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Basic necessities such as adequate food, 

clothing and housing are fundamental 

to wellbeing.1 Concern is growing 

in developed countries that certain groups in 

society do not have access to the food needed for 

a healthy life.2-10 Food security is defined as the 

assured ability to acquire nutritionally adequate 

and safe food that meets cultural needs, and has 

been acquired in a socially acceptable way.4,11 

Conversely, food insecurity exists largely as a 

consequence of limited resources, a problem 

affecting many households worldwide and in 

New Zealand.3,4,6,7,12,13 An emerging body of 

literature linking food insecurity to a range of 

negative health outcomes has highlighted the 

importance of food security as an indicator of 

wellbeing and validated the growing public 

concern on this issue.1,3,13,14 Food insecurity has 

been linked to outcomes such as a nutritionally 

inadequate diet,15 iron deficiency anaemia,16 

multiple chronic conditions, obesity,17,18 and 

poor self-rated physical and mental health.6,8 

Income has been established as one of 

the most important determinants of food 

security.19 US studies such as the Current 

Population Survey (CPS) and the Third 
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Abstract

Aims: Food insecurity is a lack of assured 

access to sufficient nutritious food. We 

aimed to investigate the demographic 

and socio-economic determinants of food 

insecurity in New Zealand and whether 

these determinants vary between males 

and females. 

Methods: We used data from the 

longitudinal Survey of Families, Income 

and Employment (SoFIE) (n=18,950). 

Respondents were classified as food 

insecure if, in the past 12 months, they had 

to use special food grants or food banks, 

been forced to buy cheaper food to pay for 

other things, or had to go without fresh fruit 

and vegetables often. Logistic regression 

analyses were used to investigate the 

association of demographic and socio-

economic factors on food insecurity. 

Models were repeated stratifying by males 

and females. 

Results: Over 15% of the SoFIE population 

in NZ were food insecure in 2004/05. The 

prevalence of food insecurity was much 

greater in females (19%) than males (12%). 

The adjusted odds of food insecurity was 

significantly higher in females compared 

to males (OR 1.6, 95% CI 1.5-1.8). In 

univariate analyses, food insecurity was 

associated with sole parenthood, unmarried 

status, younger age groups, Māori and 

Pacific ethnicity, worse self-rated health 

status, renting, being unemployed and 

lower socioeconomic status. Income was 

the strongest predictor of food insecurity 

in multivariate modelling (OR 4.9, 95%CI 

4.0-5.9 for lowest household income 

quintile versus highest). The associations 

of demographic and socioeconomic factors 

with food insecurity were similar in males 

and females.

Conclusions: Food insecurity is a timely 

and relevant issue, as it affects a significant 

number of New Zealanders. Targeted policy 

interventions aimed at increasing money 

available in households are needed.
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National Health and Nutrition Examination 

Survey have demonstrated a negative 

relationship between income and food 

insecurity, such that lower income groups 

experience increasingly higher rates of food 

insecurity.3,12,19,20 Despite this relationship, 

however, food insecurity is not exclusive 

to low-income groups and is prevalent to 

some extent in higher income households. 

A Canadian survey has shown that 14% of 

middle-income households experienced food 

insecurity, compared to 34% of low-income 

households.17 Food insecure households are 

more likely to suffer from loss of income or 

variation in income, with a lack of savings 

from which to cover the shortfall.21 There 

are a number of other socioeconomic factors 

that are associated with food insecurity, 

such as neighbourhood (area) deprivation,5 

dependence on government income subsidies 

and being a rental tenant in Canada,7 as 

well as receipt of food stamp benefits and 

unemployment in the US.12,19 

The socio-demographic determinants of 

food security are also well documented in 

the international literature. The prevalence 
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of food insecurity is consistently found to be higher in females 

than males.4,7,10,12,20 In the US, households at a higher risk of food 

insecurity include those with children, those headed by a single 

parent or headed by a female, Hispanic and black households, and 

those located within central cities.3,12 Aboriginal ethnicity in Canada 

has been shown to be strongly related to food insecurity.7 Conversely, 

certain factors have been found to be protective of food insecurity, 

such as households that are white non-Hispanic, elderly, headed by 

a married couple, or comprising multiple adults without children.12 

More specific data relating to the prevalence and determinants 

of food security in New Zealand is available from the adult and 

child National Nutrition Surveys.4,5,22 Food security is a concern 

for about 20% of New Zealand households.22 Females are more 

likely than their male counterparts to report that they can afford 

to eat properly only sometimes in the past year or that food runs 

out because of lack of money.4,5 New Zealanders living in highly 

deprived areas (NZ Deprivation quintiles 4 and 5: 11% and 20%) 

were more food insecure and more likely to use special food grants 

or food banks because of lack of money compared to those in less 

deprived neighbourhoods. Additionally, households with seven or 

more members were less likely to say they could always afford to 

eat properly than those with less than seven members.22

Another major determinant of food security in New Zealand 

is ethnicity. Prevalence rates vary considerably between Māori, 

Pacific, and European and other ethnic descent (NZEO) groups. 

Māori and Pacific people were less likely to report that they could 

always afford to eat properly compared to NZEO households 

(64%, 47%, and 86% respectively).4,5 Likewise, Māori and Pacific 

households were more likely than NZEO to limit the variety of 

food they were able to eat (45%, 60% and 28% respectively). 

Several reports have highlighted the issues of food security in 

these ethnic populations and documented a number of community 

initiatives to address the problem in these groups.11,23,24 A recent 

report,“Enhancing food security and physical activity: the views 

of Māori, Pacific and low income peoples”, suggested that income 

and cost of healthy food are two of the most pressing issues in 

relation to food security for these communities in New Zealand.25

There has been little research that has investigated the 

socioeconomic determinants of food security in New Zealand. 

This information is crucial for service planning and interventions 

for groups at risk, and addressing the issue may help to reduce 

health inequalities. This paper investigates the demographic and 

socioeconomic determinants of food security in New Zealand 

and whether these determinants vary between males and females. 

Methods
Data

This study is a cross-sectional analysis utilising data from the 

Survey of Families, Income and Employment (SoFIE) conducted in 

New Zealand from 2002-2010 (SoFIE data Wave 1 to 4 Version 6).26 

Briefly, SoFIE is a nationally representative fixed household panel 

longitudinal survey of the usually resident population living in private 

dwellings. In SoFIE, face to face interviews are used to collect annual 

information on income levels, sources and changes; and on the major 

influences on income such as employment and education experiences, 

household and family status and changes, demographic factors, and 

health status. The initial SoFIE sample comprised approximately 

11,500 responding private households (response rate of 77%) with 

over 22,000 adults responding in Wave 1, reducing to just over 20,000 

in Wave 2 (91%) and nearly 19,000 adults in Wave 3 (85% of Wave 

1 responders).

The current analysis was restricted to original sample members 

who responded in Wave 3 (2004/05: including the health module), 

aged 15 years or older (n = 18,950). 

Measures
Food security

The measure of food security used in this paper was adapted from 

three questions in the New Zealand Index of Individual Deprivation 

(NZiDep) which were asked at the Wave 3 interview. The NZiDep 

is a tool used for measuring socioeconomic position for individuals 

and is based on eight simple questions which take about two minutes 

to administer,27 including three questions on food insecurity:

•	 In the past 12 months have you personally made use of special 

food grants or food banks because you did not have enough 

money for food? (yes/no)

•	 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 often so that you could pay for other things 

you needed? (yes/no)

If someone answered yes to any of these three questions, we 

classified them as food insecure.

Demographic and socioeconomic variables
Demographic confounders were taken from the Wave 3 

interview: age, sex, prioritised ethnicity, legal marital status 

(never legally married, divorced/separated/widowed, and legally 

married), family circumstance (couple only, couple with children, 

sole parent, not in a family nucleus) and household composition 

(one family, two or more families, single person and other multi-

person household). 

Socioeconomic confounders were taken from the Wave 3 

interview and considered as confounders in the current analyses. 

Household income was derived by totalling adult annual personal 

income (before tax) from all sources received, Consumer Price Index 

adjusted, equivalised for household economies of scale using a New 

Zealand-specific Jensen Index,28 and categorised into quintiles. 

Labour force involvement was defined as being either employed, 

not employed but seeking work, or not employed and not seeking 

work, at the time of the interview. The highest level of education 

was coded as nil, school, post-school vocational, or degree or higher 

qualification. The New Zealand Deprivation (NZDep2001) index 

provides a neighbourhood-level deprivation score.29 

Statistical analysis
All analyses were conducted using SAS 8.2 within the Statistics 

New Zealand data lab, Wellington. Cross-tabulations of food 

insecurity and demographic and socioeconomic variables were 
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used to investigate the relationship of these measures on food 

security. These tables were also divided by males and females. 

Logistic regression analyses were used to build a model of food 

insecurity. The final full model included the demographic and 

socioeconomic confounders that had a significant impact on food 

security. The final models were repeated stratifying by sex to 

investigate differences in the impact of various measures on food 

security in males and females.

Results
More than 15% of the SoFIE population were categorised as 

food insecure in 2004/05. The prevalence of food insecurity was 

much greater in females (19%) than males (12%). Table 1 shows 

the breakdown of the three questions that were used to develop 

the overall measure of food insecurity. Over 95% of food insecure 

respondents reported that they had been forced to buy cheaper food 

in order to pay for other things in the past 12 months. Around 15% 

of food insecure respondents reported that they had gone without 

fresh fruit and vegetables often in the last 12 months, and 22% had 

used food grants or food banks in the past 12 months.

Table 2 shows the distribution of food insecurity across common 

demographic and socioeconomic characteristics in the overall 

population and for males and females. There were higher proportions 

of food insecure respondents in people who were younger- to middle-

aged (25-44 years), legally unmarried, and of Māori or Pacific 

ethnicity. Additionally, respondents who lived in a sole parent family 

were much more likely to be food insecure. Food insecurity was 

strongly associated with being unemployed and actively looking for 

work as well as receiving some form of means tested government 

benefit in the past 12 months. There was an inverse linear relationship 

with increased proportions of respondents reporting food insecurity 

at lower levels of measures of socioeconomic status. Respondents 

who lived in highly deprived areas (NZDep deciles 7-10), those in 

lower household income and wealth quintiles, and those living in 

rented accommodation were more likely to be food insecure. Food 

insecure respondents were also more likely to rate their health worse 

than people who were food secure.

The findings were typically stronger in females compared 

to males. Over 44% of female sole parents were food insecure 

compared to 19% of male sole parents. Females who were 

unemployed, had received some form of income benefit in the 

past 12 months, were living in more deprived areas, or in the 

lower income quintiles were much more likely to be food insecure 

compared to their male counterparts. 

Table 3 presents the results from logistic regression, crude and 

multivariate odds ratios of food security for key demographic 

and socioeconomic variables in the total population and by 

males and females. Females had much higher odds of reporting 

food insecurity than males (adjusted OR 1.6, 95%CI 1.5-1.8). 

Most of the odds were reduced when all variables were mutually 

adjusted for in the models. The association of food insecurity 

with Pacific ethnicity and unmarried status was lost in adjusted 

analyses. The socioeconomic variables, labour market activity, 

NZ Deprivation index, household income, wealth and dwelling 

tenure remained strongly associated with food insecurity in the 

adjusted models. Household income had the strongest association 

with food insecurity (OR 4.9, 95%CI 4.0-5.9, lowest income 

quintile versus highest). The associations of demographic and 

socioeconomic factors with food insecurity were similar in 

males and females. However, the odds of food insecurity in sole 

parenthood, compared to living as a couple, remained highly 

significant in the multivariate model in females. Also, wealth had 

a stronger multivariate association of the odds of food insecurity 

in males compared to females.

Discussion
Results from the analyses of the SoFIE data showed that over 

15% of the SoFIE population in New Zealand were food insecure 

in 2004/05. Food insecurity was associated with sole parenthood, 

unmarried status, younger age groups, Māori and Pacific ethnicity, 

and lower socioeconomic status. Food insecure respondents 

also tended to rate their health worse than those who were food 

secure. Income was the strongest predictor of food insecurity in 

multivariate modelling. 

The prevalence of food insecurity was found to be much higher 

in females (19%) compared to males (12%). This is consistent with 

previous research.3,4,7,20 However, to date, there has been little research 

that has investigated multivariate gender differences in food security.

Several theories may explain the higher prevalence of food 

insecurity in females. Females tend to have different social roles 

from men, which are more focused on feeding and caring for 

their families.18 Women may compromise their food intake to 

feed their children or husbands when the family is threatened by 

food insecurity.13 In addition, women are more likely to be sole 

parents than men. In New Zealand, around 80% of sole parents 

are female.30 In the US, prevalence of food insecure households 

with children headed by a single woman was much higher (31%), 

compared to 18% of similar households headed by a single 

man.3,12 This is similar to the current study, where the odds of 

food insecurity in sole parenthood, compared to living in a couple, 

remained highly significant in the multivariate model in females. 

Table 1: Table of food insecurity by males and females, 
broken down by the three questions used to create the 
measure of food insecurity.

	 Total	 Male	 Female
	 n	 %	 n	 %	 n	 %

Food insecure	 3,000	 15.8	 1,020	 11.7	 1,980	 19.4

Often no fruit and vegetables					   

No	 2,555	 85.2	 885	 86.8	 1,670	 84.3

Yes	 445	 14.8	 135	 13.2	 310	 15.7

Buy cheaper food					   

No	 145	 4.8	 60	 5.9	 90	 4.5

Yes	 2,855	 95.2	 960	 94.1	 1,890	 95.5

Used food banks food grants				  

No	 2,355	 78.5	 825	 80.9	 1,530	 77.3
Yes	 645	 21.5	 195	 19.1	 450	 22.7

Note: The numbers of respondents are random rounded to the nearest 
multiple of five, with a minimum value of 10, as per Statistics New Zealand 
confidentiality protocol.
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Table 2: The prevalence of food insecurity across key demographic and socioeconomic variables.a

	 Totalb	 Male	 Female
	 Food Insecure	 Food Insecure	 Food Insecure
	 N	 n	 %	 N	 n	 %	 N	 n	 %

All	 18,955	 3,000	 15.8	 8,740	 1,020	 11.7	 10,215	 1,980	 19.4

Age									       

15-24	 2,930	 475	 16.2	 1,425	 185	 13.0	 1,510	 290	 19.2

25-34	 2,680	 660	 24.6	 1,170	 190	 16.2	 1,510	 470	 31.1

35-44	 3,790	 830	 21.9	 1,705	 265	 15.5	 2,085	 565	 27.1

45-54	 3,525	 525	 14.9	 1,645	 190	 11.6	 1,880	 335	 17.8

55-64	 2,795	 305	 10.9	 1,330	 110	 8.3	 1,465	 200	 13.7

65+	 3,235	 200	 6.2	 1,465	 80	 5.5	 1,765	 120	 6.8

Marital status									       

Never married	 5,775	 1,200	 20.8	 2,815	 435	 15.5	 2,960	 765	 25.8

Divorced widowed separated	 3,325	 740	 22.3	 1,070	 165	 15.4	 2,255	 575	 25.5

Married	 9,835	 1,055	 10.7	 4,850	 420	 8.7	 4,990	 635	 12.7

Prioritised ethnicity									       

NZ/European	 14,720	 1,980	 13.5	 6,880	 680	 9.9	 7,840	 1,305	 16.6

Māori	 2,075	 605	 29.2	 875	 190	 21.7	 1,200	 410	 34.2

Pacific	 860	 240	 27.9	 375	 80	 21.3	 485	 160	 33.0

Asian	 975	 105	 10.8	 450	 40	 8.9	 525	 60	 11.4

Other	 325	 70	 21.5	 160	 30	 18.8	 170	 40	 23.5

Family status									       

Couple only	 5,400	 380	 7.0	 2,675	 160	 6.0	 2,725	 220	 8.1

Couple with children	 7,665	 1,150	 15.0	 3,805	 440	 11.6	 3,860	 710	 18.4

Sole parent	 1,840	 685	 37.2	 505	 95	 18.8	 1,330	 590	 44.4

Not in a family nucleus	 4,045	 785	 19.4	 1,750	 325	 18.6	 2,295	 460	 20.0

Household composition								      

One family	 14,575	 2,135	 14.6	 6,850	 675	 9.9	 7,730	 1,460	 18.9

Two or more families	 610	 140	 23.0	 255	 45	 17.6	 355	 90	 25.4

Other multi-person household	 1,030	 230	 22.3	 515	 105	 20.4	 520	 125	 24.0

One person household	 2,730	 495	 18.1	 1,120	 195	 17.4	 1,610	 300	 18.6

Maximum education qualification								      

No qualification	 4,730	 860	 18.2	 2,080	 305	 14.7	 2,650	 555	 20.9

School qualification	 5,075	 780	 15.4	 2,135	 245	 11.5	 2,940	 540	 18.4

Post school	 6,460	 1,050	 16.3	 3,270	 380	 11.6	 3,190	 670	 21.0

Degree	 2,680	 305	 11.4	 1,250	 90	 7.2	 1,430	 215	 15.0

Labour market activity								      

Working	 12,330	 1,720	 13.9	 6,255	 640	 10.2	 6,075	 1,075	 17.7

Not employed, looking 	 355	 140	 39.4	 185	 55	 29.7	 170	 85	 50.0

Not employed, not looking 	 6,250	 1,140	 18.2	 2,290	 325	 14.2	 3,955	 815	 20.6

Received an income means-tested benefit, in the last 12 months

No	 16,945	 2,025	 12.0	 8,140	 780	 9.6	 8,805	 1,245	 14.1

Yes	 2,010	 975	 48.5	 600	 240	 40.0	 1,410	 730	 51.8

NZ Deprivation									       

NZDepQ1(least)	 3,845	 280	 7.3	 1,855	 95	 5.1	 1,985	 185	 9.3

NZDepQ2	 3,835	 390	 10.2	 1,795	 145	 8.1	 2,040	 245	 12.0

NZDepQ3	 3,490	 580	 16.6	 1,605	 180	 11.2	 1,885	 395	 21.0

NZDepQ4	 4,055	 755	 18.6	 1,855	 260	 14.0	 2,200	 495	 22.5

NZDepQ5(most)	 3,720	 1,000	 26.9	 1,625	 340	 20.9	 2,095	 660	 31.5

Household income									       

Q1	 2,225	 715	 32.1	 905	 230	 25.4	 1,315	 485	 36.9

Q2	 4,410	 1,000	 22.7	 1,790	 315	 17.6	 2,615	 685	 26.2

Q3	 3,660	 650	 17.8	 1,680	 230	 13.7	 1,980	 420	 21.2

Q4	 4,055	 410	 10.1	 2,040	 155	 7.6	 2,015	 255	 12.7

Q5	 4,605	 225	 4.9	 2,320	 90	 3.9	 2,285	 135	 5.9

Wealth									       

Q1	 3,080	 750	 24.4	 1,460	 295	 20.2	 1,620	 455	 28.1

Q27	 3,300	 885	 26.8	 1,495	 295	 19.7	 1,810	 585	 32.3
Q3	 3,825	 705	 18.4	 1,750	 230	 13.1	 2,075	 475	 22.9
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Table 2: The prevalence of food insecurity across key demographic and socioeconomic variables.a

	 Totalb	 Male	 Female
	 Food Insecure	 Food Insecure	 Food Insecure
	 n	 n	 %	 n	 n	 %	 n	 n	 %

Wealth									       

Q4	 4,025	 370	 9.2	 1,825	 110	 6.0	 2,200	 255	 11.6

Q5	 4,030	 175	 4.3	 1,890	 45	 2.4	 2,140	 130	 6.1

Dwelling tenure									       

Owned	 13,950	 1,475	 10.6	 6,550	 505	 7.7	 7,410	 975	 13.2

Rented	 4,620	 1,525	 33.0	 2,015	 515	 25.6	 2,600	 1,005	 38.7

Self rated health									       

Excellent	 6,355	 700	 11.0	 2,975	 235	 7.9	 3,375	 465	 13.8

Very Good	 6,440	 935	 14.5	 2,955	 290	 9.8	 3,485	 645	 18.5

Good	 4,235	 845	 20.0	 1,955	 300	 15.3	 2,280	 545	 23.9

Fair	 1,475	 380	 25.8	 650	 150	 23.1	 820	 230	 28.0
Poor	 445	 140	 31.5	 205	 50	 24.4	 240	 90	 37.5

Notes: a) The numbers of respondents are random rounded to the nearest multiple of five, with a minimum value of 10, as per Statistics New Zealand  
confidentiality protocol.

b) Numbers may not sum to the total due to missing values and random rounding

Food security is strongly related to current disposable 

income.3,7,19 We found a strong inverse linear relationship between 

income and food insecurity with four-times the odds of being 

food insecure in the lowest income quintile compared to the 

highest. There were also more females than males in the lower 

income groups. Low income households have been found to rely 

on welfare payments, food banks and food vouchers in order to 

purchase food.3,7,30 Additionally, research has shown low income 

households end up in debt partly due to having inadequate income 

to meet their household expenses.31 In particular, Pacific peoples 

are at risk of being trapped in the debt cycle and living in poverty 

from being targeted by fringe lenders.32

While income measures current access to money, wealth is the 

accumulation of economic resources over time. The results of this 

study showed that income had a stronger association with food 

insecurity than wealth. For wealth to positively impact on food 

insecurity, it must be accessible or able to be borrowed against in order 

to smooth out any variations in income.21 The unexpected finding, 

however, was that the strength of the association of wealth with food 

insecurity in males was double that found in females. This difference 

may be due to the unequal distribution of wealth in males and females. 

Males tend to be able to accumulate more wealth than females.33 

Our study also found that food insecurity was higher among 

Māori and Pacific people, which is consistent with other New 

Zealand research.4,5,22 There are a number of explanations for the 

higher rates of food insecurity in Māori and Pacific populations. 

Māori and Pacific have higher rates of poverty than the general 

population and they suffer disproportionately from the burden 

of nutrition-related disease.34 Furthermore, Māori and Pacific 

households have specific cultural obligations to extended family/

whānau that places extra demand on income and they tend to have 

larger households.35 However, in the multivariate modelling the 

risk of food security was reduced to borderline significance in 

Māori and non-significant in Pacific populations. This indicates 

that the relationship between ethnicity and food security is partly 

explained by socioeconomic factors such as income.

This study has various strengths and limitations. The main strength 

of this analysis is that it was conducted on a large population-based 

sample, representative of New Zealand and the overall findings are 

substantiated by a large body of evidence in the international literature. 

The measure of food insecurity was developed from three 

questions used in an index of individual deprivation (NZiDep). Our 

measure of food insecurity is based on the concept that refers to 

the social and economic problem of lack of food due to economic 

deprivation and it does not tap into facets of hunger.7 Therefore, it 

is broader and less extreme than other measures of food insecurity 

or food insufficiency used in other research.8,12,14,20 Furthermore, 

other international studies measuring food security have typically 

used the US Department of Agriculture’s 18-question food 

security scale or a 6-question subset of that scale.36 This may make 

comparison across studies difficult. However, using this composite 

we have captured a broad population that is experiencing hardship 

in acquiring adequate nutritious food. The main limitation is that 

our measure of food insecurity was not based on a standardised 

measure. However, they were taken from a standardised index of 

individual deprivation for New Zealand.27

Other measures of food security that have been used in 

New Zealand show similar relationships across demographic 

variables.4,5,22 Of the eight items in the New Zealand National 

Nutrition Surveys, the item that has most overlap with the questions 

in NZiDep is that related to use of food banks. For comparison, 

in 2002 10% of households with children responded that they 

sometimes or often had to rely on food banks or food grants over 

the past year.22 In the 1996/97 Nutrition Survey 4% of households 

had used food banks.5 In our population, using a similar question 

as part of the NZiDep, only 3% reported using a food bank or 

food grant in the past 12 months. The difference in the proportions 

using food banks across the three surveys may be related to survey 

sample populations where the 2002 Children’s Nutrition Survey was 

conducted on households including children only. It has previously 

been shown that households with children are more likely to use 

food banks. Therefore, our current population-based survey results 

may be an undercount of food insecurity in New Zealand. 

Given the current economic climate, food insecurity is a timely 
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Table 3: Logistic Regression univariate and multivariable (fully adjusted) odds ratios (95% confidence interval) of food 
insecurity in the total population and by males and females.

	 Total		  Males		  Females
	 Univariate	 Multivariable		  Univariate	 Multivariable		  Univariate	 Multivariable

Sex								      

Male	 1	 1						    

Female	 1.8 (1.7-2.0)	 1.6 (1.5-1.8)						    

Age								      

15-24	 1	 1		  1	 1		  1	 1

25-34	 1.6 (1.4-1.9)	 2.0 (1.7-2.4)		  1.2 (1.0-1.5)	 1.7 (1.3-2.2)		  1.8 (1.5-2.2)	 2.2 (1.7-2.8)

35-44	 1.4 (1.2-1.6)	 2.3 (1.9-2.7)		  1.2 (1.0-1.5)	 2.1 (1.6-2.9)		  1.5 (1.3-1.8)	 2.3 (1.8-2.9)

45-54	 0.8 (0.7-1.0)	 1.8 (1.4-2.2)		  0.8 (0.7-1.1)	 1.9 (1.3-2.6)		  0.8 (0.7-1.0)	 1.7 (1.3-2.2)

55-64	 0.6 (0.5-0.7)	 1.1 (0.9-1.4)		  0.6 (0.4-0.7)	 1.3 (0.9-1.8)		  0.6 (0.5-0.8)	 1.0 (0.8-1.4)

65+	 0.3 (0.3-0.4)	 0.3 (0.3-0.4)		  0.4 (0.3-0.5)	 0.4 (0.3-0.6)		  0.3 (0.2-0.4)	 0.2 (0.2-0.4)

Prioritised ethnicity							     

NZ European/other	 1	 1		  1	 1		  1	 1

Māori	 2.8 (2.5-3.1)	 1.2 (1.1-1.4)		  2.6 (2.2-3.2)	 1.4 (1.1-1.7)		  2.8 (2.5-3.3)	 1.2 (1.0-1.4)

Pacific	 2.8 (2.4-3.3)	 1.0 (0.8-1.2)		  2.9 (2.2-3.8)	 1.1 (0.8-1.5)		  2.7 (2.2-3.4)	 1.0 (0.8-1.3)

Asian	 0.8 (0.6-1.0)	 0.4 (0.3-0.5)		  1.0 (0.7-1.4)	 0.5 (0.4-0.8)		  0.7 (0.5-0.9)	 0.3 (0.3-0.5)

Marital dtatus								      

Never married	 2.4 (2.1-2.6)	 1.0 (0.9-1.2)		  2.0 (1.8-2.4)	 0.9 (0.7-1.2)		  2.6 (2.3-2.9)	 1.1 (0.9-1.3)

Divorced widowed	 2.4 (2.2-2.7)	 1.4 (1.2-1.6)		  1.9 (1.6-2.4)	 1.1 (0.8-1.4)		  2.4 (2.1-2.7)	 1.5 (1.3-1.9)

Married	 1	 1		  1	 1		  1	 1

Family composition							     

Couple only	 1	 1		  1	 1		  1	 1

Couple with children	 2.4 (2.1-2.7)	 1.3 (1.1-1.5)		  2.1 (1.8-2.6)	 1.3 (1.0-1.6)		  2.6 (2.2-3.1)	 1.4 (1.1-1.7)

Sole parent	 8.5 (7.3-9.9)	 2.1 (1.7-2.5)		  3.8 (2.8-5.1)	 1.3 (0.9-1.9)		  9.8 (8.2-11.8)	 2.3 (1.8-3.0)

Not in a family	 3.3 (2.9-3.7)	 1.7 (1.4-2.1)		  3.7 (3.0-4.6)	 1.9 (1.5-2.5)		  2.9 (2.4-3.5)	 1.7 (1.3-2.1)

Maximum education qualification							     

Degree	 1	 1		  1	 1		  1	 1

School qualification	 1.5 (1.3-1.7)	 1.0 (0.8-1.1)		  1.8 (1.4-2.3)	 1.1 (0.8-1.4)		  1.3 (1.1-1.5)	 0.9 (0.8-1.1)

Post school vocational	 1.6 (1.3-1.8)	 1.1 (1.0-1.3)		  1.7 (1.3-2.2)	 1.3 (1.0-1.7)		  1.5 (1.3-1.8)	 1.1 (0.9-1.3)

No qualification	 1.9 (1.7-2.2)	 1.0 (0.8-1.1)		  2.5 (1.9-3.3)	 1.1 (0.8-1.4)		  1.6 (1.3-1.9)	 1.0 (0.8-1.2)

Labour market activity							     

Working	 1	 1		  1	 1		  1	 1

Not employed, looking	 4.7 (3.7-5.9)	 2.3 (1.7-3.0)		  4.1 (2.9-5.8)	 1.7 (1.2-2.5)		  5.7 (4.1-7.9)	 3.2 (2.1-4.7)

Not employed, not looking	 1.4 (1.3-1.6)	 1.3 (1.2-1.5)		  1.4 (1.2-1.7)	 1.4 (1.2-1.8)		  1.3 (1.1-1.4)	 1.3 (1.1-1.5)

NZ Deprivation								      

NZDepQ1	 1	 1		  1	 1		  1	 1

NZDepQ2	 1.5 (1.3-1.8)	 1.2 (1.0-1.4)		  1.6 (1.2-2.1)	 1.3 (1.0-1.8)		  1.4 (1.2-1.8)	 1.1 (0.9-1.4)

NZDepQ3	 2.7 (2.3-3.1)	 1.7 (1.4-2.0)		  2.5 (1.9-3.2)	 1.5 (1.1-2.0)		  2.7 (2.2-3.3)	 1.8 (1.5-2.2)

NZDepQ4	 3.1 (2.7-3.6)	 1.6 (1.3-1.8)		  3.2 (2.5-4.1)	 1.5 (1.1-2.0)		  3.0 (2.5-3.6)	 1.6 (1.3-1.9)

NZDepQ5	 5.0 (4.3-5.8)	 1.6 (1.3-1.9)		  5.3 (4.1-6.8)	 1.6 (1.2-2.2)		  4.8 (4.0-5.8)	 1.5 (1.2-1.9)

Household income							     

Q1	 10.3 (8.7-12.2)	 4.9 (4.0-5.9)		  9.8 (7.4-13.0)	 4.6 (3.4-6.3)		  10.1 (8.1-12.5)	 4.9 (3.8-6.2)

Q2	 6.0 (5.2-7.1)	 4.3 (3.6-5.1)		  6.0 (4.6-7.7)	 4.2 (3.1-5.5)		  5.8 (4.7-7.0)	 4.3 (3.4-5.4)

Q3	 4.4 (3.7-5.2)	 2.8 (2.3-3.3)		  4.2 (3.2-5.5)	 2.7 (2.0-3.5)		  4.4 (3.6-5.5)	 2.8 (2.2-3.5)

Q4	 2.2 (1.9-2.6)	 1.7 (1.4-2.0)		  2.2 (1.7-2.9)	 1.6 (1.2-2.2)		  2.2 (1.8-2.8)	 1.7 (1.4-2.2)

Q5	 1	 1		  1	 1		  1	 1

Wealth								      

Q1	 7.7 (6.4-9.2)	 2.8 (2.2-3.5)		  11.0 (7.9-15.3)	 4.4 (3.0-6.5)		  6.6 (5.3-8.2)	 2.2 (1.6-2.9)

Q2	 8.6 (7.2-10.2)	 2.8 (2.3-3.5)		  10.6 (7.6-14.7)	 4.1 (2.8-5.9)		  8.0 (6.5-9.9)	 2.4 (1.8-3.0)

Q3	 5.1 (4.3-6.1)	 2.6 (2.2-3.2)		  6.4 (4.6-8.9)	 3.6 (2.5-5.1)		  4.7 (3.8-5.8)	 2.3 (1.8-2.9)

Q4	 2.2 (1.8-2.7)	 1.7 (1.4-2.0)		  2.7 (1.9-3.8)	 2.1 (1.4-3.0)		  2.0 (1.6-2.5)	 1.5 (1.2-1.9)

Q5	 1	 1		  1	 1		  1	 1

Dwelling tenure								      

Owned	 1	 1		  1	 1		  1	 1

Rented	 4.3 (4.0-4.7)	 1.81 (1.6-2.0)		  4.3 (3.8-5.0)	 1.9 (1.5-2.2)		  4.3 (3.9-4.8)	 1.7 (1.5-2.0)

Self-rated health							     

Excellent/Very good/Good	 1	 1		  1	 1		  1	 1
Fair/Poor	 2.2 (1.9-2.4)	 2.1 (1.8-2.4)		  2.5 (2.1-3.0)	 2.0 (1.6-2.5)		  2.0 (1.7-2.3)	 2.0 (1.7-2.5)
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and relevant issue. The number of households experiencing food 

insecurity, receiving government benefits, or using food banks is 

likely to increase further over the next few years. Food insecurity 

and poverty are largely structural factors, therefore improvements 

need to be made to the economic and political system.30 A 

number of policy recommendations have recently been suggested 

to improve food security for low-income households in New 

Zealand.25 These recommendations include increasing money 

available in households by introducing a food voucher or Smart 

Card system for low income groups, ensuring beneficiaries are 

receiving their full and correct benefit entitlements, regulating and 

improving access to affordable credit institutions, and exploring 

the provision of food in schools. In addition, food purchasing 

behaviours can be influenced by enhancing cooking skills and 

improving access to healthy foods through initiatives such as 

community markets and vegetable gardens. Other initiatives 

include working with the food industry to reduce the cost of and 

promote healthy food options. 

Although the SoFIE-Health Study is longitudinal, our analysis 

is of one wave of data only and therefore is cross-sectional. 

Once additional waves of SoFIE-Health data are available, we 

will investigate in more depth the causal pathways leading to 

food insecurity. We will use longitudinal modelling techniques 

to identify which factors, such as changes in employment status, 

income, wealth or health status (e.g. hospitalisation or cancer 

registration), lead to food insecurity. This will provide evidence 

for targeted policy interventions. 

Acknowledgements
SoFIE-Health is primarily funded by the Health Research 

Council of New Zealand as part of the Health Inequalities Research 

Programme.

Statistics New Zealand security statement
Access to the data used in this study was provided by Statistics 

New Zealand in a secure environment designed to give effect 

to the confidentiality provisions of the Statistics Act, 1975. The 

results in this study and any errors contained therein are those of 

the author, not Statistics New Zealand. 

References
1.	 Ministry of Social Development. The Social Report 2008: Indicators of 

Social Wellbeing in New Zealand. Wellington (NZ): Government of New 
Zealand; 2008.

2.	 Riches G. Hunger, food security and welfare policies: issues and debates in 
First World societies. Proc Nutr Soc. 1997;56:63-74.

3.	 Alaimo K. Food Insecurity in the United States. Topics in Clinical Nutrition. 
2005;20(4):281-98.

4.	 Parnell WR, Reid J; Wilson NC; McKenzie J; Russell D. Food Security: Is New 
Zealand a Land of Plenty? N Z Med J. 2001;114:141-5.

5.	 Russell DG, Parnell WR, Wilson NC. NZ Food: NZ People. Key Results of the 
1997 National Nutrition Survey. Wellington (NZ): New Zealand Ministry of 
Health; 1999.

6.	 Stuff JE, Casey PH, Szeto KL, Gossett JM, Robbins JM, Simpson PM, et 
al. Household food insecurity is associated with adult health status. J Nutr. 
2004;134(9):2330-5.

7.	 Tarasuk VS. Household Food Insecurity in Canada. Topics in Clinical Nutrition. 

2005;20(4):299-312.
8.	 Vozoris NT, Tarasuk VS. Household food insufficiency is associated with poorer 

health. J Nutr. 2003;133(1):120-6.
9.	 Hamelin A-M, Beaudry M, Habicht J-P. Characterization of household food 

insecurity in Québec: food and feelings. Soc Sci Med. 2002;54(1):119-32.
10.	 Kaiser L, Baumrind N, Dumbauld S. Who is food-insecure in California? 

Findings from the California Women’s Health Survey, 2004. Public Health 
Nutr. 2007;10(06):574-81.

11.	 Rush E, Rusk I. Food Security for Pacific Peoples In New Zealand. Wellington 
(NZ): Obesity Action Coalition; 2009.

12.	 Nord M, Andrews M, Carson S. Household Food Security in the United States, 
2006. Washington (DC): United States Department of Agriculture; 2007.

13.	 McIntyre L, Glanville NT, Raine KD, Dayle JB, Anderson B, Battaglia N. Do 
low-income lone mothers compromise their nutrition to feed their children? 
CMAJ. 2003;168(6):686-91.

14.	 Siefert K, Heflin CM, Corcoran ME, Williams DR. Food insufficiency and 
physical and mental health in a longitudinal survey of welfare recipients. J 
Health Soc Behav. 2004;45(2):171-86.

15.	 American Dietetic Association. Position of the American Dietetic Association: 
Food Insecurity and Hunger in the United States. J Am Diet Assoc. 
2006;106:446-58.

16.	 Klesges LM, Pahor M, Shorr RI, Wan JY, Williamson JD, Guralnik JM. Financial 
difficulty in acquiring food among elderly disabled women: Results from the 
Women’s Health and Aging Study. Am J Public Health. 2001;91(1):68-75.

17.	 Che J, Chen J. Food insecurity in Canadian households. Health Rep. 
2001;12(4):11-22.

18.	 Olson CM. Food Insecurity in Women: A Recipe for Unhealthy Trade-offs. 
Topics in Clinical Nutrition. 2005;20(4):321-8.

19.	 Rose D. Economic determinants and dietary consequences of food insecurity 
in the United States. J Nutr. 1999;129(2):517S-20S.

20.	 Alaimo K, Briefel RR, Frongillo EA Jr, Olson CM. Food insufficiency exists 
in the United States: results from the third National Health and Nutrition 
Examination Survey (NHANES III). Am J Public Health. 1998;88(3):419-26.

21.	 Gundersen C, Gruber J. The dynamic determinants of food insufficiency. 
In: Andrews M, Prell M, editors. Proceedings of the 2nd Food Security 
Measurement and Research Conference; 2001. Washington DC: US Department 
of Agriculture, Economic Research Service, Food Assistance and Nutrition 
Report; 2001. p. 92-110.

22.	 Ministry of Health. NZ Food NZ Children: Key Results of the 2002 Children’s 
Nutrition Survey. Wellington (NZ): Government of New Zealand; 2003.

23.	 Te Hotu Manawa Māori. Food Security Among Māori in Aotearoa. Auckland 
(NZ): Te Hotu Manawa Māori; 2007.

24.	 Te Hotu Manawa Māori. He Panehe Toki: Food Security Among Māori in 
Aotearoa, Part 2. Wellington (NZ): Obesity Action Coalition, Te Hotu Manawa 
Māori; 2009.

25.	 Bowers S, Carter K, Gorton D, Heta C, Lanumata T, Maddison R, et al. 
Enhancing Food Security and Physical Activity for Māori, Pacific and Low-
income Peoples. Wellington (NZ): Clinical Trials Research Unit, University of 
Auckland; 2009.

26.	 Carter KN, Cronin M, Blakely T, Hayward M, Richardson K. Cohort profile: 
Survey of Families, Income and Employment (SoFIE) and Health Extension 
(SoFIE-Health). Int J Epidemiol. 2010;39(3):653-9.

27.	 Salmond C, King P, Crampton P, Waldegrave C. NZiDep. A New Zealand Index 
of Socioeconomic Deprivation for Individuals. Wellington (NZ): Department of 
Public Health, Wellington School of Medicine and Health Sciences, University 
of Otago; 2005.

28.	 Jensen J. Income Equivalences and the Estimation of Family Expenditure on 
Children. Wellington (NZ): New Zealand Department of Social Welfare 1988.

29.	 Salmond C, Crampton P. NZDep2001 Index of Deprivation. Wellington (NZ): 
Department of Public Health, University of Otago; 2002.

30.	 McPherson K. Food Insecurity and Food Bank Industry: Political, Individual 
and Environmental Factors Contributing to Food Bank Use in Christchurch. 
Christchurch (NZ): University of Canterbury; 2006.

31.	 Dale MC. Credit and Debt for Low-income and Vulnerable Consumers. 
Auckland (NZ): Child Poverty Action Group; 2008.

32.	 Anae M, Coxon E, Lima I, Atiga L, Tolley H. Pacific Consumers’ Behaviour and 
Experience in Credit Markets, With Particular Reference to the ‘Fringe Lending’ 
Market. Wellington (NZ): New Zealand Ministry of Consumer Affairs; 2007.

33.	 Cheung J. Wealth Disparities in New Zealand. Wellington (NZ): Statistics New 
Zealand; 2007.

34.	 University of Auckland. Nutrition and the Burden of Disease: New Zealand 
1997-2011. Wellington (NZ): New Zealand Ministry of Health; 2003.

35.	 Reid J. Developing Food Insecurity Indicators for New Zealand. Wellington 
(NZ): University of Otago; 1997.

36.	 Keenan DP, Olson C, Hersey JC, Parmer SM. Measures of Food Insecurity/
Security. J Nutr Educ. 2001;33 Suppl 1:49-58.

Carter et al.	 Article


