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Abstract

Objective: Food insecurity is the limited or uncertain availability or access to
nutritionally adequate, culturally appropriate and safe foods. Food insecurity may
result in inadequate dietary intakes, overweight or obesity and the development
of chronic disease. Internationally, few studies have focused on the range of
potential health outcomes related to food insecurity among adults residing in
disadvantaged locations and no such Australian studies exist. The objective of the
present study was to investigate associations between food insecurity, socio-
demographic and health factors and dietary intakes among adults residing in
disadvantaged urban areas.
Design: Data were collected by mail survey (n 505, 53 % response rate), which
ascertained information about food security status, demographic characteristics
(such as age, gender, household income, education) fruit and vegetable intakes,
takeaway and meat consumption, general health, depression and chronic disease.
Setting: Disadvantaged suburbs of Brisbane city, Australia, 2009.
Subjects: Individuals aged $ 20 years.
Results: Approximately one in four households (25 %) was food insecure. Food
insecurity was associated with lower household income, poorer general health,
increased health-care utilisation and depression. These associations remained
after adjustment for age, gender and household income.
Conclusions: Food insecurity is prevalent in urbanised disadvantaged areas in
developed countries such as Australia. Low-income households are at high risk of
experiencing food insecurity. Food insecurity may result in significant health
burdens among the population, and this may be concentrated in socio-economically
disadvantaged suburbs.
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Food insecurity is the limited or uncertain availability or

access to nutritionally adequate, culturally relevant and

safe foods(1–3). It is a dynamic condition and its pre-

valence may vary by location and time depending on a

range of factors(4–6). Studies undertaken in developed

countries over the last 12 years have shown that the

prevalence of food insecurity ranges from 4 to 14% among

population-representative samples(7) and up to 82%

among disadvantaged groups such as ethnic minorities and

single-parent families(3,7–12).

The major predictor of food insecurity is low income or

poverty, which limits financial resources for acquiring

food(10,13–15). Other potential determinants of food inse-

curity include belonging to an ethnic minority(10,16–18),

having a lower level of education(10,15–17), being of

younger age(16,19) and family type (single-parent family v.

couples with children)(9,10,14,20). Food insecurity may be

associated with lower fruit and vegetable intakes(21–25),

lower consumption of lean meats(21,23), poorer general

health(13,20,21,23,26–29), chronic conditions such as

CVD(20,30–32) and depression(26,27,33–37), and overweight

or obesity among women(38–44). There are several hypo-

thesised mechanisms through which food insecurity may

be associated with these factors. Budgetary constraints

may result in decreased intakes of fruits, vegetables and

lean meats, which are perceived to be expensive and less

satisfying(45–47), and increased intakes of energy-dense

foods(45–47). These changes may contribute to the devel-

opment of overweight, obesity or poor health. Food

insecurity may also result in a pattern of fasting and

bingeing as a consequence of cyclical access to money;

this pattern may lead to excess weight gain(45,48). Corre-

sponding nutrient deficiencies (due to dietary changes),

metabolic changes and accompanying stress may, in turn,

lead to the development of chronic diseases such as CVD,

diabetes or depression, which may result in increased

utilisation of health-care services(49). An alternative

hypothesis is that poorer general health, depression and
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chronic disease may result in debilitation, decreased parti-

cipation in the workforce and, consequently, lower earning

capacity or material disadvantage which may contribute to

the development of food insecurity. Figure 1 details the

hypothesised associations between food insecurity, socio-

demographic characteristics, diet, and health outcomes.

Within Australia, screening for food insecurity occurs

via a single question in the National Health Survey (NHS),

undertaken every three years. Between 1995 and 2004,

the rate of food insecurity among the Australian popula-

tion remained steady at approximately 5 %. Due to the

perceived low prevalence of food insecurity, screening

was not undertaken in the most recent NHS (2007/08). A

comparison of the single-item NHS measure with the

more comprehensive US Department of Agriculture Food

Security Survey Module (USDA-FSSM) has suggested

that the single item may underestimate food insecurity by

approximately 5 %. Within Australia specifically, a limited

number of studies have investigated the factors associated

with food insecurity. Findings suggest that socio-

demographic characteristics, including low levels of

income, limited financial resources, poor capacity to save

money or being unemployed, may be predictors of food

insecurity(21,50–52). Furthermore, living alone or being of

single marital status(21,51,52), experiencing poor health or

disability(50–52) and renting as opposed to being a home

owner(50,51) were factors potentially associated with food

insecurity.

Few studies internationally have examined how a

broad range of health behaviours and health risk factors

are associated with food insecurity and no known

Australian studies exist investigating these. The recent

financial crisis co-occurred with a food crisis, creating an

unprecedented rise in the prevalence of food insecurity

internationally through a combination of increasing

domestic food prices, decreased income and higher rates

of unemployment(53,54). It is envisaged, therefore, that

the health and social burdens of food insecurity may

increase worldwide, particularly among socio-economically

disadvantaged groups(53,54).

Despite the increasing global salience of food insecurity,

most studies investigating its potential consequences have

been conducted in the USA. Most studies outside the USA

have primarily utilised crude, one-item indicators of food

security which have been shown to underestimate the

prevalence of food insecurity, limiting their ability to assess

food security status(50,55). The range of measures of food

insecurity applied outside the USA has further restricted
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  shops containing food 
- Inability to obtain food
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  vegetables, wholegrain
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Fig. 1 Hypothesised relationships between food security, dietary and health outcomes
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the comparability of the prevalence of food insecurity

between countries, limiting our understanding of the

implications of food insecurity in other developed nations.

To date, most studies that focused on food insecurity

have examined either a population-representative sample

or population subgroups at increased risk, such as ethnic

minorities or single-parent households. Few studies have

examined the prevalence and potential consequences of

food insecurity in geographical areas of concentrated

socio-economic disadvantage. This is of significance,

given that: (i) health promotion strategies and welfare

agencies are increasingly servicing defined geographic

areas; and (ii) efforts to improve health are increasingly

being tailored to areas(56,57).

The current study addresses these limitations in

understanding the sociodemographic, dietary and health

factors associated with food insecurity and builds on

current food security knowledge as it examines the pre-

valence, health and health-related behaviours associated

with food insecurity among residents of socio-economically

disadvantaged urban areas in Australia. It also examines

several aspects of health that have previously been

investigated in disparate studies.

Methods

The present study was approved by the Queensland

University of Technology ethics committee (approval

number 0800000735).

Study scope and sampling

The study was conducted in the Brisbane Statistical

Sub-Division, Australia. The sampling of individuals was

undertaken in a two-stage procedure. The first stage

involved the identification of the most disadvantaged 5% of

census collector districts (CCD) in Brisbane, according to

each CCD’s Index of Relative Socioeconomic Disadvantage

(IRSD). The IRSD is derived from the Australian Bureau of

Statistics using census variables related to advantage and

disadvantage (including income, education and employ-

ment). The IRSD reflects a continuum of disadvantage

through advantage, with lower values indicative of greater

disadvantage(58).

Stage two of the sampling involved selecting 1000

individuals aged between 25 and 45 years from house-

holds within these CCD. Individuals between these ages

were selected in order to capture the age group with the

greatest likelihood of having a residential child (related to

a subsequent aim of the study); however, the final age of

respondents ranged between 20 and 59 years. Data pro-

viding name, gender, age and address were accessed via

the electoral roll (voting is compulsory for all adults

above 18 years of age in Australia). The electoral roll for

the Brisbane Statistical Sub-Division was geocoded to

the selected CCD using MapInfo version 11?5 software

(MapInfo Corporation, Troy, NY, USA) and households

within these CCD were identified. A total of 1000 households

were then randomly selected to participate in the study.

Participants and data collection

Data collection occurred between March and May 2009.

Individuals were contacted about their participation in the

study using the mail-out method developed by Dillman(59).

All selected individuals were offered a small financial

gratuity comprising a $AU 1 lottery ticket. The ques-

tionnaire was twelve pages in length, comprised primarily

of previously validated items, and sought information on

dietary and health factors, household food security status

and sociodemographic information.

Food security status

Food security was assessed using the USDA-FSSM. This is

an eighteen-item food security screening questionnaire with

reliability of a 5 0?75 in the current sample, and categorises

households as: (i) food secure, (ii) low level of food

security, (iii) very low level of food security and (iv) very

low level of food security among children. As the propor-

tions of households experiencing each individual level of

food security were small (11?1% low level of food security,

12?7% very low level of food security and 0?8% very low

level of food insecurity among children), this variable was

dichotomised as ‘food secure’ or ‘food insecure’.

Sociodemographic characteristics

Data on gender, age, country of birth, equivalised

household income, family type and indigenous status

were collected. Participants were asked to indicate their

gender (‘male’ or ‘female’) and indigenous status (‘non-

Indigenous’ or ‘Aboriginal or Torres Strait Islander’). To

determine country of birth, participants were asked to

record the country in which they were born. These were

categorised into ‘Oceanic/Antarctica’, ‘Europe’, ‘Africa

and the Middle East’, ‘Asia’ and ‘the Americas’. Age was

reported as a continuous variable then categorised for

analyses. Participants were also asked to report their total

gross household income. Equivalised income was then

calculated as per the methods employed by the Australian

Bureau of Statistics. First, individuals within the house-

hold were provided weightings (1 for the first adult, 0?5

for consecutive adults, 0?5 for the first child and 0?3 for

each consecutive child). Each weighting was multiplied

by the number of corresponding adults or children and

then summed(60). The income mid-point for each cate-

gory was then divided by this number and categorised

into tertiles, with the lowest tertile indicating the lowest

income per household unit.

Fruit and vegetable intakes

Intakes of fruits and vegetables (including potatoes) were

assessed using short answer questions from the Australian

NHS(60). Participants were asked ‘How many pieces of
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fruit do you usually eat per day?’ and ‘How many servings

of vegetables do you usually eat per day?’ Responses

to this item were categorised as: ‘1 serving per day or

less’, ‘2 servings per day’ or ‘31 servings per day’.

Meat consumption

Questions relating to meat consumption were modified

from those used in the Queensland Cancer Risk Study(61).

Participants were asked to report on their usual weekly

consumption of red meat, fish, chicken and processed

meats (such as sausages, salami, etc.; e.g. ‘How many

times per week do you eat red meat?’). Responses were

categorised as ‘never/less than once per week’, ‘one to

two times per week’ or ‘three or more times per week’.

Takeaway consumption

Takeaway consumption was measured using items

modified from the 1995 Australian National Nutrition

Survey (NNS; the most recent NNS to date)(62). These

items measured the frequency of consumption of potato

chips, fries or wedges, hamburgers, Chinese food, pizza,

cakes, savoury pies, fried fish and fried chicken; these

were the ten most popular takeaway items consumed by

the Australian population(62). Responses were coded as

‘never/ rarely’, ‘less than once per week’ and ‘one or more

times per week’.

Self-assessed health and depression

A single item asked participants to rate their overall health

(‘excellent’, ‘very good’, ‘good’, ‘fair’ or ‘poor’). The

depression domain from the Short Form 12 (SF12; reliability

of a 5 0?79 among this sample) was summed to provide a

continuous scale which was categorised into tertiles to

indicate risk of depression (‘low’, ‘medium’, ‘high’); higher

scores indicated higher risk of depression.

Chronic disease

Consistent with the NHS, participants were asked to

indicate (‘yes’ or ‘no’) whether they had been told by a

doctor, nurse or health professional that they had diabetes,

high blood pressure, hardened arteries, high cholesterol or

heart attack(60).

Weight status

Weight status was assessed using BMI. As per standard

procedure in mail-based surveys, participants were asked

to report their height and weight. BMI was calculated

and categorised as underweight/normal weight (BMI

, 25?00 kg/m2), overweight (BMI 5 25?00 to 29?99kg/m2)

and obese (BMI $ 30?00 kg/m2) using the WHO inter-

national classification for adults’ BMI(63).

Covariates

Based on bivariate analyses, indigenous status, education,

household income and family type were associated with

food insecurity and were considered to be potential

confounding variables (Table 1). Chi-square analyses

were undertaken to investigate the associations between

these covariates and each of the potential outcomes to be

investigated. Covariates that were associated with both

food insecurity and the potential outcome at the bivariate

level were adjusted for during multivariate analyses. As

such, each analysis investigating the association between

food insecurity and a specific outcome has uniquely

adjusted for all relevant potential confounding variables.

The covariates adjusted for during each analysis are

summarised in the footnotes of Table 3.

Based on previous literature, gender was considered a

potential effect modifier and results were initially stratified

by gender. However, as there were no differences

between results that were stratified for gender and those

that were not and the direction of associations between

food insecurity and potential outcomes were similar for

both males and females, data were combined to provide

more statistical power.

Data analyses

Data were analysed using the SPSS statistical software

package version 16 (SPSS Inc., Chicago, IL, USA). Chi-

square analysis was used to test for statistical significance

between food security status and the sociodemographic

and outcome variables. Binary and multinomial logistic

regression analyses were then used to assess the potential

determinants and outcomes of food insecurity controlling

for the appropriate covariates. For variables with more

than 5 % of data missing, a separate category, ‘missing’,

was created.

Results

Of the 1000 individuals sampled, three were unable to

speak English, forty-nine no longer resided at the address

listed on the electoral roll and one was overseas; these

groups were therefore unable to complete the ques-

tionnaire, leaving 947 potential participants. Five-hundred

and five completed questionnaires were returned, resulting

in a final response rate of 53%.

Table 1 summarises the associations between socio-

demographic characteristics and food insecurity. At the

bivariate level, household income, indigenous status,

education and family type were associated with food

insecurity. After each of these variables was included in a

logistic regression model, equivalised household income

was the only factor that remained significant.

Table 2 summarises the demographic and food security

characteristics of participants in the study. The sample

was comparable to the general population residing in the

selected CCD in terms of gender and country of birth. Our

sample included a slightly increased proportion of higher-

income households than the general population. As we

intentionally selected our sample according to age range,
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our sample differed slightly with regard to age distribu-

tion and household structure, with a lower proportion of

individuals aged 20–29 years (17 % in the study sample v.

28 % in the general population of the eighty-two CCD)

and higher proportions of individuals aged 40–49 years

(35 % v. 25 %) and couples with children (49 % v. to 37 %).

The prevalence of food insecurity was about 25 %.

The diet and health characteristics and the results

adjusted for sociodemographic covariates are summarised

in Table 3. Although lower fruit and vegetable intakes

were reported by those from food-insecure households,

differences were not statistically significant.

There were no significant associations between food

insecurity and meat consumption; however, the findings

showed that food-insecure households were two-and-a-

half times more likely to report more frequent hamburger

consumption. For health outcomes, food insecurity was

associated with a two- to threefold increase in having

seen a general practitioner and with a twofold higher

likelihood of being hospitalised within the last 6 months.

A positive association was seen between food insecurity

and poorer general health and depression; food insecurity

was associated with a threefold increase in experiencing

fair or poor general health and with a two- to sixfold

increase in likelihood of depression among respondents

compared with those who were not food insecure. Weight

status was not associated with food insecurity.

Discussion

Our findings showed that food insecurity was prevalent

among adults residing in socio-economically disadvantaged

areas of urbanised Australia. Food insecurity was associated

with lower household income and multiple adverse

health behaviours and outcomes, such as increased risk

of depression, poorer general health and more frequent

hospitalisations or visits to general practitioners. We did

not find evidence that food insecurity was associated with

other sociodemographic characteristics or with fruit and

vegetable intakes, meat consumption, weight status or

chronic disease among this sample. These findings sug-

gest that food insecurity is a salient public health issue

among residents of socio-economically disadvantaged

areas outside the USA. Health promotion and welfare

strategies aimed at improving food security status may

need to address the increased rates of poor health,

depression and health-service utilisation associated with

Table 1 Association between food security status and sociodemographic covariates: individuals aged $ 20 years (n 487) from
disadvantaged suburbs of Brisbane city, Australia, 2009

Food insecure (reference: food secure)

Demographic characteristic Food secure (%) Food insecure (%) P value OR 95 % CI

Gender
Male 47?0 36?5
Female 53?0 53?5 0?15

Age group (years)
20–29 17?8 14?3
30–39 31?2 25?9
40–49 33?2 41?1
50–59 17?8 18?8 0?81

Country of birth
Oceanic/Antarctica 70?0 74?1
Europe 7?1 7?8
Africa & Middle East 2?6 2?6
Asia 12?7 12?1
Americas 2?0 0?0 0?10

Equivalised household income
Highest tertile 20?7 57?1 1?00
Middle tertile 34?9 30?6 2?82* 1?37, 5?78
Lowest tertile 44?4 12?2 ,0?01 8?96* 4?41, 18?21

Family type
Couple, with children 49?2 45?9 1?00
Couple, no children 30?0 12?9 1?29 0?71, 2?32
Single-parent family 20?8 41?1 1?79 0?99, 3?26
Single, no children ,0?01 1?03 0?46, 2?29

Indigenous status
Non-indigenous 97?4 92?1 1?00
Aboriginal or Torres Strait Islander 2?6 7?9 0?03 1?66 0?55, 5?07

Education
Year 10/less 25?1 39?3 1?00
Year 11–12 22?5 28?6 1?25 0?70, 2?23
Diploma/certificate/trade 28?6 20?5 0?71 0?38, 1?32
Bachelor’s degree 15?6 8?9 0?62 0?27, 1?43
Postgraduate qualification 8?1 2?7 0?03 0?56 0?14, 2?14

*Significant at P , 0?05.
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food insecurity to reduce the potential burden of these

health and social consequences in such areas.

As expected, lower household income was associated

with food insecurity. This is likely due to fewer financial

resources with which to acquire food (resulting in food

insecurity). At the bivariate level, indigenous status,

education and family type were also associated with food

insecurity. However, these associations were no longer

statistically significant after adjustment for income. This

may suggest that these factors affect food security status

indirectly through income, rather than directly.

Consistent with previous findings, we found that

food insecurity was associated with poorer general

health(13,20,21,23,26–29), increased risk of depression(26,27,33–37)

and more frequent hospitalisations and visits to general

practitioners(64,65). There are two hypothesised pathways

by which food insecurity may be associated with adverse

health, including (i) physiological and psychological

changes due to nutrient deficiencies and (ii) the stress and

anxiety experienced as a result of being unable to access

sufficient amounts of food. Alternatively depression and

poor health may limit participation in the workforce,

lowering earning capacity and contributing to the devel-

opment of food insecurity(20,27,33,35). The direction of

these associations is unclear; to date, studies examining

these issues have been cross-sectional, with the exception

of two(27,35) that suggested that food insecurity may be a

precursor to depression.

We did not find an association between food insecurity,

fruit and vegetable and meat intakes among our sample.

Those from food-insecure households reported more

frequent consumption of hamburgers, but not other

Table 2 Demographics and food security characteristics of the study sample (n 487) compared with the total
population in the selected census collector districts (CCD), disadvantaged suburbs of Brisbane city, Australia, 2009

Demographic characteristic Total study sample (%)
Total population of

selected CCD in study (%)

Gender
Male 44?5 48?5
Female 55?5 51?5

Age (years)
Mean 40?4
SD 9?0

Age group (years)
20–29 16?8 27?3
30–39 30?0 26?4
40–49 35?1 25?1
50–59 18?1 21?2

Country of birth
Oceanic/Antarctica 74?4 75?3
Europe 7?4 8?6
Africa & Middle East 2?9 1?4
Asia 13?8 13?3
Americas 1?5 1?4

Equivalised household income
#$AU 499 22?9 23?6
$AU 500–$799 17?7 25
$AU 800–$999 11?5 8?7
$AU 1000–$1399 16?2 22?5
$AU 1400–$2499 27?1 16?4
$$AU 2500 5?6 3?7

Family type
Couple, no children 25?1 29?8
Couple, with children 49?2 37?4
Single-parent family 25?7 32?8

Indigenous status
Non-indigenous 95?7 94?1
Aboriginal 3?5 5?1
Torres Strait Islander 0?5 0?4
Aboriginal and Torres Strait Islander 0?3 0?4

Education
Year 10/less 28?6
Year 11–12 24?5
Diploma/certificate/trade 26?1
Bachelor’s degree 13?9
Postgraduate qualification 6?8

Food security status
Food secure 71?3
Low level of food security 11?1
Very low level of food security 12?7
Very low level of food security among children 0?8
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Table 3 Diet and health characteristics (%) according to food security status and adjusted associations (odds ratios and 95 % confidence
intervals) between health and dietary outcomes and food security status: individuals aged $20 years (n 487) from disadvantaged suburbs
of Brisbane city, Australia, 2009

Food insecure (reference: food secure)

Food secure (%) Food insecure (%) OR 95 % CI

Dietary factors
Fruit intake

1 piece per day or less 52?8 62?9 1?00
2 pieces per day 28?9 25?0 0?73 0?44, 1?19
31 pieces per day 18?4 12?1 0?55 0?29, 1?05

Vegetable intake-
1 serving per day or less 31?0 28?1 1?00
2 servings per day 30?1 22?0 0?75 0?40, 1?42
31 servings per day 38?9 22?1 0?89 0?47, 1?59

Frequency of takeaway consumption
Hamburgers-

-

Never/rarely 53?6 44?0 1?00
Less than once per week 32?9 38?8 1?20 0?70, 2?08
1 or more times per week 8?4 12?9 2?54* 1?10, 5?85

Fried chickeny
Never/rarely 55?7 41?6 1?00
Less than once per week 33?1 43?4 1?50 0?85, 2?67
1 or more times per week 11?1 15?0 1?28 0?56, 2?97

Fried fish/seafood
Never/rarely 50?0 45?0 1?00
Less than once per week 38?6 42?3 1?22 0?77, 1?93
11 times per week 11?4 12?6 1?22 0?61, 2?44

Potato chip intakeJ
Never/rarely 32?9 30?1 1?00
Less than once per week 46?0 42?5 0?99 0?59, 1?68
11 times per week 21?1 27?4 1?38 0?77, 2?49

Chinese/Asian/Indianz
Never/rarely 44?9 49?1 1?00
Less than once per week 42?9 43?5 0?99 0?57, 1?72
11 times per week 12?2 7?4 0?60 0?22, 1?62

Pizza--
Never/rarely 55?0 45?5 1?00
Less than once per week 40?5 44?6 1?34 0?84, 2?45
11 times per week 4?50 9?8 1?90 0?77, 4?65

Cakes/sweet buns/muffins/scones
Never/rarely 41?8 33?6 1?00
Less than once per week 31?7 37?9 1?49 0?91, 2?45
11 times per week 21?6 24?1 1?39 0?79, 2?43

Pies/sausage rolls/pastries--
Never/rarely 52?4 43?1 1?00
Less than once per week 32?3 39?7 1?51 0?93, 2?45
11 times per week 9?8 12?9 1?67 0?82, 3?42

Frequency of meat consumption
Processed meatz

Never/less than once per week 59?1 56?5 1?00
11 times per week 40?9 43?5 0?49 0?17, 1?43

Red meat-
Never/less than once per week 12?6 17?2 1?00
11 times per week 87?4 82?8 0?78 0?38, 1?58

Chicken-

-

-

-

Never/less than once per week 17?1 18?1 1?00
11 times per week 82?9 81?9 1?24 0?65, 2?37

Fish
Never/less than once per week 46?5 48?2 1?00
11 times per week 53?5 51?8 0?93 0?61, 1?43

Health outcomes
General healthy

Excellent/very good 49?4 27?8 1?00
Good 37?8 45?2 1?42 0?74, 2?73
Fair/poor 12?8 27?0 3?25* 1?52, 6?96

Visits to GP in last 6 months-
0 times 49?4 27?8 1?00
1–2 times 37?8 45?2 2?43* 1?36, 4?36
31 times 12?8 27?0 3?33* 1?61, 6?87

$1 hospitalisations in last 6 months-

-

7?9 16?7 2?17* 1?14, 4?14
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takeaway foods. Evidence from the USA and Canada

suggests that food insecurity is associated with lower

intakes of fruit and vegetables(22,23,25) and lean meat(23).

Only one other study has investigated the association

between food insecurity and takeaway consumption(22).

Similar to the current study, it found no association

between food insecurity and consumption of takeaway

items(22). Limited consumption or exclusion of lean

meats, fruits and vegetables among food-insecure indivi-

duals may be due to the perception that these food

groups are expensive(45,48). Objective data collected on

food prices suggest that these food groups, which are less

energy-dense, are more expensive than satiating energy-

dense foods, such as those high in sugars or fats(46,47).

Consequently, food-insecure households may be less

likely to consume foods such as lean meats, fruits and

vegetables, and more likely to have diets that comprise

more energy-dense options(45,48).

Among the general Australian population, fruit and

vegetable intakes have been found to be low, with about

50 % and 10 % of Australian adults consuming the

recommended servings of fruits and vegetables, respec-

tively(66). Lower socio-economic groups are less likely

to consume the recommended servings of fruits and

vegetables(67). Our sample of adults comprised primarily

participants who were disadvantaged in terms of their

area- and individual-level socio-economic position. Com-

pared with a population-representative sample, the fruit

and vegetable intakes of the current sample were lower(66).

Therefore, an association between food insecurity and fruit

and vegetable intakes may not have been apparent, as has

been shown in studies utilising samples with greater socio-

economic variation(21,22,24).

The findings of the current study did not support an

association between food insecurity and weight status.

Evidence from previous studies is inconsistent and the

existence of an association between food insecurity and

weight status remains debatable; some studies have

shown a positive association (more consistently seen

among women)(21,38–44), whereas others report no asso-

ciation(30,68–71). Socio-economic disadvantage, particu-

larly among women, has been shown to be associated

with overweight and obesity(72). The null association

found in the current study may be due to the sample

being drawn from socio-economically disadvantaged

areas. Our reliance on self-reported height and weight to

calculate BMI may also explain the lack of an association,

as individuals are more likely to overestimate their height

and underestimate their weight(73–76), resulting in a lower

calculated BMI.

We did not find any association between food insecurity

and self-reported diabetes, high cholesterol, hardened

arteries or stroke. Similarly, this lack of association may be

due to our socio-economically disadvantaged sample. There

is a limited body of literature pertaining to associations

between food insecurity and chronic disease, specifically

heart disease, blood pressure, cholesterol and diabetes.

Heart disease and high blood pressure have previously

Table 3 Continued

Food insecure (reference: food secure)

Food secure (%) Food insecure (%) OR 95 % CI

Chronic disease
Diabetesyy 7?2 7?0 0?87 0?37, 2?03
High blood pressureJJ 17?3 19?1 1?11 0?63, 1?97
High cholesterolJ 18?3 20?7 1?24 0?72, 2?15
Hardened arteries 1?2 1?8 1?52 0?27, 8?40
Heart attackyy 0?9 1?8 1?67 0?26, 10?82
Overweight/obesity 23?1 27?8 1?28 0?80, 2?07

Depressionzz
Low 50?7 16?4 1?00
Middle 32?0 40?5 2?44* 1?26, 4?70
High 15?3 40?5 5?77* 2?88, 11?54

BMI---
Normal weight 44?0 22?9 1?00
Overweight 33?4 19?2 0?93 0?54, 1?60
Obese 22?6 29?0 1?31 0?76, 2?26

GP, general practitioner.
*Significant at P , 0?05.
-Adjusted for equivalised household income.
-

-

Adjusted for indigenous status.
yAdjusted for equivalised household income, indigenous status, household structure and education.
JAdjusted for family type.
zAdjusted for equivalised household income and education.
--Adjusted for family type and indigenous status.
-

-

-

-

Adjusted for equivalised household income and indigenous status.
yyAdjusted for indigenous status.
JJAdjusted for education and family type.
zzAdjusted for equivalised household income, indigenous status and household structure.
---Adjusted for education.
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been shown to be associated with food insecurity in

one Canadian study(20); however, these results were not

replicated among other studies in the USA(30,32). Multiple

studies have suggested that food insecurity is positively

associated with diabetes(8,20,43). The evidence pertaining to

cholesterol is inconsistent. One study found that food

insecurity was associated with raised levels of LDL cho-

lesterol and TAG among American women(31); however,

two other studies contradicted these findings(30,32).

The findings of the current study should be interpreted

within the context of a number of limitations. First, the

cross-sectional nature of the study did not allow for

assessment of the temporal relationship between food

insecurity and potential outcomes; consequently it is

unknown whether food insecurity preceded the devel-

opment of poor health, depression and increased health-

service utilisation or whether food insecurity occurred

as a result of these conditions. Second, our data were

collected via mail survey, which may have biased the

sample against those from non-English speaking back-

grounds and/or with poor literacy. Consequently, our

study may under-represent some of the most dis-

advantaged segments of society and those at highest risk

of experiencing food insecurity; therefore the magnitude

of associations in the current study may underestimate

those in the population. Third, our survey relied on self-

reported data, leaving our study open to potential

response bias. In particular, participants may have under-

reported with regard to weight status(73–76). Potential

under-reporting of food insecurity may suggest a rate

higher than the 25 % identified in our study.

There are very few studies investigating the associa-

tions between food insecurity, health status, health-care

utilisation, chronic conditions and dietary behaviours.

More research is required, particularly among developed

countries outside the USA, to monitor the prevalence and

potential consequences of food insecurity. The findings

of the current study may provide a framework for the

development or improvement of policies and interventions

to address factors associated with food insecurity in an

effort to reduce the potential social and economic burdens.

Conclusions

Food insecurity may be prevalent in urbanised dis-

advantaged areas in Australia; among this sample,

approximately 25% of respondents reported household

food insecurity. Households with lower incomes may be at

higher risk of experiencing food insecurity. Furthermore,

individuals experiencing food insecurity may be at risk of a

wide range of adverse health outcomes, including poorer

general health and increased risk of depression, and are

likely to increase their utilisation of general practitioner

and hospital services. As the prevalence of food insecurity

is predicted to increase in the context of the recent food

and financial crises, the public health significance of food

insecurity is likely to increase.
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