mhurchu, 2010). 

Most  (87%) of the low income families (annual income < (NZ)$30,000) in the FFES 

reported experiencing some food insecurity in the previous year and one quarter of these 

families reported low food security; where they were reliant on family or friends for food 

or used food banks regularly (Smith, et al., 2009).  Fruit and vegetables were not perceived 

to be affordable in these families and low-income families spent significantly less on 

vegetables compared to medium and high-income families (Table 3.14).  Economic access 

to food rather than physical access was a greater determinant of food insecurity (Smith, et 

al., 2009). 
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Recently there has been some discussion on the usefulness of easing economic constraints 

for low-income families in order to improve food security (Bowers, et al., 2009). Changes 

to the tax levels for some foods (e.g., addition of tax to sugar, removal of tax on fruit), 

providing discounts on ‘healthy’ food, providing supplementary assistance for purchasing 

of certain foods have all been proposed as methods for improving food purchasing in a 

healthy direction within New Zealand (Bowers, et al., 2009).  

Despite the evidence that lower socio-economic status is associated with a poorer diet 

there is little definitive research exploring the impact that improving economic resources 

may have on food purchasing decisions. The New Zealand SHOP study showed that 

positive changes to food purchasing could be made when households were given a 

discount on “healthy” food (Ni Mhurchu, et al., 2010). However this study was not 

conducted in a low-income group and did not capture food spending from outlets other 

than one supermarket chain.  Two research studies in the US report providing low-income 

women with targeted vouchers that could be spent only on fruit and vegetables. These 

studies demonstrated an increase in fruit and vegetable consumption among the women 

receiving these vouchers compared to those that did not (Herman, et al., 2008; Weerts & 

Amoran, 2011). 

McIntyre, Tarasuk and Jinguang Li (2007) demonstrated theoretically using Canadian data 

that one additional serving of a nutrient rich food that was already being eaten by food 

insecure women as part of their regular diet could have a significant impact on reducing 

the prevalence of nutrient inadequacy. A small amount of ‘additional’ money if spent on 

an appropriate food could therefore potentially make a difference to nutrient status for 

people in food insecure households. 

Households play an important role in terms of determining what an individual eats. Food 

is purchased often at the household level. Changes to the economic resources of a 

household will impact on food purchasing decisions.  Collection of household food 

purchasing data is therefore an appropriate method of capturing the impact that an increase 

in a household’s financial resources may have on food expenditure. Electronic sales data 

have been used in previous New Zealand research to track changes in expenditure at the 
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household level. Food shopping receipts have also been used in overseas studies to give an 

overview of the food purchasing habits of different socio-economic groups (French, et al., 

2010) and in the previous FFES. It has been suggested by some that collecting and 

analysing food shopping receipts may provide a particularly useful method of tracking 

food purchases over time (Martin, Howell, Duan, & Walters, 2006). Food-shopping 

receipts have also been successfully used to estimate expenditure on foods consumed 

outside the home (French, et al., 2010).  

Research in New Zealand to date has focused on price discounts and not the potential 

effects of providing of additional money to households for food. Moreover there is no 

research specifically focused on food insecure households.  Clearly there is a need to 

investigate the most effective method of easing economic constraints to improve food 

security.  

Fruit and vegetables are often used as an indicator of a healthy diet. They are also the food 

group most likely to be reduced in times of economic hardship (French, et al., 2010; 

Kirkpatrick & Tarasuk, 2003; Ricciuto, et al., 2006; Turrell, et al., 2002). There are clear 

differences in fruit and vegetable intake by socio-economic status and those with food 

insecurity. As shown in the previous FFES financial hardship means the absolute 

expenditure on fruit and vegetables is compromised. Furthermore the Healthy Eating 

Guidelines, for New Zealand adults, include advice to select fruit and vegetables, 

wholegrain breads, lean meat and poultry, low fat milk and milk products (Ministry of 

Health, 2003). Therefore aims of the second study, were firstly, to examine the effect of 

additional money (in the form of supermarket vouchers), on the fruit and vegetable 

expenditure among low income, food insecure households with children and secondly, the 

effect of providing vouchers on total food expenditure and on the following food groups: 

milk, dairy products, wholegrain bread and lean meat and poultry. 
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4.2 Methodology 
4.2.1 Study Design 

The ‘Spend study’ was a parallel randomised controlled trial, which was conducted in 

Dunedin, New Zealand between June 2009 and May 2010.  Households taking part 

completed a four-week baseline phase followed by a four-week intervention phase (Figure 

4.1).  During both phases households collected receipts for food purchases from all 

possible sources including supermarkets, corner shops, butchers, fishmongers, bakeries, 

food markets, take-away outlets, restaurants and cafes. 

Food insecure households meeting the inclusion criteria (defined below) were randomised 

into two groups: an intervention group that received food vouchers (coupons) from a 

supermarket (where they usually shopped for food) for four weeks, and a control group 

that did not receive any food vouchers until the end of the study.  The University of Otago 

Human Ethics Committee granted ethical approval and all participants provided written 

and informed consent. 

Figure 4.1  Diagram of Spend Study design 

 

 

 

4.2.2 Household recruitment and screening interview 

Food Insecure households that had taken part in a previous study (FFES 2007-08) were 

contacted by post to determine if they would like to take part in the Spend Study. 

Advertisements were also placed in a community newspaper circulated weekly within 

Dunedin. Flyers were distributed at supermarkets and posters were also displayed at 

Intervention group 

Control group 

Phase 1(Baseline)-4 weeks Phase 2 (Intervention)- 
4 weeks 

Weekly supermarket 
vouchers provided 

Supermarket 
vouchers provided 
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schools.  The advertisement and flyers specified the basic inclusion criteria which are as 

follows: the household had to have at least one child (under 18 years) living at home and 

have an annual income less than (NZ)$45,000.  Interested households could contact 

researchers by calling a free telephone number or via email.  A copy of the advertisement 

that was used appears in Appendix G. 

The main food preparer for the household was interviewed over the telephone to determine 

if the household was eligible.  Households had to meet the following inclusion criteria to 

take part in the study: 

• one child or more under 18 years living at home 

• household gross annual income <(NZ)$45,000   

• not leaving Dunedin for more than one week over the eight week study period 

• no expected change in household composition over the study period, e.g. long term guest, 
new baby 

• no expected change in household income over the study period 

• purchasing the majority (two thirds) of their food at a supermarket. 

 

In addition to these criteria households also had to be assessed to be food insecure. Eight 

indicator statements were used to access food insecurity (list in Chapter x,pg).  

Households were classified as eligible if they responded positively to answered at least 

two of the food security statements.   

If the household met all the inclusion criteria they were then asked if they could provide 

further demographic information.  Two trained research assistants and the primary 

investigator conducted the screening and demographic telephone interviews. Questions 

were read from the computer and responses entered directly into the computer using 

FilemakerPro7. 

4.2.3  Intervention  

Vouchers were allocated to the households in the intervention group for the supermarket 

identified by the food preparer as the one most frequently used. Vouchers were posted to 

the household weekly and the food preparer was asked to spend the voucher within the 

ensuing two weeks, apart from the last voucher which they were instructed to spend in the 
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ensuing week.  The dollar value of the vouchers allocated to the household was dependant 

on the number of household members and the age and gender of each member. 

In the FFES, low and medium income food insecure households spent 9% less on food per 

week than food secure households.  This was estimated to be equivalent to (NZ)$5 per 

week for an adult female. This justified the voucher value of (NZ)$5 per adult female.  

Households however are not made up solely of adult females and nutritional needs vary by 

age and gender. The Estimated Family Food Costs Survey (University of Otago, 2008) 

was used as the basis to derive the monetary amount of the vouchers allocated to each 

household member.  This survey provides data on the basic diet costs for people of 

differing age and gender so that their energy and nutritional needs are met.  The monetary 

(NZ$) allocation was calculated relative to an adult female and the table below shows how 

the values for individual household members were derived.  

Table 4.1 Spend Study voucher dollar allocation per person per week 
 Basic Food 

Costs (NZ$) 
20081 

Cost ratio to an adult 
female 

SPEND study 
($NZ) 
allocation/week 

Adult Female (>18years) 51 1.0 5.00 

Adult Male (>18 years) 54 1.06 (54/51) 5.30 (5 x 1.06) 
Boy (>10 years) 69 1.35 (69/51) 6.75 (5 x 1.35) 

Girls (>10 years) 57 1.06 (57/51) 5.30 (5 x 1.06) 
Boys and Girls (>5years and ! 
10 years) 

45 0.83 (45/51) 4.15 (5 x 0.83) 

Boys and Girls(> 4 years and ! 
5 years) 

30 0.59 (30/51) 2.50 (5 x 0.59) 

Boys and Girls (>1 year and ! 4 
years) 

28 0.55 (28/51) 2.75 (5 x 0.55) 

Boys and Girls (! 1 year) 25 0.49 (25/51) 2.45 (5 x 0.49) 
 
1 (University of Otago, 2008) 
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The total amount for each household was summed for the week. For example the 

amount given to a family with two adults (male and female), one boy (12 years) and one 

girl (5 years) would be calculated as follows: 

$5 + $5.30 + $6.75 + $4.15 = 21.12 

The weekly ‘voucher’ amount was rounded to the nearest five cents. Two large 

supermarket chains were able to provide prepaid voucher cards and for households 

using these supermarkets their weekly allocation could be loaded onto a card. One 

supermarket chain only issued vouchers for five-dollar amounts.   For households using 

this chain the allocated amount was rounded to the nearest five dollars.   

Receipts were returned by mail to the project office and checked to determine whether 

the vouchers used during the intervention phase. 

4.2.4 Outcomes  
The primary outcome assessed was the difference in phase 2 expenditure on fruit and 

vegetables between the intervention and the control group.  Secondary outcomes were 

phase 2 expenditure on total food and the specific food groups: dairy products, milk, 

wholegrain bread, unprocessed meat and poultry. 

4.2.5 Data collection 
The main food preparer within the households who met the inclusion criteria was 

interviewed over the telephone and information was collected on age, gender and ethnic 

group for each household member.  Further information collected included, household 

income for the previous year, home ownership, occupation of all adult household 

members and receipt of any Government benefits. 

The primary and secondary outcomes were assessed by analysis of food shopping 

receipts and recording forms completed by households over the eight-week study 

period.  Households were instructed to collect all receipts from the purchase of food 

over the eight- week study period. It was emphasized to households that this included 

food purchased from cafes, restaurants, takeaway outlets, school canteens and petrol 

stations.  
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After the initial interview households were posted a ‘study pack’ including information 

sheets and consent forms for all household members 12 years and over. It also contained 

two postage paid envelopes and four forms (one for each week) with the dates allocated 

for shopping receipt collection clearly marked.  These forms were provided for 

participants to note any food purchases for which a receipt was not obtained (Appendix 

J).  They were asked to write the date the food was purchased, the retail outlet, and an 

itemized list of the food and the associated prices. In addition the household was also 

asked to record any food eaten or obtained which had not been purchased, including 

gifts, garden produce and food parcels.   

The main food preparer was sent text messages, emails or was telephoned (depending 

upon their preferences) on a fortnightly basis to remind them to collect receipts and 

return them to the research office.  If a household did not send back their food receipts 

or forms attempts were made to contact the household at least three times.  If a 

household withdrew from the study attempts were made to determine the reason for 

withdrawal.  

4.2.6 Receipt coding and data entry protocol 

The receipt coding and data entry protocol is shown (Figure 4.2). For each household all 

receipts were numbered. Each item was entered onto a database with the corresponding 

household identification (ID), receipt number, date of purchase and retail outlet.  Where 

possible information on brand name and quantity (g) of the item was also recorded. The 

2006/2007 New Zealand Household Economic Survey Expenditure Classification 

System (NZHEC) (Statistics New Zealand) was used as a basis for coding each item 

(Appendix K).  As supermarkets do not exclusively sell food, non-food items were also 

coded and entered into the database. The number of receipts returned per week by each 

household was summed. Stability in the number of receipts returned over time was 

examined to determine adherence to the receipt collection protocol. 

4.2.7 Sample Size 

The sample size calculation was based on change in the mean expenditure on fruit and 

vegetables as the primary endpoint. Expenditure on fruit and vegetables was chosen as 

the primary endpoint as it has been found to be the food group most affected by food 
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insecurity and the one on which households are most likely to reduce expenditure when 

resources are limited. 

4.2.8 Sample size 

The sample size was calculated on the basis of a minimum difference of $2 (SD 4.7) 

between the control group and voucher group for intervention expenditure on fruit and 

vegetables.  A sample of 166 (83 per group) was calculated providing 80% power at a 

5% (two sided) level of significance. We therefore planned to recruit 240 households to 

allow for a 30% drop-out from withdrawals and non-return of food shopping receipts.  

4.2.9 Randomisation 

Households were allocated to the voucher or control group using block randomization.  

The randomization sequence was generated using Stata 10 (Stata Corp, College Station, 

Tex, USA) and block sizes (range 2-10) were randomly varied. Households were 

randomized into either the voucher or the control group after they had been determined 

eligible, given informed consent and had begun their baseline phase. The allocation 

sequence was concealed from research assistants enrolling households.  

4.2.10 Blinding 

The primary investigator was not blinded to group assignment during the data 

collection. Research assistants and participants however were blinded to group 

assignment during the baseline phase. The primary investigator was involved in 

purchasing and posting of the supermarket vouchers and it was therefore not possible 

for blinding to occur.  

Food purchasing may be affected by the fore-knowledge of upcoming vouchers and 

therefore some deception was used to minimize the impact this could have on the study.  

Whereas the study consisted of two phases, households were told the study consisted of 

three parts (a, b & c) each of which would start at a random time within the next 6 

months.  They were informed they would receive notice and a study pack one week 

before the beginning of each part.  Furthermore the three parts (a, b & c) would be 

carried out in a random order and during part c the household would receive some extra 

food vouchers.  In effect households believed the study to run for a longer time period 

than it actually did and were not sure when they would be receiving the food vouchers. 

It was hoped that this would allow for accurate baseline data collection from both 
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groups and also ensure that the control group would keep their food shopping as normal 

during the intervention phase.  Information sheets are given in Appendix H to show how 

this was communicated to participants. 

On completion of the second phase all households were informed of the actual design of 

the study and the control group were given food vouchers equivalent to that received by 

the voucher group as calculated by their household composition. End of study letters 

communicating this to participants are shown in Appendix J. 

4.2.11 Statistical Analysis 

Stata 10 (Stata Corp, College Station, Tex, USA) has been used for all statistical tests.  

Chi2 tests were used to compare the demographic characteristics of main food preparers 

and their households completing the study to those that withdrew.  For all tests a P 

value less than 0.05 has been considered statistically significant. The continuous 

variable age was compared using a two sided t-test. 

The mean number of receipts returned by the control group compared to the 

intervention group unpaired t tests.  Differences in the number of receipts returned for 

Week 1 compared to Week 4 and Week 6 compared to Week 9 were examined using 

paired t tests.  

The outcomes selected a priori were fruit and vegetables, meat and poultry, dairy, milk, 

wholegrain bread and total food expenditure. For each outcome, a linear regression 

model was used to compare the voucher and the control group for phase 2 expenditure 

with baseline expenditure entered as a covariate.  Total food expenditure was calculated 

by subtracting expenditure of non-food items from total expenditure. These analyses 

were restricted to participants with complete food shopping receipt data. Analysis of 

residuals was conducted to check model assumptions. Normal probability plots were 

used to check the residuals had a roughly normal distribution and plots of the residuals 

against fitted values were used to check for non-constant variance. In cases whereby the 

model generated both a large residual and leverage points the regression model was 

repeated with the removal of these values. 

Additional unplanned exploratory analyses were conducted using the same methods as 

above for the food groups: Processed meat and poultry; soups; sauces and prepared 
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meals; snacks; pasta, rice and noodles; potatoes and kumara; beverages; other bread; 

and ready to eat food. 

Where expenditures were clearly not normal, medians and interquartile ranges are 

shown rather than means and standard deviations. Where residuals were clearly non-

normal or clear evidence of heteroscedasticity was present, the Wilcoxon Rack Sum test 

was used to compare change from baseline to follow-up expenditure.  
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Figure 4.2 Receipt and Data Coding Process 
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4.3 Results 
4.3.1 Recruitment and participant characteristics 

Of the 236 households screened for eligibility, 214 were randomly assigned to either the 

intervention or the control group.  A total of 153 (71%) households completed the study 

and were included in the analysis. Participant flow through the study and known reasons 

for withdrawal are shown in Figure 4.3.  

Table 4.2 describes baseline characteristics for the households completing the study. 

Baseline characteristics were similar between the voucher and the control group. In the 

control group however a smaller proportion of households received government benefits 

as their main source of income compared to the voucher group Over half of the 

participating households (58%) in the study had an annual income less than 

(NZ)$30,000 and approximately one quarter reported low food security in the previous 

year (Table 4.2). 

Table 4.3 compares the demographic characteristics of households who completed the 

study and those that did not. The main food preparer in households who were lost to 

follow-up or withdrew from the study were more likely to rent their home, receive a 

government benefit and have no secondary school education compared to those 

completing the study.  Furthermore a higher proportion of the main food preparers of 

Maori ethnicity did not complete the study. 
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Figure 4.3 Participant Flow 

Excluded  (n=22) 

Food secure (n=13) 
No children (n=3) 
Not living in Dunedin (n=2) 
Leaving Dunedin during study 
period (n=3) 
Annual household income 
>(NZ)$45,000 (n=1) 

Assessed for eligibility (n= 236) 

Analysed  (n=81) 
Excluded from analysis (n= 4) (receipts 
returned outside pre-specified dates (2); receipts 
missing(2) !

Lost to follow-up (no phase 2 receipts 
returned & unable to contact) (n= 3) 

Discontinued phase 2 (n=2) ((sickness(1); 
unknown(1)) 

Allocated to voucher group (n=106) 

• Completed baseline & entered phase 2 
(n=90) 

• Did not receive allocated intervention 
(n=16) (did not return baseline receipts  & 
unable to contact n=11; withdrew n=5 (due to 
sickness(1); family crisis(1); unknown(3)) 

Lost to follow-up (no phase 2 receipts 
returned & unable to contact) (n= 12) 

Discontinued phase 2 (n=0) 

Allocated to control group (n=108) 

• Completed baseline & entered phase 2 
(n= 84) 

• Did not begin phase 2 (n=24) 
(did not return baseline receipts & unable to contact 
(n=18), withdrew ( n=6) (due to sickness(1); 
time(1); family crisis(2); unknown(2)) 

Analysed  (n= 70) 
Excluded from analysis (n=2) (receipts missing 
(1), change in household composition (1)  

  

Randomised (n=214) 
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Table 4.2 Baseline characteristics of main food preparer and their household 
 
Characteristic 
 

Voucher Group 
(n=81) 

Control Group 
(n=70) 

Age (years) 1 37 (8) 37 (8) 

Gender [n (%)] 
Female 
Male 

 
77 

4 

 
(95) 

(5) 

 
66 

4 

 
(94) 

(6) 

Ethnicity [n (%)] 
Maori 
Pacific 
Asian 
NZ European 
Other 

 
3 
1 
1 

71 
5 

 
(4) 
(1) 
(1) 

(88) 
(6) 

 
2 
1 
2 

62 
3 

 
(3) 
(1) 
(3) 

(89) 
(4) 

Highest educational qualification [n (%)] 
None 
Secondary School 
Post school 

 
11 
22 
48 

 
(14) 
(27) 
(59) 

 
12 
20 
38 

 
(17) 
(29) 
(54) 

Annual household income before tax [n (%)] 
<(NZ)$30,000/y 
(NZ)$30,000/y to $45,000/y 

 
47  
34 

 
(58) 
(42) 

 
41 
30 

 
(58) 
(42) 

Occupation [n (%)] 
Professional 
Other 
Not in paid employment 

 
12 
17 
52 

 
(15) 
(21) 
(64) 

 
6 

26 
38 

 
(9) 

(37) 
(54) 

Benefit as primary income [n (%)] 47 
 

(58) 
 

26 (37) 

Single parent household [n (%)] 
 

38 (47) 32 (46) 

Home ownership [n (%)] 
Rent 
Own 

 
39 
38 

 
(51) 
(49) 

 
36 
31 

 
(54) 
(46) 

No of people in the household2 
No of children <18y 
No of adults ! 18y 

 
2 
2 

 
(1,8) 
(1,4) 

 
2 
2 

 
(1,6) 
(1,4) 

Food Security Status [n (%)] 
Moderate food security 
Low food security 

 
63 
18 

 
(78) 
(22) 

 
53 
17 

 
(75) 
(24) 

Baseline Expenditure (NZ)$/week) 
Food and non food 
Food only 

 
181.19  
155.31  

 
(84.20) 
(71.45) 

 
174.44  
148.08  

 
(79.58) 
(67.76) 

 
1 Mean ± SD 
2 Median and range (minimum and maximum) 
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Table 4.3  Demographic characteristics of main participants and households completing 
the study compared to those who withdrew or were lost to follow-up 

Characteristic 
 

Uncompleted 
(n=63) 

Completed 
(n=151) 

P Value 

Group 
Voucher 
Control 

 
25 
38 

 
(40) 
(60) 

 
81 
70 

 
(54) 
(46) 0.063 

Age (y)1 35 (9) 38 (8) 0.002 

Gender [n (%)] 
Female 
Male 

 
56 

7 

 
(89) 
(11) 

 
143 

8 

 
(95) 

(5) 0.129 

Ethnicity [n (%)] 
Maori 
Pacific 
Asian 
NZ European 
Other 

 
12 

2 
0 

49 
0 

 
(19) 

(3) 
 

(78) 
 

 
5 
2 
3 

133 
8 

 
(3) 
(1) 
(2) 

(88) 
(5) 0.001 

Education [n (%)] 
None 
Secondary School 
Post school 

 
23 
19 
21 

 
(37) 
(30) 
(33) 

 
23 
42 
86 

 
(15) 
(28) 
(57) 0.001 

Annual household income before tax [n (%)] 
<(NZ)$30,000/y 
(NZ)$30,000/y to $45,000/y 

 
43 
20 

 
(68) 
(32) 

 
87 
64 

 
(57) 
(42) 0.146 

Occupation [n (%)] 
Professional 
Other 
Not in paid employment 

 
6 

14 
43 

 
(10) 
(22) 
(68) 

 
18 
43 
90 

 
(12) 
(28) 
(60) 0.493 

Benefit as primary income [n (%)] 39 (62) 73 (48) 0.070 

Single parent household [n (%)] 33 (53) 70 (46) 0.422 

Home ownership [n (%)] 
Rent 
Own 

 
44 
13 

 
(77) 
(23) 

 
75 
69 

 
(52) 
(48) 0.001 

No of people in the household2 
No of children <18y 
No of adults ! 18y 

 
2 
1 

 
(1,6) 
(1,3) 

 
2 
2 

 
(1,8) 
(1,4) n/a 

Food Security Status [n (%)] 
Moderate food security 
Low food security 

 
35 
28 

  
(66) 
(44) 

 
116 

35 

 
(77) 
(23) 0.002 

 
1 Mean ± SD 
2 Median and range (minimum and maximum) 
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4.3.2 Adherence to receipt collection protocol 

The total number of receipts returned during the study did not differ between the control 

(mean: 41, SD: 25.7) and the voucher group (mean: 41, SD: 18.7, P=0.987). During the 

baseline phase there was a decrease in the number of receipts returned from Week 1 to 

Week 4 for the voucher group (P<0.05) however this was not statistically significant for 

the control group (Figure 4.4).  During phase 2 there was a decrease in the number of 

receipts returned for both groups from Week 5 to Week 9 (P<0.001).  

Figure 4.4 Mean number of receipts returned by duration of each phase for all households 

(n=151) 

 

4.3.3 Total expenditure and food expenditure 

A significant effect of receiving vouchers was found on total expenditure and on food 

expenditure. The voucher group spent (NZ)$18.55 more per week in phase two compared 

to the control group when baseline expenditure was kept constant (Table 4.4 p=0.02).  Of 

this (NZ)$15.20 was spent on food and this was significantly higher than the augmented 

amount spent on food by the control group (Table 4.4 p=0.03). 
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4.3.4 Food group outcomes 

There were very small (positive) but not statistically significant differences in 

expenditure between the voucher and the control group for the food groups: fruit and 

vegetables, meat and poultry, and dairy.  It was of interest whether expenditure increased 

significantly in any other food groups. No statistically significant differences between the 

control group and the voucher group were found for the additional food groups that were 

examined (Table 4.5) 

Although the absolute amounts are small, there was a tendency for the voucher group to 

spend more money on kumara and potatoes (NZ$0.43 per week, p=0.07) and beverages 

(NZ$1.26 per week, p=0.06) during phase 2 compared to the control group. 

 

4.3.5 Sensitivity Analysis 

There were some households that did not return as many shopping receipts during phase 

2 of the trial compared to baseline. In order to determine whether the differences 

observed between the control and voucher group were not due to a lower compliance to 

study protocol by the control group, a sensitivity analysis was conducted excluding 

households that returned less than half of the number of receipts during phase 2 compared 

to baseline. Nineteen households were excluded (voucher group: 11, control group: 12) 

and all analyses repeated.  For all food groups the main study findings were replicated. 
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Table 4.4 Estimates of the effect of vouchers versus no vouchers on weekly expenditure (NZ$) for selected food groups1  

 
 Voucher Group (n=81) Control Group (n=70) Adjusted difference2 

(95% CI) at follow-
up 

P Value  Baseline 
(mean (SD)) 3 

Phase 2  
(mean (SD))3 

Baseline   
(mean (SD))3 

Phase 2  
(mean (SD)) 3 

Food and non food  179.02(81.98) 183.04(74.42) 171.90(76.91) 159.68(68.68) 18.55(3.08, 34.02) 0.02 

Food only 153.04 (68.91) 156.07(64.49) 146.10 (65.98) 136.10(61.06) 15.20 (1.46, 28.94) 0.03 

Fruit and vegetables4 20.62(15.54) 19.12(12.37) 19.73(14.63) 18.06(13.22) 0.46(-1.97, 2.89) 0.71 

Meat and poultry5 15.22(13.27) 14.67(11.23) 16.06(14.96) 14.81(16.00) 0.29(-3.07, 3.64) 0.87 

Wholegrain bread 1.13(3.09)6 1.79(2.98) 1.32(3.98) 1.65(4.24) n/a 0.707 

Milk 9.07(5.11) 8.74(4.94) 8.95(5.65) 8.71(5.21) -0.04(-1.36, 1.29) 0.96 

Dairy 10.15(6.57) 10.88(7.12) 9.81(6.13) 9.83(5.22) 0.83(-0.75, 2.42) 0.30 

 
1 Further information on food groups is given in Appendix L 
2 Difference in expenditure at follow-up between intervention and control group adjusted for baseline expenditure 
3 Unadjusted weekly expenditure (NZ$) from supermarkets and other food retail outlets 
4 Includes all fresh, frozen, canned and dried fruit and vegetables excluding potatoes and kumara 
5 Excludes processed meat and poultry such as rissoles, chicken nuggets and sausages 
6 Median and Interquartile Range presented 
7 Change between phase 2 and baseline expenditure on wholegrain bread compared between the voucher and control group using Wilcoxon Rank Sum test 
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Table 4.5 Estimates of the effect of vouchers versus no vouchers on weekly expenditure (NZ$) for additional food groups1  

 
 Voucher Group (n=81) Control Group (n=70) Adjusted 

difference2 (95% 
CI) at follow-up 

P Value  Baseline 
(mean (SD))3 

Phase 2 
(mean (SD)) 3 

Baseline   
(mean (SD)) 3 

Phase 2 
(mean (SD)) 3 

Processed meat and poultry4 8.14 (5.76) 7.94 (5.79) 6.72 (5.02) 6.67 (4.47) 0.58 (-0.89, 1.97) 0.46 

Soups, sauces and prepared meals5 5.96 (4.60) 6.09 (4.01) 5.16 (3.56) 5.03 (3.50) 0.97 (-0.25, 2.19) 0.12 

Snacks6 18.02 (12.69) 17.45 (13.38) 18.12 (12.12) 16.69 (10.23) 0.92 (-1.56, 3.41) 0.46 

Potatoes and kumara7 1.79 (1.49) 1.80 (1.72) 1.94 (1.47) 1.43 (1.31) 0.43 (-0.04, 0.89) 0.07 

Pasta, rice and noodles 2.25 (2.21) 2.41 (2.74) 2.48 (2.65) 2.41 (3.82) 0.20 (-0.67, 1.06) 0.65 

Beverages8 7.85 (5.27) 8.43 (5.65) 8.70 (5.18) 7.75 (4.67) 1.26 (-0.03, 2.56) 0.06 

Other bread9 5.92 (4.96) 6.65 (6.73) 5.74 (3.96) 5.50 (3.39) 1.16 (-0.63, 2.95) 0.20 

Ready to Eat food10 14.21 (13.84) 9.17 (11.74) 12.75 (17.78) 7.90 (10.20) 1.14 (-2.58, 4.85) 0.55 

Alcohol11 4.11 (8.13) 6.14 (12.52) 2.59 (5.67) 4.05 (8.74) n/a 0.93 

 
1 Further information on food groups is given in Appendix L 
2 Difference in expenditure for phase 2 between the voucher group and control group adjusted for baseline expenditure 
3 Unadjusted weekly expenditure (NZ$) from supermarkets and other food retail outlets 
4 Includes bacon, sausages, rissoles, chicken nuggets, meat pies etc 
5 Includes all soup (packet and canned), sauces and packaged meals such as baked beans, spaghetti in sauce 
6 Snacks includes cakes, biscuits, crackers, confectionary, chocolate, snack bars and crisps 
7 Fresh and frozen potatoes and kumara, including frozen chips and wedges (kumara- sweet potato) 
8 Beverages excluding alcohol 
9 Bread excluding wholegrain products 
10 Includes all food and beverages purchased from restaurants, cafes and takeaway outlets 
11 Change between phase 2 and baseline expenditure on alcohol compared between the voucher and control group using Wilcoxon Rank Sum test 
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4.4 Discussion 
The results from this randomised control trial show that when provided with vouchers 

food insecure households increased their spending on food. The current research is unique 

in several ways: firstly, households were given the freedom to spend the additional 

vouchers that were provided on either food or non-food items.  Secondly, the research was 

conducted among low-income households whom reported experiencing food insecurity in 

the previous year. Thirdly, the collection of food shopping receipts and the concurrent use 

of recording forms allowed for purchases from all retail outlets to be captured. This is a 

major strength of the Spend study given the variety of shops and retail outlets available to 

consumers.  

The earlier FFES indicated that expenditure for food within food insecure households was 

compromised when money was short and other household expenses often took priority. It 

was therefore possible that the households within the Spend study would choose to keep 

their food spending constant and use the extra money to pay other expenses. The results 

however do not support this.  Qualitative research among low-income Pacific families in 

New Zealand revealed two distinct behaviours; a minority of families bought food first 

and then paid their other expenses with what was left, while the majority paid expenses 

first and used what was left for food (Cheer, Kearns, & Murphy, 2002). Furthermore 

research by Dowler and Calvert (1995) in the UK showed that some lone parents often 

went to some trouble to secure fresh food for their families. Not all of the parents in their 

study purchased food based on its “cheapness”. Households taking part in the Spend study 

may have had a greater interest in or awareness of food.  Most of the household in the 

FFES were randomly selected whereas in the Spend study households responded to 

advertisements. In addition to this they were also aware they were taking part in a study 

tracking their food purchasing and although they were not told how to spend the vouchers 

they may have assumed that they were required to purchase food. 

On the question as to whether the voucher group would increase their expenditure on the 

food groups recommended within the New Zealand Ministry of Health Nutrition 

Guidelines the study did not find any supporting evidence. Likewise there was also no 

evidence of a significant increase in expenditure on ready to eat food or snack foods in the 
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group receiving vouchers compared to the control group. In general apart from wholegrain 

bread and milk the voucher group spent more money (although small) on all of the food 

groups that were examined compared to the control group in the intervention phase. 

Several reasons may explain why few statistically significant differences were found.  

The intervention period was four weeks in duration, which may not have been long 

enough for households to change purchasing habits or incorporate the money strategically 

into their shop. A study with a longer intervention period may have found some trends in 

terms of increased spending on particular food groups.  

The monetary value of the voucher provided to households was estimated from the prior 

FFES.  Most of the voucher money was clearly used to purchase food, although it may not 

have been enough to impact food purchasing in a healthier direction.  The optimal amount 

that could make such a difference could be addressed in future research with investigations 

into the effect of providing differing amounts in the form of vouchers. The ethical issues 

surrounding the design of a study such as this would need to be carefully considered. 

Large confidence intervals for food group expenditure suggest that the study was 

underpowered to detect differences in expenditure at the food group level.  The sample 

size was based on a hypothetical increase in expenditure on fruit and vegetables of two 

dollars per person (adult female) per week. Although this would make a significant impact 

on fruit and vegetable intake by approximately one serving per person per day it was 

perhaps too ambitious to expect that 40 percent of the additional money provided to 

households would be spent on fruit and vegetables.  An increase of one dollar per person 

per week on fruit and vegetables may be more realistic. This lower detection limit would 

have required a larger sample size. Future research with a larger sample size and longer 

intervention period would allow for more definitive conclusions. 

There was a tendency for the voucher group to spend more on beverages and on potatoes 

and kumara during the intervention phase.  Due to the large number of food groups 

examined these findings may have been due to chance.  There are however other 

explanations worth considering. The earlier FFES found that low-income households spent 

more on potatoes and kumara than the high-income group. Potatoes and kumara appeared 
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to be a preferred staple food over pasta, rice and noodles for low-income households. It is 

feasible therefore that households in the current study may have chosen to purchase more 

of this staple item with the provision of extra money.  

In respect to beverages we cannot comment on whether the type of beverages changed or 

they were simply purchasing more of what they habitually purchase.  It is possible that 

households receiving vouchers may have been purchasing fruit juice instead of a ‘cheaper’ 

powdered fruit drink or spending more money on a different brand or type of coffee. One 

limitation of the current study is that changes to the type of brand or quality of the foods 

have not been examined. Further analysis of the data may provide some insight as to 

whether households were ‘up-branding’.  

In addition to the quality, the quantity of food purchased was not investigated. For some 

food groups it may be possible to determine quantities from the information available on 

receipts but this would not be possible for all food items. As shopping receipts contain 

variable information on quantity considerable burden would have been placed on 

households to record this information. For example most receipts do not contain 

information on the weight of meat purchased.  

Although this study failed to show an increase in food spending in a “healthier” direction 

in theory $18.55 per week could make a nutritional difference to members of these 

households. Per person this approximates to an increase in $5 per week. This is enough to 

purchase an additional daily serving of dairy and fruit and vegetables. As noted in the 

previous chapter a decrease in the prevalence of inadequate intakes was demonstrated 

(using dietary modelling) for food insecure women when an additional serving of one 

nutrient rich food which they were already consuming was added to their usual diet 

(McIntyre, et al., 2007).  

A targeted voucher that could only be spent on certain foods might have resulted in an 

increase in expenditure on healthier food groups. The SHOP study found that discounts on 

healthier food resulted in an increase in purchasing of these foods (Ni Mhurchu, et al., 

2010).  It did not show however a decrease in purchasing of ‘less healthy’ food. The 

complicated nature of food purchasing decisions was demonstrated by Inglis, Ball and 
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Crawford (2009) in their hypothetical experiment in which women were presented with a 

scenario where they had 25% more of their food budget to spend. Low-income women 

hypothetically increased spending on both healthy and unhealthy food to a greater extent 

than high-income women.  Furthermore as discussed by Guo et al (1999) a change in the 

price of one food can lead to changes in purchasing not just of that food but also 

complementary and substitute foods.  

Whether providing participating households with cash would have resulted in an increase 

in spending on food is a relevant question. Providing cash rather than vouchers would 

closely mimic that of increasing Government benefits or increasing the minimum wage. 

Research has shown low income households are skilled at manipulating budgets and 

shifting resources.  Changing their food expenditure to accommodate other financial 

priorities. It may therefore likely providing only cash would have produced similar results. 

This could be investigated further in another study. 

The inclusion of only households experiencing food insecurity is both a strength and a 

limitation of the study. The food secure households excluded from the study might have 

reacted differently to the additional vouchers. As most of the households screened (90%) 

did report food insecurity it is likely that we have a group that is fairly representative of 

low-income New Zealand families with children.  

It should be noted that the Spend study is not ethnically representative of New Zealand 

low-income households. The city of Dunedin is mainly comprised of New Zealand 

European ethnicity and therefore the number of Maori/Pacific and Asian households 

recruited into the study was low. In a subgroup analysis of the SHOP study by ethnicity a 

weaker effect of the price discount was found for Maori compared to European New 

Zealanders (Blakely, et al., 2011). The researchers however suspect that systematic bias 

and limited study power (due to difficulties recruiting Maori and Pacific households) 

explain the results. Whether different ethnicities would react differently to the provision of 

vouchers is questionable and the Spend study does not allow us to comment on this.  

There was a higher rate of withdrawal from the study of households that had a lower 

income and received a government benefit as their main source of income and for 
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households in which the main food preparer had a lower education. A greater number of 

households also withdrew from the control group.  The voucher group and the control 

group were similar in demographic characteristics apart from the control group having a 

lower proportion of households receiving a government benefit as their primary form of 

income.  This could possibly have attenuated differences between the control group and 

the voucher group. As baseline expenditure was adjusted for in the analysis this was 

unlikely to have affected results. Furthermore there was no apparent difference in baseline 

expenditure between the voucher and the control group.  

The SHOP study did not find the addition of education in combination with price 

discounts on healthier food to have any further impact on the effect of the price discount 

(Ni Mhurchu, et al., 2010). An education programme in the US with the addition of 

financial assistance however did show promising results (Eicher-Miller, Mason, Abbott, 

McCabe, & Boushey, 2009). Food security and food sufficiency improved after 

participants completed a nutrition education programme (5 weeks duration) based on the 

social cognitive theory.  Future public health nutrition intervention trials using education 

could consider the incorporation a financial component to help participants achieve the 

goals.   

As discussed earlier it may have been desirable to increase the length of the intervention 

period. However collection of receipts for longer than eight weeks might not be feasible 

both in terms of respondent burden and the cost of the labour intensive data entry that was 

required.  Figure 4.4 shows households struggled to adhere to the receipt collection period 

for the full duration of the study. This is likely to explain the decrease in expenditure 

shown in the control group. Longer research trials may need to consider using different 

methods for examining food expenditure.  Four weeks appeared to be the point where 

households began to lose interest and a decline seen in the number of receipts were 

returned. Reassuringly however the return rate of receipts for the control group was 

similar to the voucher group. We conducted a sensitivity analysis removing the households 

that were least compliant in returning receipts and when the study results were replicated 

the observed differences in expenditure between the control and voucher group did not 

appear to be due to the declining return rate of receipts. 
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‘Deception’ in respect to the true study design allowed for the groups to be blinded as to 

when they would receive the vouchers. It was thought that anticipation of receiving 

vouchers could have led some to spend the money before they received the vouchers. It 

would have been desirable to measure expenditure over a follow-up period to determine if 

there was an immediate decrease in expenditure back to baseline for the voucher group or 

whether the vouchers had a carry over effect.  

The effect of vouchers on expenditure was measured at the household level. Whether there 

were changes within households in respect to the distribution of food was not examined.  

Some form of dietary assessment on individual household members would be required to 

determine this.  As research has shown mothers are more inclined to go without food than 

their children when economic resources are constrained (McIntyre, et al., 2003).  

Households were screened over the telephone for this study and the food security 

statements were administered over the telephone. To date in New Zealand these data have 

not been collected in this way. The number of households categorized as food secure, 

moderately food secure and with low food security was similar to that found in the earlier 

FFES in which the interview was conducted by face to face interview.  This is surprising 

given that the current study had a higher cut-off for defining low-income compared to the 

FFES (NZ$45,000 compared to NZ$30,000). Perhaps the mode of administration did have 

some influence on how the questions were answered.  Alternatively it could be a reflection 

of an increase in the prevalence of food insecurity as food prices over this time period 

have increased dramatically. After a study investigating whether the mode of interview 

impacted on the prevalence of food insecurity in the US, Nord et al (2007a) concluded that 

trust in the institution administering the interview was more important than whether it was 

conducted over the telephone or in person  

What is apparent from this study and other New Zealand research is that prevalence of 

food insecurity in low-income families is high. The food security index used measures 

anxiety and stress surrounding food provision and it is alarming that this is an issue for 

nearly all low-income households. The provision of additional vouchers may have gone 
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some way to alleviating some of this stress and anxiety at least in the short term although 

this was not measured. 

Food security was measured at the start of the study but the effect of the vouchers on food 

security status was not measured.  Change in food security status could be used as an 

outcome measure for future research. To date however there is only one US study 

(examining an education intervention) that used change in food security status as an 

outcome measure.  There has been no research into repeat measures in the same 

households over time using the New Zealand index of food security.  Furthermore the 

New Zealand food security data refer to what is experienced over the previous year and 

have not been tested in reference to different time periods such as the previous month.  It 

is known that food insecurity for some households can be transient, the sensitivity of food 

security scales to changes in a households circumstances has not been assessed (Tarasuk, 

2001). A better understanding of this in a New Zealand context would be useful.  

Although the SPEND study has been designed as an intervention trial it also provides a 

rich source of information regarding the food purchasing habits of low-income 

households.  The baseline data indicates households in the current study are spending from 

one fifth to one third of their household income on food. This information could be useful 

in guiding those planning dietary interventions in terms of the affordability of the diets 

they design.  Further analysis of the baseline data stratified by food security status could 

also build on the knowledge generated from the earlier FFES. 

The New Zealand Labour party has recently launched a campaign stating they will remove 

the GST4 on fruit and vegetables if they are elected. Although it is positive that issues 

surrounding access to food are on the political agenda this policy does not target those 

most at risk of food insecurity and the monetary amount saved by the tax cut may not be 

enough to impact on the diets of low-income households. Other policies targeted at those 

most at risk of food insecurity may be more conducive to easing economic constraints.   

 
4 Goods and Services Tax has recently increased from 12.5% to 15% 
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One suggestion included in the New Zealand ENHANCE report was a voucher system 

(Bowers, et al., 2009) and the results of the current study imply this could be a feasible 

method for reducing food insecurity among those most at risk. In the ENHANCE report 

the use of a ‘SMART Card’ is discussed where a card is issued to a family unit and pre-

loaded with specific amounts (Bowers, et al., 2009).  Paper vouchers, used as part of the 

Food Stamp scheme in the US have now been replaced by the Electronic Benefits Transfer 

system (Nord & Prell, 2011). Whether the use of such cards is associated with any feelings 

of embarrassment or stigmatization should be determined within a New Zealand context. 

Simply increasing Government benefits may also be a solution although this would 

exclude those employed receiving a low income.  

Although not yet extensively evaluated schemes in both the UK and US aimed at mothers 

and children appear to have some positive impact on nutritional status (Ford, et al., 2009). 

In conclusion environmental or structural changes to decrease the gaps in nutritional status 

and health between high and low socio-economic groups should be a priority. Further 

research into the most effective methods for easing economic constraints and reducing 

nutritional inequalities should be undertaken.  
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Chapter 5 Conclusions and Recommendations for 
Future Research 

 

In many respects this research highlights the similarities between New Zealand families 

across the socio-economic spectrum in terms of behaviours surrounding food acquisition, 

preparation and eating together.  Ready to eat foods were used to a similar extent in the 

low income and high-income groups and the food secure and insecure groups. The low-

income group did not differ from others in terms of behaviours such as budgeting, 

planning and eating meals as a family.  Furthermore, few of the behaviours that were 

examined were associated with food security status.  These findings offer a positive and 

alternative perspective to counter negative assumptions regarding behaviours of low socio-

economic groups in New Zealand.  Most of the households in this study did not face 

barriers in terms of physical access to food shops; however that is not to say that this is not 

an issue for households living in rural areas of New Zealand.  

The food purchasing data highlights that the choice of food available to low-income and 

food insecure households is restricted compared to other groups. Examination of the 

proportion of food expenditure allocated to different food groups however suggests that 

these households have similar priorities to high-income households. For example, 

although absolute expenditure on fruit and vegetables was smaller for low-income 

households compared to high-income households the proportion of total food expenditure 

was the same.  It was also clear that meat was considered a desired part of the diet 

irrespective of socio-economic or food security status.  

Further studies among households receiving Government Benefits and investigations into 

differences between food secure households and food insecure households within this 

group would be valuable. The reasons why food security is a more prevalent issue for 

families where adults are younger is also a pertinent area to investigate further. Research 

on a large sample of food insecure households both with and without children could allow 

for investigation into the frequency and duration of food insecurity and also intra-

household comparisons of experiences.  
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Given the limited amount of time spent on main meal preparation across the socio-

economic groups research into the interaction between time scarcity and food choice 

within a New Zealand context is important. The ‘time’ dimension has not traditionally 

been considered within food and nutrition policy and guidance. The time spent in food 

preparation was similar across all groups however the factors affecting this may differ by 

group. 

In particular, for those families receiving a Government Benefit, food insecurity was 

predominant. Clearly to enhance food security relaxation of economic constraints in these 

households needs to occur.  The social and economic determinants of food insecurity such 

as income, housing and cost of food must be considered in any interventions to address 

this issue.  

The Spend study was an attempt to address the heart of the issue for households 

experiencing food insecurity. That is simply that there is not enough money to spend on 

food. It seems intuitive that food insecure households would spend additional money on 

food if given the resources to do so.  Unless ongoing research in this area occurs however 

there will always be speculation that limitations in knowledge of nutrition and poor 

behaviour explain nutritional inequalities. The Spend Study demonstrated that households 

provided with additional money in the form of a supermarket voucher spent most of it on 

food. Although it cannot be concluded that food expenditure changed in a healthier 

direction there was also no supporting evidence that the additional money resulted in less 

desirable changes. It adds to the research base within New Zealand and overseas. 

Addressing financial barriers in public health initiatives is critical to ensure that they are 

successful. 

The fact that 87 percent of low-income households surveyed in the FFES and 90% of 

households screened for the Spend Study reported experiencing food insecurity in the 

previous year is of concern. Approximately one quarter of these households in the Spend 

Study and one third in the FFES were categorised as low food security.  Further analysis 

of the baseline data from the Spend Study examining food expenditure by food security 

status will provide additional insight into the compromises households with low food 
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security are making. Further research into different methods of easing economic 

constraints for food insecure households should be a priority.  In particular research 

investigating the use of targeted vouchers would provide an interesting comparison to the 

Spend Study. Furthermore a question of relevance is whether the provision of cash instead 

of food vouchers would be spent in a similar way. This would more closely mimic the 

impact that increasing Government Benefits may have. 

Solutions for low socioeconomic groups based on education, increasing skills and training 

surrounding food preparation and nutrition may only make a small impact on food 

insecurity if the upstream determinants, such as limited income and economic constraints 

are not addressed.  In the context of recession it is likely that rates of food insecurity will 

increase. Those developing nutritional guidelines and recommendations such as public 

health nutritionists and dietitians need to take account of the economic constraints on 

many New Zealand families. To assume that everyone can afford to follow 

recommendations would not be wise. 
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Appendix A Additional Tables  
 

Table A 1 Demographic characteristics of main food preparer and their households for 
those returning food shopping receipts and those not returning food shopping 
receipts for the Family Food Environment Survey 

 
Table A 2 Demographic characteristics of the main food preparer and their households for 

those completing and those not completing the study 
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Table A 3 Demographic characteristics of main food preparer and their households for 
those returning food shopping receipts and those not returning food shopping 
receipts for the Family Food Environment Survey 

 
Characteristic  Did not return 

receipts 
(n=43) 

Returned Receipts 
(n=93) 

Income group [n (%)] p=0.717         
High     19 (44) 45 (48) 
Medium 10 (23) 14 (15) 
Low 14 (33) 24 (26) 

Age (years) [n (%)]  p=0.922         
<40 12 (28) 25 (27) 
40 to 49 21 (49) 48 (52) 
50 + 10 (23) 19 (20) 

Sex [n (%)]  p=0.163         
Female 34 (79) 82 (88) 
Male 9 (21) 11 (12) 

Ethnicity [n (%)]  p=0.330         
NZ European 38 (88) 75 (81) 
Other 5 (12) 18 (19) 

City [n (%)]         
Dunedin 24 (56) 57 (61) 
Wellington 19 (44) 36 (39) 

Single parent household [n (%)]  9 (21) 19 (20) 

Number of Children [n (%)]         
One 16 (37) 31 (33) 
Two 21 (49) 45 (48) 
Three or more 6 (14) 17 (18) 

Education [n (%)]       
Post School Qualification 7 (16) 6 (6) 
School Qualification 24 (56) 61 (66) 
No Qualification 12 (28) 26 (28) 

Occupation [n (%)]          
Professional 22 (51) 40 (43) 
Other 10 (23) 29 (31) 
Not in paid employment 11 (26) 24 (26) 

Home Ownership [n (%)]        
Rent 13 (30) 22 (24) 
Own 30 (70) 71 (76) 

Benefit as primary income [n (%)]  10 (23) 12 (13) 
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Table A 4 Demographic characteristics of the main food preparer and their households for 
those completing and those not completing the study 

 
Characteristic 

 
Voucher Group 

(n=103) 
Control Group 

(n=111) 

 Complete Incomplete Complete Incomplete 

All Households [n (%)] 82 (80) 21 (20) 71 (64) 40 (36) 

Age (y)1 38 (7) 33 (11) 39 (8) 35 (10) 

Gender [n (%)] 
Female 
Male 

 
77 
4 

 
(95) 
(5) 

 
19 
3 

 
(86) 
(14) 

 
66 
4 

 
(94) 
(6) 

 
37 
4 

 
(90) 
(10) 

Ethnicity [n (%)] 
Maori 
Pacific 
Asian 
New Zealand European 
Other 

 
3 
1 
1 

71 
5 

 
(4) 
(1) 
(1) 

(88) 
(6) 

 
6 
1 
0 

15 
0 

 
(27) 
(50 
(0) 

(68) 
(0) 

 
2 
1 
2 

62 
3 

 
(3) 
(1) 
(3) 

(89) 
(4) 

 
6 
1 
0 

34 
0 

 
(15) 
(2) 
(0) 

(83) 
(0) 

Highest educational qualification 
[n (%)] 

None 
Secondary School 
Post school 

 
 

11 
22 
48 

 
 

(14) 
(27) 
(59) 

 
 

9 
8 
5 

 
 

(41) 
(36) 
(23) 

 
 

12 
20 
38 

 
 

(17) 
(29) 
(54) 

 
 

14 
11 
16 

 
 

(34) 
(26) 
(39) 

Annual household income before 
tax [n (%)] 

<NZ$30,000 
NZ$30,000 to NZ$45,000 

 
 

47 
34 

 
 

(58) 
(42) 

 
 

13 
9 

 
 

(59) 
(41) 

 
 

40 
30 

 
 

(57) 
(43) 

 
 

30 
11 

 
 

(73) 
(27) 

Occupation [n (%)] 
Professional 
Other 
Not in paid employment 

 
12 
17 
52 

 
(15) 
(21) 
(64) 

 
0 
5 

17 

 
(0) 

(23) 
(77) 

 
6 

26 
38 

 
(9) 

(37) 
(54) 

 
6 
9 

26 

 
(15) 
(22) 
(63) 

Benefit as primary income [n (%)]  
47 

 
(58) 

 
11 

 
(50) 

 
26 

 
(37) 

 
28 

 
(68) 

Single parent household [n (%)] 38 (47) 10 (46) 32 (46) 23 (56) 

Home ownership [n (%)] 
Rent 
Own 

 
39 
38 

 
(51) 
(49) 

 
17 
4 

 
(81) 
(19) 

 
36 
31 

 
(54) 
(46) 

 
9 

27 

 
(25) 
(75) 

No of people in the household 2 
No of children <18y 
No of adults ! 18y 

 
 

2 
2 

 
 

(1,8) 
(1,4) 

 
 

2 
2 

 
 

(1,6) 
(1,2) 

 
 

2 
2 

 
 

(1,6) 
(1,4) 

 
 

2 
2 

 
 

(1,6) 
(1,4) 

 
1 Mean ± SD 
2 Median and range (minimum and maximum) 
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Appendix B FFES: Invitation Letter 
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«Full_name» 
«mailing_address» 
«Suburb» 
«City»  «Postcode» 
 

Date 

 

Dear «Title» «Surname», 

Your household has been randomly selected from the Dunedin electoral roll to participate in the Food 
Environment Survey being carried out by the Department of Human Nutrition, University of Otago. The 
survey should take no more than an hour and you will be reimbursed for your time. 

We are interested in interviewing the person in your household that is primarily responsible for providing and 
preparing food. If you are not that person please pass this letter onto the appropriate person. Enclosed is an 
information sheet which outlines what the survey is about. 

We are only seeking households that have at least one child aged 5-18 years living at home. If you and your 
family are eligible to participate in this survey and would like to do so please phone/text or email: 

Claire Smith on 4798369 or 0800  244 090        (this phone call text message will be free to you) 

Email: foodenvironmentsurvey@otago.ac.nz 

 

If you phone and there is no answer please leave your name and number on the answering machine and we 
will get back to you. If you are not eligible for the survey then we would greatly appreciate it if you text, 
phone or email us and we will take you off the list. 

The reimbursement will be $20 in petrol vouchers (although this can be exchanged for money if required) for 
the interview and a further $10 for completing further questionnaires. 

If we do not hear from you in the next three days this letter will be followed up by a phone call to see if you 
are eligible and would like to participate. Please feel free to ask us any questions or concerns that you may 
have. 

 

Regards, 

Claire Smith 
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Appendix C FFES: Information and Consent Forms  
 
 



 

222 
 

 
 

The family food environment and barriers to food security and physical activity 
within New Zealand households 

 
INFORMATION  SHEET  FOR  ADULT PARTICIPANTS   

 
Thank you for showing an interest in this project.  Please read this information sheet 
carefully before deciding whether or not to participate.  If you decide to participate we 
thank you.  If you decide not to take part there will be no disadvantage to you of any kind 
and we thank you for considering our request.   
 
What is the Aim of the Project? 
 
This project is being undertaken as part of a PhD.  Improving nutrition, reducing obesity 
and increasing the level of physical activity are a priority for the New Zealand Ministry of 
Health. Ensuring accessible and appropriate services for people from lower socio-economic 
groups has been identified as a key strategy to improving inequalities in health status. 
The main aims of this project are: 
• To describe access to food, food purchasing, meal planning and patterns and where 

people eat within New Zealand households. 
• To describe factors that act as barriers and facilitators to physical activity within New 

Zealand homes and neighbourhoods. 
 
What Type of Participants are being sought? 
 
We are seeking households in Dunedin and Wellington that have at least one child aged 5- 
18 years living at home. The person within the household who primarily prepares and 
provides food will be the main participant however all other household members will also 
be interviewed. 
 
What will Participants be Asked to Do? 
 
Should you agree to take part in this project you will be asked to do the following: 
• The main food provider will be interviewed using a questionnaire within your home.  
• If you are not the main food provider we would also like to  interview you, however if 

you are not available at the time of the interview then we will leave a questionnaire 
for you to complete and post.   
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• All interviews in total should take no more than 60 minutes. 
• You will also be asked to collect receipts from all food shopping for two weeks and 

post them (in a self addressed envelope provided for you) to the research team at the 
end of the fortnight. 

• The research team may ask you if we can contact you again at a later date to 
participate in further research. You are under no obligation however to agree to this. 

 
Please be aware that you may decide not to take part in the project without any 
disadvantage to yourself of any kind. 
 
Can Participants Change their Mind and Withdraw from the Project? 
 
You may withdraw from participation in the project at any time and without any 
disadvantage to yourself of any kind. 
What Data or Information will be Collected and What Use will be Made of it? 
The interview will include questions about: 
• Family meal planning and patterns 
• Food Purchasing 
• Fruit and Vegetable Use 
• TV/ video and electronic game playing 
• Barriers to physical activity 
• Health 

 
The results of this survey will provide important information for those involved in health 
planning and promotion. It will help guide community initiatives to improve lifestyles.  
All information will be identified and stored by code number only so no one will be 
personally identified in any reports. 
The results of the project may be published and will be available in the library and every 
attempt will be made to preserve anonymity. 
You are most welcome to request a copy of the results of the project should you wish. 
The data collected will be securely stored in such a way that only those mentioned below 
will be able to gain access to it.  At the end of the project any personal information will be 
destroyed immediately except that, as required by the University's research policy, any raw 
data on which the results of the project depend will be retained in secure storage for five 
years, after which it will be destroyed. 
What if Participants have any Questions? 

If you have any questions about our project, either now or in the future, please feel free to 
contact either:- 

Claire Smith    OR  Winsome Parnell 
Department of Human Nutrition    Department of Human Nutrition 
(03) 4798369       (03) 4797941 
This project has been reviewed and approved by the University of Otago Human Ethics Committee 
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The family food environment and barriers to food security and physical activity 
within New Zealand households 

CONSENT  FORM  FOR  ADULTS 
 
I have read the Information Sheet concerning this project and understand what it is about.  
All my questions have been answered to my satisfaction.  I understand that I am free to 
request further information at any stage. 

I know that:- 
1. My participation in the project is entirely voluntary; 

 
2. I am free to withdraw from the project at any time without any disadvantage; 
 
3. Personal identifying information will be destroyed at the conclusion of the project 

but any raw data on which the results of the project depend will be retained in 
secure storage for five years, after which they will be destroyed; 

 
4. The household will be given a reimbursement of $20 for completion of the first 

interview and a further $10 on completion of the second questionnaire and return of 
food shopping receipts. 

 
5. The results of the project may be published and will be available in the library but 

every attempt will be made to preserve my anonymity. 
 

6. I understand that reasonable precautions have been taken to protect data transmitted 
by email but that the security of the information cannot be guaranteed. 

 
I agree to take part in this project. 
 
.............................................................................   

 ............................... 
       (Signature of participant)       (Date) 
 

 
7. I agree to being contacted by the researcher in the next six months to ask if I would 

be willing to partake in further research involving a group discussion. 
 
 

 
.............................................................................   

 ............................... 
       (Signature of participant)       (Date) 
 

 
This project has been reviewed and approved by the University of Otago Human Ethics Committee 
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Appendix D FFES: Recording Forms for Non-receipted 
Food Items  
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PART C – Food Shopping Receipts 

 

 

As part of the Food Environment Survey we would like the household to collect all food 
shopping receipts for two weeks. This includes any food bought for the household at take 

away, fast food outlets and restaurants as well as supermarkets and other food shops. 

 

We have provided you with a fridge magnet and an envelope that you could stick on your 
fridge while you are collecting shopping receipts. 

 

If you are not given a receipt please do your best to record the food items bought on the 
table attached. 

 

Please post all shopping receipts back at the end of four weeks in the free post envelope 
provided. We will give you a reminder phone call in a fortnight to see how you are getting 

on. 
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Household ID __________________ 

 
Date Where was food 

purchased? 
Food Items Purchased Total Cost 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



 

228 
 



 

229 
 

Appendix E FFES: Questionnaire 
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The questionnaire was interviewer administered with direct data entry into a laptop using 
Filemaker Pro7.  Showcards were used as an aid to the interview for closed questions. 
Section A  Household Composition 

 
(1) What is your date of birth? 

(2) Gender: 
(3) Which ethnic group(s) do you belong to? More than one can be selected 

(SHOWCARD 1) 
 

SHOWCARD 1 

NZ European 
Maori 

Asian 
Samoan 

Cook Island Maori 
Tongan 

Niuean 
Chinese 

Indian  
Other (such as Japanese, Dutch etc) 

 
(4) What is the name of each household member, their date of birth, gender, ethnicity 

and their relationship to you? 
 
Section B Household Resources 

Does your household have the following kitchen resources and equipment?  If your 
household does not have the resource would they like it? 
 

(1) Table and chairs for eating meals  
(2) Oven 

(3) Cooktop 
(4) Microwave 

(5) Fridge 
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(6) Freezer 

(7) Dry food storage 

(8) Toaster 

(9) Kettle 

 

(10) Are their any other kitchen/cooking resources or equipment that you do not 
have but would like to own: 

 

Do you have the following items in your home?  

If yes how many? 

(11) Television Set 

(12) DVD Player 

(13) Video Recorder 

(14) Gaming Machine 

(15) Computer 

 

(16) How many of your computers have dial up internet connection? 

(17) How may of your computers have broadband internet connection? 

 
Section C Food Access and Preparation 

 

(1) Does your household grow any of your own vegetables for eating? 

(2) If yes, what are these? 

 

(3) Does your household grow any fruit for eating? 

(4) If yes, what are these? 

 

Do you buy any of the following types of vegetables? 

(5) Fresh  Yes/No 

(6) Frozen  Yes/No 

(7) Canned Yes/No 

 

If yes, how may of each type do you buy for the household per week? 
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(8)  Fresh 
(9)  Frozen 

(10) Canned 
 

(11) Where do you usually shop for food? You can select more than one place 
(SHOWCARD 2): 

SHOWCARD 2 

Large Supermarket 
Petrol Station 

Mini Supermarket 
Farmers Market 

Butchers/Fish mongers 
Local Fruit and Vegetable Shop 

Dairy/corner shop 
Other 

 

For each shop selected 
(12) How often do you shop there (SHOWCARD 3)? 

 

SHOWCARD 3 

Less than once per month 

Monthly 
Fortnightly 

Weekly 
Twice a Week 

Nearly Everyday 

 

(13) How do you usually get there (SHOWCARD 4)? 

SHOWCARD 4 

Car 

Walk 
Bus  
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Cycle 

Taxi 
Supermarket Courtesy Van 

Delivered 
Other 

 
(14) How many minutes does it take to get there? 

 
Repeat questions for each shop selected. 

 
(15) Do you budget for a set amount of dollars on food each week (SHOWCARD 

5)? 
 

(16) Do you make a list before you go food shopping (SHOWCARD 5)? 
 

SHOWCARD 5 

Always 
Often 

Sometimes 
Never 

Questions 17-24 (showcard 6) 

(17) The place where I usually do my food shopping has a large choice of fresh vegetables  
 
(18) The place where I usually do my food shopping has a large choice of fresh fruit  
(19) Visiting a supermarket is easy for me to do  
(20) I think fruit is affordable to me in the shop where I usually buy most of my food. 
 
(21) I think vegetables are affordable to me in the shop where I usually buy most of my 

food  
(22) There is a wide choice of food shops in my local area  
(23) Buying more fruit than I already do would be difficult on our budget  
(24) Buying more vegetables than I already do would be difficult on our budget  

 
SHOWCARD 6 
Strongly Agree 

Agree 
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Disagree 

Strongly Disagree 

 

(25) How often do you and other members of your household purchase ready to 
eat food from the following places per month?   

By ready to eat food we are referring to food that does not require any further preparation 
apart from reheating. It can be eaten within your home or at the premises where purchased. 
We are not interested in ready meals purchased from the supermarket. 
Chain restaurants/takeaways e.g. McDonalds, Burger King, KFC 

Cafes 
Fish & Chips 

Local Asian Takeaways (Thai, Chinese, Indian) 
Workplace Cafeteria 

Restaurants 
Bakery 

Food Vendors 
School Canteen 

Pizza takeaways/restaurants 
Other 

 
Section D Meal Preparation and Planning 

 

(1) How many main meals during weekdays are all household members present? 
(2) How many main meals during weekends are all household members present? 

(3) Do you have a rule about using phones during main meals? 
(4) Adult schedules make it difficult for us to have main meals together (SHOWCARD 

7). 
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SHOWCARD 7 (Q.4-6) 

Strongly Agree 

Agree 
Disagree 

Strongly Disagree 

 
(5) Children’s activities make it difficult to have main meals together (SHOWCARD 

7). 
(6) I often don’t think about what to have for dinner/tea until right before dinner/tea 

(SHOWCARD 7) 
(7) How much time (mins) do you or other household members usually spend preparing 

a main meal on weekdays? 
(8) How much time (mins) do you or other household members usually spend cleaning 

up after a main meal on weekdays? 
(9) How much time (mins) do you or other household members usually spend preparing 

a main meal on weekend days? 
(10) How much time (mins) do you or other household members usually spend 

cleaning up after a main meal on weekend days? 
 
Section E Demographics 

(1) What is your highest secondary school qualification and your highest post school 
qualification? (SHOWCARD 8). Post school qualification – equivalent to more than 
three months of full time study/training. 

 

SHOWCARD 8 (Q.1-2) 

NZ School Cert/ National Cert Level 1/ NCEA Level 1 

NZ Sixth Form Cert/National Cert Level 2 
NZ Higher School Cert/ Higher Leaving Cert/ NZ Bursary of Scholarship/ National Cert 
Level 3/ NZ Scholarship Level 4 
Other Secondary School Qualification 

 

(2) For each household member older than 15 years, describe their highest secondary 
school qualification and highest post school qualification (SHOWCARD 8). 
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(3) Do you or other household members receive any income support/government 
benefits? If yes, which of the following (SHOWCARD 9)? 

 

SHOWCARD 9 (Q.3) 

NZ Superannuation 

Family Support 
Unemployment Benefit 

Domestic Purposes Benefit 
Sickness or Invalids Benefit 

Student Allowance 
Other Government Benefits (disability allowance/war pension etc) 

 

(4) Are you currently in paid employment? (if yes con’t) 
(5) What is your main occupation? 

(6) How many hours do you work per week? 
(7) Do you have any other jobs? (Repeat Q.6 if yes) 

Repeat for each household member over 15 years. 
(8) What is the total household income for the previous 12 months after tax and student 

loan repayments (SHOWCARD 10). 
 

SHOWCARD 10 

100,000+ 
70,000 – 99,000 

50,000 – 69,999 
30,000 – 49,999 

20,000 – 29,999 
20,000 or less 

Don’t Know 

 
Section F Food Security 

I now want to ask you some questions about particular foods you choose and the buying or 
gifting of food, we are interested in whether you feel you always have sufficient resources 
to have the food you need for yourself and the people you live with. We are not concerned 
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with your budget, or how you spend your money, but we are more interested in finding our 
about how people get the food that they need for their household to eat and share. 

(In all questions ‘we’ refers to the household) 

First of all we know that some people can’t afford to eat properly. It’s what you think 
eating properly is- not what I or someone else thinks. 

(1) We can afford to eat properly (SHOWCARD 11). 

 

SHOWCARD 11 (Q.1) 

Always 

Sometimes 
Never 

Don’t know 

 
We are interested in whether you run out of basics, like bread, potatoes, etc because you do 
not have enough money. We are not referring to treats or special foods. How often has this 
been true in the past year? 

(2) Food runs out in our household due to lack of money (SHOWCARD 12). 
 

SHOWCARD 12 (Q. 2-8) 

Often 
Sometimes 

Never 
Don’t know 

 
Now we are interested in whether lack of money leads you to sometimes have smaller meals 
than you would like or whether there is enough food for seconds or you sometimes skip 
meals? We eat less because of lack of money. How often has this been true for your 
household in the past year? 

 

(3) We eat less because of lack of money (SHOWCARD 12). 
 

Now we are going to talk about the variety of food you eat. By variety we mean the number 
of different kinds of food you have.  The variety of foods we are able to eat is limited by 
lack of money. How often has this been true for your household in the past year? 
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(4) The variety of food we are able to eat is limited by lack of money (SHOWCARD 
12). 

 
Some people rely on support and assistance from others for supplying their regular food 
and we are interested in finding our how many people fall into this group. We rely on 
others to provide food and/or money for food for our household, when we do not have 
enough money. How often has this been true for your household over the past year? 

 

(5) We rely on others to provide food and/or money for food, for our household, when 
we don’t have enough money (SHOWCARD 12). 

Also some people have to rely on other sources of help such as food grants or food banks. 
We make use of special food grants or food banks when we don’t have enough money for 
food. How often has this been true for your household in over the past year? 

 

(6) We make use of special food grants or foodbanks when we don not have enough 
money for food (SHOWCARD 12). 

 
We know that some people get quite stressed and worried about providing enough food 
even though they don’t actually go without.  We feel stressed because of not having enough 
money for food. How often has this been true for your households over the past year? 

 
(7) We feel stressed because of not having enough money for food (SHOWCARD 12). 

 
We recognise that for some people food and sharing of food with others is important, to the 
point that they don’t have enough food for themselves. In this question we are only 
interested in social situations that are gatherings within, or outside the household. As a 
result people may find themselves stressed/whakama (embarrassed about their koha (gift) 
when providing food for others. It is stressful because we can’t provide the food we want 
for social occasions. How often has this been true for your household over the previous 
year? 

 
(8) We feel stressed because we can’t provide the food we want for special occasions 

(SHOWCARD 12). 
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Appendix F FFES: Food Groups  
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Code Food Group Heading Foods Included 

1.00 Fruit - fresh   

1.10 Fruit-other Frozen, canned, dried 

2.00 Vegetables- fresh   

2.10 Vegetables- other Frozen, canned, dried 

2.20 Potatoes, Kumara and Taro 
Potato (includes boiled and baked 
potatoes) 

    
Potato chips/wedges/croquette/hash 
browns 

    Potato dishes 

    
Potatoes with additions (eg. mashed with 
fat/milk added) 

    Mashed potatoes with cheese added 
    Scalloped potatoes 
    Stuffed potatoes and other potato dishes 
    Kumara 
    Taro 

3.00 Snack Foods Potato crisps - regular fat 
    Potato crisps - reduced fat 
    Corn snacks including corn chips 
    Pop corn 
    Extruded snacks 
    Other including mixes 
    other crisps eg. grain or kumara crisps 
    Nuts 
    Peanuts 
    Coconut 
    Other nuts 
    Nut products 
    Nut butters 
    Coconut products including coconut cream 
    Seeds 
    Snack Bars (muesli, nut bars) 

4.00 Bread and Bread based dishes White 
    Fibre white 
    Wholemeal 
    Mixed grain 
    Rye and heavy types 
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Code Food Group Heading Foods Included 
    Corn bread 

    Fruit bread 

    
Flat bread, Pita bread, tortillas (plain), pizza 
bases 

    Speciality breads 
    Garlic breads 
    Cheese/tomato/pizza topped breads 
    Flavoured breads 
    Other breads 
    Bagels 
    English muffins and crumpets 

    

Sweet yeast buns(Sweet yeast buns 
includes iced buns and buns with sweet 
fillings; cream, custard, jam etc) 

    
Sandwiches, filled rolls, filled pita breads 
and croissants 

    Burgers and hotdogs 
    Pizza 

    
Tortilla, tacos, doner kebabs, buritos, 
nachos 

    
Dim sims, spring rolls, wontons, flour based 
batters 

    Stuffings (bread based) 
    Other products 

5.00 
Cakes/Mufins/biscuits/Slices/Desse
rts 

Plain (includes fruit cakes & plain cakes eg 
Chocolate, banana) 

    
Sponge includes plain sponges and 
sponges with fillings 

    Slices 

    
Cake type desserts/gateaux includes fancy 
rich cakes and gateaux 

    Sweet muffins 
    Savoury muffins 

    
Low fat and bran muffins, scones, 
pancakes, pikelets, waffles 

    

Doughnuts/dumplings (includes plain 
doughnut and doughnuts with cream and/or 
jam) 

    

Pastry (includes croissant, danish and other 
sweet pastries, plain pastries (eg Puff, 
choux, shortcrust) and chocolate eclairs) 

    Cake bars 
    BISCUITS - Sweet 
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Code Food Group Heading Foods Included 
    Plain 

    Chocolate coated or chocolate chip 
    Fruit filled 
    Cream filled or with icing/dipping sauce 

    
Biscuits with fruit and/or nuts(single or 
multicereal base) 

    Savoury- crackers 

    
Single or multi grain base - low fat (<=5% 
fat) 

    
Single or multi grain base - medium and 
high fat(> 5% fat) 

    Puddings/desserts 

    
Milk puddings (includes rice pudding, 
instant puddings, custards and trifle) 

    Cheesecakes 
    Fruit crumbles 
    Mousse 
    Sponge (steamed) 
    Sweet pies eg. Fruit or custard pies 
    Pavlova & meringues 
    Other puddings eg brandy snaps 

6.00 Grains and Pasta Rice 
    White rice(includes parboiled & basmati) 
    Brown rice 
    Fried rice/risotto/pilaff/rice salad/sushi 
    Rice products (eg rice wafers/cakes) 
    Flour 
    Wheat flour-white 
    Wheat flour-wholemeal 

    
Other flours (rice, corn, rye, arrowroot, oat, 
barley etc) 

    Pasta 
    Egg Noodles 
    Plain pasta 
    Filled pasta (eg ravioli) 
    Noodles (includes Asian style noodles, 2 
    Bran and Germs 
    Wheat bran 
    Oat bran 
    Other brans 
    Wheat germ 
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Code Food Group Heading Foods Included 

    

Cereal based products & cereal based 
dishes(Pasta and sauce, and other cereal 
based dishes) 

    Breakfast cereals 
    Other grains and cereals 

7.00 Milk Cows milk 
    Whole fluid 
    Homogenised fluid (blue) 
    Semi trim (light blue) 
    Trim (green) 
    Calcium enriched fluid 
    Goats milks 
    Milks for reconstitution 
    Condensed/evapourated (undiluted) 
    Milk powder 
    Milkshakes 
    Flavoured milks 
    Soy and rice milk 
    Infant formula 

8.00 Dairy - other Cream 
    Sour cream 
    Ice cream 
    Yoghurt 
    Other dairy products 
    Dairy based dips 
    Cheese 

9.00 Fats and Oils Butter 
    Margarine 
    Oils 
    Fats 

10.00 Eggs  Eggs 

11.00 Sausage/processed meat/pies 
Beef pies ( includes pies with pastry, potato 
topped pies) 

    
Chicken pies (includes pies with pastry, 
potato topped pies) 

    Pasties 
    Savouries 
    Sausage rolls 
    Bacon and egg pie 
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Code Food Group Heading Foods Included 
    Quiche 

    
Other pies (includes mutton pies, seafood 
pies, vegetarian pies) 

    Sausages 
    Luncheon 
    Frankfurters 
    Saveloys/Cheerios 
    Saveloys 
    Battered saveloys 
    Salamis 
    Meat-loaf 
    Meat patties 
    Chicken nuggets  

12.00 Red Meat Lamb/Mutton 
    Beef and Veal 
    Pork 
13.00 Poultry Chicken 
    Turkey 
    Duck 
14.00 Fish/Seafood   

15.00 Sugar and Confectionary Sugar 
    Syrup 
    Golden syrups 

    
Other sugar syrups including molasses, 
maple syrup, treacle 

    Lollies 
    Bubblegum and chewing gum 

    
Chocolate and chocolate based 
confectionery 

    Sugar based toppings, sauces or icing 
    Ice blocks, including milk or juice base 
    Jam/marmalade/honey 
    Other eg apple jelly 
    Artificial sweetners 

16.00 
Savoury Sauces/Soups and 
Spreads Soup 

    Stocks 
    Gravies 
    Tomato based pasta suaces (no meat) 
    Cream or oil based pasta sauces (no meat) 
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Code Food Group Heading Foods Included 
    Pasta sauces with meat 

    

Additional sauces (includes tomato sauce, 
ketchup and steak sauce, fruit sauces (eg 
plum/apricot/apple), mustard and mustard 
sauces, hollandaise and bernaise sauces, 
soy/worcestershire/oyster, chilli/t) 

    
Roux ( includes white sauces, cheese 
sauces) 

    Salad dressings 

    Mayonnaise 

    Pickles and Chutneys 

    Yeast and vegetable extracts (eg marmite) 

17.00 Non- Alcoholic Beverages   

18.00 Alcoholic Beverages   

19.00 Tofu and meat alternatives   

20.00 Ready to Eat Food 

Any food of beverge purchased from: cafes, 
restaurants, chain restaurants, take-away 
outlets, bakery, canteen 

20.00 Miscellaneous   
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Appendix G Spend Study: Advertisement  
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Appendix H  Spend Study: Information and Consent 
Forms  
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 15 March 2010 

 

Spend Study 
INFORMATION  SHEET  FOR PARTICIPANTS- Main Food Shopper 

 

Thank you for showing an interest in this project.  Please read this information sheet 

carefully before deciding whether or not to participate.  If you decide to participate we 

thank you.  If you decide not to take part there will be no disadvantage to you of any 

kind and we thank you for considering our request.   

 

What is the Aim of the Project? 
 

The aim of this study is to examine food purchases and shopping habits of families. We 

are interested in where families are getting their food and how much they are spending 

on different food groups such as fruit and vegetables, milk, meat and grains and cereals.  

We are also interested in what families will buy if they are given some extra money to 

spend on food. 

 
What Type of Participants are being sought? 
 

We are including you because you are the main food shopper for your household and 

you met the following inclusion criteria when we talked to you on the telephone; 

 

• gross annual income less than $45,000 

• with food insecurity – we will ask you some questions to assess this 

• have children (one or more) under 18 years living at home 

• not leaving Dunedin for more than two weeks in the next 6 months 

• no expected change in household composition over the study period, e.g. 

long term guest, new baby 

• no expected change in household income over the study period 

• buy the majority of your food from a supermarket (at least 60% of your 

food budget) 

• all household members must be willing to help you collect food-shopping 

receipts. 
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What will Participants be Asked to Do? 

 

Should you agree to take part in this project the main food shopper will be asked to: 

 

1. Be interviewed on the telephone where you will be asked questions about the age 

and gender of other household members, occupation and ethnicity.  This 

interview will take around ten minutes. 

 

2. All household members need to help you to collect food shopping receipts for 

twelve weeks.  This will be done in three separate parts: 

 

 Part a) collection of shopping receipts for four weeks number 1 

 Part b) collection of shopping receipts for four weeks number 2 

Part c) collection of shopping receipts for four weeks while receiving weekly food 

vouchers for the supermarket that you most frequently use. 

 

You will be asked to start each of these parts at a random time in the next six 

months. The research team will tell you which part you will start on.  The order 

in which your household completes each part will be random.  For example you 

may do parts in the order of b, c, a or c, a, b or a, b, c or a, c, b.  The research 

team will give you at least one week notice before you are due to start the next 

part. 

 

3. Postage paid envelopes will be provided so that you can post the food shopping 

receipts to the research office every two weeks. 

 

4. For food that you do not purchase e.g. receive as a gift, obtain from the garden 

over the twelve weeks of the study we will provide you with forms to record this. 

 

Please be aware that you may decide not to take part in the project without any 

disadvantage to yourself of any kind. 
 

What is the total amount of the food vouchers we will receive? 

During Part c you will be receiving food vouchers weekly for four weeks. The value of 

the food vouchers you receive will be calculated from the number of people living in 

your family, their age and gender. 

 

Dollar allocation per household member for one week 

 $ 

Adult Female (>18years) 5.00 
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Adult Male (>18 years) 5.30 

Boys (>10 years) 6.75 

Girls (>10 years) 5.30 

Boys and Girls (>5years and ! 10 years) 4.15 

Boys and Girls (> 4 years and ! 5 years) 2.50 

Boys and Girls (>1 year and ! 4 years) 2.75 

Boys and Girls (! 1 year) 2.45 

 

For example the amount given to a family with two adults (male and female), one boy 

(12 years) and one girl (5 years) would be calculated as follows: 

$5 + $5.30 + $6.75 + $4.15 =  $21.12 

This may be rounded to $20 per week as some supermarket vouchers are only available 

in multiples of $5. 

All we will ask is that you use the supermarket vouchers within the week that they are 

given. 

Can Participants Change their Mind and Withdraw from the Project? 

 

You may withdraw from participation in the project at any time and without any 

disadvantage to yourself of any kind. 

 

What Data or Information will be Collected and What Use will be Made of it? 

It will provide us with information on what types of foods and how much food families 

are able to buy within their food budgets, and whether or not this is satisfactory.  

 

All information will be identified and stored by code number only so no one will be 

personally identified in any reports. 

 

As we are only interested in food purchases any non-food items included on your 

shopping receipts will not be used or recorded by the researchers, the amount will be 

subtracted from the total on the receipt.  

 

The results of the project may be published and will be available in the library and every 

attempt will be made to preserve anonymity. You are most welcome to request a copy 

of the results of the project should you wish. 

 

The data collected will be securely stored in such a way that only those mentioned 

below will be able to gain access to it.  At the end of the project any personal 
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information will be destroyed immediately except that, as required by the University's 
research policy, any raw data on which the results of the project depend will be 
retained in secure storage for five years, after which it will be destroyed. 

 

What if Participants have any Questions? 

 

If you have any questions about our project, either now or in the future, please feel free 
to contact either:- 

 

Claire Smith    OR  Winsome Parnell 

Department of Human Nutrition    Department of Human Nutrition 

(03) 4797941 or 0800 477 808   (03) 4794272 

Email: spend.study@otago.ac.nz 

 
 
This study has been approved by the University of Otago Human Ethics Committee (Ethics reference number 
09/080). If you have any concerns about the ethical conduct of the research you may contact the Committee 
through the Human Ethics Committee Administrator (ph 03 479 8256). Any issues you raise will be treated in 
confidence and investigated and you will be informed of the outcome. 
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 10 June 09 
 

Spend Study 
CONSENT  FORM  FOR  PARTICIPANTS- Main Food Shopper 

 

 

I have read the Information Sheet concerning this project and understand what it is 
about.  All my questions have been answered to my satisfaction.  I understand that I am 
free to request further information at any stage. 
I know that:- 

1. My participation in the project is entirely voluntary; 
 

2. I am free to withdraw from the project at any time without any disadvantage; 
 

3. Personal identifying information will be destroyed at the conclusion of the 
project but any raw data on which the results of the project depend will be 
retained in secure storage for five years, after which they will be destroyed; 

 

 

4. The results of the project may be published and will be available in the 
University of Otago Library (Dunedin, New Zealand) but every attempt will be 
made to preserve my anonymity 

 

 

I agree to take part in this project. 
 

 

 

 

 

      

(Signature of Participant)       (Date) 
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           09/080 

 10 June 09 
 

 

Spend Study 
INFORMATION  SHEET  FOR HOUSEHOLD MEMBERS (12 years and over) 

 

Thank you for showing an interest in this project.  Please read this information sheet 

carefully before deciding whether or not to participate.  If you decide to participate we 

thank you.  If you decide not to take part there will be no disadvantage to you of any 

kind and we thank you for considering our request.   

 

What is the Aim of the Project? 
 

The aim of this study is to examine food purchases and shopping habits of families. We 

are interested in where families are getting their food and how much they are spending 

on different food groups such as fruit and vegetables, milk, meat and grains and cereals.  

We are also interested in what families will buy if they are given some extra money to 

spend on food. 

 
What Type of Participants are being sought? 
 

Your                                 has volunteered to take part in this study. As he/she is the 

main food provider for the household he/she will be mainly responsible for taking part in 

this study. We do know however that household members often buy food at different 

times and all food is not just bought by the main food provider. We are therefore asking 

you to help with the study as well. 

 

What will Participants be Asked to Do? 
 

 

1. All household members need to help you to collect food shopping receipts for 

twelve weeks.  This will be done in three separate parts: 

 

a. Part a) collection of shopping receipts for four weeks number 1 

b. Part b) collection of shopping receipts for four weeks number 2 

c. Part c) collection of shopping receipts for four weeks while receiving 

weekly food  vouchers for the supermarket that you most frequently use. 

 

You will be asked to start each of these parts at a random time in the next six 

months. The researcher team will tell you which part you will start on.  The 
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order in which your household completes each part will be random.  The 

research team will give you at least one week notice before you are due to 

start the next part. 

 

 

2. For food that you do not purchase e.g. receive as a gift, obtain from the garden 

over the twelve weeks of the study we will provide you with a book to record 

this in. 

 
Please be aware that you may decide not to take part in the project without any 

disadvantage to yourself of any kind. 
 

What is the total amount of the food vouchers we will receive? 

During Part c you will be receiving food vouchers weekly for four weeks. The value of 

the food vouchers that you receive will be determined based on the number of people 

living in your family, their age and gender. 

 

Dollar allocation per household member for one week 

 $ 

Adult Female (>18years) 5.00 

Adult Male (>18 years) 5.30 

Boys (>10 years) 6.75 

Girls (>10 years) 5.30 

Boys and Girls (>5years and ! 10 years) 4.15 

Boys and Girls (> 4 years and ! 5 years) 2.50 

Boys and Girls (>1 year and ! 4 years) 2.75 

Boys and Girls (! 1 year) 2.45 

 

For example the amount given to a family with two adults (male and female), one boy 

(12 years) and one girl (5 years) would be calculated as follows: 

$5 + $5.30 + $6.75 + $4.15 =  $21.12 

This would be rounded to $20 per week as supermarket vouchers are only available in 

multiples of $5. 
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Can Participants Change their Mind and Withdraw from the Project? 

 
You may withdraw from participation in the project at any time and without any 
disadvantage to yourself of any kind. 
 

What Data or Information will be Collected and What Use will be Made of it? 

It will provide us with information on what types of foods and how much food families 
are able to buy within their food budgets, and whether or not this is satisfactory.  
 
All information will be identified and stored by code number only so no one will be 
personally identified in any reports. 
 
As we are only interested in food purchases any non-food items included on your 
shopping receipts will not be used or recorded by the researchers, the amount will be 
subtracted from the total on the receipt.  

 
The results of the project may be published and will be available in the library and every 
attempt will be made to preserve anonymity. You are most welcome to request a copy 
of the results of the project should you wish. 
 

The data collected will be securely stored in such a way that only those mentioned 
below will be able to gain access to it.  At the end of the project any personal 
information will be destroyed immediately except that, as required by the University's 
research policy, any raw data on which the results of the project depend will be 
retained in secure storage for five years, after which it will be destroyed. 

 

What if Participants have any Questions? 

 

If you have any questions about our project, either now or in the future, please feel free 
to contact either:- 

 

Claire Smith    OR  Winsome Parnell 

Department of Human Nutrition    Department of Human Nutrition 

0800 477 808      (03) 4797941 

Email: spend.study@otago.ac.nz 

 
 
This study has been approved by the University of Otago Human Ethics Committee (reference number 
09/080). If you have any concerns about the ethical conduct of the research you may contact the Committee 
through the Human Ethics Committee Administrator (ph 03 479 8256). Any issues you raise will be treated in 
confidence and investigated and you will be informed of the outcome. 
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           10 June 09 
 

Spend Study 
CONSENT  FORM  FOR  HOUSEHOLD MEMBERS (12 years and over) 

 

 

I have read the Information Sheet concerning this project and understand what it is 
about.  All my questions have been answered to my satisfaction.  I understand that I am 
free to request further information at any stage. 
I know that:- 

1. My participation in the project is entirely voluntary, I will help my 
________________ by collecting any receipts I get for food purchases; 

 

2. I am free to withdraw from the project at any time without any disadvantage; 
 

3. Personal identifying information will be destroyed at the conclusion of the 
project but any raw data on which the results of the project depend will be 
retained in secure storage for five years, after which they will be destroyed; 

 

4. The results of the project may be published and will be available in the 
University of Otago Library (Dunedin, New Zealand) but every attempt will be 
made to preserve my anonymity 

 

 

I agree to take part in this project. 
 

 

 

 

 

      

(Signature of Participant)       (Date) 
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Appendix I Spend Study: Screening Questionnaire and 
Demographic Interview
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Hardcopy of screening questions 
Contact details 

Household ID:      

First Name:     Surname:     

Street Address:           

Suburb:      

Contact:           Email:       

             Home phone:      

                          Mobile phone- call:     

                          Mobile phone- text:     

 
Meets criteria:             Yes     No            

 
 
Interview Date:        Interview Time:       Interviewer:   

General Screening Questions 

 Yes No 

1. Do you usually do the food shopping for your household?   

2. Is the gross annual income for your household less than 

$45,000? 

  

3. Do you have any children living at home under 18 years of age?   

4. Do you buy at least 60% of your food from the supermarket?   

5. Will you be in Dunedin for most of the next six months (one or 
two weeks holiday is ok). 

  

6. Do you expect your household composition to remain the same 
over the study period for the next six months? 

  

7. Do the children in your household live there at least two days a 

week? 

  

 If YES to all these questions continue to food security questions. 



 

261 
 

Food Security Questions 

I now want to ask you some questions about particular foods you choose, and the buying of 
food or gifting of food. We are interested in whether you feel you always have sufficient 
resources to have the food you need for yourself and the people you live with. We are not 
concerned with your budget, or how you spend your money, but we are more interested in 
finding out about how people get the food that they need for their household to eat and 
share. 
(In all questions ‘we’ refers to the household) 
 
First of all we know that people can’t afford to eat properly. It’s what you think eating 
properly is- not what I or someone else thinks. 

1. We can afford to eat properly. 

 Always    Sometimes    Never     Don’t know  

 

 

O
fte

n 

So
m
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N
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on

’t 
kn

ow
 

We are interested in whether you run out of basics, like bread, 
potatoes, etc because you do not have enough money. We are not 
referring to treats or special foods. How often had this been true in 
the past year? 

2. Food runs out in our household due to lack of money. 

    

Now we are interested in whether lack of money leads you to 
sometimes have smaller meals than you would like or whether 
there isn’t enough food for seconds or you sometimes skip meals? 
We eat less because of lack of money. How often has this been true 
for your household over the past year? 

3. We eat less because of lack of money. 

    

Now we are going to talk about the variety of foods you eat. By 
variety we mean the number of different kinds of food you have. 
The variety of foods we are able to eat is limited by lack of money. 
How often has this been true for your household over the past 
year? 

4. The variety of food we are able to eat is limited by lack of 
money 

    

Some people rely on support and assistance from others for 
supplying their regular food and we are interested in finding out 
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how many people fall into this group. We rely on others to provide 
food and/or money for food for our household, when we don’t have 
enough money. How often had this been true for your household 
over the past year? 

5. We rely on others to provide food and/or money for food, 
for our household, when we don’t have enough money 

Also, some people have to rely on other sources of help such as 
food grants or food banks. We make use of special food grants or 
food banks when we don’t have enough money for food. How often 
has this been true for your household over the past year? 

6. We make use of special food grants or foodbanks when we 
do not have enough money for food 

    

We know that some people get quite stressed and worried about 
providing enough food even though they don’t actually go without 
food. We feel stressed because of not having enough money for 
food. How often has this been true for your household in over the 
past year? 

7. We feel stressed because of not having enough money for 
food 

    

We recognise that for some people food and sharing with others is 
important, to the point that they don’t have enough food for 
themselves. In this question we are only interested in social 
situations that are gatherings within, or outside, the household. As 
a result people may find themselves stressed/whakama 
(embarrassed) about their koha (gifts) when providing food for 
others. It is stressful because we can’t provide the food we want for 
social occasion. How often has this been true for your household in 
the past year? 

8. I feel stressed because I can’t provide the food I want for 
social occasions 

    

If two or more food security questions are answered affirmatively participant is eligible to 
take part in the study. 
Eligible:           YES                           NO 
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Composition of the family 
 

Name (only first name 
required) 

Age  Gender 
(F/M) 

Number of days 
a week family 
member is away 

Amount eligible 
for (see table on 
back) 

     

     

     

     

     

     

     

     

     

     

    Total: 

Are each of the family members living at the household fulltime?          

YES    NO   (fill in 4th column)    

Transfer this information into filemaker pro 
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Appendix J Spend Study: Recording Form for Non-
Receipted Food Items 
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SPEND STUDY: Basic Information 
 
«First_Name» «Surname» 
Thank-you for agreeing to take part in this study. 
 
You are starting on Part «Part_for_Phase_1» 
 
Please start collecting shopping receipts on: «Start_Date_Phase_1» 
 
Stop collecting shopping receipts on: 
«Phase1_rem_2notify_next_phase» 
 
For any food items that your household may acquire over this time for which 
there has been no receipt given please use the form provided.  This may include 
any of the following: 

• food that has been gifted 
• food eaten at another house 
• food from your garden or a relatives/friends 
• food from a foodbank or other agency 
• farmers markets/fruit and vegetable shops 

 
Enclosed are consent forms for all family members to 
complete. Please post with the shopping receipts. 
Two postage paid envelopes are also included, please post 
the first one after two weeks of collection and the second 
after completing four weeks. 
Please call 0800 477 808 if you have any questions 
FOOD PURCHASE FORM – WEEK 1 and 2 
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Date (of first Monday): «Start_Date_Phase_1»   PART: 
«Part_for_Phase_1» 

This form is for each food purchase where a receipt cannot be obtained. Please include food 
items such as those where no receipt was given at the shop, gifts, home grown fruit and 
vegetables, food parcels (for example from a foodbank). 

Week 1 Food Items and place of purchase Cost 
Monday   

Tuesday   

Wednesday   

Thursday   

Friday    

Saturday   

Sunday   
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Appendix K Spend Study: End of Study Letters 
 

A) Letter to the voucher group 

B) Letter to the control group 

 

  



 

270 
 

 [Participant Name] 

[Address] 

[Address] 

 

[Date] 

 

Dear [insert name here], 

Thank you for taking part in the Spend Study.  When you consented to this study we told 
you that you would be collecting food shopping receipts for a total of twelve weeks.  We 
do not however need you to collect receipts for any longer.  The study is now finished so 
thank-you for participating. 

 

You may be wondering why we told you that there would be three parts to the study and 
why we also told you that each part could be started at any time in the next six months.  
For this study we actually split you up into two groups, a control group and an 
intervention group.  You were in the intervention group and received weekly food 
vouchers. We will compare changes to food purchases in the intervention group to the 
control group.  We did not want any households to know exactly when they would be 
getting food vouchers so that we could collect baseline data on your normal food 
shopping purchases.  We thought that if you knew when you were receiving food 
vouchers you might have changed what you were buying. 

 

What if Participants have any Questions? 

 

If you have any questions about our project, either now or in the future, please feel free 
to contact either:- 

 

Claire Smith     
Department of Human Nutrition  
0800 477 808 or 479 7941 
Email: spend.study@otago.ac.nz 
 

Thank-you very much for your participation in this study. We have just one more 
questionnaire enclosed for you to complete and to send back to us. 

 

Regards, 

 

Claire Smith 
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«First_Name» «themlotthot»  

«Street_Address» 

«Suburb» 

Dunedin «Postcode» 

 

Date 

Dear «First_Name», 

Thank you for taking part in the Spend Study.  When you consented to this study we told 

you that you would be collecting food shopping receipts for a total of twelve weeks 

however the study is actually only 8 weeks in duration and we no longer need you to do 

anything else for the study. We do not require you to collect any more shopping 

receipts or take any more records even though you will receive a food voucher.  

 

You may be wondering why we told you that there would be three parts to the study and 

why we also told you that each part could be started at any time in the next six months.  

For this study we actually split you up into two groups, a control group and an 

intervention group (this group received food vouchers during the second part of the 

study).  Your household was in the control group.  We will be comparing changes to food 

purchases in the intervention group to the control group.  We did not want any 

households to know when they would be getting food vouchers so that we could collect 

baseline data on your normal food shopping purchases.  We thought that if you knew 

when you were receiving food vouchers you might have changed what you were buying. 

 

Enclosed is a gift voucher for the supermarket you specified during your interview.  The 

amount is based on the weekly amount (multiplied by four) that you were told about on 

the phone. 

 

Supermarket: «Supermarket» 

 

Amount: «Voucher_Amount_total» 

 

If it is a Countdown voucher it will have been rounded to the nearest $5.  

Please check the back of the voucher for the terms and conditions.  Some supermarkets 

do not give change from the vouchers and you will have to make sure you spend the full 

amount or you may lose some money.
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What if Participants have any Questions? 

 

If you have any questions about our project, either now or in the future, please feel free 
to contact:- 

 

Claire Smith 
Department of Human Nutrition  
0800 477 808 or 479 7941 
Email: spend.study@otago.ac.nz 
 

Thank-you for your participation in the Spend Study.  Please complete the enclosed form 
if you wish to receive the results for this study and indicate whether you would like to 
take part in further studies of a similar nature for the Department of Human Nutrition. 

 

 

Regards, 

 

 

 

 

Claire Smith 
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Appendix L Spend Study Food Groups  
Below is a detailed list of the foods included in each food group that was reported for the Spend Study. 

Fruit and vegetables 
Fruit 
Citrus fruit (fresh or chilled) 
Citrus fruit (fresh or chilled) 
Oranges (fresh or chilled) 
Lemons (fresh or chilled) 
Mandarins, clementines (fresh or chilled) 
Grapefruit, goldfruit (fresh or chilled) 
Tangelos, tangerines (fresh or chilled) 
Citrus fruit (fresh or chilled) nec 
Bananas (fresh or chilled) 
Bananas (fresh or chilled) 
Bananas (fresh or chilled) 
Apples and pears (fresh or chilled) 
Apples and pears (fresh or chilled) 
Apples (fresh or chilled) 
Pears (fresh or chilled) 
Nashi, Asian pears (fresh or chilled) 
Stone fruit (fresh or chilled) 
Stone fruit (fresh or chilled) 
Apricots (fresh or chilled) 
Plums, greengages (fresh or chilled) 
Peaches, peacherines (fresh or chilled) 
Avocados (fresh or chilled) 
Cherries (fresh or chilled) 
Nectarines (fresh or chilled) 
Berry fruit, kiwifruit and grapes (fresh or chilled) 
Berry fruit, kiwifruit and grapes (fresh or chilled) 
Blackberries, boysenberries, loganberries (fresh or chilled) 
Raspberries (fresh or chilled) 
Strawberries (fresh or chilled) 
Gooseberries (fresh or chilled) 
Kiwifruit (fresh or chilled) 
Grapes (fresh or chilled) 
Other fresh or chilled fruit 
Other fresh or chilled fruit 
Other fresh or chilled fruit nfd 
Coconuts (fresh or chilled) 
Currants (fresh or chilled) 
Feijoas (fresh or chilled) 
Guavas (fresh or chilled) 
Mangoes (fresh or chilled) 
Passionfruit (fresh or chilled) 
Pawpaws (fresh or chilled) 
Persimmons (fresh or chilled) 
Pineapples (fresh or chilled) 
Rhubarb (fresh or chilled) 
Tamarillos, tree tomatoes (fresh or chilled) 
Watermelons (fresh or chilled) 
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Melons, other than watermelons (fresh or chilled) 
Combinations of fresh fruits (fresh or chilled) 
Other fresh or chilled fruit nec 
Dried fruit  
Dried fruit  
Dried fruit nfd 
Apples (dried) 
Apricots (dried) 
Bananas (dried) 
Cherries, glacé cherries 
Coconut (desiccated) 
Currants, raisins, sultanas, muscatels, grapes (dried) 
Dates (dried) 
Figs (dried) 
Ginger (preserved, crystallised) 
Mixed fruit, mixed peel (dried) 
Peaches (dried) 
Pineapple (dried) 
Prunes 
Sweet mincemeat 
Dried fruit nec 
Canned, bottled and frozen fruit 
Canned, bottled and frozen fruit 
Canned, bottled and frozen fruit nfd 
Canned apples, apple filling 
Apricots (canned, bottled and frozen) 
Berry fruits (canned, bottled and frozen) 
Feijoas, guavas (canned, bottled and frozen) 
Fruit mixtures (canned, bottled and frozen) 
Citrus fruits (canned, bottled and frozen) 
Kiwifruit (canned, bottled and frozen) 
Nectarines (canned, bottled and frozen) 
Peaches (canned, bottled and frozen) 
Pears (canned, bottled and frozen) 
Pineapples (canned, bottled and frozen) 
Plums, greengages (canned, bottled and frozen) 
Tamarillos  (canned, bottled and frozen) 
Combinations of canned, bottled and frozen fruit 
Canned, bottled and frozen fruit nec 
Vegetables 
Leaf and stem vegetables (fresh or chilled) 
Leaf and stem vegetables (fresh or chilled) 
Artichokes (fresh or chilled) 
Asparagus (fresh or chilled) 
Celery (fresh or chilled) 
Cress, puha, watercress (fresh or chilled) 
Lettuce (fresh or chilled) 
Silver beet (fresh or chilled) 
Spinach (fresh or chilled) 
Vegetable shoots (fresh or chilled) 
Brassica (fresh or chilled) 
Brassica (fresh or chilled) 
Broccoli, brocolini (fresh or chilled) 
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Brussels sprouts (fresh or chilled) 
Cabbage (fresh or chilled) 
Cauliflower (fresh or chilled) 
Brocoflower and other brassica (fresh or chilled) nec 
Vegetables cultivated for their fruit (fresh or chilled) 
Vegetables cultivated for their fruit (fresh or chilled) 
Aubergines, egg plant (fresh or chilled) 
Beans (fresh or chilled) 
Corn (fresh or chilled) 
Cucumber, gherkins (fresh or chilled) 
Gourds (fresh or chilled) 
Peas, snowpeas (fresh or chilled) 
Peppers, capsicums, chillies (fresh or chilled) 
Tomatoes (fresh or chilled) 
Zucchini, courgettes, scallopinos, marrow (fresh or chilled) 
Root crops, bulbs and mushrooms (fresh or chilled) 
Root crops (fresh or chilled) 
Beetroot (fresh or chilled) 
Carrots (fresh or chilled) 
Parsnips (fresh or chilled) 
Radishes (fresh or chilled) 
Root ginger (fresh or chilled) 
Swedes (fresh or chilled) 
Turnips (fresh or chilled) 
Bulbs (fresh or chilled) 
Garlic (fresh or chilled) 
Leeks (fresh or chilled) 
Onions, shallots (fresh or chilled) 
Spring onions (fresh or chilled) 
Mushrooms (fresh or chilled) 
Mushrooms (fresh or chilled) 
Taro 
Yams 
Other fresh or chilled vegetables 
Other fresh or chilled vegetables 
Fresh or chilled vegetables nfd 
Fresh herbs 
Combinations of fresh or chilled vegetables 
Fresh or chilled vegetables nec 
Dried vegetables 
Dried vegetables 
Dried vegetables nfd 
Beans, bean mix, salad beans (dried) 
Lentils (dried) 
Mixed vegetables (dried) 
Onions (dried) 
Peas, blue peas (dried) 
Dried vegetables nec 
Frozen vegetables and other preserved or processed vegetables 
Frozen vegetables 
Frozen vegetables nfd 
Beans (frozen) 
Brussels sprouts, broccoli, cauliflower, spinach (frozen) 
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Corn (frozen) 
Mixed vegetables (frozen) 
Stir-fry and mixed vegetables with accompaniments (frozen) 
Peas (frozen) 
Pumpkin, squash, carrots (frozen) 
Frozen vegetables nec 
Other canned or bottled vegetables 
Other canned or bottled vegetables nfd 
Asparagus (canned and bottled) 
Beans, bean salads (canned and bottled) 
Beetroot (canned and bottled) 
Cabbage, pickled cabbage, sauerkraut (canned and bottled) 
Carrots (canned and bottled) 
Corn (canned and bottled) 
Gherkins (pickled) (canned and bottled) 
Mixed vegetables (canned and bottled) 
Mushrooms (canned and bottled) 
Olives (canned and bottled) 
Onion, pickled onions (canned and bottled) 
Peas (canned and bottled) 
Tomatoes (canned and bottled) 
Tofu 
Other canned or bottled vegetables nec 
Potatoes and Kumara 
Kumara 
Potatoes 
Potatoes, potato salad (canned and bottled) 
Potato products (frozen) 
Potatoes (dried) 
Meat and poultry  
Meat and poultry 
Beef and veal (fresh, chilled or frozen) 
Beef and veal (fresh, chilled or frozen) 
Beef nfd 
Corned beef (fresh, chilled or frozen) 
Grilling or frying beef (fresh, chilled or frozen) 
Minced beef (fresh, chilled or frozen) 
Beef offal (fresh, chilled or frozen) 
Roasting beef (fresh, chilled or frozen) 
Stewing or boiling beef (fresh, chilled or frozen) 
Veal (fresh, chilled or frozen) 
Beef (fresh, chilled or frozen) nec 
Pork (fresh, chilled or frozen) 
Pork (fresh, chilled or frozen) 
Pork nfd 
Grilling or frying pork (fresh, chilled or frozen) 
Pork offal (fresh, chilled or frozen) 
Roasting pork (fresh, chilled or frozen) 
Stewing or boiling pork (fresh, chilled or frozen) 
Pork (fresh, chilled or frozen) nec 
Mutton, lamb and hogget (fresh, chilled or frozen) 
Mutton (fresh, chilled or frozen) 
Mutton nfd 
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Grilling or frying mutton (fresh, chilled or frozen) 
Mutton offal (fresh, chilled or frozen) 
Roasting mutton (fresh, chilled or frozen) 
Stewing or boiling mutton (fresh, chilled or frozen) 
Mutton (fresh, chilled or frozen) nec 
Lamb and hogget (fresh, chilled or frozen) 
Lamb and hogget nfd 
Grilling or frying lamb and hogget (fresh, chilled or frozen) 
Lamb mince (fresh, chilled or frozen) 
Lamb and hogget offal (fresh, chilled or frozen) 
Roasting lamb and hogget (fresh, chilled or frozen) 
Stewing or boiling lamb and hogget (fresh, chilled or frozen) 
Lamb and hogget (fresh, chilled or frozen) nec 
Poultry (fresh, chilled or frozen) 
Chicken (fresh, chilled or frozen) 
Chicken nfd 
Chicken (pieces, marinated pieces) (fresh, chilled or frozen) 
Chicken (whole) (fresh, chilled or frozen) 
Chicken frames, bones etc (fresh, chilled or frozen) 
Chicken offal (fresh, chilled or frozen) 
Chicken (fresh, chilled or frozen) nec 
Other poultry (fresh, chilled or frozen) 
Other poultry nfd 
Duck (fresh, chilled or frozen) 
Turkey, turkey pieces (fresh, chilled or frozen) 
Emu, ostrich (fresh, chilled or frozen) 
Other poultry (fresh, chilled or frozen) nec 
Other fresh, chilled or frozen edible meat 
Other fresh, chilled or frozen edible meat 
Meat nfd 
Goat (fresh, chilled or frozen) 
Rabbit, hare (fresh, chilled or frozen) 
Venison (fresh, chilled or frozen) 
Bulk meat (fresh, chilled or frozen) 
Combinations of meat types (fresh, chilled or frozen) 
Fresh, chilled or frozen edible meat nec 
Preserved, prepared and processed meat 
Prepared meats and smallgoods 
Prepared meats and smallgoods nfd 
Bacon 
Bones, bacon bones 
Brawn 
Frankfurters 
Prepared chicken 
Gourmet beef 
Ham (uncooked) 
Liverwurst, pate, meat paste 
Luncheon sausage, garlic sausage 
Black pudding 
Rissoles, hamburger patties, swiss roll 
Salami, alpine sticks, biersticks 
Sausages, chipolatas, sausage meat 
Saveloys, cocktail sausages, polonies 
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Stir fry meats (with vegetables) 
Prepared meats and smallgoods nec 
Cooked meats 
Cooked meat nfd 
Beef, veal, silverside, pastrami (cooked) 
Chicken (cooked, smoked, shredded) 
Chicken (pressed) 
Ham, ham steak (cooked) 
Lamb, hogget, mutton, mutton ham (cooked) 
Meatloaf (cooked) 
Cooked meat nec 
Canned meats 
Canned meat nfd 
Corned beef (canned) 
Ham (canned) 
Other beef (canned) 
Tongue (canned) 
Canned meat nec 
Bread- other 
Bread 
Bread 
Bread nfd 
Bread (white) 
Bread (fruit, spiced) 
Bread (mixed grain, wholemeal) 
Bread (specialty) 
Breadcrumbs, croutons 
Breadrolls, hamburger buns 
Croissants 
Crumpets 
Flatbread 
Bread Wholemeal/grain 
Bread (mixed grain, wholemeal) 
Milk 
Fresh milk 
Fresh milk 
Fresh milk (unflavoured, including milk tokens) 
Milk (flavoured) 
Milk (long-life, uht, unflavoured) 
Preserved milk 
Preserved milk 
Milk (dried) 
Milk (condensed, evaporated) 
 
Dairy 
Yoghurt (fresh, frozen) 
Yoghurt (fresh, frozen) 
Yoghurt (fresh, frozen) 
Cheese 
Cheese 
Cheese nfd 
Cheese (cheddar types) 
Cheese (cottage, quark, ricotta) 
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Cheese (cream) 
Cheese (gourmet types) 
Cheese (grated, powder, parmesan) 
Cheese (processed, flavoured, segments, slices ) 
Cheese nec 
Other milk products 
Other milk products 
Other milk products nfd 
Cream (fresh) 
Cream (pressure dispensed) 
Cream (sour) 
Cream (canned), reduced cream 
Custard (instant, canned, cartoned) 
Dairy dessert 
Ice cream and edible ices 
Ice cream and edible ices 
Ice cream bought in bulk 
Ice creams, ice cream novelties 

 
Non-alcoholic beverages 
Coffee, tea and other hot drinks 
Coffee 
Coffee 
Coffee (instant, bags, beans, essence) 
Coffee substitutes 
Tea 
Tea 
Plain tea (packets, bags) 
Flavoured tea, herbal tea 
Tea substitutes 
Cocoa and other powdered hot drinks 
Cocoa and other powdered hot drinks 
Cocoa, drinking chocolate 
Powdered hot drinks nec 
Soft drinks, waters and juices 
Soft drinks 
Soft drinks 
Soft drinks (aerated) 
Mineral or spring waters 
Mineral or spring waters 
Water (mineral, bottled, flavoured) 
Fruit and vegetable juices 
Fruit and vegetable juices 
Fruit juice 
Vegetable juice 
Combinations of fruit juice and vegetable juice 
Drink concentrates and powders 
Drink concentrates and powders 
Drink mixes (powdered) 
Cordial concentrates (liquid) 
Fruit drinks 
Milkshake flavourings 
Soft-drink flavourings 
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Drink concentrates and powders nec 
Energy drinks 
Energy drinks 
Sports energy drinks, body building drinks 
Non-alcoholic beverages nec 
Non-alcoholic beverages nec 
Food drinks 
Non-alcoholic beverages nec 

 
Restaurant meals and ready-to-eat food 
Restaurant meals 
Restaurant meals 
Restaurant meals 
Restaurant meals nfd 
Breakfast 
Lunch 
Dinner 
Dine-in dessert 
Ready-to-eat food 
Ready-to-eat food 
Ready-to-eat food 
Ready-to-eat, takeaway and fast food nfd 
School lunches nfd 
Morning and afternoon tea nfd 
Fried fish (with or without accompaniments) 
Fried sausages or hot dogs (with or without accompaniments) 
Fried and other takeaway chicken (with or without accompaniments) 
Takeaway pizzas (with or without accompaniments) 
Burgers (with or without accompaniments) 
Hot chips, hot wedges 
Takeaway meat pies 
Takeaway fruit pies 
Takeaway savouries, sausage rolls, quiche 
Baked potatoes 
Takeaway patties, fritters, spring rolls 
Chinese food 
Other ethnic food 
Sandwiches (fresh) 
Sandwiches (toasted) 
Bread rolls (filled, hot) 
Takeaway salads (vegetable) 
Takeaway salads (fruit) 
Takeaway biscuits, buns, cakes 
Takeaway hot drinks 
Takeaway soup (with or without accompaniments) 
Takeaway desserts 
Takeaway cold drinks nec 
Combinations of ready-to-eat foods nec 
Ready-to-eat, takeaway and fast foods nec 
Other food services 
Other food services 
Other food services 
Catering charges for private receptions 
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Contributions towards food, drink, for private gatherings 
Meals on wheels 
Ham curing, butchering, fish smoking 
Alcoholic beverages 
Beer 
Beer consumed off licensed premises 
Beer consumed off licensed premises 
Beer (off license) 
Beer consumed on licensed premises 
Beer consumed on licensed premises 
Beer (on license) 
Wine 
Wine consumed off licensed premises 
Wine consumed off licensed premises 
Cider (off license) 
Fortified wine (off license) 
Wine (off license) 
Wine coolers (off license) 
Wine consumed on licensed premises 
Wine consumed on licensed premises 
Cider (on license) 
Fortified wine (on license) 
Wine (on license) 
Wine coolers (on license) 
Spirits and liqueurs 
Spirits and liqueurs consumed off licensed premises 
Spirits and liqueurs consumed off licensed premises 
Spirits (off license) 
Cocktails (off license) 
Liqueurs (off license) 
Spirit based drinks (off license) 
Spirits and liqueurs consumed on licensed premises 
Spirits and liqueurs consumed on licensed premises 
Spirits (on license) 
Cocktails (on license) 
Liqueurs (on license) 
Spirit based drinks (on license) 
Alcoholic beverages nec 
Alcohol nfd 
Combinations of alcoholic beverages 
Alcoholic beverages nec 
Pasta, rice and noodles 
Pasta products 
Pasta products 
Pasta nfd 
Pasta cases, filled or unfilled 
Noodles 
Pasta rods 
Pasta shapes 
Tubular pieces of pasta 
Vegetable pasta 
Combinations of pasta products 
Pasta nec 
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Rice (prepared), flaked rice 
Rice (whole, ground) 
Snacks 
Confectionery, nuts and snacks 
Chocolate 
Chocolate 
Chocolate (boxed, loose) 
Chocolate (bars, blocks), chocolate products 
Carob products 
Confectionery products 
Confectionery products 
Confectionery nfd, sweets nfd 
Chewing gum 
Hard sweets 
Licorice, licorice confections 
Mint sweets 
Soft sweets 
Confectionery products nec 
Ice cream and edible ices 
Ice cream and edible ices 
Ice blocks, ice block packs 
Ice cream bought in bulk 
Ice creams, ice cream novelties 
Sorbet 
Nuts and edible seeds 
Nuts and edible seeds 
Edible seeds 
Nuts, nuts and raisins 
Snack foods 
Snack foods 
Muesli bars, fruit bars, health-food bars 
Nachos (corn chips) 
Party snacks 
Popped corn, popping corn 
Potato crisps, potato sticks 
Cakes and biscuits 
Cakes and biscuits 
Cakes nfd 
Biscuits nfd 
Plain biscuits 
Chocolate biscuits, fancy biscuits 
Biscuit crumbs 
Buns, scones, sally lunns, muffins 
Crackers, savoury biscuits 
Doughnuts, pikelets, waffles 
Fruit loaves, nut loaves 
Ice cream wafers, ice cream cones 
Large special-occasion cakes 
Rusks 
Combinations of cakes and biscuits 
Cakes nec 
Biscuits nec 
Soups, sauces and prepared meals 
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Soups 
Soups 
Soup nfd 
Soups (dried) 
Soups (liquid) 
Soup nec 
Prepared meals (fresh, frozen or dried) 
Prepared meals (fresh, frozen or dried) 
Meals nfd 
Prepared meals (dried), dried meal-bases, packet meals 
Prepared meals (fresh) 
Prepared meals (frozen) 
Canned baked beans, spaghetti and other canned meals 
Canned baked beans, spaghetti and other canned meals 
Canned food nfd 
Baked beans (with or without meat) 
Prepared meals (canned) 
Spaghetti (with or without meat) 
Sauces 
Sauces 
Sauces nfd 
Apple sauce 
Chutney, relish, pickle 
Coconut cream (canned) 
Gravy powders, gravy colouring 
Meal bases and additives 
Mint sauce, mint jelly 
Mustard powder, mustard paste 
Salad dressing, mayonnaise 
Sauce powders 
Tomato sauce 
Tomato puree, tomato paste 
Worcester sauce, soy sauce 
Sauces nec 

  

 

 
 


