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Abstract
Objective: To develop a measure of food and nutrition security for use among an
Australian population that measures all pillars of food security and to establish its
content validity.
Design: The study consisted of two phases. Phase 1 involved focus groups with
experts working in the area of food security. Data were assessed using content
analysis and results informed the development of a draft tool. Phase 2 consisted of
a series of three online surveys using the Delphi technique. Findings from each
survey were used to establish content validity and progressively modify the tool
until consensus was reached for all items.
Setting: Australia.
Subjects: Phase 1 focus groups involved twenty-five experts working in the field of
food security, who were attending the Dietitians Association of Australia National
Conference, 2013. Phase 2 included twenty-five experts working in food security,
who were recruited via email.
Results: Findings from Phase 1 supported the need for an Australian-specific tool
and highlighted the failure of current tools to measure across all pillars of food
security. Participants encouraged the inclusion of items to measure barriers to food
acquisition and the previous single item to enable comparisons with previous data.
Phase 2 findings informed the selection and modification of items for inclusion in
the final tool.
Conclusions: The results led to the development of a draft tool to measure food
and nutrition security, and supported its content validity. Further research is
needed to validate the tool among the Australian population and to establish inter-
and intra-rater reliability.
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Food and nutrition security has been defined inter-
nationally and is considered a basic human right(1). The
accepted definition of food and nutrition security is that it
‘exists when all people at all times have physical, social and
economic access to food, which is safe and consumed in
sufficient quantity and quality to meet their dietary needs
and food preferences … allowing for a healthy and active
life’(2). This definition is underpinned by a conceptual
framework which identifies four pillars of food security:
food access, availability, utilisation and stability(3).

Food and nutrition insecurity may be associated with a
range of adverse outcomes among adults and children.
With limited food available in a household and limited
financial resources to purchase food, individuals may
resort to the consumption of cheap, poor-quality foods,
high in energy, fat and sugar, and of low nutritional
value(4,5). Among adults, food insecurity and the resultant
dietary patterns have been associated with obesity,

particularly among women(6), an increased risk of chronic
conditions including diabetes and hypertension(4,7), as
well as anxiety, depression and mood disorders(4,5).
Among children, food insecurity may be associated with
poorer general health(8,9), atypical or problematic beha-
viour(4) and issues with development during toddler
years(10). Severe food insecurity can also lead to nutritional
deficiencies(11,12) and inadequate energy intake(5), result-
ing in weight loss and low body weight(4). Given the
potential adverse impacts of food insecurity on health, it is
an issue of great concern that may be contributing to the
growing national burden of disease.

Various single-item and multi-item tools have been
developed to determine the prevalence of food insecurity
at a population level. These measures are outlined in
Table 1. In Australia, the measurement of food insecurity is
limited to a single item from the Radimer/Cornell Food
Security Scale, included in the three-yearly National Health
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Survey (NHS). This single item asks whether anyone in a
household has run out of food in the preceding 12 months
and been unable to purchase more due to a lack of money.
Households that respond affirmatively to this question are
followed up with a sub-question that asks: ‘When this
happened, did you or members of your household go
without food?’(13). Due to the presumed low prevalence of
5% among the general population, food insecurity data are
not routinely collected in Australia. The latest survey to
assess food insecurity in the Australian population was the
Australian Health Survey in 2011–12. Prior to this, the last
time food insecurity was assessed among the general
population was in the 2004–05 NHS, having been omitted
from the 2007–08 NHS(14). Previous studies have suggested
that the single-item measure (used to estimate food inse-
curity in Australia) may underestimate the prevalence of
food insecurity by approximately 5% compared with more
comprehensive multi-item measures(15). While this item has
been found to have a high level of specificity (96%), it has
a low sensitivity of only 57%(15), meaning that its accuracy
in the identification of households experiencing food
insecurity is poor. It also fails to consider diet quality,
thereby ignoring nutrition as an important consideration for
food and nutrition security. In addition, the Radimer/Cor-
nell single item cannot distinguish between different levels
of severity of food insecurity(16), which range from concern
about not having enough food to the most severe form, at
which point children in the household are food insecure
and experience hunger(17). These limitations also apply to
other single-item measures, including the Concern About
Food Security question, the US Department of Agriculture
Food Sufficiency question, and the Expanded Food and
Nutrition Education Program Evaluating/Reporting System
question(18).

Ideally, information on a variety of experiences and
behaviours must be collected to accurately illustrate the
varying degrees of severity of food insecurity. While data on
sensitivity and specificity are not available for all measures of
food security, as shown in Table 1, the data available suggest
that greater sensitivity can be achieved through use of a multi-
item tool compared with single-item tools. The high level of
reliability seen for multi-item measures further supports their
use in the measurement of food insecurity across different
levels of severity. Although the comprehensive, multi-item
tools provide more accurate measures of food security, dis-
tinguish between varying degrees of food insecurity, and may
provide information on child and adult household food
security status separately(19), they have a number of limita-
tions. These tools are not validated among the Australian
population(20) and focus solely on a single domain of food
insecurity (affordability). They fail to consider other factors
contributing to food insecurity within an Australian context,
such as issues with transport to food stores(21,22), the avail-
ability of food in local stores, especially in remote areas(23),
and the availability of culturally appropriate foods(24). In this
way, these measures do not consider all four pillars of food
security and may underestimate the prevalence of food
insecurity among particular at-risk subgroups of the Australian
population, such as those living in rural or remote areas(25,26),
migrants and refugees(24), and older adults who are socially
isolated(27). The public health significance of the implications
of food insecurity warrants appropriate monitoring and sur-
veillance of this issue, using an accurate and comprehensive
tool, to allow for the development of appropriate, targeted
interventions for its alleviation.

The present research aimed to develop a tool capable of
measuring food and nutrition security across all four pillars
of food insecurity among the Australian population and to
evaluate its content validity.

Methods

Study design
The study consisted of two phases. Phase 1 involved focus
groups with dietitians who were attending the Dietitians
Association of Australia National Conference, 2013 and
who had an interest in, or were working in, the area of
food security. Data from this phase were analysed and
used to develop a draft tool. Phase 2 consisted of a series
of three online surveys (comprising both quantitative and
qualitative questions) conducted using the Delphi techni-
que, which enabled revision of the tool. Figure 1 provides
a summary of the study methodology.

Phase 1

Participants and sample
Twenty-five dietitians with an interest in or working in the
field of food security, who had registered to attend a food

Table 1 Reliability, sensitivity and specificity of tools for measuring
household food security status(18)

Measurement tool
No. of

questions
Reliability

(Cronbach’s α)
Sensitivity/
specificity

Single-item measures
USDA Food Sufficiency
question(18)

1 NR Sensitivity: 32%
Specificity: 90%

EFNEP Evaluating/
Reporting System
question(18)

1 NR NA

Concern About Food
Security question(18)

1 NR NA

Single-item NHS
question(15)

1 NR Sensitivity: 57%*
Specificity: 96%*

Multi-item measures
CCHIP Hunger Index(18) 8 0·80–0·89 NA
Radimer/Cornell FSS(18) 13 0·84–0·86 Sensitivity: 89%

Specificity: 63%
USDA HFSSM(18) 18 0·74–0·93 NA

USDA, US Department of Agriculture; EFNEP, Expanded Food and Nutrition
Education Program; NHS, (Australian) National Health Survey; CCHIP,
Community Childhood Hunger Identification Project; FSS, Food Security
Scale; HFSSM, Household Food Security Survey Module; NR, not relevant.
NA, not available.
Values for test–restest reliability not available for any tools.
*USDA HFSSM is the comparison tool.
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security workshop at the annual Dietitians Association of
Australia conference, were invited to participate in focus
groups to inform the development of an Australian-
specific measure of food security. All workshop regis-
trants received an email invitation to participate, along
with a summary of existing measures of food security that
are currently available and the focus group interview
schedule. Participants worked across a range of areas of
dietetics including community and public health, clinical
acute care, research, and policy development.

Data collection
During the food security workshop, members of the
research team facilitated three simultaneous focus groups
of 1 h duration. The interview schedule consisted of ten
open-ended questions, asking participants their opinions
about the necessity to measure food security, at which
level measurement should occur (household/individual,
community, national), what groups would benefit from
a specific measure of food security, what themes should
be included in an Australian-specific measure of food

25 attendees of a food security workshop
at the DAA National Conference, 2013 –
3 focus groups, 1 h duration

Content analysis of data

Delphi online survey – Round 1

Content analysis of qualitative data, percentage
agreement analysis of quantitative data

Content analysis of qualitative data, percentage
agreement analysis of quantitative data

Data collection: definition of food insecurity,
levels at which to measure, at-risk groups,
strengths/weaknesses of current measures,
potential for misinterpretation of items, themes
to include in a new tool, domains missing from
current measures

Delphi online survey – Round 2

Recruitment of participants for Phase 1PHASE 1

PHASE 2
ROUND 1

25 participants

PHASE 2
ROUND 2

15 participants

Content analysis of qualitative data, percentage
agreement analysis of quantitative data

Delphi online survey – Round 3PHASE 2
ROUND 3

7 participants

Participant feedback on
draft tool

Participant feedback on revised
tool and items lacking consensus
in Round 1

Participant feedback on revised
tool and items lacking consensus
in Round 2

Development/adaptation of items for
inclusion in new tool

Proposed tool finalised based on Round 3 results

TOOL
DEVELOPMENT

Revision of tool based on Round 1 results

Revision of tool based on Round 2 results

Recruitment of participants for Phase 2

TOOL
COMPLETION

Individuals invited via email and snowball
sampling to participate (including academics,
dietitians, community and public health
nutritionists, those working in government, non-
government and emergency food relief
organisations)

PHASE 2

Fig. 1 Study design and methodology for development of an Australian food security measurement tool and content validation
(DAA, Dietitians Association of Australia)
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security, whether there are any limitations with current
measures and whether these current measures are ful-
filling their intended purpose. Participants’ responses were
audio-recorded and transcribed.

Data analysis
Data were assessed via a content analysis, during which
responses to questions were interpreted and system-
atically classified via coding into themes and patterns(28).
Wording used by participants was maintained to prevent
the loss of meaning.

Construction of the Australian food security tool
Based on the themes identified, nine potential items for
inclusion in the food security tool were compiled utilising
components of existing measures of food security (US
Department of Agriculture Household Food Security Survey
Module, Radimer/Cornell Food Security Scale, New Zeal-
and National Health Survey food security questions). Items
were combined in ascending order of ‘severity’, ranging
from the experience of anxiety or worry that food may run
out, to adults or children skipping meals or going an entire
day without eating due to an inability to acquire food. This
draft tool took into consideration the focus group findings
relating to the level at which food security should be
measured, issues with current measures, themes that should
be included and items missing from existing measures.

Phase 2

Participants and sample
Participants in the workshop who were willing to partici-
pate, as well as other experts who had been identified as
working in the area of food security across Australia
(including academics, those working in government and
non-government organisations, staff of emergency food
relief organisations, dietitians, and community and public
health nutritionists), were invited via email to take part in a
series of three online surveys. Snowball sampling was also
utilised, with potential participants asked to forward the
study link on to others working in the area of food security.

Data collection
Data were collected via three rounds of online surveys
administered according to the Delphi technique. This
methodology involves a group of experts on a given topic
providing their opinions on the research problem over a
series of rounds, with the ultimate goal being to reach a
predetermined level of consensus. Questions are presented
to the group repeatedly (i.e. the respondents from the first
survey are the same for the second and third surveys) until
this consensus is achieved or the Law of Diminishing
Returns is evident(29–31). In the present study, consensus
initially required agreement among at least 75% of
participants(32–34).

Surveys were developed using KeySurvey, an Internet-
based survey system. For all individual items that made up
the draft tool, each participant was asked to indicate which
he/she thought should remain in the final version or which
he/she thought should be excluded. Questions also asked
whether any important items or concepts had been
omitted and whether any items, or wording of items, could
be interpreted in a way other than intended.

The draft tool was presented to participants for feedback
through the online surveys described. As per the Delphi
process, responses were collated and analysed to refine the
draft version of the tool, after which a link to an adapted
version of the previous survey was sent to participants.
Items which reached 75% consensus for inclusion were
retained in the final tool, whereas items which reached
75% consensus for exclusion were removed. The inherent
nature of the Delphi process allows participants to reassess
their initial judgements to subsequently modify previous
comments or responses based on the ability to review and
assess feedback in the context of comments from other
Delphi respondents(35). As such, when consensus was not
achieved regarding inclusion or exclusion of an item
(i.e. less than 75% agreement for a ‘Yes’ or ‘No’ response,
respectively), the item was presented again to the group in
the subsequent round, along with an explanation of why
the question was being asked a second time.

Data analysis
Data for closed-ended quantitative questions were sum-
marised as percentages, with 75% set as the requirement
for consensus. Responses to open-ended qualitative
questions requiring written feedback were assessed via a
content analysis and frequency of response occurrence
was used to identify the most common themes.

Revisions and content evaluation of Australian food
security tool
The proposed tool was modified based on the feedback
from survey respondents. As indicated above, items which
reached a consensus of 75% or more for inclusion were
retained in the final survey; items which reached a con-
sensus of 75% or more for exclusion were removed.
A small number of items did not reach consensus for either
inclusion or exclusion; of these, those that 50% or more of
the participants indicated should remain were retained,
with the potential for exclusion based on future con-
sultation with experts, vulnerable subgroups and pilot
testing utilising rigorous quantitative methodologies to
assess the psychometric properties of the tool and the
contribution to measurement by each individual item. The
retention of items that reach a consensus level of 51% in a
required category is also consistent with previous prac-
tice(36). Suggestions made by participants for changes to
wording and response categories were also incorporated
in the revision of the tool.
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Results

Focus groups – Phase 1
Key themes that emerged from the focus groups indicated
the following: there is a perceived need for a multi-item
Australian-specific tool; the tool needs to measure beyond
food affordability and be able to assess all of the under-
lying domains of food security; the severity of food inse-
curity must be able to be measured; the time frame for
measurement may be problematic; and the tool should be
generic with additional items added for particular groups if
necessary.

Need for a multi-item Australian-specific tool
Participants suggested that the single-item tool currently uti-
lised for the measurement of food security in Australia is
inadequate alone. There exists a need for standardised mea-
sures of household, community and national food security
that are Australian-specific and able to measure concepts
across all pillars of food security. There was a particularly
strong focus on measurement at the household and com-
munity levels. However, a large proportion of subsequent
responses from participants focused on household-level food
security. Despite the inadequacy of the current single-item
measure, it was suggested that the one question be retained
within a larger tool to enable comparisons with previous data:

‘As a tool on its own, the one question is not enough.’

‘Even if we are not happy with it, we have to have the
one question as it has been used for 15 years, and gives
some kind of consistency and tells a story over time.’

Going beyond food affordability
The current focus of existing tools on only one aspect of
food security, affordability, was highlighted as a significant
limitation to measurement, with issues of food access,
availability and utilisation failing to be considered:

‘In the ABS [Australian Bureau of Statistics] survey
even very high income earners tick the run out of food
category, so it’s not just about total money it’s about
convenience, affordability, time, rent, household
spending, and food becomes a discretionary item.’

To address this issue, it was suggested that any new tool
assess multiple barriers to food security including trans-
port, distance to food stores, geographic location, financial
resources, housing, cooking and storage facilities, cooking
skills, cost of healthy compared with unhealthy foods,
food literacy and mobility issues:

‘I find them all victim-centric, and there is a lack
of consideration of barriers outside the home.
Identifying barriers is important; maybe there could
be a question “are any of these barriers to” ... It could
be personal transport, public transport or both.’

‘We are measuring someone’s current food security
status but we are not measuring some of the deeper
determinants of food insecurity.’

‘There is a lot of focus on affordability. Maybe this
could be broadened in scope (e.g. “can I access
food”).’

‘I think that identifying barriers is important to a
rights-based approach to food, rather than focusing
on individual accountability.’

‘We need a tool that looks at domains other than just
affordability (availability and access and any other
number of domains).’

Measuring severity
Participants strongly encouraged the measurement of food
insecurity among adults, adolescents and children, and
suggested that any tool developed should seek to differ-
entiate between the varying levels of severity of
food insecurity, which the single item used previously
failed to do:

‘I think that we should try to measure the level of
severity of food insecurity.’

‘Children and young people are not asked enough
about their experiences of food insecurity.’

‘Whichever survey you choose you want one that
gives you the most detail on populations.’

Time frame and generic tool
Participants also expressed a range of views regarding an
appropriate time frame over which items in the tool should
gather information and the complexities associated with
determining a reference time frame for measurement.
Some suggested that asking households about their food
security status over the previous 12 months is too long a
period, while others suggested that this be a minimum:

‘It is difficult to shorten the time period due to the
transience [of food insecurity].’

‘You might ask in the last 12 months, but invariably
people might think over the last two weeks.’

Lastly, focus group participants suggested that a single,
generic tool be developed, with additional items of rele-
vance to particular at-risk populations that could be added
to the generic tool to make it more suitable for these
subgroups:

‘I would like to see a tool that is generic and
applicable to everybody, rather than having a
separate tool for each vulnerable group.’

‘You might have a single central tool and maybe you
can add a couple of questions and tailor that tool as
you need to suit specific groups.’
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Delphi study – Phase 2
Due to the use of a snowball sampling technique,
whereby potential participants were encouraged to for-
ward the study link on to others working in the area of
food security, the total number of people initially con-
tacted is unknown and an initial response rate unable to
be calculated. Twenty-five people participated in the first
survey round. Of the initial twenty-five respondents, fif-
teen continued participation in the second round. Seven of
the fifteen respondents from the second round then par-
ticipated in the third round. This resulted in response rates
of 68·2% and 31·8% for the second and third rounds,
respectively.

Round 1 survey
Consensus was reached in Round 1 for twenty-four items/
sub-items in the draft tool. The remaining twenty-five
items/sub-items that did not reach consensus were
reassessed in the subsequent second round of surveys.
Qualitative feedback from participants provided additional
items and response options that could be included and
ways in which the wording of items in the draft tool could
be modified. A commonly occurring theme was that the
subjective nature of the term ‘quality food’ and potential
for misinterpretation may limit the validity of the item
related to this component of food and nutrition security.
Consequently, ‘quality food’ was replaced by ‘safe food’,
reflecting a definition of quality that includes acceptable
food that is safe to eat. ‘Nutritious’ was proposed by
numerous respondents as a more suitable descriptor
than ‘healthy’, which was identified as a value-laden
term that could be confused with products marketed as
‘health foods’.

Participants highlighted certain areas that the draft tool
did not cover, suggesting specific response categories be
added to the first question relating to access to, and
availability of, culturally appropriate food; items were
subsequently included and sent out for comment in the
following rounds. With regard to wording, participants
recommended that items and response options be
simplified to improve readability and comprehension.
Lastly, it was suggested that the 12-month time frame used
in previous food security measures is too long. These
recommendations were again taken into consideration
in revision of the tool.

Round 2 survey
Participants did not support the inclusion of the item
asking about access to ‘safe food’ in the final tool (53·3%
responded ‘No’), with qualitative feedback indicating that
this term may also be misunderstood by respondents and
that ‘safe’ would need to be defined if this item were
to be included. With regard to barriers to food security that
had not received at least 75% agreement in Round 1,
percentage agreement for inclusion in the final tool
increased across the majority of response options in

Round 2. Agreement also increased for many of the
specific adult-related and child-related items for which
consensus was not achieved in the previous round. Those
still not receiving 75% consensus asked whether adults in
the household had eaten less than they thought they
needed (73·3% answered ‘Yes’) and whether children had
the size of their meals cut down over the given time
period (53·3% answered ‘Yes’). As discussed previously,
items which did not receive 75% agreement for either
inclusion or exclusion, but which at least 50% of
participants thought should be included in the final tool,
were retained for future investigation among a larger
sample. The 50% agreement was considered adequate
due to the dwindling number of respondents and the
decision made to include these initially until further
validation studies could assess their meaningful contribu-
tion to the measure.

The survey also asked participants whether the final
tool should measure the frequency of experiences of food
insecurity for all items, as responses from the previous
round had been mixed (55% responded ‘Yes’, 45%
responded ‘No’). An increase was seen in support for
measuring frequency for all items, with 64·3% answering
affirmatively. As more than 50% supported this, revisions
to the tool included response options measuring fre-
quency for all items in the tool. Lastly, minor changes were
again proposed to the wording of certain items and
response options, and were taken into consideration in
tool modification prior to the final round.

Round 3 survey
Items that did not reach the cut-off for consensus, but for
which 50% or more of respondents indicated should be
included, were retained in the draft tool assessed during
Round 3. Participants agreed unanimously with this
process, thus these items were retained in the final version
of the tool. Findings from this final round of surveys
supported the content validity of the tool developed.
Respondents agreed that the tool reflected barriers to food
acquisition (100%) and experiences of food insecurity that
evaluated the varying severities of the issue (100%), and
assessed concepts across the four pillars of food security
(85·7%) and both food and nutrition security (85·7%).
The items included in the final version of the tool are
summarised in Table 2.

Discussion

The themes identified from participant responses
throughout the study assisted in addressing limitations of
existing tools. Focus group participants suggested that a
new tool should measure a broader range of barriers to
food security, which would enable evaluation of the
access, availability and utilisation pillars of food security,
addressing a limitation identified in food security measures
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currently available that often focus solely on food insecurity
resulting from financial constraints. Further supporting this
is research by Saunders et al.(37,38) on measures of depri-
vation, which suggests that a focus on poverty status alone
does not acknowledge other factors beyond financial
resources that can contribute to household deprivation.
Addressing limitations of existing food security tools will
provide additional information not gathered previously and
offer avenues for interventions to address food insecurity
more effectively within population groups.

The diverse nature of the Australian population creates
difficulties in constructing a single tool to be used among
the general population and specific sub-populations alike.

As such, the suggestion for a generic tool with additional
questions of relevance to specific subgroups that can be
added would assist in making the tool applicable to
various at-risk groups within the population. Consultation
with food security experts working with such groups
would assist in ensuring the tool is tailored to be as
applicable and relevant as possible to these groups and
their experiences of food insecurity. Future consultation
with experts, vulnerable subgroups and traditional vali-
dation studies will also assist in refining response cate-
gories for measuring frequency and further investigating
items that were retained in the current study, despite not
reaching the ideal 75% consensus cut-off.

Table 2 Items reaching consensus for inclusion in the final Australian food security measurement tool

Item
Agreement on

inclusion in final tool (%)
Corresponding pillar

of food security

Anyone else in house or home
Ever not had enough food to eat? 79·2 Access
Ever not been able to have nutritious food to eat?* 52·2 Access

Barriers to enough food, or nutritious food
There just isn’t enough money for food 100·0 Access (affordability)
There are too many other things to pay for (such as rent, bills, medicines, etc.) 100·0 Access (affordability)
The food in the store, shops, supermarket or market costs too much 92·3 Access (affordability)

Availability
It is too hard to get to the store, shops, supermarket or market 100·0 Access
The store, shops, supermarket or market is too far away* 66·7 Access
The shops don’t sell or stock nutritious food 100·0 Availability
Food that is familiar or appropriate for our culture or religion is not available 100·0 Availability
Don’t know what food to buy 78·6 Utilisation
Don’t know how to prepare or cook food 100·0 Utilisation
No place to store food safely 100·0 Utilisation
Don’t have the equipment to prepare or cook food 100·0 Utilisation
Kitchen is not sufficient or safe for cooking* 61·5 Utilisation
Not enough time to cook or shop 100·0 Utilisation
Physical or mental health condition that stops me being able to cook or eat properly 93·3 Access/Utilisation

Because of barriers above, have any adults in house/home
Ever felt worried or stressed that food will run out for any adults in your house/home? 95·8 †

Ever felt worried or stressed that food will run out for any children in your house/home? 100·0 †

Felt stressed or left out because you couldn’t provide food for special occasions
(e.g. being unable to invite people over for a meal or party)?

86·7 †

Limited the variety of food you ate? 85·7 †

Relied on others to provide food or money for food? 91·7 †

Used emergency food relief or food banks? 87·5 †

Ever gone without food, or changed the types of food that you eat, to pay for
other expenses (e.g. bills)?

87·5 †

Ever eaten less than you thought you needed?* 73·3 †

Run out of food and not been able to get more? 83·3 †

Ever gone hungry? 75·0 †

Ever cut the size of your meals or skipped meals? 78·3 †

Ever not eaten for a whole day? 92·9 †

Because of barriers above, have children
Had a limited variety of food to eat? 78·6 †

Been unable to eat nutritious meals? 86·7 †

Ever relied on a school breakfast programme for food? 75·0 †

Had to have smaller sized meals?* 53·3 †

Not been able to eat as much food as you thought they needed? 85·7 †

Ever gone hungry? 83·3 †

Skipped meals? 85·7 †

Ever not eaten for a whole day? 100·0 †

Able to afford or access fruits and vegetables to eat on most days? 85·7 Access
In the last 12 months ran out of food and couldn’t afford to buy more 83·3 Access

*Item did not reach 75% consensus for inclusion or exclusion, but reached at least 50% agreement for inclusion, and was retained for further assessment in
future validation studies.
†Question could assess access, availability or utilisation depending on barriers selected by participant in previous item.
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With regard to the suggestion from survey respondents
to use a time frame shorter than 12 months in items in the
tool, this is supported by research suggesting that speci-
fying a 12-month period does not necessarily provide an
accurate indication of household food security status at the
given point in time, due to the significant changes that can
occur within a household over 12 months(39). From this
comment and the varied time frames proposed during
Phase 1 focus groups, it was decided that the tool would
not specify a time frame but could instead be adapted to
suit the particular context in which it is used. The excep-
tion to this is the single item previously included in the
NHS, which was retained in the draft tool for consistency
and which would need to maintain the 12-month time
frame to ensure comparability with past data. Respon-
dents’ suggestion that the term ‘nutritious’ be used
throughout the tool, rather than ‘healthy’, is also supported
by literature, with other studies suggesting that the health
value of foods can be interpreted differently by indivi-
duals, which makes ‘healthy’ a highly subjective
term(40,41). Also stemming from respondent feedback, as
an inability to access culturally appropriate food is a risk
factor for food insecurity(24), this potential barrier was
added to the final version of the proposed tool.

Increases seen throughout the online surveys in con-
sensus for inclusion of items may reflect the changes made
to the wording and simplicity of response options, and the
inclusion of additional options, based on participant
feedback from previous rounds. The number of suggested
changes to the wording of items also decreased con-
siderably across the survey rounds, which is consistent
with the Law of Diminishing Returns and reflective of
movement towards consensus(31). A failure to measure
barriers to food acquisition, levels of severity of food
insecurity and all four pillars of food security were high-
lighted as key weaknesses in tools currently available. As
such, the proposed tool appears to address significant
gaps in existing measures, with survey respondents indi-
cating that the tool adequately covers these domains.

Limitations
The present study, and the tool that has been developed
based on these results, should be considered within the
context of certain limitations. In Phase 1, the convenience
sampling used is one aspect of the methodology with the
potential to introduce bias, thereby preventing the findings
from being generalisable across all individuals with
expertise in food security. Due to the qualitative nature of
the data obtained from the focus groups, interpretation of
participants’ comments and the resulting content analysis
of these data could also be viewed as subjective. This
presents another potential limitation of this phase of the
study, as misinterpretation of comments could have
resulted in themes being incorrectly identified during
content analysis, thus misinforming the development of
the draft tool.

Certain limitations of the study are also inherent in the
Delphi technique employed in Phase 2. The sampling
method is, again, one such area in which issues may arise
in Delphi-based research. To gather opinions on a parti-
cular topic, individuals with expertise in the field must be
consulted(30). However, this purposeful selection of indi-
viduals can produce a degree of bias(42). With regard to
sample size, the small number of participants may appear
a limitation of the current study. However, when con-
sidering that larger sample sizes can produce saturation of
responses prematurely, for the purpose of conducting
research using the Delphi technique, a smaller sample size
may be beneficial(43). It has also been suggested that the
Delphi technique may produce a consensus that does not
reflect participants’ true views, as some may be influenced
to change their opinions upon observing results from the
previous round if it is shown that a majority of the group
supports an opinion different from their own(29–31,42).
Another potential issue is that unnecessary burden can be
placed on respondents if required to answer the same
question in successive rounds in order for consensus to be
achieved(44). Delphi research can also be time-consuming
and extended periods between rounds may result in par-
ticipants losing interest and withdrawing their participa-
tion(29), which was observed in the current study. These
characteristics of the Delphi technique pose a risk to
continued participation of respondents and attrition can be
an issue with studies utilising this method, which may
contribute to response bias(32). Strategies to reduce the risk
of non-response include conducting the first round using a
face-to-face interview approach(42), as this may encourage
the development of rapport and a stronger feeling of
involvement and ownership of the research among
participants(32). An Internet-based survey method also
enables faster data collection and analysis, reducing time
between rounds(29). Both of these strategies were utilised
in the present study. In addition, to reduce the burden on
participants, efforts were made to keep surveys to a
reasonable length and avoid repeating questions unne-
cessarily. Despite these strategies, given the declining
response rates to the online surveys, the likelihood
of response bias within the study is high, meaning that
the opinions expressed by those participating in the
surveys may not be representative of all experts in the
field of food security(45).

Recommendations for future research
Through the Delphi technique, the content validity of the
proposed measure was assessed. The next stages of tool
development will require further validation and pilot
testing, establishment of a scoring protocol, and assess-
ment of inter- and intra-rater reliability(46). In conducting
validation studies, the tool should be validated across all
intended administration methods, including self-
administered (both paper-based and online formats) as
well as interviewer-administered (face-to-face as well as
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telephone-based surveys). Tool validation is a complex
process, comprising multiple types of validation and
approaches to their investigation. Of note is the impor-
tance of a tool to be shown to be valid and reliable within
specific groups in which it is used; for this reason
additional research investigating the above modes of
administration could also be conducted on the use of this
tool within specific subgroups of the Australian population
at particular risk of food insecurity, such as Indigenous
Australians, culturally and linguistically diverse groups,
lower-income households, older adults and individuals
experiencing homelessness. As suggested in the focus
groups, additional items could be devised to tailor the tool
to these subgroups and the validity of the tool with the
addition of these items could then be tested.

Future validation studies should seek to confirm the
construct validity of the proposed tool by assessing its
psychometric properties, as well as the contribution to the
overall measurement of food security by each individual
item, using appropriate methods. Of note will be the dif-
ficulty in identifying an appropriate comparison tool with
which to confirm the criterion validity of the tool. Direct
comparisons between this tool and other existing tools
may prove difficult, as the majority of previous tools
available focus solely on financial access as a barrier to
food acquisition(47) and as such assess a very different
food security concept. However, it is still advisable that
future studies seek to compare this proposed tool with
other measures of food security, namely the US Depart-
ment of Agriculture Household Food Security Survey
Module, which is the most widely used measurement tool.
To further overcome difficulties in confirming criterion
validity, future validation studies could also assess the
convergent validity of the tool by comparing with factors
known to be associated with food insecurity, including
demographic characteristics such as low income and
household structure, and/or potential outcomes such as
poor self-rated health, depression and dietary intakes.

Lastly, with strong support demonstrated from participants
for the measurement of food security at the community level,
future research should also work towards the development
of a tool for measuring community food security, or the
adaptation of existing community tools, for an Australian
population. This would assist in more effectively capturing
the stability pillar of food security, which is difficult to fully
evaluate through a household food security measure as it
relates more closely to the food supply at a community level.
Together with the household food security tool, this would
provide a toolkit for measuring food and nutrition security
across both levels within an Australian context.

Conclusions

The measures of food security currently available do not
provide an accurate representation of the true prevalence

of food insecurity within Australia, have not been vali-
dated in an Australian context, and fail to consider the
concept of nutrition security and all four pillars of food
security. The present study provides the foundation for the
development of an Australian-specific measure of food
and nutrition security. With further validation, this tool
could provide a more comprehensive, accurate estimate of
the prevalence of food and nutrition insecurity within
Australia and the contributing factors, thus enabling more
targeted approaches to addressing this issue.
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