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Executive summary

Aim

To identify asmall set of indicators of an individual’s deprivationthat is appropriae for all
ethnic groupsin New Zealand and can be combined into a single and simple index of
individual socioeconomic deprivation.

Methods

The NZiDep index was derived using the same theoretical basis as the national census-based
small-areaindices of relative socioeconomic deprivation: NZDep91, NZDg96, and
NZDep2001. Theindex has been created and validaed from analysis of representative sample
survey data obtained from approximately 300 Meori, 300 Pacific, and 300 non-Maori non-
Pacific adults. Twenty-eight deprivation-related characteristics, derived from New Zealand and
overseas surveys, were analysed by standard statistical techniques (factor analysis, Cronbach’s
Coefficient Alpha, item-total correlations, principal component analysis). The index was
validated using information on tobacco smoking, which is known to be strongly relaed to
deprivation. The index isintended to be reviewed periodically for the relevance and validity of
the deprivation variables it employs because the importance of these islikely to change over
time.

Result

The NZiDep index is based on eight smple questions which take about two minutesto
administer. Theindex is a significant new (non-occupational) tool for measuring
socioeconomic pasition for individuds.

Questionnaire items for NZiDep

The eight questions for the five-point individual-level index of socioeconomic deprivation are
shown below. The arder of the eight questions is not important, althoughthey are listed herein
the estimated decreasing order of occurrence. The simple scoring system is described after the
guestions.

A suggested lead-in to these questionsiis: “The following few quedions are designed to
identify people who have had special financial needs in the last 12 months. Although these
guestions may not apply directly to you, for completeness we need to ask them of everyone."
The eight questions are:

1 Inthelast 12 monthshaveyou personally been forced to buy cheaper food so that you
could pay for other things you needed? (yes/no)

2 Inthelast 12 months have you been out of paid work at any time for more than one
month? (yes/no)

NOTE:  This unemployment question is defined as no for those 60 and over, and for full-time care-
givers/home-makers.
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3 Looking at Showcard 1, did you yourself get income in the 12 months ending today
from any of these sour ces? (yes/no)
NOTE: Means-tested benefits are listed on a showcard (see bel ow)

4 Inthelast 12 months have you personally put up with feeling cold to save heating
costs? (yes/no)

5 Inthelast 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)

6 Inthelast 12 monthshave you personally continued wearing shoeswith holes because
you could not afford replacement? (yes/no)

7 Inthelast 12 months have you personally gone without fresh fruit and vegetables,
often, so that you could pay for other things you needed? (yes/no)

8 Inthelast 12 monthshaveyou personallyreceived help in theform of clothesor money
from a community organisation (like the Salvation Army)? (yes/no)

Creating the NZiDep index
(i) Addthe‘yes responses (count any missing dataas‘no’).

(i) Re-code the count of deprivation characteristics into the following five ordinal categories
(relatively few people will have the largest number of deprivation characteristics):

no deprivation characteristics

one deprivation characteristic

two deprivation characteristics

three or four deprivation charecteristics
five or more deprivation characteristics

abhwNPE

Showcard 1
» Domestic Purposes Benefit
» Emergency maintenance allowance
* Transitional Retirement Benefit
* Independent Y outh Benefit
* Sicknesg/Invalids Benefits
* Orphans and Unsupported Child Berefit
» Widows Benefit

NOTE: This list of means-tested benefits was current as of 31 December 2003, but it could change in
the future. Thislist deliberately excludes the unemployment benefit, which is means tested but is
captured inthe unemployment question.

NZiDep page 2 of 100



Conclusions

The NZiDep index of socioeconomic deprivation has advantages over existing measures,
including a spedfic focus on deficits, applicability to all adults (not just the economically
active), and useful nessfor al ethnic groups. Its srengthsinclude smplicity, utility,
acceptability across ethnic groups, construct validity, statistical validity, criterion validity
(measured with reference to tobacco smoking), and relevance to the current New Zealand
context. The index isindicative of deprivation, in geneaal, and is designed for use as a variable
in research, and for elucidating the relationships between socioeconomic position and
health/social outcomes.
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Section 1. Background

Introduction

The principal aim of this research has been to develop a non-occupational, deprivation-based,
socioeconomicindex for individuals. Thisindex, named NZiDep, has been developed for useas
atool in research intothe social and economic determinants of health and any other research for
which a parsimonious, efficient measure of socioeconomic position is required.

Theterm socioeconomic positionisused in thisreport toindicate” the social and economicfactors
that influencewhat position(s) individual sand groupshold withinthestructure of society” (Lynch
& Kaplan, 2000, p.14). In the broader body of research into social stratificeion, the term *status

isused morefrequently than ‘ position’. However, because the focus of thisresearch isto provide
ameansto locate an individual on a continuum of materid and social deprivation, the emphass
ismore upon ‘position’ than *status’, and wetherefore usethe term ‘ position’ as a generic term
in this report.

NZiDep has afive-category scale of individual deprivation. Individuals are located onthis scale
onthebasisof their responsesto eight questions. Deriving these eight questions has been thefocus
of this research and the means by which they werederived are the subjects of Sections 2 to 6 of
this report. The purpose of this sectionis to discuss the theoretical basis of the NZiDep index
being proposed and locateit in the context of the broader substantivefieldsof social stratification,
socioeconomic status and position, social class, deprivation, poverty, and living standards, with
reference to research carried out in New Zed and and i nternationally.

The availability of an easy-to-use and widely applicable socioeconomicindex for individualsis
important because socioeconomic factors, along with ethnicity, are perhaps the most important
determinant of health status and broader socioeconomic wellbeing in developed countries, after
age and gender.

Aswell asthe vast international literature on the relationships between socioeconomic position
and health and wellbeing, there isasubstantial body of New Zealand evidence (see, for example,
Ministry of Health reports (Howden-Chapman & Tobias, 2000; Ministry of Health, 2004),
National Health Committee reports (Howden-Chapman & Cram, 1998), and results of the New
Zealand Census Mortality Study (Ajwani et al., 2003; Blakely, 2002; Blakely et al., 2002). Recent
New Zealand evidence suggests that the mortality gradient across socioeconomic groups is not
necessarily decreasing as one might hope: asolute inequalities in mortality among maes and
females aged 25 to 77 years were stable on average over the 1980s and 1990s, and relative
inequalities actually increased (Blakely et al., In press).

Socioeconomic position is concerned with the conditions that people experience. Varationsin
soci oeconomic position are associ ated with a combination of factors such as resource ownership
and control, behaviours and attitudes, and power differentials. These factorslead to differentids
in wellbeing. In this wider area of wellbeing, continued inter-generational transmission of the
inequalities associated with poor outcomes in the areas of education, employment, and income
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highlight the significance of socioeconomic status for the social and economic outcomes that
people experience (Williams, 1997) (Johnson, 2004).

It is clear that socioeconomic measures are fundamental in most research that relates to
measurement of health status and wellbeing, because socioeconomic factors feature both as key
determinants of health status and wel Ibeing, and as powerful confounding variablesin research
which aimsto examine other associative or causal relationships. However, despite the large body
of theoretical work and the wide range of socioeconomic measures in routine use around the
world, researchers face a frequently dfficult choice of socioeconomic measure for individuals.
Some measures have become favoured for particular areas of research and policy interest. For
example, an income poverty threshold based on 60 percent of median disposable household
income can be applied to measuring the success or othewise of poverty reduction programmes.
It is the case, however, that there is no sngle universally accepted ‘gold standard’ measure for
applicationinall situations. In view of thecomplex, politicisad, and inherently contentious nature
of the underlying construct, though, the absence of an accepted single gold standard measure of
socioeconomic position is not surprising.

The need for robust socioeconomic measures has been responded to in New Zealand with the
development of a body of research aimed at providing asocioeconomic basis for measuring and
monitoring the impactsof government policies and changing social and economic conditions, on
the one hand, and supporting decison-making about the targeting of funding in areas of social
expenditure, such as health, on the other. Jensen et al (2002, p.11) identify three streams within
this body of research: income-based poverty research; outcome-based deprivation research; and
what they term * broad spectrum research’. Whilethe poverty and deprivation research focuseson
thelower end of the socioeconomic continuum, the broad or full spectrum research aimsto cover
the full socioeconomic spectrum.

Within the first stream isthe work of the New Zealand Poverty Measurement Project (NZPMP)
which began in 1992 and is carried out by the Family Centre Social Policy Research Unit
(FCSPRU) in association with the Victoria University of Wellington School of Government
(Stephens & Waldegrave, 2001; Waldegrave et al., 2003).* Within the second stream isthe New
Zedand Index of Deprivation (NZDep) that was created within the Department of Public Health
at the Wellington School of Medicine and Health Sciences (WSMHS) and first released in 1997
(Crampton et al., 2004; Crampton et al., 2000; Crampton et al., 1997; Samond & Crampton,
2001; Salmond et al., 19984). Within the third stream istheliving standards research programme
that began in 1999 with a study of the living standards of older people that was initiated by the
Super 2000 Taskforce (Fergusson et al., 2001a). After the Super 2000 Taskforce was disbanded
in 2002, the research was continued by the New Zealand Ministry of Social Devel opment under
itsLiving Standards Research Programme (LSRP) which yielded the Economic Living Standards
Index (ELSI) (Jensenetal., 2002). | n additionto the measuresidentified with these streams, which
areall non-occupational measures, there are occupati on-based measures, themost recent beingthe
New Zealand Socioeconomic Index of Occupational Status (NZSEI) (Daviset a., 1997b).

! Originally the NZPMP was carried out by FCSPRU in association with Paul Frater of the BERL economic

consultancy.
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While both the Poverty Measurement and the Living Standards Research programmes were
developed with a broad social and economic policy monitoring role in mind, the small-area
Deprivation Indexes and the New Zealand Socioeconomic Index of Occupational Status were
developedinitially withapublic healthpolicy focus. NZDep wasdevel oped with aparticular focus
on supporting decision making about needs-based targeting of health funding on an area basis.
Subsequently, both NZDep and NZSEI have been used by researchers as indicators of
socioeconomic position for purposes other than health related research, policy development, and
implementation. Additionally, although NZDep is an area messure, it isincressingly used as a
convenient, although often imprecise, proxy individual measure. With the creation of NZiDep, as
set out in this report, researchers and policy makers will have a genuine individual measure of
deprivation that can be used on its own as well as alongside other measures of socioeconomic
position and wellbeing, both individual and area-based.

Thesefour research programmes— NZPMP, LSRP, NZDep, and NZSEI — haveeach approached
the measurement of socioeconomic position from different perspectives, but together they have
produced aricher and moreevidential pictureof socioeconomic hardshipin New Zealand. Aswill
be discussed further, no single measure provides a full canvas. Income poverty research for
example, is essential for policy development because tax and benefit transfers are the primary
instruments used to redistribute money in modern post-industrial states. In these circumstances,
measures of income thresholds and peopl€e's relative position in relation to them are required.

Incomemeasures on their own, however, essential asthey are, do not always discern the different
living conditions experienced by households. Some poor familiesare more asset rich than others,
somehavebetter networksand community supports, some havehigh statuswork connections, and
some have existed on alow income for longer than others. To gain an accurate measurement of
socioeconomic position for a person or household, a range of conceptual measuresis required.

This present research is indebted to theearlier and continuing work noted above. It endeavours
to add a further and innovative dimension to socioeconomic measurement in New Zealand by
bringing together the deprivation research team (WSMHS) and an income poverty research team
(FCSPRU) to develop thisfirst New Zealand deprivation index for individuals. NZiDep hasbeen
produced in a way that ensured that Maori and Padfic deprivation characteristics were fully
considered, both by the use of equal sampling among three ethnic groups — Maori, Pacific, and
non-Maori non-Pacific New Zealanders — and by a process of analysis that investigated
deprivation within each group.
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Theoretical perspectives

Socioeconomic position

There are two broad approaches to the measurement of socioeconomic position. Oneis based on
the production side of the economic equation, and emphasises the differential availability of
resourcesto people. The other is based on the consumption side of the equation, and emphasises
the conditions actually experienced by people. Hgure 1 summarises the ways in which four key
conceptsand approachesto the study and measurement of socioeconomic positionaredignedwith
the production and consumption approaches. Figure 1 also summarises the factors that are taken
into account when measuring socioeconomic position on the basis of the four key measurement
conceptsof Class/Socioeconomic status, Income poverty, Living standards, and Deprivation. An
examination of these factors reveals that, for the purposes of measurement criteria, they can be
dividedinto occupational and non-occupational measures, with Class/Soci oeconomic Status being
the only concept that isoccupationally measured. The measures with thelongest history are those
based onincome, education and occupation. Underlying all of these are the theory-based concepts
of social stratification, class, position and status.

Figure 1: Some approaches to measuring socioeconomic position

Production cthecretion permpectives 5 Consumption
Inpufs Cufoufs

CLASS | .
SOCIOECONOMIC STATUS “—— speviic convoemts ——— LIVING STANDARDS
______________ ;;/:'__7?‘_ __I‘__ _\_ __K\_ B
Adequecy of | Economisng ::::;T:.: ,H":.ms| ::-2':"0% |
W SR SUEE OF ""'“?'“ Iuirg |
— pooiocomom it — I
oSt |'nma‘| |—m—| F—n—|m ’——I |—| |
probem s rexdship I'EHNZI':V'I'E= e sriclors | |deprualors |
J

——————————— I s e

INCOME POVERTY = Specifc conoapis = DEPRIVATION

] . ——
=~ theoeted! pespectives —
Availzble msources Sooid condifions experanoed >

In the study of social inequality a number of theoretical approaches are employed, each with its
associated concepts. Four key theoretical concepts are socid stratification, dass, socioeconomic
status, and deprivation. These can be understood as being either quite distinct or overlapping,
according to the ways in which they are defined and applied.
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Social stratification

The idea of social stratification is a more general concept than either class or socioeconomic
status, each of which represents a particular way of approaching the question of social
stratification. On itsown, the concept of stratification is essentially descriptive of differentialsin
status or position and the distribution of social, cultural and economic resources, and, as
Aronowitz suggests, ‘designates distinction without conflict” (Aronowitz, 2003). Through its
geologica metaphor, the concept also carries connotations of stability and permanence (at |east
intheimmediate term, pending a socially cataclysmic event). Furthermore, theconcept carriesno
necessary recognition of any relationships between a person's location within the hierarchy and
the social and economic outcomes they experience. In other words, by thinking in terms of
stratification, aone, it is possible to imagine that the negative outcomes associaed with certain
strata can be ameliorated by redistributing resources among the strata. But such moves tend
eventually to result in opposition from the occupants of wealthier strata who think they are in
effect, funding the redistribution. This political reality belies the * distindion without conflid’
assumption and illustrates the utility of a concept like ‘class to account for the relations and
power dynamics among strata.

Class

Theconcept of cl assisapplied inways ranging from meaning aparticular position withinasystem
of social stratificaion, in which caseit is synonymous with the concept of socioeconomic status,
to the Marxist definition which is based upon a fundamental division of society based upon the
ownership or non-ownership of the means of production, distribution and exchange.

Socioeconomic status

The concept of socioeconomic status refers to a person's overdl standing or position within a
system of social stratification. A person's status can be defined according to criteria such as:
relationship to the ownershipand control of the means of production, distribution and exchange;
occupation; education; and income. In practice, as is discussed further below, occupational and
educational measures of socioeconomic status, are essentially income-based measures in which
occupation or education are proxies for incomelevel. However, status is not always associated
with income or economic wed th, as evidenced by some potentidly high status but often low
income occupations such as writer and artist, for example.

Socioeconomic groupings are delineated, conceptually, on the basis of the extent to which their
members share a similar degree of access to, and control of, the available resources. Different
measures of socioeconomic position tend to emphasise different types of resources as being
important determinants of socioeconomic position. For example, Marxist-based theories of social
stratification emphasi se economic resources and define social classes accordingto whether or not
their members own the means of economic production, distribution and exchange.
Weberian-based theories of sociceconomic status also consider access to economic resources as
important, but extend the criterion from ownership of the means of production to include market
power derived from wealth and incomenot necessarily obtained from actually owning the means
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of production. Weberian-based theories a so include non-economic factors such as social status
and prestige which are not necessarily directly derived from economic sources. These theories of
social stratification state arel ationship between socioeconomic statusand theahility to gainaccess
to socioeconomic resources. The conceptual linking of sodoeconomic status with capacity to
command socioeconomic resources is reflected in the range of socioeconomic status indicators
which have been proposed: income, wealth, education, and occupation.

Deprivation

Socioeconomicdeprivation provides one approach to conceptualising and measuring the broader
construct of socioeconomic position. As has been discussed already, there are a number of
theoretical and practical gpproaches to messuring socioeconomic position, as well as a number
of ways of conceptualizing socioeconomic position.

In all approaches to social stratification, the phenomenon is associated with the differential
distribution of wealthand resources among the members of asociety or social formation, whether
that isextra-national, national, or sub-national. Such distributions are almost universally uneven,
resulting in a socioeconomic hierarchy and the consequent observation of asocial stratification.
The consequences of thesedifferential distributionsarethe focusof the conceptsof poverty, living
standards, and deprivation.

Socioeconomic deprivation measures have been largely developed and used over the past three
decades. While deprivation has to some extent underpinned conceptions of socia class and
socioeconomic position, area-based and individual measures of deprivation represent arelatively
new theoretical and practical approach to measuring the relative position of people in socigy
(Townsend, 1990). Compared withthelarge body of literature relating to practical and theoretical
aspects of occupation-based measures of socioeconomic position, knowledge about deprivation
is still expanding rapidly, and the theory relating to deprivation continues to be refined.
Consequently, the development of a non-occupational classification of socioeconomic position
based upon the concept of deprivation requires some conceptual clarification becausealthoughthe
concept of deprivation (in common with the concept of poverty) is related to the concept of
socioeconomic position (as well as the concepts of social stratificaion and inequality), it is
concerned with the symptoms or consequences of social stratification, rather than with
stratification itself. While socid stratification is theorised in terms of the ownership and
distribution of resources, deprivation is theorised in terms of the living standardsand conditions
which result from, or are associated with, a particular pattern of resource ownership and
distribution. It is possible, for example, for the concept of deprivation to be employed without
regardto thefactorsunderlying thedifferential distributions of resources, whichcause conditions
of deprivation. It is not possible, however, to employ the concept of socid stratification without
regardto theliving conditions and standardswhich result fromit becauseit isthesewhich provide
theimmediate empirical basisfor the concept of stratificationin thefirst place. Theideaof social
stratification is based upon the observation of socioeconomic hierarchies in which differential
access to, and control of, material resources are embedded in structuresof social relationships
which maintain and reproduce inequality through the legd, economic, political and ideol ogical
arrangements that they embody.
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Socioeconomicdeprivationreflectsa‘ neo-materialist’ standpoint (that placesemphasisonrelative
rather than absol ute material conditions), taking theview that people havematerial, social, cultural
and spiritual needs that are linked to the norms of thar society and culture, and thatit is possible
to be deprived in one or more of these respects. Deprivation has been defined as a state of
observable and demonstrabl e disadvantage relative to the local community or the wider socigy
or nation to which an individual, family or group belongs (Townsend, 1987). A distinction is
drawn between material and social deprivation, where material deprivation involvesthe material
apparatus, goods, services, resources, amenities and physical environment and locaion of life
(Townsend, 1987). Social deprivation involvestheroles, relationships, functions, customs, rights
and responsibilities of membership of society and its subgroups. While a primary distinction is
made between material and social deprivation, sub-categories of both concepts have also been
distinguished (Townsend, 1993, p.82). As a result, some people may be thought of as
experiencing multiple deprivation, and others as experiencing only a single form of deprivation.
Townsend distinguishes the concept of deprivation from that of poverty by arguing that while
poverty is associated with the availability of resources, deprivation is associated with the
conditions experienced. Accordingly, to beinastate of poverty istolack the resources necessary
to avoid material and social deprivation. This means that to bein poverty is, by definition, to be
in a state of deprivation. On the other hand, it is possible for a person to be in a state of
deprivation, as defined by the conditions they experience, while not being in poverty, if, for
example, they have accessto the resourcesnecessary to avoid material andsocial deprivation, but
chose not to use them.

From a structural perspective, individual characteristics such as education and income are
determined by broader social factors that in turn provide the primary route for social policy
interventions. The Weberian tradition has exerted a strong influence in the social saences and
epidemiol ogy, expressed through the widespread use of individual characteristics such as
occupation and income as measures of socioeconomicposition. Oneof theeffectsof thisemphasis
onindividual characteristics may betheimplication that the solution to social inequalitiesisto be
found in individuals behaviour rather than in addressing - in Marxian terms - exploitative
economic and social relations structurally embedded in society. This difference in emphasisis
important insofar as structurdly-mediated solutions to socid inequalities are generdly, and
inherently, more radical than individually-mediated solutions that tend to focus on incremental
aterationsto the status quo. Area-based measures of deprivation, dthough mainly aggregates of
individual characteristics, move towards reflecting structural elements related to area and
community - that is, they aremorelikely to reflect aspects of the physical and social infrastructure
of communities than single variable individual measures such as income. However, area-based
measures of deprivation clearly fal short of including the more fundamental structural features
of society that determine sodal position, such as exploitive economicand social relations.

Thedevel opment of thecensus-based smd l-areaindexesof deprivation, NZDep91, NZDep96, and
NZDep2001, utilised thedeprivation theorydiscussed above However, theincreasing use of these
small-area indexes as convenient, although often inadequate, proxy individual measures,
highlights the need for a deprivaion index with afoaus on the individual.
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Existing measures of socioeconomic position

The factors that are taken into account when measuring socioeconomic position on the basis of
the four key concepts of Class/Socioeconomic status, Income poverty, Living standards, and
Deprivation, were summarised in Figure 1. An examination of these factors reveals that, for the
purposes of measurement criteria, they can be divided into occupational and non-occupational
measures, with Class/Socioeconomic Status being the only concept that is occupationally
measured. The measures with the longest history are those based on income, education and
occupation. These measures and their development and application in New Zealand will now be
discussed.

Income-based measures

On the face of it, income and wedth are likely to yield the most dired indication of ability to
command socioeconomic resources. However, in practice, the measurement of income has proved
to betoo complicated for it to be achieved in afew simple questions because it is necessary, dso,
to establish certain contextual features associated with theincome, such asthe numbers of people
who are dependent upon aparticul ar income, or the possession of assetswhich affect the potential
utility of a particular level of income. It is not the purpose of this report to provide a
comprehensive discussion of theseissues, which have been well reviewed by Davis, et al. (Davis
et a., 1997a, p.9-11). However, the following brief notes serve to highlight the issues.

(D) Income often derives from more than one source, so arange of questionsis necessary for
these to be identified and recorded.

(2 Where more than one person is dependent upon a particular income, it is necessary to
identify their number and demographic composition so that the income they share can be
equivalised.

(©)) Itisnecessary, also, totakeintoaccount theassetsandfaci lities possessed by, or otherwise
availableto, those peopl e dependent upon aparticular income, becausethesewill influence
the uses to which the income may be put and might sarve to increase the disposable
portion of the income by rendering certain expenditures unnecessary — for example, as
might be the case for farmersor other self-employed people who are ableto use business
associated resources for their personal use. The difficulties associated with measuring
assets are shared by the measurement of wealth for use as a proxy measure of
socioeconomic status.

4 Consumption needs vary over the life course, so recorded income must be adjusted to
account for this, also.

More fundamentdly, however, a measure based solely upon income serves to conflate different
occupationsthat yield similar incomes. Thisis a problem because socia differentiation is based
upon more than distributions of economic resources, important though these are. In a consumer
society, important markers of socid differentiation are based upon consumption patterns, and
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peoplewith similar incomesdifferentiate themsel vesfrom one another through the typesof things
they consume. Thus, for example, the hypothetical plumber and physician who enjoy identical
incomes are likely to lead quite different lives, eat different foods, live in different areas, drive
different cars, and participate in different culturd and recreational activities? These differences
are not insignificant and have clear potential to yield different outcomes in areassuch as health.

Theissuethen, isnot that income andwealth are not useful indicators of socioeconomic position,
becausethey clearly are Rather, their measurement, in away that is meaningful for theindication
of socioeconomic position, iscomplicated by contextual factors, including consumption, that must
also be measured or atherwise taken into account. Thismight not be a serious concern when the
measurement of socioeconomicstatusisall that is being attempted, but it is usually the case that
socioeconomic statusis only one of many conceptual variablesthat aquestionnaireis attempting
to capture. In such cases the need for avariable to be able to be measured in as few questions as
possibleisvery high. In order to address this need, researchers have considered the useof proxy
measures of income such as education and occupation.

Education-based measures

Education has been found to be a robust indicator of soci oeconomic status when investigating
relationships between socioeconomic status and health (see Davis et al., 1997a). However, a
number of complicating factors combine to render the consistent measurement of educational
achievement, and itsrel ationship to sod oeconomic status, just as problemati c asthe measurement
of income and wedth was found to be. Briefly, the problems may be summarised as follows:

(D) Difficulties with comparing qualifications which have taken similar lengths of timeto
complete but are otherwise incommensurable (for example, university degrees and
on-the-job training).

2 Thetendency for peopleto be concentrated a the lower end of the educational continuum,
with a minority (albeit substantial) gaining advanced tertiary qualifications, makes it
difficult to differentiate within the majority of a population (Davis et al., 1997a) when
attempting to establish relationships — for example, between socioeconomic status and
health.

(3)  Theuseof education asaproxy for socioeconomic statusis predicated upon assumptions
about economic returns to education through employment, but these retums have been
foundto vary significantly anong the members of apopulation onthe basisof at |east two
other dimensions or bases of social differentiation: gender and ethnicity.

4 Findly, historical and cross-national comparisons are rendered difficult by the growing
availability of higher education in contemporary societies which results in younger
members of society tending to have sgnificantly higher levels of education, at least when
measured in years of education, than older members.

2 The significance of consumption practices asa factorin favour of moving from occupationally-based measures
to non-occupationally-based measures is discussed later in this sction.
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Occupation-based measures

While the two indicators discussed so far are proxies for income, wealth and a capacity to
command socioeconomic resources, neither deals directly with what has, arguably, been the
primary site of the social relationships and processes underlying socia stratification in
industrialised societies: employment. The determination of socioeconomic position must, by
definition, involve consideration of social and economic factors. The precise manner in which
these factors combineto produce a socioeconomic hierarchy, in any particular social formation,
varies according to itseconomic basis and the social relaionships which maintain and reproduce
it. The key social relationship upon which capitalist/industrial societies have been based is the
employmentrelationshipwhichis, itself, defined by what M arx termed therel ations of production:
the relationship between capital and labour. The proponents of occupation-based indicators of
socioeconomic status have defended their measures by emphasising the fundamental importance
of theemployment rel ationship and arguing, further, that to know aperson's occupation isto know
about their living conditions, working lives, sodal and community lives, financial resources,
residential circumstances, cultural practices and experiences, health outcomes, and life
opportunities for them and their children (Johnson and Hall, 1995:250, cited in Davis (1997b,
p.13).

Occupation-based measures used in New Zealand
Three examples of occupational scalesthat have been used in New Zealand are the Elley-Irving
scale, the British Registrar General Scale, and the New Zealand SocioEconomic Index (NZSEI).

The Elley Irving Scale has, historically, been the most widely used measure of socioeconomic
statusinthe context of health researchin New Zealand. The Elley Irving socioeconomic scalewas
developedin 1972 (Elley & Irving, 1972; Elley & Irving, 1976) and subsequently revisedin 1976
and 1983 (Johnston, 1983). In 1977 Irving and Elley published the Irving Elley index of female
occupations (Johnston, 1983). The Elley Irving scale consiged of a list of 315 ecific
occupations within the male labour force, classified into six levels, according to an equal
weighting of income and educational attainment. It therefore classified individuals and families
according to the income and educational attainment of the (male) head of house.

The British Registrar General Scale has also been used in health research in New Zealand. The
BritishRegistrar General scal eisbased solely on occupation and employment status. Occupations
are categorised on the basisof skill, status and prosperity (Jones & Cameron, 1984; Whitehead,
1992).

More recent research carried out by Davis and others (Davis et a., 1997b) has led to the
development of an occupational scale of socioeconomic status, the New Zealand Socioeconomic
Index (NZSEI). Thisindex aimed to replace existing occupational indexes (for example, the Elley
Irving index). The NZSEI is based upon Ganzeboom et al’s development of an International
Socioeconomic Index of Occupational Status (ISEl) (Ganzeboom et al., 1992; 1996). Both the
ISEl and NZSEI frameworks are based on the ‘returns to human capital’ model of social
stratification, in which occupation functions as alatent, intermediate varigble which converts
education into income (Daviset al., 1997b, p.19)
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Problems associated with occupational measures

Despitethe strong sociol ogical justification for the occupational approach, there are problemsthat
areinherent to all occupation-based measuresand arelargely unavoidable. Manyresearchershave
identified the most serious problem arising with occupation-based indicesasbeing related totheir
coverage of only economically active people (Benzeval et a., 1995; Carr-Hill, 1990; Whitehead,
1992). Hence there are problems classifying the unemployed, women not in the workforce,
children and retired people Other problems arise due to the variation in size of occupational
groups, and the cultural/temporal specificity of occupational dassifications.

Theuseof large groupingsof occupationsfor the construction of occupational classificationsleads
to the problem of measurement error. For example, analysishasshown that useof the Elley-Irving
scale is likely to have underestimated the magnitude of association between socioeconomic
disadvantage and health (Roberts, 1994). Robertsfound that in each of the Elley-1rving stratathe
proportion of peoplein the study with car accesswassignificantly lower in the Maori and Pacific
Island group than in the non-Maori and non-Pacific Island group. Likewise, apart from in the
highest socioeconomic group, where numbers of Maori and Pacific Islanders were small, the
proportion of subjectswho wereowner occupierswassignificantlylower inthe Maori and Pacific
Island group compared with the non-Maori and non-Pacific Island group, in each stratum.

Similar observations have been made of another occupational measureof social class, the British
Registrar General's scale. In astudy of socioeconomic positi on and mortdity, Wannamethee and
Shaper (1997) found that although social dass is strongly associated with car and home
ownership, within all social classes both car and home ownership contributed significantly to
differencesin mortality within the broad socioeconomic categories. Thesefindings complemented
those of the Whitehall Study, and the Office of Population Censuses and Surveys Longtudinal
Study, which showed considerably wider mortality differentialswhen asset-based measures such
asincome, housing tenure and car ownership were combined with socia class, than wasseen with
social classalone (Davey Smith et al., 1990; Gddblatt, 1990). Wannamethee and Shaper (1997)
concluded that material wellbeing is a factor in determining differences in mortality observed
between occupaional groups.

A further general criticism of occupation-based scales focuses on the cuture bound nature of
socioeconomicgatus, especi dl y when based on the socially-determined construct of occupational
hierarchies, aview supported by Durie in respect of Maori (1994, p.485).

Additi onally, the approacheswhich formthebases of occupati on-based measureswerethemselves
devel oped during a phase of capitalist development that was characterised by an emphasisupon
production through the hamessing of technological, sodal, human, and material resourcesto the
production of material goods and services. The dominant ethical imperative associated with this
phase was the work ethic, which became a crucial ideological support for overcoming people's
unwillingness to accept the discipline and alienation associated with the industrial workplace
(Bauman, 1998). In the contemporary socia and economic environment animated by an ethic of
participation in consumption rather than participation in production, the extent to which an
occupational classification can encapsulate the essential social relationships underlying the
socioeconomic hierarchy must be limited.

NZiDep page 14 of 100



In view of the deficiencies of persona measures of socioeconomic position based on occupation
(whichever methodological approachis used), and the need to explore causality using multilevel
modelling, researchers have identified the need for new approaches to measurement of
socioeconomic position at an individual or household level (Jones & Cameron, 1984; Rose &
O'Reilly, 1997; Whitehead, 1992). For example, Whitehead (1992) describes a new approach
based on household class, focussing on the occupation of the spouse who is economically
dominant. If any one variable is not available a score can still be obtained for the family by
adjusting the index accordingly. The Socia Index has been found to be more sensitive to social
inequalities in childhood than the British Registrar General's scale. Jones and Cameron (1984)
clam: “If what isrequired isan analysis of society showing theimportance of some circumstance
which society can change for the better, and aout which we have atheory on the genesis of this
or that disease, then we should make the analysis of that circumstance’. Rose andO'Reilly (1997)
suggest that a non-occupationd classification could summarise both the degree towhich people
have control over their lives and the resources that they command, and both are related to health.

The development of NZiDep was intended to explicitly address some of these problems with
occupation-based measures, particularly the problems of incomplete coverage of the population,
measurement error and, to a more limited extent, culture-specificity. Also, the move to a
non-occupational deprivation-based approach, with its focus upon consumption outcomes, is
compatiblewith the shift in emphasis from production to consumption that has been afeature of
the post-industrial moral landscape.

Non-occupation-based measures developed and used in New Zealand

Threenon-occupational conceptsareidentifiedinFigure1: IncomePoverty, LivingStandards, and
Deprivation. As shown in Figure 1, the income poverty approachis on the production, or inputs
sideof theequation, whiletheliving standards and deprivation approachesare onthe consumption
side. In New Zealand, these approaches constitute two streams of the research being carried out
into socioeconomic wellbeing, the monitoring of policy impacts and effectiveness, and the
needs-based targeting of funding, as discussed in the introduction to this section. This New
Zealandwork isnow described and discussed in terms of the measurement i ssuesrai sed by factors
such as the mismatches that have been identified when income poverty and living standards
poverty measures are compared, for example.

Income poverty

The New Zealand Poverty Measurement Project (NZPMP) began a comprehensive poverty
measurement programme of researchin 1992 funded by the Foundation for Research, Scienceand
Technology. At the time anumber of small scale community studies were identifyingincreasing
hardship, but these were not national projects, nor werethey statistically based. The NZPMP was
undertaken by three organisations. Business Economic Research Limited (BERL), The Public
Policy Group at Victoria University, and the Family Centre Social Policy Research Unit. From
1993 to the present day, continuous focus group sampling of low income householdersin urban,
mid-city, and small towns throughout New Zealand has taken place seeking transparent
information about minimum adequate budgets. These data have been used to create a realistic
poverty line for use in social and economic policy setting that involves the paticipation of those
who liveonlow incomes. Theunitrecord datainthe Household Economic Survey (HES) hasbeen
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used to develop national estimates of the numbersin poverty, the types of households involved,
and the depth of poverty (Stephens & Waldegrave 2001; Stephens et al., 1995; Stephenset a.,
2000; Waldegrave et a., 1997, Waldegrave & Stephens, 2000; Waldegrave et al., 2003;
Waldegrave et al., 1996). Surveys and numerous qualitative studies have sought information on
the consumer behaviour, methods of budgeting, survival strategiesand un-affordable expenditures
of low income households (Waldegrave et al., 1999; 2000)

The NZPMP employs a living standards-based approach to derivea minimum adequate level of
iIncomenecessary for the purchase abasket of necessary basic goodsand services. These estimates
provide the basis for establishing a poverty line that is expressed as a percentage of median
disposabl e household income. The approach isliving standards-based by virtue of its focus upon
the level of income necessary to support a standard of living that is deemed to be minimally
adequate by peoplewho are accustomed to living on alow income — onethat falls within thefirst
guintile of the income distribution. Estimates of the minimum adequate level of income are
obtained from focus groups comprised of low income househol ders, with separae groups being
convened for Maori, Pacific, and non-Maori non-Pacific householders, respectively. The focus
group participants are asked to develop consensual estimates of what they consider to be the
minimum weekly expenditure necessary to purchase a range of goods and services that are
essential to maintain ahousehold of aspecified composition. Anaverage of these estimatesisthen
expressed asapercentage of the median disposable househol d incomefor ahousehol d of the same
composition as derived from the results of the current Household Economic Survey (HES). The
dollar value of this percentage of median household income definesthe poverty threshold, or line.

Through the application of equivalencescales, the poverty line can be defined for any particular
household type. Focus groups are conducted annudly and their results compared to the actual
median income when HES data become available. During the twelve years that the NZPMP has
been running, the estimates of minimum adequate expenditure have consistently beenvery close
to 60 percent of median household income, and this figure has become a de facto New Zealand
poverty line by beingused as athreshdd for low incomeby the Ministry of Social Devel opment
(Ministry of Social Development, 2004) and as a ‘ poverty value measure by the New Zealand
Government (2004). The 60 percent threshold is aso used in the UK and European Union as a
standard against which to measure the effectiveness of poverty reduction strategies. TheNZPMP
producespoverty linesfor both beforeand after payment of housing costsand their preferred focal
measure has been 60% of median, equivalent, disposable, household income after adjugting for
housing costs. This 'relative’ measure of poverty emerges from the 'absolute’ assessments of
minimum adequate budgets by thelow income householdersinthefocus groups. For more detals
of the methods and results of the NZPM Psee Stephens, et. a (2001; 1995), and Waldegrave, et.
al. (1999; 1997; 1999; 2003; 1996).

As atool for monitoring socid policy and its impacts, a poverty line has advantages and
disadvantages Asathreshold, it characterises people as being either above or below theline. On
itsown, it does not distinguish further among people who are on either side of the line. But when
used in conjunction with incomedistribution dataand demographic data, it enablesthe extent and
severity of poverty to be measured for the generd population and for particular groupings of
people within it. A poverty line has useful applications in monitoring the effects and impacts of
changesin social and economic policy, for example. It isusefu inthisregard becauseif the policy
changeswhich impact upon people'sincomes can be determined, it isrelatively easyto determine
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the movements of particular groups in relation to the poverty line in terms of whether they are
becoming relatively more, or less, poor. In New Zealand, this feature wasused to good effect in
monitoring the impact of a decison to reduce the level of New Zealand Superannuation in 1999
(Waldegrave et a., 2003).

However, the application of an income poverty measure is dependent upon knowing the actual
disposableincome of aperson or ahousehold. Thisisnot straightforward, aswasidentified inthe
earlier discussion of occupational measures, and will bediscussed againinthediscussion of living
standards research.

Living standards

Theliving standards research conducted by M SD hasresulted in the Economic Living Standards
Index (ELSI), whichisaliving standards measure applicableto the general population. The ELSI
scale is based on a number of living standards-related items associated with personal and
household consumption, recreation, social participation, and household facilities. The
consumption, or outputs, emphasisof EL Sl isreflected inthe measurement of theliving standards-
related itemsthat people actually have, irrespective of their income and other financial resources,
rather than calculating what living standards-rel ated items people might be expected to have on
the basis of their level of income and resources. For a full account of the development and
application of ELSI, seeKrishnan, et. al. (2002) and Jensen et al. (2002). Conceptually, theliving
standards approach is very close to the deprivation approach in its emphasis upon outcomes and
conditions experienced. The major difference between the two is that the living standards
approach aimsto cover thefull socioeconomic continuum, whilethedeprivation approach focuses
upon the deprived end and cannot discriminate among those who have no marked degree of
deprivation.

Research in New Zealand and overseas has identified a “ significant mismatch between poverty
measured using an income approach and poverty measured directly in terms of observed
deprivation or other indicators of unacceptably low living standards’ (Perry, 2002). In other words,
if questions relating to income measures are applied to the same random sample who are asked
questionsthat relateto living standards measures, only a percentageare shown to be bath income
poor and living standards poor. Perry notes the mismatch is substantial and is typically in the
range of 50% to 60%. Interestingly, despitethis, the gross numbers of those who are measured as
being poor in both income and living standards measures in any given country are often very
similar. While considerable work remains to be carried out into understanding the factors
underlying this mismatch, it seems that it is likely to result from contextual factors, such as a
person's life stage, previous employment history, non-market income, assets, inherited wealth,
family support, and socid networks, to namejust afew, that combineto confound any necessary,
direct, relationship between current income and current actual living conditions. For example, a
fifty year old who hasrecently been made redundant may be income poor but for the time being
will not qualify as being living standards poor because of his’her accumulaed goods and assts.
If such aperson remained on alow incomefor along period of time, their assets could be expected
to diminish and they would become living standards poor as well. Once again, the problem is
related substantially to the measurement of income and the difficulties associated with capturing
the often complex contextual features associated with theincome, aswasidentified in the earlier
discussion of the arguments advanced in favour of occupation-based measures. In hisanalysis of
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thisissue, Perry acknowledgesthemulti-dimensional nature of poverty and concludesthat itisnot
realistictorely upon asingle measurein order to understand the phenomenon (Perry, 2002, p.121)

New Zealand Index of Deprivation

The New Zealand Index of Deprivation (NZDep) was created in response to requestsfrom awide
group of individualsemployed inthe health and soci d servi cessectors in government, university,
and various social agencies, who wanted asmall-areameasure of ‘ need’ . NZDep hasbeen created
from Censusdata. The amall areasare based on meshbl ocks, the smallest administrative areaused
by Statistics New Zealand. Threeversions of NZDep — NZDep91, NZDep96, and NZDep2001—
have been developed from the 1991, 1996, and 2001 Censuses, respectively. NZDep is based on
the proportions of peoplein the small areawith each of nine characteristicsrelated to deprivation
(ten in the case of the first index) (Salmond & Crampton, 2001; Salmond & Crampton, 2002b;
Salmond et al., 1998b). Whiledesigned originally for use in resource dlocation, health research,
and advocacy, NZDep has become awidely used social research tool.

Used as a numerical measure, the index is being used in funding formulae for groups of people
(Crampton et al., 2002; Hefford et d., in press). Thisis an entirely appropriate use of the small-
areameasure becauseaggregates are the unit of analysis. Any funding adjustmentsthat aremade
on the basis of alocal NZDep distribution will result in funding flowing eithe to areas or to
groups of people, rather than being targeted to individuals. NZDep cannot be used to target
funding to individuals, since the inherent measurement error would result in discrimination for
some people. For example, a student is entitled to a Community Services Card and hence to an
increased subsidy for general practitioner consultations, yet a student living in a reatively
non-deprived areawoul dberequired by such afunding application to pay full general pradtitioner
Ccosts.

Currently, deprivation research in New Zedland and elsewhere is regiondly based. This has
advantages for a range of policy applications including the development of equitable regional
fundingformulae. It doesnot however, measure socioeconomic position acaurately for individual s
or households where wedlthy peoplelivein poorer areas or poorer peopleliveinricher areas. In
New Zealand, such amix of householdsisvery common even at meshblock level. It is primarily
for this reason that the authors of this report decided to undertake research that would lead to the
development of arobust individual deprivation measure.
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The development of NZiDep

In the present research, we have developed our non-occupationally-based measure from a
theoretical foundation like NZDep, of socioeconomic deprivation. To the best of our knowl edge
there has been very little prior published research describing the development of scales for
individual susing deprivation asthetheoretical basi s, although anumber of area-based scaleshave
been developed.® One example of an individual deprivation measure based on census-type
questions is cited in Jarvis (1999). A non-occupation scale such as NZiDep will fulfil asimilar
role as occupation-based indices — that is, as a socioeconomic measure for research about
socioeconomic wellbeing, in abroad sense, and health outcomes and health behaviours.

Asameasure of socioeconomic position, the individual deprivation approach (in company with
the living standards approach) places emphasis upon outputs and constraints associated with
consumption and accessto resources, rather than upon the inputs associated with income, and the
ownership or control of resources, which are the focus of class-based approaches. Figure 2
providesasummary of therel ationship between different measures of socioeconomic positionand
their linksto social and economic outoomes, such as wellbeing, and hedth. Thefigurehighlights
the production basis of class and incomemeasures and the consumption basis of living standards
and deprivation goproaches.

3 However, anumber of problems arise with the use of area-based measures of socioeconomic deprivation. A more
complete discussion of these problems can be found el sewhere (Crampton et al ., 2004). For the purposes of applying
area-based measures to individuals, one problem is particularly relevant: measurement error. M easurement error
inevitably occurs when area-based measures of socioeconomic position are applied to individuals— because not
all people in deprived aress are deprived, and not all socioeconomically deprived people live in deprived areas
(Blakely et al., 2002; McLoone, 2001). For example, NZDep96 has been shown to be only weakly correlated with
anindividual deprivationindex (Salmond & Crampton, 2001;2002a). Theeffect of thismeasurement error generally
will be to reduce the strength of observed associations between socioeconomic position and health outcomes.
Researchershavefound thatthe use of small spatial areas, suchas meshblocks, diminishesthe extent of measurement
error (Crayfordetal., 1995; Hyndman et al., 1995). T he development of N ZiDep was aimed, in part, at addressing
the problem of measurement error associated with the use of area-based measures.
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Figure 2: Relationships between measures of socioeconomic position and observable outcomes
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A personal index of deprivation has severd very important advantages in comparison to
occupation-based measures. Firstly it includes people who are not economically active, such as
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The individual deprivation-based index of socioeconomic position developed by this research
identifiesaperson’ slocation on asocioeconomic continuum by referenceto thedirectlymeasured
constraints upon their income, their capacity to consume essential market goods, and their
dependence upon non-market support. However, by emphasising the deprivation end of the
continuum, theindex in its present form does not provide the basis for acomprehensively graded
scale that can differentiate among the approximately 50 percent of people who possess none of
the deprivation characteristics upon which the index is based. To discriminate among that 50
percent of people, it would be necessary to adopt a broader living standards approach that would
include reference to items of luxury and conspicuous consumption. To do that, however, would
be inconsistent with the deprivation foaus of NZiDep which has been developed primarily as a
parsimonious and efficient measure of socioeconomic position that focuses on the deprived end
of the socioeconomic continuum.

Findly, by basing NZiDepupon the analysis of responsesto deprivation-rd ated survey questions,
the Index has an empirical basis that can, and should, be reviewed periodicaly in orde to adjust
for changesin the relative importance of deprivation variablesover time. For example, whilethe
inclusion of receipt of ameanstested benefit isappropriate at present, potential future changesto
the system of government transfers might reduce the importance of that varable as an indicator
of deprivation.
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Section 2: Gathering data

Introduction

The primary aims of this research have been to develop an instrumert for the measurement of
deprivation at the individual level and an associated scale of individual deprivation. The
instrument isintended for useon astand-alonebasisaswell asfor inclusion in any survey or other
guestionnaire for which a parsimonious measure of individual socioeconomic postion, as
indicated by material and sodal deprivation, isrequired. The goal wasto end up with somewhere
between four and twelve questions that could be asked of any New Zealand resident in order to
locate them on a scaleof individual deprivation. This goa was achieved by conducting a survey
of 975 individuals using a questionnaire consisting of 53 questions designed to measure known
deprivation characteristics. Establishing correl ations among these characteristicswas anecessary
prelude to constructing theindex. This section of the report describes and discusses the conduct
of this survey and the methodologcal issues assodated with it.

Questionnaire development

Theaim of the questionnaire devel opment processwasto create astructured survey questionnaire
ableto beadministeredfaceto faceintwenty to thirty minutes and covering theareas of financial,
material, and social deprivation. Questions were derived from questionnaires and question lines
used in the following studies: The Survey of Living Standards in London carried out between
1985 and 1987 under the leadership of Peter Townsend (Owen, 1987); the Poverty and Social
Exclusion Survey of Britain carried out in 1999 by the Office for National Statisticson behalf of
aconsortium of experts from the universities of Y ork, Bristol and L oughborough and funded by
the Joseph Rowntree Foundation; the New Zealand National Nutrition Survey; instruments
developed for the New Zealand Poverty M easurement Project by the Family Centre Social Policy
Research Unit (FCSPRU) including a structured questionnaire used in a national survey of New
Zealand households, and focus group and in-depth interview question lines (Waldegrave et al.,
1999; Waldegrave et al., 2000); the NZ Super 2000 Taskforce research on the living standards of
older people (transferred later to the Ministry of Social Policy (Fergusson et al., 2001b)); and the
New Zealand Census of Population for the census years 1996 and 2001.

Questions from these structured guestionnaires and semi-structured question-lines were grouped
into five domains according to whether they were measuring: material deprivation; social
deprivation; material and social deprivation; incomelevel; and demographics. Questionsfromthe
New Zealand Census were included to enable comparability with an existing prototype non-
occupational classification (NOC) of individual deprivation derived from the 1996 census
(Salmond & Crampton, 1998). Each potential question was ascribed one or more of thefollowing
reasons for inclusion: validation to enable comparison with the prototype non-occupational
classification (NOC); demographic sub-group determination; measuring activities undertaken to
make ends meet; direct or indirect measure of wealth; direct or indirect measure of low persond
income; income-based constraints upon expenditure; and characteristics of the built environment
in a person’s neighbourhood. A draft questionnaire that covered these domains was developed
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with input from Maori and Pacific researchers that was informed by consultations with their
communities. A 53-item questionnaire (see Appendix) was finalised and piloted before the
commencement of survey fieldwork in October 2001.

The fieldwork was managed by the Family Centre Social Policy Research Unit whichis athree
tikanga (three cultures) community-based research organisation with three cultural sections:
Maori, Pacific, and Pakeha (European New Zealanders). This organisationa structure informed
the sampling strategy and logic applied to the survey which covered equal numbers of Maori,
Pacific people, and Pakeha or Other. It was important to have a sample that was weighted in
favour of the numerically smaller Maori and Pacific peoplebecause they are the sections of New
Zedland society most affected by deprived living conditions, and their experiences are therefore
essential for informing the definitions of deprivation that the research aimed to develop.

The survey

The sampling frame

The survey was designed to provide data that would enable the measurement of correlations
among deprivation characteristics and identify the deprivation charecteristics that were most
correlated with a latent “deprivation” factor. It was necessary to do this in order to achieve the
research’ sgoal of devel oping anindex based upon asmall number of questionsthat could reliably
capture that underl ying deprivation factor. Because thisinformation isbest provided by people
with several deprivation characteristics, it was necessary to ensure a sample that contained
sufficient peopl e with more than one deprivati on characteristi c. It was aso necessary to include
people with one and no deprivation characteristics in order to establish unbiased national
correlation coefficient values by providing information on the numbers of people without
deprivation char acteri sti cs, or with one specificcharacteristic. Consequently, asamplewas sought
that encompassed all deprivation strata but was weighted towards those most likely to possess
more than one deprivation characteristic.

A total sample of 900 respondents was sought in the greater Wellington urban area consisting of
50 individuals in each of 18 ethnic/gender/age categories. The ethnic categories were self
identified Maori, Pacific, and Other (neither Maori nor Pacific). The age categories were 18-39
years, 40-59 years, and 60 years and over. The sample was dividedfirst on the basisof ethnicity,
with 300 respondents in each category. The constituents of each ethnic category were equally
divided among the three age categories, which were, in turn, equal ly divided among men and
women.

Equal numbers of Maori, Pacific, and Other (predominantly Pakeha/European New Zealander)
respondentswere recruited in order to ensure that the deprivation characteristics of each of these
maj or ethnic groups could be analysed with equal strength. In order to encourage the participation
of Maori and Pacific respondents, and minimise culturally-based bariers to full participation,
participantsand interviewerswere ethnically matched, with Maori partid pantsbeing recruited and
interviewed by Maori interviewers, and Pacific participants being recruited and interviewed by
Pacific interviewers.
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In order to meet the needs of this recruitment and interviewing strategy, an area-based sampling
framewas devel oped with separate areasall ocated for the recruitment and interviewingof Maori,
Pacific, and Other parti cipants, respectively. Thesampling framewasdevel opedtoyield arandom
sample of 150 start-points each located in a Statistics New Zealand meshblock, with 50 each for
Maori, Pacific, and Other parti cipants. A guota of one person from each of the six gender/age
categories was to be recruited and interviewed in each meshblock.

Because the representation of Maori and Pacific people in the survey sample exceeded their
representationinthegeneral population, it was necessary todevise astrategy that would maximise
the probabilities of survey interviewers locating and recruiting Pacific and Maori respondents.
Thisstrategy involved ranking the meshblocks in the greater Wellington urban area acoording to
the proportions of Pacific and Maori resident in them and devel oping separate sampling frames
each for Maori, Pacific, and Other.

In order to maximise the chances of finding our target groups, meshblocks were selected on the
basis of the estimated efficiency with which Maori and Pacific people could be located and
recruited in meshblocks across the range of NZDep96 ratings. Initially, an efficiency level of at
least 0.3 was sought —that is, at least 30% of the meshblock population belonged to the relevant
ethnic group, according to the Census— but this proved too high to yield sufficient numbers of
meshblocks for the Pacific and, to a lesser extent, the Maori sampling frames. This was
compounded by the low representation of Maori and Pacific peoplein themeshblockswith lower
levelsof deprivation. In theend, two efficiency cut-points were decided upon: a“low” efficiency
for the lower deprivation level meshblocks (NZDep 1-4) and a“high” efficiency for the higher
deprivation level meshblocks (NZDep 5-10). Thelow efficiency cut-pointswere: 0.10 for Pacific
people; 0.15 for Maori; and 0.20 for Other. The high efficiency cut-points were: 0.20 for Pacific
people; 0.25 for Maori; and 0.30 for Other. Additional criteriafor meshblock inclusionwere: that
they had more than six adults overall, and morethan six adultsin at least one ethnic category in
order to render the achievement of the quota for each meshblock at least theoretically possible
within that particular meshblock; and a proportion of adults greater than 0.5.

The procedure for selecting meshblocks and allocating them to one or other of the three ethnic
groupings was as follows. The efficiency was first checked for the Pacific group and if thiswas
appropriate, the meshblock was allocated to the Pacific sampling frame. If a meshblock had not
then been allocated to the Pacific sampling frame, its €ficiency was checked for Maori and, if
appropriate, it was allocated to the Maori sampling frame. Findly, if a meshblock had not been
allocated to either the Pacific or Maori sampling frames, its efficiency for non-Maori and non-
Pacific peoplewaschecked and, if appropriate, it was allocatedto the Other samplingframe. This
procedure yielded 2,808 meshblocks: 229 for the Pacific sampling frame; 215 for the Maori
sampling frame; and 2,364 for the Other sampling frame. The distributions of these meshblocks
among the NZDep96 categories by ethnic subgroup are shown in Table 1.
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Table 1: Distribution of sampling frame meshblocks among deprivation categories, by ethnic
subgroup

Number of meshblocks with NZDep96

high efficiency levels for Total
recruiting: lto4 5to 6 7to8 9 10

Pacific Islanders 8 9 26 43 143 229
Maori 47 18 51 47 52 215
All other ethnic groups 1407 455 331 111 60 2364
Total 1462 482 408 201 255 2808

Using the random number generator in Excel, an initial sample of 50 meshblocks was drawn for
each of the three ethnic subgroups from their respective sampling frames. Addresslistsfor these
meshbl ockswere purchased and these were used to determine the start-point for each meshbl ock.
In each case, the start-point wasto be the address with thelowest street number in the meshblock.
When the lowest number was shared by houses in a number of streets, the house in the street
whose name began with theletter of the alphabet closest to “ A” was selected. Inthe event that two
or more streets met this criterion, one was to be seleced by lot.

Obtaining the sample

Survey interviewers worked from the designated start-points to obtain the following quota of
respondents from each start-point: six people of one ethnicity; three male and three female; one
of each gender to be aged between 18 and 39, one of each to be aged between 40 and 59, and one
of each to be aged 60 or above. Following a precribed walk pattern outlined in their written
instructions (see Appendix), interviewerswere required to speak to amember of every household
along the routein order to determineits eligibility in terms of having a househdd member with
the correct ethnic, age and gender characteistics. At least two, and up to three, call-backs were
madeasnecessary inorder toestabli sheligibility and establish contact with the sel ected household
member. Following this walk pattern, participants were recruited in accordance with the
procedures specified in a Screening Questionnaire (see Appendix).

The walk pattern did not ensure that interviewers remained in the meshblock within which the
start-point was located, and it waspossible for interviewers to cross into adjoining meshblocks.
For this reason, each questionnaire was geo-coded by address in order to establish its meshblock
and associated area-based NZDep96 rating. To compensate for a shortfall in the numbers of
respondents located who were living in areas with NZDep96 ratings of 7 to 10, 75 additional
interviews were conducted in a further 14 meshblocks (3 Maori and 11 Other). An overall
responserate of 58 percent was achieved, with 50 percent for Other, 58 percent for Maori, and 77
percent for Pacific people.
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The Variables

Questionnaire variables

An initia conceptua diagram was created using the work on the Economic Living Standards
Index as a guide (Jensen et a., 2002, p.66). An underlying unmeasurable variable called
deprivation is assumed which can have a number of consequences. Following the Townsend
dichotomy of material and socia deprivation, five possible sub-scales of deprivation were
identified (Figure 3).

Figure 3: Conceptual diagram of components of deprivation
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Twenty-eight deprivation characteristics were measured in the survey, along with persona and
househol d demographic information. The deprivation characteristicsincluded ninethat were used
inthesmall-areacensus-based indexes of relative socioeconomic deprivation, known asNZDep96
and NZDep2001, and others drawn from the FCSPRU’ s survey of 'Monetary Constraints and
Consumer Behaviour in New Zealand Low Income Households', and the other sources listed at
the beginning of this Section.

The deprivation characteristics are shown in Table 2. All variables have been given short but
descriptive names, both for convenience in presentation in future tables and for ease in
distinguishing these base variabl es from adaptations to be described later. On thar first useinthe
text, each abbreviated variable nameis followed by a description of the information covered by
thevariable, in parentheses. Details of the questions from which the information was gleaned are
shown in the Gl ossary (see pages 76 and 77).
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Table 2: Basic deprivation characteristics

Variable Information Deprivation ;%Je:étll\\//ee In Unit
name* sub-category modifiable NZDep2001
Financial problem
SCHQUAL no school qudification cause of obj, mod yes person
WRKLOOK  looking for work cause of obj, mod yes person
SINGLEPAR in single parent family (or social dep.) obj yes person
BENEFIT on means-tested benefit primary indicator obj yes person
HHINCOME Iow houshold income primary indicator obj yes house
ELECPRB electricity bill problems secondary indicator obj, mod house
MORTPRB mortgage problems secondary indicator obj, mod house
PHONPRB phone bill problems secondary indicator obj, mod house
RENTPRB problems paying rent secondary indicator obj, mod house
Hardship, enforced
BRWMPRB  borrowing money problem obj, mod person
COMMHLP  obtaining community help obj, mod person
FOODHLP obtaining food help obj, mod person
BADSHOES wearing worn-out shoes subj person
CHPFOOD buying cheap food subj person
FEELCOLD  feeling cold to save heating costs subj person
INSURE uninsured obj house
NOFRVEG going without fresh fruit/veges subj person
PAY40THR problemspaying for other items subj person
HUNGER going hungry subj, mod person
Ownership restriction
CARS no car access obj yes house
RENT in rented accommodation obj yes house
CROWDED in ‘crowded’ accommodation obj, mod yes house
PHONE no access to a phone obj, mod yes house
Social deprivation
PARK no park-like space nearby neighbourhood obj local
VANDAL vandal s nearby neighbourhood subj local
ADVICE could not get advice if needed support subj person
STRANDED could not get help if stranded support subj person
Social restriction
NOHOLS no holidays subj person

*  Additional letters (v, R, M ) may beappended to the nameto indicatea modification (see Analytic variables
below)
T obj = objective, subj = subjective, mod = modifiable

Sixteen of these basic deprivation characteristics aremeasured at the personal level, and another
two arecharacteristicsof thelocal neighbourhood. The household informationismore problematic
in that it may not be known to all members of the household.
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Analytic variables

The questionnaire variables were adjusted for anal ytic purposesin several ways, indicated by R,
Y, or M appended to the base variable name.

Re-coded variables (additional R)

Many of the variables werere-coded from the questionnaire values—where* 0’ wasreserved
for the number zero and yesand nowerecoded ‘1’ and ‘2’ —sothat all analytic variableswere
coded with ‘O’ representing ‘ not deprived’. Most of the deprived categories werecoded ‘1’
but when the variables have been modified by the number of times a deprivation event had
occurred, thevalue*1’ isreserved for ‘once’ and ‘2’ for ‘more than once’ (sinceinvestigation
showed little, if any, discriminating value for the precise number of times greater than 1). To
indicatethat avariable had been re-coded from the questionnaire value, an ‘R’ was appended
at the end of the base variable name.

Somequestionnairevariables could be modified by incorporating extrainformation obtai ned from
follow-on questions.

Why modifications (additional v)
Onetype of additional question established whether the noted lack was aresult of deprivation
or not.

For exampl e, theinformation about lack of accessto acar can be combined with thefollow-up
information about whether a car was desired, in order to distinguish between someone who
was deprived of such personal transport availability, and someonelivingin, say, an inner-city
apartment who had no perceived need for acar. Thusthe ‘no cars' variable could be adjusted
with information about why there was alack of a car to produce a‘no carswhy’ variable, or
‘NOCARsY’ for short.

Other modifications (additional m or wm)
Other types of additional information included the number of times a deprivation event
occurred.

Thesevariables, such ashow many timesin thelast year community hel pwasrequested, have
an appended ‘m’, for “modified’ on the base variable name. Later, afurther modification was
made by restricting the number of categories to three for 0, 1, and 2 or more times. This
variable, being a modification of a modification, is indicated by two w’s at the end of the
short-form descriptor.

Constructed variables
Household income and household occupancy (pejoratively called crowding as a convenient
short-hand) were adjusted for household composition in line with previous NZDep work.
Briefly, household income was equivalised using the Jensen equivalisation (Jensen, 1978;
Jensen, 1988) and the threshold to distinguish low-income househol ds was the value printed
on the showcard used by the interviewers. Household occupancy was calculated using the
relatively simple OECD definition frominformationin the questionnaire about the age and sex
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of all household membe's and the number of bedrooms available to them. The OECD
definition is the number of person-equivalents per bedroom, and a person-equivalent was
defined following Morrison (1994): children aged 10 and over are equivalent to one adult;
children under 10 are equivalent to half and adult.

One further variable was constructed. To be consistent with the earlier work on indexes of
deprivation, unemployment was obtained in the questionnaire by using the census questions,
which thus establish unemployment over the previous four weeks. For the present work,
however, we included extra questions to establish unemployment in the previous year, to be
consistent with the one-year period for dl the other deprivation characteristics. Thus a new
variablewas created (UNEMPLOY R) to establish unemployment for more than one month over
the previous year.
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Section 3: Analytic framework

Statistical Methods

Overview

The objective of the datistical analyses was to establish a ssmple and reliable index of
socioeconomic deprivation based on a small set of coherent deprivation descriptor variables.

After aninitid cull of unreliable variables, such as those derived from inadequately compl eted
guestions, variald e reduction wasaccomplished by exploring factor analyses.

Coherenceof thevariable setswasestablished through factor analyses, item-total correlations, and
Cronbach’s Coefficient Alpha.

A ‘best’ index was derived via principal component analysis, from which simpler, and more
practical, indexes were constructed.

All analyses were accomplished using SAS (SAS Institute Inc., 1999-2001).

Weighting

Analyses were undertaken using weighted data. The sample data were weighted such that the
weighted sample reflected the age/sex/ethnic/NZDep96 breakdown in New Zealand, these
variables being used in the sampling procedure. Thus, for example, the weighted correlation
coefficientsestimate the national coefficients under the assumption that the sampl e obtained was
representative of national deprivation ‘norms'.

Principal component analysis

Principal component analysis makes no assumptions about the structureof thedata. All itrequires
is a positive definite matrix of measures of association between variables, such asis guaranteed
with Pearson product moment correlation coefficients. By exploring the correlations among the
variables, the procedurefindsa‘best’ set of mathematical transformations of the source variebles,
whichinturn explain decreasing amountsof variationinthedata. Diagrammaticaly, if therewere
only threevariablesin the set, the usual co-ordinate system would be rotated to form the principal
axes of the ellipsoidal swarm of data pointsin a3-D scatter-plot. In particular, thefirst principal
component is the longest principa axis of the ellipsoid, along which the data points are mog
spread out. This particular component is thus the weighted sum of the variables which explains
the greatest proportion of the overal variation in the data. The first principal component is
therefore the best single way to combine the information from the constituent variadles.
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Thevarious NZDep indexes of relative socioeconomic deprivation for small areasare each based
on the first principal component of the constituent variables. In these cases, the sourcedata were
proportionsof peopleinasmall areawith acertain characteristic, such asrecelving ameans-tested
benefit. Although the proportions are bounded by 0 and 1, in practice the national data derived
from census information yielded interval-level data for which Pearson correlation coefficients
were very good indicatorsof associations among the variables.

Preliminary work (Salmond & Crampton, 1998) on finding an individual-level index of
socioeconomic deprivation used anonymous unit-record census data and showed that the above
processcould also be used for variablesthat were scored on abinary scale, for then the cal culated
Pearson correl ation codficients wereidentical to the Phi coefficient,ameasure of the strength of
arelationshipina2x2 tablethat is not dependent on the sample size (Fleiss, 1981, p.59). Principal
component analysis cauld therefore be used for develgoment of a deprivation index based on
binary databy using ordinary correlation coefficients.

Factor analysis

In the NZDep analyses, the variables chosen for exploration were theoretically deprivation
variables. It was therefore not necessary to explore the structure of the data in any detail except
as a check on the theory. In the present circumstances, however, it was desirable to thoroughly
explore the structure of the data both to check for a consistent deprivation nature, and to
investigate the possibility of deprivation sub-scales. Factor analysis was used for this purpose.

Unlike principal component analysis, factor analysisassumesthat the co-variationin the observed
variables is due to the presence of one or more latent factors that exert causal influence on the
observed variables. The laent factors are not directly measurable. In the present setting, we
assumethat thereisan unmeasured factor called * deprivation’ which may bemanifest inanumber
of different ways. For example, a relatively deprived individud may find himself/herself
unemployed astheresult of anumber of concomitant circumstanceswhichmight only be captured
by an extensive in-depth interview, and may choose to go without fresh fruit and vegetables in
order to use the money saved on something that the individual considers of more immediate
‘value’ — such as smoking dgarettes as a relief from the stresses resulting from their deprived
circumstances (Graham, 1993). Another individual in the same unemployed circumstances may
cope with the general deprivation differently — for example, by forgoing a holiday or wearing
worn-out shoes.

The difficulty with factor analysisis to assess the likely portion(s) of any observed variable that
isafeaturecommonto all inaset (or subset, if morethan one underlyingfactor issuggested). We
have taken the simpl est approach, using the squared multiple correlation coefficient astheinitial
measure of communality, and a standard orthogonal rotation method (Varimax) tofind asimple
structure to aid interpretation of the underlying common factor(s).

We have followed standard practices in deciding how many factors areindicated to underlie any
particular set of variables (SAS Institute Inc., 1999). We have checked the values of the
eigenvalues of the raw correlation matrix to retain only the number of factors which have
eigenvaluesgreater then 1.0, preferably much greater (for 1.0 indicatesthat the factor explainsthe
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same amount of variance asasingle variable, on average). We have also looked at the proportion
of variance accounted for by each factor, for low such proportionsindicate weak or insignificant
factors. In both the principal component analyses and the factor analyses we have looked for
natural breaks in the decreasing sequence of eigenvalues (the scree plot). In the factor andyses,
we have also looked at a'proportion’ criterion: technically, the proportion of common varianceto
be accounted for by the retained factors using the prior communality esti mates, set at 100%. In
cases where these criteria suggest different numbers of important underlying factors, we have
Investigated each suggestion.

Findly, we have checked for interpretability in the rotated solution of the retained number of
factors—do the variables that load at least moderately well on a particular factor conform to one
of our conceptually expected subsets of deprivation? Theloadings here areequivalent to bivariate
correlations between the observed variables and the underlying factors. Furthermore, any factor
which has fewer than three such moderate or high loadingsis unlikely to point to a major sub-
category of deprivation

Theprocessdescribed briefly aboveisanexploraory factor analysis Our over-riding theory might
suggest asingleunderlyingfactor (‘ deprivation’), thoughtheinitial conceptual diagram (seefigure
3) might suggest as many as five distinct aspects of deprivation (fectors). Or, perhaps the data
would suggest two factors, one an indicator of material deprivation and the other an indicator of
social deprivation. We kept an open mind on the number of factors underlying the sample data.

Measures of internal consistency

Thefirstindication of aninternally consistent set of variablesisamoderate to high loading of each
variable on afactor, and alow to zero loading for the remaining variables.

Cronbach’s Coefficient Alpha and item-total correlations are forma measures of internal
congstency. A multiple-item instrument, measuring an underlying construct, is internally
consigent if its items are highly inter-correlated. Cronbach’s Alpha measures this internal
consistency. The'‘item-total correlation” measuresthe consistency between onevariable (item)in
theinstrument and the remainingvariables. It isthe correlation between the variable and the total
of the remaining variables.
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Validation of sample

Prototype deprivation index from 1996 Census

Since unemployment isavariable in the NZDep small areaindexes, and was therefore also used
in the prototype individual index created from census data at theunit level, we needed to include
itinany index created from the sampledata. However, unemployment isdefined by StatisticsNew
Zeadland asnot currently working and actively seeking work inthelast four weeks. Unemployment
therefore is not relevant for those people who have retired. The age at retirement is varied, but
usually occursat age 60 or later. Therefore, comparisons between the census-based index and the
survey-based version were derived for individuals under 60, in our case for those aged 18-59.

Survey version of prototype index

The survey data are not derived from a simple random sample and are therefore weighted to
represent the national population (see Section 3; Weighting). The first principal component was
derived from a weighted correlaion matrix of the same variables as those used for the census-
based analysis. The results are compared in table 3.

Table 3: Firstprincipal components of nine deprivation characteristics obtained from 1996 census
data and 2001 survey data.

Deprivation characteristic National census, 1996 L ocal survey* 2001
on means tested benefit 0.66 0.76
low household income 0.66 0.70
in single parent family 0.62 0.50
no access to car 0.56 0.56
no access to phone 0.49 0.51
not inowned home 0.48 0.49
unemployed 0.33 0.56
no qualifications 0.28 0.41
high household occupancy 0.11 -0.10
percent variance explained 24.8% 29.1%
eigenvalue 2.23 2.62

* Al items were weighted to reflect national distributions.

Reassuringly, there is considerable similarity between the two first principal components. Some
differencesareto beexpected asnational circumstanceschanged inthefiveyearsbetween thetwo
datasources. The variablesthat showed differences between thetwo sets of |oadings greater than
0.1 werethoserel aing to unemployment, high househol d occupancy, no qualifications, and being
inasingle parent family. The loading change for unemployment is consistent with the declinein
preval ence between the 1996 and 2001 censuses (StatisticsNew Zealand website). Asaresult, the
importance of unemployment as an indicator of deprivation in 2001 would increase, with a
consequent expected increase in the loading, as found. The number of people without any
qualifications also declined between the 1996 Census and the 2001 Census (Statistics New
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Zealand website). Thiswould have the effect of increasing the importance of no qualification as
an indicator, and thus its loading, as found. Single parent families became more common
(Statistics New Zealand website), which would be expected to decrease its importance as an
indicator of deprivation, with a consequent decrease in the loading, also as shown.

Findly, the high household occupancy measure was a relatively poor performer in the 1996
NZDep index for small aress, and it isan even poorer performer at theindividual level, inboth
the census-derived and survey versions. This is partly due to the nature of the occupancy
calculation — the revised variable in NZDep2001, which is fairly consistent with the other eight
variablesin that index, was based on the more discriminating Canadian definition of occupancy
which not only takes more account of age, but also considersthe sex of people who are permitted
to share abedroom without any suggestion of possible crowding (Statistics New Zealand, 2003).

Thus the differences between the two sets of loadings have likely explanations that are externa
to any consderation of sampling inadequacy. Furthermore, the genera similarity of the two
indexes provides affi rmation of the wel ghti ng processin the present sample survey.

Potential variables for a new index

Twenty-eight deprivation variables were available from the questionnaire data. The ultimate task
wasto choose asubset of these to form apractical index of deprivation that could be used in future
survey work.

The first step in the data reduction process was to establish if any of the 28 variables were
unsuitable for inclusion for primary reasons such as too much missng data, or too rare a
deprivation event. Table4 lists the 28 variables, in alphabetical order of their short-form name,
together with information aout missing data and the proportion deprived. The likely levels of
missing data (either unknown or accidentally missed) in afuturerandom sampl e of the population
are shown in the ‘weighted’ columns, which adjust the sample data to reflect the demographic
profile of the country as awhole.

NZiDep page 33 of 100



Table 4: Response and deprivation information for analytic variables

Missing - Missing - Deprived -  Deprived -
in sample* weighted" in sample* weighted’ Possible problem (see text)
Variable  number percent percent percent
ADVICER 11 0.5 27.6 18.4
BADSHOESR 5 0.3 13.9 8.2
BENEFITR 12 0.8 341 22.6
BRWMPRBR 5 0.1 16.6 6.9
CHPFOODR 10 0.7 36.4 29.6
COMMHLPR 6 0.2 7.4 5.1
CROWDEDR 3 0.2 353 25.6
ELECPRBR 40 0.7 16.6 10.8 too many missing in subgroup?
FEELCOLDR 4 0.1 22.3 20.6
FOODHLPR 4 0.1 12.8 9.7
HHINCOMER 6 0.1 33.0 22.4
HUNGERR 8 0.1 10.7 7.1
INSURER 54 2.1 35.7 225 too many missing in subgroup?
MORTPRBR 55 13 31 14 too many missing in subgroup?
too few deprived
NOCARSYR 7 0.2 18.5 13.0
NOFRVEGR 9 0.2 20.5 15.6
NOHOLSR 18 0.7 35.7 27.3
NOPHONEYR 6 0.1 15.9 5.4
PARKR 12 0.5 11.4 4.2 too few deprived
PAY40THRR 32 3.3 21.0 12.8 too many missing?
PHONPRBR 46 11 18.1 10.6 too many missing in subgroup?
RENTPRBR 49 0.8 115 6.3 too many missing in subgroup?
RENTR 24 0.4 40.1 32.8 too many missing in subgroup?
SCHQUALR 5 0.7 49.1 27.5
SINGLEPARR 5 0.5 12.2 8.8
STRANDEDR 9 0.5 9.7 5.2
UNEMPLOYR 0 0.0 22.4 24.8
VANDALR 56 4.7 22.2 189 too many missing?

* There were 975 individuals in the sample, with approximately equal numbers in the three ethnic subgroups.

T Weighting was used to estimate the likely national distribution.

On the basis of theinformation in table 4, seven of the 28 variables were excluded from further
consideration, as discussed bel ow.

If the number of individuals not providing data for an item is relatively high, but the estimated
national proportionislow, thereislikely to be ahigh rateinjust some of the subgroups. Six items
fall into this category — eLecPreR, INSURER, MORTPRBR, PHONPRBR, RENTPRBR, aNd renTr (el ectricity bill
problems, uninsured, mortgage problems, phone problems, rent problems, being in rented
accommodation). They areall household-level characteristics, asignal that for anindividual index
of deprivation, including household information may not be ideal, even though individuals may
be deprived because of their own and/or their family circumstances. Five of these items were
thereforedropped from further considerati on, the exception bei ng rentr Which wasretained at this
stage because of itsimportanceinboth the small-arealevel index of deprivation and the prototype
census-based individual-level index of deprivation (seetable 3).

Two items had relativdy high levds of missing data both in the sample and expected in afuture
random sample of the population. Missing data in a future survey would mean that either the
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individual could not have an index value assigned, or that some form of imputation would be
needed. The estimated levels of 3.3% and 4.7% were considered unacceptably high for a good
index, so the variables concerned — rav4othrr (problems paying for other items), and vanoaLr
(vandals nearby) — were dropped from further consideration.

Two items showed arelatively low estimated level of deprivation inthe community at large. An
arbitrary cut-off of under five percent was used. One item — mortrerr — With an estimated 1.4%
of the popul ation having this mortgage payment problem, was al ready suspect because of missing
data and was dropped from further consideration. The other item — rarkr (NO park-like space
near by) —was marginal asonly 4.2% or the popul ation would be likely to be deprived of an open
spacefor childrento play, or somewhereto walk adog. However, it was retained at this stage, but
marked for possible exclusion later, particuarly as the number of socid deprivation items
available was severely limited.

In summary, the seven variables dropped from further consideration because of datalimitations
WEr€ ELECPRBR, INSURER, MORTPRBR, PAY40OTHRR, PHONEPRBR, RENTPRBR and vanoacr. This left 21
deprivationitemsto bestatistically whittled down to an undetermined, but rel atively small number
of key itemswhich could form asuitable index of deprivation for individuals.
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Section 4: Analyses for adults under 60

Analysis of 21 deprivation characteristics

As aready noted, unemployment is a characteristic that has no meaning after an individual has
formally retired. Thisis often at age 60 or 65, but increasinglyis not necessarily at either of those
ages. However, unemployment isadear indicator of deprivation both inthe small-areaindex and
in the census-derived prototype individual index. Other potential variables may have different
meanings for the older individual than for ayounger person, since the older person has had more
timeto accumul ateweal th and assets which could act asastop-gap resourcein timesof stress. For
these reasonsit was decided to analyse the group aged 18-59 years first and to consider and add
the older group later.

Thefirst analysis of the 21 variables investigated their structure through afactor analysis(Table
5). Did the 21 assumed deprivation variables exhibit any of the sub-groups suggested in Figure
3?

Investigation of the eigenvalues of the correlations among the 21 variables showed unclear
evidence — there was very good support for one facor, with the (unadjusted) eigenvalue (5.60)
much greater than the others, which simply affirmsthat all variables were related to deprivation
in varying degrees. Thenext eigenvalues were 1.60, 1.36, 1.26 and 1.11. Beng the only ones

1.0 (and thus explaining more variance than that explained by any one variable), this might
suggestfivefactorsfor aprincipa component analysis, though not necessarily for afactor analysis
(Armitage & Colton, 1998, p. 1480). A specific factor-analytic criterion (proportion’ criterion)
based on the eigenvalues, adjusted for communalities, which are used in factor analyses suggested
four factors, whilescreeplotsof both unadjusted and adj usted eigenval uessuggested threefactors.
However, in order to investigate fully, two-, three-, and four-factor solutions were obtained. The
three-factor solution wasvery closeto the four-factor solution with factors 2 and 3 combined into
one factor. For convenience, only the two- and four-factor solutions are shown, on theright and
left respectively, intable 5. Rotated sol utions are shown asthese hel p to clarify the meaning of the
factors.
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Table 5: Rotated four-factor and two-factor models for 21 deprivation variables, age under 60

Factor Factor
Variable 1 2 3 4 SUEgrap 1 2
NOQUAL (0.16) 0.42 financial problem (0.27)
UNEMPLOYR 0.56 0.49
SINGLEPARR 0.45 (0.29)
BENEFITR 0.64 (0.34) 0.36 0.54
HHINCOMER 0.45 (0.30) (0.29) 0.56
BRWMPRBM 0.49 enforced hardship - objective 0.53
COMMHLPM 0.60 0.58
FOODHLPM 0.44 0.47 0.58
BADSHOESR 0.52 0.37 enforced hardship - subjective 0.61
CHPFOODR 0.41 0.49 0.41 0.58
FEELCOLDR 0.53 0.39 0.43
NOFRVEGM 0.56 0.49
HUNGERM 0.57 (0.33) 0.63
NOCARSYR 0.39 (0.32) (0.35) ownership restriction 0.35 0.44
RENTR 0.41 0.35
EQBEDS
NOPHONEYR (0.28) (0.34) 0.38 (0.23)
PARKR 0.48 social deprivation 0.38
ADVICER (0.33) 0.35
STRANDEDR 0.54 (0.33)
NOHOLSR 0.45 social restriction 0.37 0.47
Notes: (1) Anyloading 0.35 either hasbeen deleted to aid identification of the main pattern, or has been put in

brackets to aid understanding of the conceptual groups. Each loading is a correlation between the
variable and the factor shown.
(2) Analysis based on data weighted to reflect national distributions

Investigation of table 5 leads to a reduction in the number of variables considered for the
individual index. Three variables were dropped at this stage: eqseps, NoquaL, and HHINCOMER,
describing, respectively, househol d occupancy, lack of aqualification, andlow householdincome.
These are discussed in turn below.

Considering the four-factor model first, the fourth factor loads heavily only on two variables (at
0.48 and 0.54), bothinthe social deprivation group, although thethird variablein that group loads
moderately (at 0.33). Thusthereis not strong evidence to drop the fourth factor, though it should
dill be consdered asapaossibility.

Onevariable —eqeeps (occupancy as measured by theratio of OECD-equivalised people and the
number of bedrooms available) — does not load above 0.15 on any factor in either model.
Information was not available from our questionnaire for construction of the more sophisticated
Canadian equivalisation method. It would undoubtedly have fared better in the models, just asit
did in the development of NZDep2001 when compared to the OECD version in NZDep96.
However, it isahousehold-level vaiable and takes several questions to establish as the age and
sex of all household membersisrequired aswell asthe count of bedrooms. Thus, from apractical
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as well as a possible theoretical reason, the measure of occupancy was dropped from further
consideration.

The financial problem group clearly shows that the noquac variable (no qualification taking 3
months or more to get, yes/no) doesn't really belong —whichis not surprising asit could be seen
(and was) as a pre-cursor to the other financial problems. It was put with that group as there
seemed nowhere else to put it in our conceptual framework. The noquaL variable was a
modification of the schquacLr variable (school qudifications, yes/no). In work not reported here,
this was found to work reasonably well but the recent developments of the NZCEA (NZ
Certificate of Educational Achievement) mean tha scHqualLr, as defined by our questionnaire,
would be unhelpful for future survey work.

noquaL iSnot amaor variablein either factor in the two-factor model, and loaded at only 0.16in
therelevant factor (1) of the four-factor model which hasheavy loadingson al the other financial

problemvariables. Given the changesin education over time, with the current emphasis on skills
acquisition, it islikely to be an increasingly blunt instrument for identifying deprivation, just as
much as the schquaLr Variable. Given also that we needed to reduce our group of 21 variablesto
some smaller set for practical applications, noquat was dropped from further work.

Household income below athreshold (1+incomer) IS a problematic variable because the value of
money changesover time so that different proportionsof peoplewill be below aconstant threshold
asthe years pass. Thus it was dropped from further consideration. It is useful to note, however,
that it does fit with the hypothesised financial problem group.

Turning to the two-factor solution, there is some support for the sub-scale groupings. Possible
anomalousvariables arecrrroopr (buying cheap food) and reeLcoror (feeling coldto save heating
costs), since they load somewhat on both factors but correlate better with the financial problem
variables. This is understandable for cheap food, and probably also for feeling cold if lack of
heating is considered a consequence of financial problems. But the latter argument aso applies
to the other subjective enforced hardship variables. Another somewhat anomalous variable is
noproNey R (NOt having a phone and wanting one) as it does not correlate well with the nocarsyr
variable (not having acar and wanting one) in the second factor. Norocs (no holidays) isalso abit
anomalousasit fitsreasonably (infactor 2) with the other social variablesand thefinancial group,
yet also correl ateswith theenfor ced har dship group (infactor 1). Whiletheseanomaliesare noted,
there was insufficient reason to drop these variables at this stage.

Analysis of 18 deprivation characteristics

The 18 variables still |eft in the list of potential items for the individud index were subjeded to
another factor analysis. The reduction in number of variables meant that 57 observations were
dropped from these analyses because of missing data, whereas 65 had been dropped when 21
variables were considered.

The eigenvalues of the raw correlation matrix for this set of variableswere 5.10, 1.55, 1.33, 1.14,
0.95, .... etc., suggesting that one, or just possibly four factors should be moddled in the factor

NZiDep page 38 of 100



analysis. The fact that thefirst eigenvalue is so much larger than the others again augurs well for
asingleindex astheend-product. Inthefactor analysis, the'proportion’ criterion suggested athree-
factor model. Therefore, both athree-factor model and afour-factor modd are shownin Table 6,
the one-factor model being uninformative for the present purposes.

Table 6: Rotated three-factor and four-factor models for 18 deprivation variables, age under 60

Factor Factor
Variable 1 2 3 4 Sub-group 1 2 3
UNEMPLOYR 0.56 0.59
SINGLEPARR 0.44 financial problem 0.45
BENEFITR 0.65 (0.29) 0.69
BRWMPRBM 0.48 0.50
COMMHLPM 0.63 enforced hardship - objective  0.58
FOODHLPM 0.45 0.48 0.48 0.45
BADSHOESR 0.46 0.45 0.58 (0.25)
CHPFOODR 0.42 0.53 (0.32) 0.52 0.35
FEELCOLDR 0.59 enforced hardship - subjective 0.37 (0.32) 0.37
NOFRVEGM 0.50 (0.27) 0.44  (0.30)
HUNGERM 0.41 0.51 0.63
NOCARSYR 0.38 (0.26) (0.34) (0.29) 0.40 (0.33)
RENTR 0.38 ownership restriction 0.37
NOPHONEYR (0.26) (0.32) (0.33) (0.27)
PARKR 0.45 0.42
ADVICER (0.33) social deprivation (0.30)
STRANDEDR 0.54 0.34
NOHOLSR (0.32) 0.47 social restriction (0.31) 0.40 0.54

Notes: (1) Any loading 0.35 either has been deleted to aid identification of the main pattern, or has been put in
brackets to aid underganding of the conceptual groups. Asterisks denote values in excess of 0.4. Each
loading is a correlation between the variable and the factor shown.

(2) Analysis based on data weighted to reflect national distributions

The general idea of the conceptud pattern is still supported, since the variable groupings are
roughly in line with the higher loadings.

In the three-factor model, some of the enforced hardship variables also have aspects of financial
problems (factor 2), which ishardly surprising. The lack of aholiday, noroLsr, fits best with the
predominantly-financial factor 2. Note, however, that fector 3 has substantial |oadingsfor only two
variables, so by the standard criterion of interpretability — that there should be at |east three high-
loading variables — factor 3 could be dropped.

In the conceptually-relevant four factor model (assuming our concept is sensible), we again have
some problemswith theideaof enforced har dship being distinguishable fromfinancial problems
and ownership restrictions. The social restriction variable could clearly be re-labelled as an
enforced hardship, and it al'so has something in common with the financial problem variables,
which is not surprising.
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Asdiscussed with the 3-factor solution, the fourth factor here could be dropped asit only hastwo
variables that |oad substantially.

Theonly really problematic variableisrooot pm (0Obtai ning foodhel p) which loadsmoderately on
two factors. This might be due to unnecessary weighting of those people who sought food hdp
many times. A three-point scale — never/once/more-than-once — works better, with the adjusted
variablethen weighting on only the first factor. This suggested that all the times-in-the-last-year
modified variables should be further modified in the sameway. These variable descriptorsend in
adouble‘m’. Thefactor analysesof the 18 variables, with threemodifiedinthisway — FoobHLpmm,
commHLpmm (Obtaining community help),andsrwmpremm (DOrrowing money problems) —produced
results sufficiently similar to those in table 6 that they are not shown here. These modified
versions were retained in the following analyses.

Another way toinvedigatethe 18 variablesisto cal cul ate the squared multiple correl ationswhich
indicatethe level of overlap between one variable and all the other variables. Thisinformationis
shownintable 7.

Table 7: Squared multiple correlations among 18 deprivation variables, age under 60

Variable Squar ed multiple correlation coefficient Rank

FOODHLPMM 0.50 1

CHPFOODR 0.49 2

BENEFITR 0.45 3

BADSHOESR 0.43 4

NOCARSYR 0.41 5

FEELCOLDR 0.39 6

HUNGERM 0.36 7

NOFRVEGM 0.36 8

NOHOL SR 0.35 9

UNEMPLOYR 0.35 10

COMMHLPMM 0.35 11

BRWMPRBMM 0.25 12

SINGLEPARR 0.24 13

NOPHONEYR 0.23 14

RENTR 0.22 15

STRANDEDR 0.21 16 (social deprivation)
PARKR 0.16 17 (social deprivation)
ADVICER 0.12 18 (social deprivation)

Note: Analysis based on data weighted to reflect national distributions

The three social deprivation variables, as a group, have theleast in common with the remaining
variables. In aprincipal component analysis, they loaded least on the first principal component,
the best singleweighted sum of all the variables— rarkr (N0 park-like space nearby): 0.17, Aabvicer
(could not get advice if needed): 0.31, stranoeor (could not get help if stranded): 0.23. The
remaining loadings were all <= 0.42.

To explore this further, single factor solutions in three models were undertaken. The factor
analysis solution explored a postulated underlying single factor. The first prindpa component
indicated the loadings on the best single linear combination of al the variables. These are shown
in table 8. In addition, aform of non-parametric factor analysis was explored, which avoids the
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assumption of underlying multivariate Normality usua in factor analyses. Unfortunately, for
technical reasons — sparse data, and relatively small sample size — the solution (not shown) was
somewhat problematic. Nevertheless, it confirmed the rank order of the social deprivation
variablesindicated in table 8.

Table 8: Single factor solutions for 18 deprivation variables, age under 60

Principal component analysis Factor analysis
Vel loading rank loading rank
CHPFOODR 0.71 1 0.69 1
FOODHLPMM 0.71 2 0.68 2
BADSHOESR 0.66 3 0.63 3
BENEFITR 0.65 4 0.62 4
NOHOL SR 0.64 5 0.60 5
FEELCOLDR 0.62 6 0.58 6
NOCARSYR 0.61 7 0.57 7
UNEMPLOYR 0.58 8 0.54 8
NOFRVEGM 0.58 9 0.54 9
HUNGERM 0.56 10 0.53 10
COMMHLPMM 0.56 11 0.52 11
BRWMPRBMM 0.50 12 0.46 12
NOPHONEYR 0.49 13 0.44 13
RENTR 0.42 14 0.38 14
SINGLEPARR 0.41 15 0.38 15
ADVICER (social deprivation) 0.31 16 0.27 16
STRANDEDR (social deprivation) 0.23 17 0.20 17
PARKR (social deprivation) 0.17 18 0.15 18

Note:  Analyses based on data weighted to reflect national distributions

The first principal component closely paralels the single factor from the parametric factor
analysis. Thethree social deprivation variables havelow to very-low |loadings showing that they
are not measuring the same thing as the rest of the variables, which is not surprising asthe other
variablesareall aspectsof material deprivation.. Therefore, intheinterest of reducing the number
of variables to be included in an individual index of deprivation, these three social deprivation
variables — rarkRr, Apvicer, and sTranpebr — Were (somewhat reluctantly) dropped.
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Analysis of 15 and fewer deprivation characteristics

As the number of variables decrease it becomes increasingly difficult to find meaningful sub-
groupsof deprivation characteristics. For example, anyuseful sub-group shouldhaveat least three
variablesin it. Given also that the first factor has always been by far the strongest, attention was
turned away from the underlyingfactor structure and towards construction of ameaningful index.
For this purpose, principal component analysis is appropriate, together with measures of the
internal consistency among the variables.

Having reduced the orignal 28 deprivationitemsby nearly one hdf on variousstatistical grounds,
It wasimportant to investigate any variationsin theunderlyingstructure of those remaining across
the three ethnic groups. The sample had been constructed to maximise the chance of locating any
anomalies by attempting to interview the same number in each of the ethnic groups. Because of
thedifficultieswith somevariables, particularly unemployment —whichisstill inthefavoured list
— these analyses were still conducted on the 18-59 year age group.

Ethnic-specific principal component analyses
To compare the shape of the sample space for the three ethnic groups, ethnic-specific principal

component analyses were conducded. Their eigenval ues, proportions of variance explained, and
cumulative such proportions, are shown in table 9.

Table 9: Ethnic-specific principal component analyses of 15 deprivation variables, ageunder 60

Non-Maori, non-Pacific Maori Pacific
eigen- propor- cumulative eigen- propor- cumulative eigen- propor- cumulative
Factor value tion proportion  value tion proportion  value tion proportion
1 4.07 0.27 0.27 6.85 0.46 0.46 4.16 0.28 0.28
2 1.49 0.10 0.37 1.31 0.09 0.54 1.88 0.13 0.40
3 1.27 0.08 0.46 (0.98)  (0.07) (0.61) 1.39 0.09 0.50
4 1.19 0.08 0.53 1.25 0.08 0.58
5 1.07 0.07 0.61 1.00 0.07 0.65

Notes: (1) Analysis based on data weighted to reflect national distributions
(2) Brackets indicate tha the eigenvalueis less than the average (1.0)

The first, very strong factor, in each ehnic group again suggests the possibility of a single
underlying main eigenvector (factor), although two factors could also be postuated becausethe
drop in eigenvalue between the second and third factors is bigger than that between subsequent
factors.
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Clearly, Maori exhibit a quite different pattern to the other two ethnic groups, which needs
investigating. Table 10 showstheloadings on thefirst principal component (first eigenvector) for
each ethnic group.

Table 10: Ethnic-specific firg principal componentsof 15 deprivation variables age under 60

Variable Non-M aori, non-Pacific M aori Pacific
rank rank rank
CHPFOODR 0.73 1 0.73 5 0.66 3
FOODHLPMM 0.71 2 0.75 1 0.64 5
NOHOL SR 0.64 3 0.74 4 0.43 10
BENEFITR 0.64 4 0.71 7 0.50 9
FEELCOLDR 0.59 5 0.75 2 0.56 8
UNEMPLOYR 0.59 6 0.70 8 0.33 13
NOCARSYR 0.56 7 0.69 9 0.27 14
BADSHOESR 0.55 8 0.75 3 0.67 1
NOFRVEGM 0.50 9 0.68 10 0.66 2
COMMHLPMM 0.46 10 0.66 11 0.61 6
NOPHONEYR 0.36 11 0.57 13 -0.05 15
RENTR 0.34 12 0.43 15 0.43 11
HUNGERM 0.31 13 0.72 6 0.66 4
SINGLEPARR 0.27 14 0.50 14 0.41 12
BRWMPRBMM 0.20 15 0.65 12 0.58 7

Notes: (1) Allitemsare weighted to reflect national distributions.
(2) Major differences between the ethnic groups are indicated by the highlighted cells.

The most discrepant variable isnorHoneyr, Where the Pacific loading is essentially negligibl e. It
suggests that, among Pacific Islanders, not having, but wanting, a phone is as often unrelated to
deprivation asit isrelated to deprivation. Thisis consistent with the results of an approximate t-
test which showed that the distribution of the (logarithm of the) deprivation variable counts was
similar in the two nopHonEYR groups (that is, the yes and the no groups) for the Pacific group (p
=0.27) —though this does not look at the specific deprivation variables. In contrast, for example,
thedistribution of the (logarithm of the) deprivation variablecountswasvery different for thetwo
FoopHLPMM groups (p < 0.0001), for the two unempLovr groups (p < 0.0001), and for the two rentr
groups (p < 0.0001).

Borrowing money and feding hungry (erwmpremm, HunGerm) are less important indicators of
deprivation among the majority ethnic group — presumably because these are, in fact, relatively
rare among the non-Maori, non-Pacific in our sample, where only 12 in that group had borrowed
money, and only eight had felt hungry (compared to at least five times that number in the other
groups).

No holidays, unemployment and not having access to a car (NoHoL SR, UNEMPLOYR, NOCARSYR) al'€
apparently of lessimportancein describing ‘ deprivation’ for Pacific Islanders.
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Internal consistency of 15 deprivation characteristics

Item-total correlations were used to investigate the degree to which an individual variable, in the
group of 15, correlated with the postulated latent variable (‘deprivation’). In table 11, the
correlation coefficients capture the results for the age group 18-59, overall and by ethnic group.

Table 11: Internal consistency of 15 deprivation variables by ethnic group, age under 60

Variable* Total <60 Non-M aori, non-Pacific Maori Pacific
Item-total correlations

rank rank rank rank
FOODHLPMM T 0.640 1 0.601 2 0.700 1 0.513 5
CHPFOODR 0.630 2 0.637 1 0.679 5 0.520 4
BADSHOESR 0.584 3 0.461 6 0.689 3 0.524 3
BENEFITR 0.572 4 0.512 4 0.651 7 0.450 7
NOHOLSR 0.543 5 0.522 3 0.683 4 0.307 12
NOCARSYR 0.522 6 0.452 8 0.637 9 0.239 14
FEELCOLDR 0.515 7 0.470 5 0.690 2 0.418 9
UNEMPLOYR 0.493 8 0.460 7 0.645 8 0.277 13
NOFRVEGM 0.492 9 0.359 10 0.615 10 0.530 2
HUNGERM 0.489 10 0.234 13 0.660 6 0.523 1
COMMHLPMM T 0.471 11 0.364 9 0.597 11 0.482 6
BRWMPRBMM T 0.427 12 0.140 15 0.581 12 0.438 8
NOPHONEYR 0.413 13 0.267 11 0.507 13 -0.014 15
SINGLEPARR 0.349 14 0.177 14 0.437 14 0.361 10
RENTR 0.343 15 0.248 12 0.378 15 0.360 11
Cronbach’s Alpha * 0.860 0.786 0.912 0.788
Notes: (1) All items are weighted to reflect national distributions.

(2)

Correlations ranked 1-7 are highlighted.

Variables are standardised, and thus conform to the parallel tests assum ptions needed for Cronbach’s
Coefficient Alpha, and weighted to reflect the national age/sex/ethnic/NZDep distribution which was
the basis of sampling. Variable names end with key letters ‘Y’ =why; ‘R’ =recoded to 0,1; ‘M’
indicates for lack of money ; ‘MM’ is‘M’ modified by timesin the last year.

These variables are scored O for no deprivation, 1 for one episode in the last year, 2 for more than one

in the last year. The othe variables are coded 0for not deprived, 1for deprived.
Two assumptions underlie the use of Cronbach’s Coefficient Alpha - the parallel test assumption, and the
use of a simple sum of the items to form the index:

(i)

(i)

The parallel test assumption assumes roughly equal means and standard deviationsfor all the variables.
The means and standard deviations are certainly not equal, but the standard deviations may be
considered ‘roughly’ equal. They are equal if all the variables are standardised (z-scores). Thisiswhy
the standardi sed version of Cronbach’s Alpha hasbeen used abov e, although numerically it differslittle
from the raw version, per haps as a consequence of the binary nature of most of the variables.

The use of asimple sum for the eventual index was not pre-determined, as the index could be a score
on the first principal component, as used for the area-level index. Ultimately a simple sumis, in fact,
suggested.
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Possibly problematic variables, considered here asvariableswith item-total correlationslessthan
0.25, are not congstent across the groups:

total under 60: (none)

non-Maori non-Pacific: BRWMPRBMM SINGLEPARR HUNGERM RENTR
Maori: (none)

Pacific: NOPHONEYR NOCARSYR

These six variables might be considered unsuitabl e for aglobal classification system in this age
range, 18-59 years. However, in the overall analysisthereisno such evidencefor their exclusion,
and the Cronbach Alpha measure of internal consistency is very good.

Cronbach’s Coefficient Alpha measuresthe ‘internal consistency’ of the 15 items. Valuesin the
range 0.70 - 0.80 are considered respecteble, 0.80- 0.90 are very good, and values>0.90 indicates
that the group of items could be shortened without important loss of information. (Armitage &
Colton, 1998). However, the Health Survey SF36 manual givesfurther advice (Wareet al., 1993,
2000, p.7:2):

“Acceptable reliability differs depending on what is being analyzed: comparison among
individuals ... require[s] high reliability (values > 0.90); group comparisons, needed to
compare average health status scores ... do not require as high areliability (values of 0.50
or 0.70 or higher are acceptable).”

Highlighting the top seven correlations in each group yields four variables that the three ethnic
groups have in common. These four variables might be considered as the basic ingredients of a
short classification. However, avarieble measuring benefit status isnot relevant beyond the time
of transitional retirement because the six (means-tested) benefits asked about were: community
wage, domestic purposes benefit, transitional retirement benefit, indgpendent youth benefit,
invalid’' sbenefit, and orphansand unsupported child benefit. Therefore, the benefit variablewould
not be relevant for most of those over 60. This leaves three variables as, potentially, a shortest
form of individual deprivation indicator - FoobHLPMM, cHPFOODR, @8Nd BaDsHOESR (Wearing worn out
shoes). However, reliability (as measured by Cronbach Alpha) is reducedtoo much. Overallitis
just 0.663, and in the three ethnic groups it is 0.593, 0.749, and 0.639. This is nat greatly
surprising as there are only three items measuring the single latent variable.

Re-arrangingtable 11 to highlight the ethnic variability of theitem-total correlationsindicatesthat
anumber of the 15 variables currently considered are problematic (table 12).
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Table 12: Item-total correlation variation across ethnic groups, age under 60

Variable * ﬁg::gai(i)frig M aori Pacific Range T Reason (s) to delete

RENTR 0.248 0.378 0.360 0.130 correlation too low

CHPFOODR 0.637 0.679 0.520 0.159

FOODHLPMM 0.601 0.700 0.513 0.187

BENEFITR 0.512 0.651 0.450 0.201  ?lessrelevant for over 60 (or over 65) year olds
BADSHOESR 0.461 0.689 0.524 0.228

COMMHLPMM 0.364 0.597 0.482 0.233

NOFRVEGM 0.359 0.615 0.530 0.256

SINGLEPARR 0.177 0.437 0.361 0.260 correlation too low

FEELCOLDR 0.470 0.690 0.418 0.272

UNEMPLOYR 0.460 0.645 0.277 0.368 ethnic variability too high
NOHOLSR 0.522 0.683 0.307 0.376 ethnic variability too high
NOCARSYR 0.452 0.637 0.239 0.398 correlation too low; ethnic variability too high
HUNGERM 0.234 0.660 0.523 0.426  correlation too low; ethnic variability too high
BRWMPRBMM 0.140 0.581 0.438 0.441  correlation too low; ethnic variability too high
NOPHONEYR 0.267 0.507 -0.014 0.521 correlation too low; ethnic variability too high

Notes: (1) All items are weighted to reflect national distributions.
(2) Problematic cells (discussed in the text) are highlighted.
*  Variablesare standardisd
T (maximun - minimun) item-total correlations, indicating ‘variability’ across ethnic groups

Therearenatural ‘ breaks' intherange of the correlationsacross the threeethnic groups, indicated
by the two blank rows in the table. The group of variables which are more consistent across the
ethnic groups, with the analer ranges are at the top, while four of the six variables with
considerable ethnic variability also exhibit item-total correlations less than 0.25 in at least one
ethnic group, which is considered rather low. Two of the nine variables at the top of thetable are,
however, also problematic because of low or borderline item-total correlations, while a further
variablemay not be suitable for the older members of the population, since few of them would be
eligiblefor a means-teded benefit. This table therefore suggestsa group of six variables for the
eventual index of deprivation— cHprooDbR,FOODHLPMM,BADSHOESR, commHLPMM (Obtai ning community
help), norrveem (going without fresh fruit/vegetables), andreeLcoLpr.

Internal consistency of reduced numbers of characteristics

Several reduced sets of variables have been explored in detail (Table 13). The purpose hereisto
investigatetheir internal consistency rather than to find adefinitive sub-set of variablesthat could
be used as a short-form classification.

Six out of the 15 variablesin Table 11 were considered for dropping because of their low item-
total correlations (srwmprramMm, sinGLEPARR (IN SINGle parent family),uncerm (going hungry),renTr,
NOPHONEYR, NocARsYR) even though the measure of internal condstency is respectable, so thefirst
reduced set considered in table 13 consists of the remaining nine vaiables.

Analysisof these nine variables still gave respectableinternal consistency (table 13). Thisgroup
of ninevariablesincluded seneriTr (0N ameanstested benefit) and unemeLovr, Neither of which are
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relevant to most people over 60, so these two were dropped for a seven-variable analysis. The
seven variable analysis showed that commriemm Was ranked leas important (smallest item-total
correlation) in all ethnic groups. However, these seven variablesincluded all six of the variables
suggested by the analysis in table 12. The alditional variable was nonots, implying that
commuLrm m should remain. Since commHipmm Was a variable scored on a 0-2 scale, unlike the
otherswhich werebinary, asix-variable analysiswasundertaken to explorethe effects of theextra
category. A later analysis (table 16) re-explores the possibility of using nonovs instead of

COMMHLPMM.

The six-variable andysisisconsi stent within each ethnic group as there are no major differences
in theitem-total correlations within the groups. However, there is a clear difference between the
groups, withMaori, in particul ar, having greater coherenceamongthevariables. Thismay indicate
someunderlying differencesin the concept of deprivation, or it may be aconsequence of thelarger
estimated numbers who are deprived, or a combination of these.

One of the variablesremaining in thisamallest subset isscored 0-2. In casethishasan undesirable
effect on these analyses, a version which was scored 0,1 was dso computed (* ditto, all binary’),
but this change made negligible difference. Thismayimply that the extrasub-questionto find out
how oftenin thelast year variousformsof help wererequired i s not necessary.

There are substantial variations in item-total correlations among the ethnic groups for senerir,
NOHOL SR, FEELCOL DR, BADSHOESR, NOFRVEGM, UNEMPLOYR, and commuipmm - just about all the variables.
BADsHOESR 1S @ particularly strong example. This does not seem to reflect differing numbers of
peopleexperiencing the problem (seetable 14). For example, rentr shows huge differencesin the
proportions affected in each ethnic group, and cHrroopr Shows substantial differences, yet neither
appears on the above list of variables with substantial variations in item-total corrdations.
Therefore, the substantial variationsin item-total correlations possibly indicate differencesin the
meaning of deprivation among the ethnic groups. These differences are discussed next.
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Table 13: Internalconsistency of sets 0f9, 7,and 6 deprivation variables by ethnic group, ageunder
60

Variables* Total < 60 Non-M aori, non-Pacific M aori Pacific

Item-total correlations

9-variables rank rank rank rank
FOODHLPMM 0.636 1 0.602 1 0.683 4 0.508 4
CHPFOODR 0.617 2 0.588 2 0.684 3 0.544 1
BENEFITR 0.562 3 0.508 4 0.663 6 0.429 7
NOHOL SR 0.551 4 0.508 3 0.696 1 0.398 8
FEELCOLDR 0.541 5 0.495 5 0.688 2 0.457 6
BADSHOESR 0.524 6 0.396 8 0.682 5 0.522 3
NOFRVEGM 0.519 7 0.443 7 0.586 8 0.534 2
UNEMPLOYR 0.504 8 0.474 6 0.616 7 0.329 9
COMMHLPMM 0.426 9 0.334 9 0.547 9 0.470 5

7-variables
CHPFOODR 0.602 1 0.578 1 0.644 5 0.589 2
FOODHLPMM 0.570 2 0.518 3 0.649 4 0.473 4
FEELCOLDR 0.559 3 0.523 2 0.685 2 0.472 5
NOHOL SR 0.539 4 0.497 4 0.678 3 0.419 7
BADSHOESR 0.539 5 0.399 6 0.718 1 0.591 1
NOFRVEGM 0.515 6 0.429 5 0.595 6 0.527 3
COMMHLPMM 0.434 7 0.344 7 0.560 7 0.420 6

6-variables
CHPFOODR 0.620 1 0.596 1 0.658 5 0.609 1
FEELCOLDR 0.571 2 0.532 2 0.698 2 0.508 3
NOHOL SR 0.549 3 0.508 3 0.682 4 0.436 5
FOODHLPMM 0.523 4 0.471 4 0.607 6 0.406 6
NOFRVEGM 0.521 5 0.452 5 0.585 3 0.502 4
BADSHOESR 0.515 6 0.374 6 0.712 1 0.577 2

Cronbach’s Alpha’

6 variables 0.797 0.750 0.863 0.763
ditto, all binary 0.796 0.747 0.865 0.767
7 variables 0.804 0.753 0.871 0.776
9 variables 0.834 0.794 0.892 0.781
15 variables 0.860 0.786 0.912 0.788

Note:  All items are weighted to reflect national distributions

*  Variables are standardised, and thus conform to the parallel tests assumptions needed for Cronbach’s
Coefficient Alpha, and weighted to reflect the national age/sex/ethnic/NZDep distribution which was the
basis of sampling. V ariable names end with key letters: ‘Y’ = why; ‘R’ = recoded to 0,1; ‘M’ indicates for
lack of money ; ‘MM’ is‘M’ modified by timesin the last year.

T Inall cases the value of Cronbach’s Coefficient Alpha is at least ‘respectable’. The gradual (but small)
general decline in the value of Alpha as the number of variables decreases may be artifactual since the
coefficient is a measure of rdiability adjusted to reduce, but not entirely eliminate, dependency on the
number of items.
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Table 14: Estimated national proportions exhibiting certain deprivation characteristics by ethnic
group, age under 60 *

Variables Total < 60 Non-M aori, non-Pacific Maor i Pacific
rank rank rank rank
RENTR 38.8 1 32.9 1 72.7 1 46.3 2
CHPFOODR 34.9 2 30.4 2 57.4 2 49.4 1
UNEMPLOYR 315 3 29.0 3 47.2 5 32.2 5
NOHOLSR 30.6 4 27.2 4 49.3 3 40.0 3
BENEFITR 24.1 5 19.6 6 48.2 4 34.5 4
FEELCOLDR 23.8 6 21.3 5 37.3 6 28.4 7
NOCARSYR 12.0 7 9.1 8 27.0 11 20.8 9
FOODHLPMM 1 3.6 2.8 8.0 5.3
2 8.3 6.4 19.5 10.0
1+2 11.9 8 9.2 7 27.5 10 15.2 11
SINGLEPARR 10.7 9 7.2 9 30.9 7 13.9 12
BADSHOESR 10.2 10 6.6 10 29.5 9 18.4 10
BRWMPRBM 1 2.6 1.1 9.0 11.3
2 5.5 2.3 21.0 18.7
142 8.1 11 3.3 13 30.0 8 30.0 6
NOFRVEGM 6.8 12 4.8 11 17.2 14 13.4 13
NOPHONEYR 6.6 13 2.6 14 24.8 12 24.6 8
COMMHLPMM 1 3.1 2.1 9.5 2.2
2 3.1 2.3 7.2 6.0
1+2 6.2 14 4.3 12 16.6 15 8.2 15
HUNGERM 5.3 15 2.5 15 20.3 13 11.6 14

Note: All items are weighted to reflect national distributions
* Values are proportions in the deprived category (1, implied), or categories (1 and 2, as shown)

Extent of deprivation in each ethnic group

Since the various groups of variables presented in table 13 arereasonably internally consistent,
this section explores the degree of deprivation in each ethnic group. The cumulative distribution
for the 15 deprivation characteristics is shown in table 15. This is equivalent to examining an
index where every variable is weighted equdly (after sampling weights were applied in this
research).

Clearly, the ethnic groups have very different patterns of numbers of deprivation characteristics.
While over half of the non-Maori non-Pacific group have no characteristic, or just one, such as
living in rented accommodation (together, 56.4%), the other two ethnic groups have lessthan, or
equal to, half that number (28.5%, 21.4%). At the other extreme, just one in ten non-Maori non-
Pacific (11.0%) have six or more of these deprivation characteristics, compared to 43.0% for
Maori and 26.8% for Pacific people.
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Table 15: Estimated national cumulative distributions of 15 deprivation characteristics by ethnic
group, age under 60 (percent)

Number of deprivation

characteristics Total < 60 Non-M aori, non-Pacific Maori Pacific

0 27.7 31.2 11.4 9.0

1 51.3 56.4 28.5 21.4

2 63.8 69.2 375 38.9

3 72.2 77.8 44.4 48.3

4 78.9 84.4 50.2 60.2

5 84.1 89.0 57.0 73.2

6 87.4 91.7 61.8 80.9

7 90.0 94.4 63.1 86.0

8 93.3 96.6 72.2 92.1

9 95.5 98.3 78.2 92.9

10 96.8 99.0 83.4 94.0

11 98.1 99.8 87.8 94.5

12 98.7 100.0 90.1 99.1

13 99.0 92.6 99.6

14 99.2 94.2 100.0
15 100.0 100.0

6 or more 11.0 43.0 26.8

Note: All items are weighted to reflect national distributions

Theunderlying differences between the ethnic groupsare clear fromtheleft-hand graphsinfigure
4. One concern with the graphs on the left is the extent to which rentr might be driving the
differences, since renting is such acommon occurrence. Indeed, it could be argued that renting is
afamily characteristic which, although shared by the family members may, or may not, be under
the control of the individual concerned, and thus is not, strictly, a persona deprivation
characteristicin the same way that the remaining 14 variables are, with the possible exception of
NOCARSYR aNd NOPHONEYR.

Toinvestigate the effect of rentr, the right-hand graphsare based on theremaining 14 variables.
They do not show any marked change in the shapes of the distributions apart from the doubled
number of Maori withno deprivation characteristics (23.7% instead of 11.4%). Inthel4-variable
case, 5% more of the European ethnic group have no, or just one characteristic (61.7%, compared
to 56.6% when rentr Was included), and the other two ethnic groups have increased a similar
amount (4% and 7%) and are roughly half the proportion in the majority ethnic group (34.6%,
30.3% compared to 28.5%, 21.4% when rentr Wasincluded). At the other extreme, still about one
inten Europeans (9.1%) have six or more of these 14 deprivation characteristics (it was 11.0% for
15 characteristics), while thisfigureis 38.5% for Maori and 21.2% for Pacific people, compared
to 43.0% and 26.8% when rentr Was included.

Thusthere does not seem to be compellinganalytic evidence that rentr isaproblematic * personal
deprivation’ variable and should be dropped. However, removing it from the list would avoid
labelling nine out of ten Maori and Pacific people as ‘deprived in one or more respects, as
depicted in the left hand graphs. In addition, the first principal component weights suggest that
RENTR IS Not providing as much information as other deprivation variables. In the interests of
parsimony, therefore, RENTR was the next variable to be dropped.
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Figure 4: Estimated national distributions of deprivation characteristics, age under 60
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Analysis of 14 and fewer deprivation characteristics

Ethnic group variation in internal consistency

Considering correlations with the 14-variablefirst-principal component scores, thefirst principal
component scoresbased on the newer six-varablegroup (version‘b’), whichuseScommuiermm, has
better properties than thefirst principal component scores based on the older group (version ‘a’)
which includesnonoLsr instead (table 16).

Table 16: Correlations between first principal component scores by ethnic group, age under 60

Correlation of first principal component scorefor 14 variables with first princpal
component scor esfor

9 variables 7 variables 6 variables (a) 6 variables (b)
Ethnic group (uses NOHOL SR) (useS COMMHLPMM)
Non-M aori, non-Pacific 0.976 0.949 0.935 0.927
Maori 0.979 0.967 0.952 0.962
Pacific 0.946 0.908 0.874 0.914
Total under 60 0.970 0.950 0.934 0.938

Note: All items are weighted to reflect national distributions.

ThePacific ethnic groupisrather dif ferent from theothers. Of particular concern isthe(reatively)

low correlation of 0.874 between the current * gold standard’ 14-variable scoreand theveasion‘a

6-variable score. Version ‘b’ performs better, with a correlation of 0.914, implying that the
substitution of commuiemm for noroLsr has improved the consistency of meaning of the latent
deprivation variable across the ethnic groups. This suggests that a lack of holidays is not
considered such adeprivation among Pacific people asit is among the other two groups, as was
al so suggested by thelowered item-total correlationsin table 13 (0.44, compared to 0.51 and 0.68
in the other ethnic groups). Consequently, the lack of holidays does not register as a deprivation
among Pacific people, reflecting ageneral lack of holidaysasastandard feature of island societies.
Whatever the reason for this difference, for a generic NZ-wide index we want to include only
those variables that are considered deprivation characteristics universally. Thus noHoLsr Was
dropped.

Thus a potential candidate for a non-occupational classification of deprivation, having a
reasonable number of items, but not too many, is version 6 ‘b’ involving the six variables
CHPFOODR, FEELCOLDR, FOODHLPMM, NOFRVEGM, BADSHOESR, and commHLPMM. However, the Cronbach
Alpha coefficients are 0.777 overall, and 0.716, 0.849, 0.764 for the three ethnic groups, which
may suggest that another variable or two should be induded. One possibility would be benefit
status, which isinvestigated in table 17.
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Table 17: Correlations betw een first principal component scores,and Cronbach’s Coefficient Alpha,
by ethnic group, age under 60

Correlation of first principal component scorefor 14 Cronbach’s
variableswith first principal component scorefor Coefficient Alpha

7 variables‘a’ 6 variables‘b’ 7 variables‘b’ version 6b  version 7b
Ethnic group (from table 16) (6b + BENEFITR)
Non-M aori, non-Pacific 0.949 0.927 0.952 0.716 0.744
M aori 0.967 0.962 0.972 0.849 0.864
Pacific 0.908 0.914 0.942 0.764 0.770
Total under 60 0.950 0.938 0.957 0.777 0.799

Note: All items are weighted to reflect national distributions.

The correlations with the ‘ gold standard’ 14-variable index are now highly consistent across the
three ethnic groups (version 7b). However, the Cronbach Coefficient Alphafor version 7b has
improved only alittleover version 6b. In both cases, the coefficientsindicate‘ respectable’ internal
congstency. Benefit statusis the only reasonably objective member of this potential small group
of seven variables and was retained at this stage for this reason.

Ethnic group variation in factor structure of 7 variables

Table 18 showsthe factor structure of the seven variablesin the ‘best’ version to date, version 7b
(cHPFOODR, FEELCOLDR, FOODHLPMM, NOFRVEGM, BADSHOESR, commHLPMM, aNd seneriTr). Thefirst latent
variable (i.e. the first eigenvector) is consistently strong across all ethnic groups (that is, the
eigenvalues are large), and reasonably consistent across the seven variables. There is no good
evidence for asecond latent varable (using the 'proportion’ criterion). Thus, version 7b appears
to represent a single latent dimension of deprivation .

Table 18: Factor structure of 7 deprivation variables by ethnic group, age under 60

Total < 60 Non-M aori, non-Pacific Maori Pacific

L oadings for first factor

FOODHLPMM 0.69 0.67 0.72 0.57
CHPFOODR 0.65 0.64 0.70 0.61
FEELCOLDR 0.61 0.58 0.73 0.53
BADSHOESR 0.58 0.44 0.74 0.68
NOFRVEGM 0.58 0.51 0.67 0.65
BENEFITR 0.58 0.55 0.65 0.43
COMMHLPMM 0.49 0.40 0.60 0.53
Eigenvalues
1 2.53 2.10 3.33 2.32
2 0.24 0.30 0.23 0.40

Note: Analyses are weighted, to reflect national distributions.
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Section 5: Analyses including older adults

Analysis of older adults

Ethnic group variation among older people

Analyses of the older group in the sample are based on a minimum of 286 respondents aged 60
years and over, variaions being due to missing data. Respondents were not evenly distributed
among the ethnic groups, with slightly more non-Maori, non-Pacific respondents in the sample.
As arough guide, though, the ethnic group-specific analyses are based on data from about 100
people.

Internal consistency of the deprivation items applicable to the older respondents — 12 out of the
14 items favoured for the under 60 age group — varies considerably by ethnicgroup, as shownin
table 19.

Table 19: Item-total correlation variation among 12 deprivation variables by ethnic group, age 60
and over

Variables* Total 60+ Non-M aori, non-Pacific’ Maori Pacific
FOODHLPMM 0.575 0.452 0.620 0.363
BADSHOESR 0.531 0.646 0.552
COMMHLPMM 0.499 0.625 0.359
BRWMPRBMM 0.484 0.442 0.658 0.341
CHPFOODR 0.448 0.417 0.700 0.612
HUNGERM 0.404 0.458 0.414
NOHOL SR 0.400 0.512 0.555 -0.043
FEELCOLDR 0.300 0.155 0.690 0.628
NOPHONEYR 0.287 0.296 0.043
BENEFITR 0.259 0.222 0.343 -0.188
NOFRVEGM 0.180 0.008 0.524 0.380
NOCARSYR 0.125 0.064 0.296 0.207
Cronbach’s Alpha 0.739 0.568 0.857 0.654

Note: (1) All items are weighted to reflect national distributions.
(2) Major differences between the ethnic groups are indicated by the highlighted cells.
* Excludes two variables from the larger group of 14 used for those under 60 since they are rarely meaningful
for those 60 and over (unemployment and single parent family)

T Excludes four variables for whom no one in this agelethnic group wasdeprived

For Pacific people, two variableshave negative correl ationswith the overall group, suggesting that
themoredeprived aPacific personis, thelesslikely they areto havethat characteristic. Oneisnot
having aholiday, which isthusnotadeprivationissuefor older Pacific people. The other variable
IS being on a means-tested benefit. Overall, out of the 307 who provided this information, 130
older respondents were apparently on such a benefit —that is one of: community wage, domestic
purposes benefit, transitional retirement benefit, or invalids benefit — or two out of five older
people, although there were only two in thirteen older people in the majority ethnic group. The
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negative correlation for benefit status for the Pacific peope, then, may reflect a misunderstood
guestion, at least in part, although the proportion of older Maori (44%) and older Pacific (38%)
respondents apparently receiving a means tested benefit were similar (contrasting with the 15%
among the remainder). Another possibility is that this is a consequence of differing cultural
patterns of looking after older people.

Other apparent anomalies concern the correlations for the lack of acar, and for lacksin freshfruit
and vegetables, both among the majority group. Low numbers explains the latter — only two
respondentsout of 119 in the majority ethnic group had problemswith fruit and vegetables— but
not the former, as there were 22 out of the 119 without a car who also wanted one.

The lowered Cronbach Alpha for the non-Maori non-Pacific group is a function of the fewer
variablesavailable for analysis by virtue of the lack of variability for four of them —no onein our
sample used community help, had worn un-mended shoes, wanted a phone but did not have one,
or had gone hungry.

The factor structure of the most favoured (to date) short-form group of seven items for those
under 60 years (table 18) is repeated for the older group in table 20.

Table 20: Factor structure of 7 deprivation variables by ethnic group, age 60 and over

Total 60+ Non-M aori, non -Pacific” Maori Pacific

L oadings for first factor

FOODHLPMM 0.70 0.41 0.73 0.48
COMMHLPMM 0.69 0.77 0.58
BADSHOESR 0.65 0.67 0.65
CHPFOODR 0.43 0.54 0.72 0.74
FEELCOLDR 0.33 0.32 0.74 0.73
BENEFITR 0.24 0.22 0.28 -0.05
NOFRVEGM 0.22 -0.04 0.62 0.43
Eigenvalues
1 1.78 0.62 3.12 2.25
2 0.36 0.29 0.50 1.10

Note: Analyses are weighted, to reflect national distributions.
* No one was deprived for two of the variables, which thus could not be included

Theconsiderabledifference betweenthemgjority ethnic group and the othersislargely areflection
of the different number of itemsin the factor; and the anomalousloading for the lack of fruit and
vegetables is explained by the small number of people with this lack.

The differences between the two smaller ethnic groups, however, are more ‘real’, with benefit
status standing out, as expected.
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Analysing all adults

Factor structures

There are approximately half the number of people in the subset 60 years and over, compared to
the combined sampled groups who are under 60 years. Some di fferences between the two age
groups might be expected on this basis alone, but not to the extent shown in table 21.

Table 21: Factor structure of 7 deprivation variables by agegroup

Under 60 60 plus Total
(N = 610) (N = 298) (N =908)
L oadings for first factor
FOODHLPMM 0.69 0.70 0.69
CHPFOODR 0.65 0.43 0.65
FEELCOLDR 0.61 0.33 0.60
BADSHOESR 0.58 0.65 0.59
NOFRVEGM 0.58 0.22 0.55
BENEFITR 0.58 0.24 0.54
COMMHLPMM 0.49 0.69 0.51
Eigenvalues
1 2.53 1.78 2.47
2 0.24 0.36 0.23

Note: Analyses are weighted, to reflect national distributions.

The three variables that load particularly differently for the older age group are reeLcoLor,
norrvecM and eeneriTr, as highlighted in the table.

Feeling cold may be a general consequence of age, confirmed by the fact that 49 of the 298
respondentsfelt cold (the unweighted number). This may explain the lowered loading of 0.33,
which is nevertheless dill in keeping with some older people being possibly deprived in this
respect.

The explanation of the relatively low weight for not being able to afford enough fruit and
vegetables (0.22) may be different - only 16 people inour sample (the unweighted number) had
this problem.

Conversely, thelowered loading of 0.24 for benefit statusmay implythat at |east some peoplewho
answered yes to the question about being on a benefit may not have been particularly deprived.
Thiswould be consistent with a misunderstanding of the question.

Therefore, for reecoLor and seneriTr, and probably for norrveem as well, there is no reason to
suppose that these vari &bl es should be left out of aglobal index, though the above may suggest
that an index created from weights specific to age-peers may be advisable. However, the all-ages
combined column in table 17 isvery similar indeed to the under 60 column, which suggests the
opposite — that an overall index of deprivation, with one set of weghts, is plausible although
perhaps less meaningful for those 60 and over.
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Correlation of indexes with 7, 8, 14 and 15 variables

For everyone, regardless of age or ethnicity, thefirst principal component scoresforthe‘full’ 14-
variableindex and the reduced seven-variableindex (version 7b) correlate very well (r = 0.941).
Thisvariesonly dightly acrossthethreeethnic groups (0.962, 0.920 and 0.929 for Maori, Pacific,
and the remainder, respectively). If rentr Was to be included as an eighth marker of general
underlying deprivation, in both the small and fuller versions above, then r = 0.962 overall and
0.957, 0.973, and 0.946 across the ethnic groups. This improves the correlation for the smaller
ethnic groups, perhaps suggesting that the addition of renr is useful, although the inclusion of
renting in the older group is worrying.

Overall, a seven-variable short index of individual deprivation seems possible, as long as
sufficient people can be classified as relatively ‘deprived’ — in order to make collecting the
information and using it in anadyses usefu. The estimated numbers of people nationally, with
from zero to seven of the deprivation characterigicsintheversion 7b index are shownintable 22.
The proportions vary considerably by ethnicity with one third of the Maori and Pacific groups
showing none of the deprivation characteristics but three-fifthsof the remaining population doing
0.

Table 22: Estimated national cumulative distributions of 7 deprivation characteristics,age 18 and
over (percent)

Number of deprivation

L Total Non-M aori, non-Pacific M aori Pacific
characteristics*
0 56.2 60.3 33.7 34.6
1 75.6 79.8 50.5 59.8
2 85.3 89.2 61.1 73.0
3 91.2 94.6 69.5 82.4
4 94.2 96.5 78.1 92.9
5 97.0 98.4 88.1 93.9
6 99.2 100.0 93.2 99.2
7 100.0 100.0 100.0
4 or more 8.8 5.4 30.5 17.6

Note: Analyses are weighted, to reflect national distributions.
* Out of CHPFOODR, FOODHLPMM, BADSHOESR, COMMHLPMM, NOFRVEGM, FEELCOLDR, BENEFITR

If rentr Wasto beincluded as an eighth marker of deprivation, then just under half the population
(45.6%) would not exhibit any deprivation characteristics, and onethirdof the popul ation (32.3%)
would be estimated to have two or more such characterigics. However, it does not have a
particularly strong item-total correlation (0.337; see table 23), suggesting it may not be a good
variable to include in the shorter, 8-item, index, although this is mitigated by a slightly better
performance in the longer,15-item, version (0.382).

An aternative, or even additional, item that could be incorporated into ashort-formindex would
involveunempLovr, either to replacerentr, or in addition to it, sinceit works well for those under
60. One way to overcome the difficulty with those 60 and over is to define that age group to be
‘not deprived’ in thisrespect. The use of unemployment has greaer face-validity than the use of
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being in rental accommodation, particularly asthe latter is an attribute of families as well as one
of individuals.

Sincerentr has some problems, an eight-variableversion wascreatedreplacingit withunempLovr
(Table23). Thisresultsin aslightly improved Cronbach’ sAlphaof 0.813 (instead of 0.791) and
similar item-total corrdations, except for amuchbetter performancefor the replacement variable
(0.530 for unempLoYR, Whereas it had been arather poor 0.337 for rentr in the earlier 8-variable
version).

Table 23: Item-total correlations for 7, 8, 14 and 15 item indexes, age 18 and over

(1) (2) (3) (4) (5)
7 items 8items 8 items 14 items 15 items

Variables (uses RENTR) (uses UNEMPLOYR)

FOODHLPMM 0.620 0.635 0.646 0.636 0.643
CHPFOODR 0.573 0.605 0.589 0.619 0.633
BADSHOESR 0.529 0.517 0.521 0.601 0.591
NOHOL SR 0.537 0.540
BENEFITR 0.471 0.483 0.508 0.526 0.531
FEELCOLDR 0.525 0.504 0.517 0.522 0.511
UNEMPLOYR 0.514 0.504 0.509
HUNGERM 0.504 0.493
COMMHLPMM 0.443 0.443 0.440 0.478 0.477
NOFRVEGM 0.494 0.463 0.492 0.490 0.473
BRWMPRBMM 0.433 0.436
NOCARSYR 0.419 0.430
NOPHONEYR 0.400 0.417
RENTR 0.337 0.382
SINGLEPARR 0.360 0.361
Cronbach’s Alpha 0.794 0.791 0.813 0.855 0.858
Range of item- 0.177 0.298 0.206 0.276 0.282

total correlations

Note: All items are weighted to reflect national distributions.

The measure of internal consistency of the seven item index (Cronbach’s Alpha) is very dosely
comparable with the value obtained from an analysis of the under 60 year-olds (0.799, see table
17), suggesting that an all-agesindex is plausible.

A number of criteria can be used to compare these indexes — statistical criterialike Cronbach’s
Alpha, and thevariation among theitem-total correlationsto measure cohesion; facevalidity; and
a utility criterion of cost.

Using Cronbach’s Alpha, the ranking is from set 1 to set 5, consistent with the generally
increasing numbersof theoretically similar (deprivation) variablesincluded, and with set 3auseful
improvement on set 2, each having the same number of variables Using the least range in the
item-total correlations as a measure of cohesion, the best set is number 1, with a range of
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correlationsfrom 0.620 down to 0.443, followed by set 3, with arange of correlations from 0.646
downto 0.440, and with both substantially smaller thantherangesfor theother three sets Interms
of face validity, set 3 beats set 2, and set 4 beatsset 5. Finally, in terms of cost to apply, sets 1-3
are preferable to sets 4 or 5, which would take roughly twice as long to administer in the field.

These criteria suggest that an index based on the eight-variable version with unempLovr (et 3 in
table 23) should be the preferred index.

Thisconclusionisfurther supported by examination of the variability of thevaluesof Cronbach’s
Alphawhenindividual variablesare deleted. For sa 2in table 23, theserestricted values of Alpha
vary from 0.746 to 0.793, compared to the overall Alphaof 0.791, as shown in the table. Thus
RENTR, the only variable whosedel etion resultsin aminuteincreasein Alpha, might be considered
for deletion. Therestricted Alphavalues are more consistent for set 3, which replacesrentr with
EmPLOYR, theshorter range being 0.774 to 0.804. Astheoverall valueis0.813, this suggests that
none of those eight variables should be deleted, and that they are internally very consigent. This
is despite the fact that unempLovr IS considered — structurally — not relevant, and thus *not
deprived’, for those 60 and over. In the future, however, as working lives lengthen for many
peopleit will become increasingly relevant for those over 60 .

Table 24 shows the factor structure of these eight variables and confirms that unemployment is
a powerful indicator of deprivation.

Table 24: Factor structure of 8 variables including unemploymentby ethnic group, age 18 and over

Total Non-M aori, non-Pacific Maori Pacific
Loadings for first factor
FOODHLPMM 0.71 0.69 0.73 0.56
CHPFOODR 0.66 0.64 0.71 0.60
FEELCOLDR 0.58 0.54 0.72 0.53
UNEMPLOYR 0.58 0.57 0.65 0.35
BADSHOESR 0.57 0.44 0.72 0.65
BENEFITR 0.57 0.53 0.66 0.44
NOFRVEGM 0.55 0.46 0.65 0.63
COMMHLPMM 0.50 0.40 0.60 0.55

Note: Analyses are weighted, to reflect national distributions.

The best single weighted combination of these variables is provided by the first principal
component of their (raw) correl ation matrix, which does not postul ate astrucurefor the variables.
Thereisevidencefor only one primary dimension (aswasalso found by thefactor analysis, which
postulates a common componert to each variable aswell as a unique part). Evidence suggestive
of the number of dimensions (principal components) is provided by any egenvalue greater than
1.0 (so that itsrelated component explainsmore variancethan asingle variable) and abigchange
from one eigenvalueto the next (suggesting a big drop in the proportion of the overall variance
explained by the component). Here, thefirst principal component haseigenvalue 3.48 and explains
43.5% of the overall variation in these variables. The next principa component has a much
smaller, and less-than-average, eigenvalue of 0.92, explaining a further 11.5% o the overall
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variation in the data. The coefficientsof the eight variablesin the first principal component vary
from 0.57 (getting community help) to 0.76 (explicit help getting food). The moderate range of
these coefficients ind cates that the variables are of somewhat similar importance in describing
an underlying dimension, which can clearly be labelled ‘ deprivation’.
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Section 6: Establishing an NZiDep index

Construction of categorical indexes

Thefirst principal component of the eight variablesin Table 24 isthe best linear combination of
the variables. For each individual, the first principal component scoreis calculated from the 0, 1
or 2 values obtained from thar responsesto each question. Thisinterval-level scoreiseffectively
aranking. It hasfar too many valuesfor most practical uses. Aswith the small-arealevel NZDep
indexes, an index with just afew categoriesis desirable.

The distribution of the first principa component scores is non-Normal. The shape of the
distribution is roughly exponential, with a long tail on the right. However, the distribution is
hugely modal at the extreme | eft because of the large number of people with no characteristics of
deprivation, who dl score the minimum on the first principal axis.

The precedent of the prototype deprivation index created for individuals from the 1996 Census
was therefore followed. That is, everyone who is characterised by having no deprivation
characteristic — among those investigated —isin thefirst category. Furthermore, also following
the earlier work, those with just one such deprivation characteristic, who may not necessarily be
deprived in any substantive way, are put in the next category, with the proviso that anyone with
one deprivation characteristic whose first principal component scoreisgreater than the minimum
score for anyone with two such characterigtics, is not put in the second category.

For the remaining categories we have departed from our earlier work because we no longer have
the luxury of ahuge sample size. For the practical purposes of analysing sample survey data, we
need a reasonable number of categories (to look for trends) with the likelihood of a reasonable
number of peoplein each category. Thus our previous six extra categories (making eight in total)
would be too many asthey would each includeonly about 6% of the sample. In order to obtain at
least 15 people in any category (to be statistically useful), a sample of at least 250 would be
required. Thisisnot too huge, but if that were to be broken down by gender, say, the sample size
would need to be about 500, which is likely to be impractical in many cases. Four- and five-
category indexes were therefore investigated, being themost likely to be practically useful.

Thefirst five-category scale, in which the six extra categories used in earlier work are reduced
to three, can belabelled * TS, for convenience —the ‘T’ indicating the thirds —is thus

(1) no characteristics

(2) onecharacteristic and afirst principal component score less than any score involving
more than one characteristic

(3 lower third of the remaining distribution
(4) middiethird of the remaining distribution
(5) upper third of the remaining distribution
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Analternative set of categoriescould be based on the characteristicsof thedistributionsof thefirst
principal component scores, which have mean 0 and standard deviation 1. Thus, afour-category
scale, to belabelled *SD4’ asit involves a standard deviation measure, could be

(1) no characterigtics (as before)

(2) onecharacteristic and afirst principal component score less than any score involving
more than one characteristic (as before)

(3) anyscorenotingroupsl, 2or4
(4) greater than 1 standard deviation from the mean (0)

An extension of this idea is to examine more closely the deprived part of the underlying
distribution while trying to keep category sizes reasonable, by splitting the third category above
at 0.5 of astandard deviation. Thisscaleislabelled * SD5°.

All three of these schemes are strictly ordinal in terms of their deprivation description.

The cut-offs for each of these scdeswill not beintuitive, as they will be non-integer numbers
derived from our sample. In application, some multiplication and division would berequired first.
For practical purposes, it is therefore of interest to investigate simple counts of deprivation
characterigtics, but with some collapsing at the upper end of the scale to ensure reasonable
numbers of people per category. Thusthefollowing further categorical indexesareal so explored:

(i) A simple count of deprivation characteristics, from O to 8, labelled *Sum8'. In these
counts any community or food help was counted as a deprivation characteristic,
regardless of the number of timesin the last year such help had been sort.

(i) A truncated and grouped count, based on Sum8, where the total number of categories
isfive. Thisislabelled *Sum5’ and the count groups are 0, 1, 2, 3 or 4, 5 or more.

Table 25 gives the estimated national proportions faling into each category of each scale.
Considering the 15-variable scale as apossible ‘gold standard’ it isof interest to note the effect
of the extrainformation provided by the seven variables not in the eight-variable scdes. For this
reason, 15-variable versions of the T5, SD5, SD4 and Sum5 scales are al so included. The Sum5
scale based on 15 variables has counts groupedas 0, 1, 2 or 3, 4 or 5, and 6 or more in order to
make it as comparable as possible with the 8-variable version.

Scales where all categories have at least an arbitrary 7.5% of the sample are highlighted. Not
surprisngly, both scales with just four categories fall into this group, but they will not be
particularly discriminating as they essentially have three meaningful groups—‘none, or possibly
none’, ‘some’, and ‘moderate or alot’ of deprivation.
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Table 25: Estimated distribution of categorical indexes,age 18 and over

Category*

Scale type 1 2 3 4 5 6 7 8 9
Based on eight variables

75 I T 505 20.2 9.7 9.8 9.9

sb5 50.5 20.2 10.6 4.2 145

sb4 50.5 20.2 14.8 14.5

sum5 Il T 505 20.2 10.8 10.6 7.9

sum8 50.7 20.3 10.8 5.2 5.3 2.7 2.2 2.0 0.8
Based on fifteen variables

75 33.9 20.8 14.8 18.2 12.4

sb5 33.9 20.8 25.2 7.8 12.3

sb4 33.9 20.8 33.0 12.3

sum5 33.9 23.4 19.5 10.3 12.9

sum15 33.9 23.2 12.3 7.8 6.1 4.2 2.7 21 7.8

Note:  All items are weighted to reflect national distributions.
* Inthistable,for theindexes SUM8 and SUM 15, category 1 has no deprivation characteristic, category 2 has
one characteristic, ..., category 8 has seven, and category 9 haseight characteristics for SUM8 and eight or
more characteristics for SUM 15.
T These scales are consdered the best candidates for the preferred index as described in the text below.

Perhaps surprisingly, the 15-variable SD5 scale only just makes it into the arbitrarily-defined
group with potentially reasonable proportions (> 7.5%) in each category. The scaleindicaesthe
very skewed nature of the distribution of thefirst principal component scores, with its very long
tail on the right, which isindicated roughly by the last row of the table, where the ssmple count
of the 15 deprivation characteristicsis presented (sum15).

For the eight-variable indexes, only 30% of the distribution is available to describe multiple
deprivation (i.e. categories 3 - 5), and the thirds-based version (T5) performs better than the 5-
category version based on standard deviation cut-offs (SD5). Even with 15 variables the
percentage available to describe deprivation in any meaningful way climbs to only 45%. While
thisisgood newsfor individuals, of course, it does make it difficult to create asimple, yet highly
discriminating, categorical scaleinany circumstances Furthermore, onecould arguethat theextra
cost of doubling the questionnaire time is not outweighed by a maor gain in deprivation
discriminatory power. The condusion, therefore, isthat the 15-variable version isnot apractical
proposition.

Insummary, for theeight-variable index, the two best candidates are the 5-category version based
onthirds of observed multipledeprivation (T5), and the 5-category version based on thetruncated
sum of a count of deprivation characteristics (Sum5).
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Comparison of potentially useful five-category indexes

Cronbach’ s Coefficient Alphawas used asonetool to aidthe development of anindividual index.
One of the assumptions underlying its use isthat of an ultimateindex based on a simple count.
Therefore, table 26 compares the T5 and Sumb5 indexes, based on the first principal component,
with an actual count of deprivation characteristics.

Table 26: Estimated distributions of two five-category indexes, age 18 and over

Count of Category definition Percentage per index category
deprivation Per centage
characteristics Sum5 T5 Sum5 T5
0 1 1 50.48 50.48 50.48
1 2 2 20.22 20.22 20.22
2 3 3 9.67 9.67
2 3 4 1.12 10.79
9.77
3 4 4 4.74
3 4 5 0.49 XXXXX
4 4 4 3.91 10.62 XXX XX
4 4 5 1.48
5 5 5 2.75 9.86
6 5 5 2.28
7 5 5 2.05 7.89
8 5 5 0.81

Notes: (1) All items are weighted to reflect national distributions.
(2) XXXXX indicates a Count row excluded from the boxed rows for which the percentage is shown

In table 26 the divisions used to create the five-category scale for the ssimple count of
characteristicswere chosen to minimisethe number of ‘ mis-codes’, that is, discrepancieswith the
statistically-better thirds-based scale (T5). An estimated total of 3.09% of the population
(indicated by the highlighted cells) would be mis-coded if the simple count was used instead of
the more complicated divisions based on the score on thefirst principal component. The change
In category isno more than onedivision of deprivation. The practicd question is: what difference
does that 3.09% make?

There is one further consideration to take into account. Although in general the variables are
binary (yes/no), two of the eight variables in the above index were scored (in the first principal
component) as 0, 1 or 2 where 1 indicates some deprivation, and 2 indicates more deprivation.
Couldthe simple sum be adapted to refl ect somethingmore akin to thefirst principal component?
Thiswas attempted, in the sum of characteristics, by using acount of 1if the person had ‘ more’
deprivation, and 0.5 if it was only ‘some’ deprivaion. In this way, the maximum count for any
variable is 1, so that in the final count, the variables are equally weighted. The resulting
association between the adjusted count and the T5 index are shown in table 27 where, as before,
thenew ‘ counts' and' half-counts' are grouped to minimize discrepandeswiththe T5index. This
adjustment provides no improvement on the scheme shown earlier in table 26.
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Table 27: Further estimated distributions of two five-category indexes, age 18 and over

Count of

S Category definition Percentage per index category
deprivation Per centage
characteristics
(adjusted*) Sumb5 T5 Sum5 T5

0 0 1 1 50.48 50.48 50.48
1 2 2 20.22 20.22 20.22
1.5 3 3 0.01 9.66
1.5 3 4 0.38 XXXXX
2 3 3 9.65 10.79 XX XXX
2 3 4 0.74

9.77

2.5 4 4 0.39
3 4 4 4.35
3 4 5 0.49 XXXXX
35 4 4 1.08 10.62 XXXXX
35 4 5 0.04 XXXXX
4 4 4 2.83 XXXXX
4 4 5 1.44
45 5 5 1.03
5 5 5 1.72
- : : o
6.5 5 5 1.08 7.89
7 5 5 0.98
7.5 5 5 0.35
8 5 5 0.46

Notes: (1) All items are weighted to reflect national distributions.
(2) XXXXX indicates a Count row excluded from the boxed rows for which the percentage is shown
*  Adjuded by changing the scores for the two variables scored 0, 1, 2 to scores 0, 0.5, 1.

Altogether, at least 4.74% of the population have adjusted scores in the amended scheme, as
indicated by half-scores. In fact, more than 4.74% have adjusted scores, because some have such
adjustmentsin more than one variable and thus do not have an integer final count. An estimated
6.6% of the population got help with food ‘ more than oncein the last year’ (3.1% obtained this
help just onceinthat time), whilefor community help the figures were 2.5% for both categories
This suggests that substantially more informationis available in the subsidiary questions which
probefor moreinformationthantheinitial yes/no deprivation questions. However, asthe previous
two tables show, if asimple count isto be used which most closely resembles the index based on
the first principal component, there is absolutely no advantage in obtaining the additional
information.

Onefurther question inthegroup of eight used intheaboveindexesal so had asubsidiary question
in the actual questionnaire — to separate going without fresh fruit and vegetables ‘often’ or
‘occasionaly’. Theinformation was sufficiently limited that only thosewho ‘ often’ went without
were given the ‘yes’ score indicating deprivation on the binary scale.
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External validation of two potentially useful five-category indexes

Smoking

The internal measure of criterion validity available from the sample questionnaire was regular
smoking. It would be expected that agood indicator of deprivation would correlate with smoking
reasonablywell. Table 28 showstherelationshipsof thetwo eight-variableindexeswith smoking.

Table 28: Relationship of two five-category indexes with smoking, age 18 and over

Sum5 T5
Index value Percent who smoke Overall per cent* Percent who smoke Overall percent*
1 15.4 49.9 154 49.9
2 21.9 20.4 21.9 20.4
3 20.1 10.9 27.2 9.8
4 43.7 10.8 42.7 9.9
5 72.8 8.0 68.1 10.0

Note:  All items are weighted to reflect national distributions. Both distributions are based on the same source
population which excludes anyone with a missing value for the T5 index based on the first principal
component.

*  Totd is 100%.

Both relationships are very strong. They are also very similar. The percentage who smoke
increases monotonically with increasing level of deprivation.

The increased proportion who smokein the second caegory — essentially those with just one of
the eight deprivation characterigics—asopposed tothefirst category —those who are not deprived
inany of the measured respects—isvindicationfor keeping this second category distinct fromthe
first.

NZDep96

Asasecond, less-specific, indicator of validity, these indexes were compared with the area-level
index. In this case, some correlation would be expected, but not a high level of correlation,
because not everyone living in a deprived areais deprived, and vice versa.

The (weighted, Pearson) correlationswith NZDep96 are 0.239 for the Sumb5 index and 0.234 for
theindividually slightly more precise T5 index —very similar indeed, and at alevel of correlation
which might be expected, given also that NZDep96 has ten categories, while the individual
indicators have five. The Sum5 and T5 indexes are, of course, very highly correlated indeed
(0.997).
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The proposed NZiDep index

The scoring systems for many other indexes use counts— 1 if present or ‘bad’ in some sense, and
0 otherwise — or short integer scales. This usage may reflect a trade-off between ssmplicity and
some form of exactness Examples include well-known questionnaires such the GHQ and the
SF36, aswell asfor the recent NZ Economic Living Standardsindex (ELSI) (Jensen et al., 2002).
For consistency with accepted practice, theref ore, aswdl asfor simplicity, the simple count for
the eight binary deprivation indicators, grouped into five categories, is the preferred index of
individual socioeconomic deprivation.

Thebinary indicators for community help and food help were not the variables used in the factor
and principal component analyses, nor for the item-total correlations and Cronbach’ s measure of
internal consistency. The differences should be very slight, as confirmed in table 29 for the factor
structure.

Table 29: Factor structure of NZiDep

NZiDep Non-binary version (Table 24)
L oadings for first factor
FOODHLPMM * 0.73 0.71
CHPFOODR 0.66 0.66
FEELCOLDR 0.58 0.58
UNEMPLOYR 0.58 0.58
BADSHOESR 0.56 0.57
BENEFITR 0.59 0.57
NOFRVEGM 0.55 0.55
COMMHLPMM * 0.52 0.50

Note: Analyses are weighted, to reflect national distributions.
* These vaiableswere coded 0, 1 and 2 in the non-binary version and 0, 1 in thefinal NZiDep version

In neither the factor analysis nor a principal component analysisisthere any support for asecond
underlying factor. In particular, the first eigenvalue of the (raw) correlation matrix used in the
principal component analysis (not shown) is3.52, far in excessof the next whichis0.94 —andthis
isalso < 1.0 which means that the component explains less variance than asingle variable.

The first principal component accounts for 44.0% of the overall variance in the eight binary
variables. The coefficientsfor thefirst principal component are of similar size, varying from 0.60
for community help to 0.77 for help obtaining food. Scores from the first principal component
yield the NZiDep index value for an individual.

The Cronbach Alpha vdue for the eight binary variables is 0.816, essentially unchanged from
0.813 for the version in which two variables were scored 0, 1 and 2. The range of item-tota
correlations dropped slightly, from 0.206 to 0.192. Both measures indicate a very small
improvement intheinternal consistency of thevariables. Thereissomevariabilityinthe Cronbach
Alphavalue for the three ethnic groups, as expected from those shown in Table 13 for analyses
of 6, 7,9, and 15 variables. The values for the non-Maori, non-Pacific and Pacific groups are
similar (0.767, 0.763), but the Maori group has a higher value (0.877).
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The earlier validations with smoking are unchanged as the initial analysis of the sum of
deprivation characteristics was based on the binary, yes/no, indicator.
Demographic structure of the NZiDep index

Area-level deprivationisclosely related to theethnic composition of thearea. Weshould therefore
expect that, at the individual level, deprivation should be related to ethnicity (table 30).

Table 30: NZiDep scores by ethnicity (percent)

NZiDep value*  Non-M aori, non-Pacific Maori Pacific Total (95% CI **)
1 54.4 31.0 29.5 50.7 (45.4-560)
2 20.9 14.9 21.3 20.3 (16.2-244)
3 10.5 10.0 19.0 107 ( 7.5-14.0)
4 9.6 15.3 17.6 105 ( 6.9-14.1)
5 4.7 28.8 12.6 78 ( 53-10.2)

Note:  All items are weighted to reflect national distributions.
*  Imputation hasbeen used for the small amount of missing data, which has been scored as not-deprived
**  The 95% confidence interval is provided to indicate the overall proportions that might be expected in any
futurerepresentative (random) survey. Because thesource data have been weighted,the confidenceintervals
are wider than would be expected from a simple random survey. For example, under simple random
sampling, the 95%CI for the first percentage (50.7) is 47.6 - 53.8%

There are no surprises. There is a clear relationship between deprivation and ethnicity at the
individual level.

Since many peopl e obtain moreresources asthey age, and since some peoplewill die prematurely
of poverty-related diseases and disorders, we might expect less deprivation among the elderly
when a consistent set of deprivation indicators is used. We might also expect some differences
between the sexes asaresult of younger women’ sgreaer rolein parenting than younger men, and
their consequently lesser ability to escape from deprivation through earning capecity in middle
age. Table 31 presents the age- and gender-specific proportions of the fivelevels of deprivation.

Table 31: NZiDep scores by age and gender (percent)

18-39 years 40-59 years 60 years and over
NZiDep
value* Male Female Male Female Male Female
1 44.0 27.1 67.3 53.6 78.7 62.1
2 22.4 22.0 11.6 18.8 16.3 29.7
3 10.3 18.7 7.8 12.4 0.5 5.7
4 9.8 22.0 9.0 6.4 3.8 2.2
5 13.6 10.3 4.3 8.8 0.7 0.4

Note: All items are weighted to reflect national distributions.
* |Imputation has been used for the small amount of missing data, which has been scored as not-deprived
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Table 31 shows that deprivation, as indicated by the eight variables in the NZiDep index,

(@) decreaseswith age

(b) ismore prevalent among younger men than younger women
(c) isdightly different for middle-aged men and women, and
(d) islesscommon among the older group

which therefore provides no surprises. Table 32 exploresthisfurther and shows, for example, that
older Maori are more likely to be in the highest category of deprived than the older membersin
either of the other two groups. Of particular note isthe large proportion of younger Maori in the
highest deprivation category — 36.2%, or nearly onein three. It is also clear that, while overall a
high proportion in the maority group are not deprived & all, as measured by our index, thisis
much lower for the younger members (37.1% versus 64.4% and 72.2% in the two older groups).

Table 32: NZiDep scores by age and ethnicity (percent)

18-39 years 40-59 years 60 years and over
NZiDep Non-M, Maori Pacific Non-M , Maori Pacific Non-M, Maori Pacific
value* non-P non-P non-P
1 37.1 29.4 28.5 64.4 34.2 33.2 72.2 32.9 25.6
2 24.4 11.2 20.7 14.9 17.9 16.7 23.0 31.5 40.8
3 15.1 9.7 20.7 9.8 10.5 16.7 2.8 10.9 13.8
4 16.4 13.6 17.5 6.0 19.2 18.1 2.0 15.3 17.2
5 7.0 36.2 12.6 4.9 18.2 15.4 0.0 9.5 2.7

Note: All items are weighted to reflect national distributions.
* | mputation has been used for the small amount of missing data, which has been scored as not-deprived
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Questionnaire items for the NZiDep index

Theeight questionsfor anindividual-level index of socioeconomic deprivation are shown below.
Scoring of the index is based on the count of ‘positive’ responses. Thefirst two of the questions
below are also captured in NZDep (as proportions in an area) although the time frame in the
Censusisonly four weeks for questions about unemployment. The order of the eight questionsis
not important.

A suggested lead-in to these questions is: “The following few questions are designed to identify
peoplewho have had special financial needsin thelast 12 months. Although these questions may
not apply directly to you, for completeness we need to ask them of everyone."

The eight questions are:

1 Being on a means-tested benefit: means-tested benefits were listed on showcard 1.
Looking at showcard 1, did you yourself get income in the 12 months ending today from any
of these sources? (yes/no)

2 Unemployment: structurally defined as ‘no’ for those 60 and over, and for full-time care-
givers’home-makers; otherwise:
In the last 12 months, have you been out of paid work at any time for more than one month?
(yes/no)

Wedid not ask whether people haveactively looked for work inthat time because wewere
onlyinterested inthe consequencesof limitationsonincome. Wewereinterested inpeople
who had been out of work but who had acually wanted to have paid employment but did
not have any. In our full questionnaire, either our prior questions on employment, or the
wording used (asabove), appeared to have been interpreted cormrectly becausetheitemwas
internally consistent with the other deprivation variables. However, wenotethat it would
be prudent to establish whether or not a person was out of paid work from choice or nd.,
and, perhaps, to remove the current relevant age limit of up to 60 years..

3 Getting community help:
In the last 12 months have you personally received help in the form of clothes or money from
acommunity organisation (like the Salvation Army)? (yes/no)

Andternativeway toindicate what is meant by a community crganisation would betolist
all those we know about on a showcard. There is a nead for some level of explicitness
because we must clearly distinguish organisational help from other help, from family or
friends, and also distinguish thisform of help from 'other food help' (the next question as
listed here).

4 Help to get food:
In the last 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)
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5 Wearing worn-out shoes:
In the last 12 months have you personally continued wearing shoes with holes because you
could not afford replacement? (yes/no)

6 Buying cheap food:
In thelast 12 months have you personally been forced to buy cheape food so that you could
pay for other things you needed? (yes/no)

7 Doingwithout fresh fruit and vegetables. (defined asyesfor ‘yes, often’, and no otherwise)
(1) Inthelast 12 months have you personally gone without fresh fruit and vegetabl es so that
you could pay for other things you needed? (yes/no)
(2) Inthelast 12 months have you personally gone without fresh fruit and vegetables often or
only occasond ly? (often/occasond ly)

These two questions can be combined: In the last 12 months have you personally gone
without fresh fruit and vegetables, often, so that you could pay for other things you
needed? (yes/no)

8 Fedling cold:
In the last 12 months have you personally put up with feeling cold to save heating costs?
(yes/no)

These eight variables are compared in table 33, which shows the question-specific estimated
annual period prevalenceof deprivationintheoverall,and ethnic-spedfic, communities. Thetable
indicates again the disparities between the ethnic groups.

Table 33: Estimated percentage of the population aged 18 and over with at least one form of
deprivation in the last year, as indicated by NZiDep, by ethnicity

Variable Non-M aori, non -Pacific Maori Pacific NZ
buying cheap food 25.4 55.5 48.1 29.8
unemployed 22.1 42.9 29.4 24.8
on a means-tested benefit 18.5 49.0 36.7 22.7
feeling cold to save on heating costs 18.2 36.1 28.0 20.7
help obtaining food 7.2 26.8 14.1 9.7
wearing worn-out shoes 5.0 27.8 18.1 8.2
going without fresh fruit and vegetabl es, often 4.1 16.2 13.0 5.8
help from community organisations 3.3 16.2 7.9 5.0

Note: All items are weighted to reflect national distributions.

The variables shown in table 33 are not necessarily those in our questionnaire with the highest
estimated annual period preval ence and sothese proportions could not have been used asthe only
guidetoinclusionin an individual index. For example, among the variables used in NZDep, but
not in NZiDep, lack of acar has aperiod prevalence estimated at 16.6%, while 27.5% lack even
aschool qudification, yet, for statistical and other reasons, they are not included in the individual
index.
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For compl eteness, the estimated 95% corfidence intervals are presented in table 34 below. Note
that more uncertainty surroundsthe valuesinthe smaller ethnic groups, despite the equal sample
size, because of the sometimes fewer doservations in some of the sample age/gender/NZDep96
groups.

Table 34: Estimated percentage of the population aged 18 and over with at least one form of
deprivation in the last year, as indicated by NZiDep, by ethnicity (with 95 percent confidence

intervals)

Variable Non-Maori, non Pacific Maori Pacific NZ

cheap food 25.4 (19.7 - 31.0) 55.5 (48.0-63.0) 48.1 (40.1-557) 29.8 (24.9 - 346)
unemployed 221 (16.8-275) 42,9 (35.4-504) 29.4 (22.2- 36.6) 24.8 (20.2 - 295)
benefit 18.5 (13.5-234) 49.0 (41.4-565) 36.7 (29.4 - 440) 22.7 (18.4-270)
feel cold 18.2 (13.3-231) 36.1 (28.7 - 434) 28.0 (21.0-349) 20.7 (16.4-249)
food help 7.2 ( 3.7-107) 26.8 (20.2 - 33.3) 14.1 ( 8.7-195) 9.7 ( 6.6-128)
worn-out shoes 50 ( 23- 7.7) 27.8 (21.0-347) 18.1 (12.5-237) 8.2 ( 5.7-106)
no fruit/veg. 41 ( 1.4- 6.8) 16.2 (10.5-219) 13.0 ( 7.7-183) 5.8 ( 3.4- 8.3)
community help 33 (11- 55) 16.2 (10.6- 21.8) 79 (4.1-118) 50 ( 3.0- 7.0

Note: All items are weighted to reflect national distributions.

Figure 5 plots the ethnic disparities in the number of these eight deprivation characteristics
estimated for the population.

Figure 5: Estimated national distribution of NZiDep scores for age 18 and over, by ethnicity
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Section 7;: Discussion

In developing NZiDep, we took careto ensure that Maori and Pacific people were represented on
statistically equal terms with European/Other by ensuring that they each formed onethird of the
total sample. Thiswas important because Maori and Pacific people are over-represented among
thosewho have one or more deprivation characteristics, so the conditions they experience should
berepresented with at |east equal weight tothose of numerically larger sections of the population.
Despitethefact that there were clear differencesamongthethree groupsrepresentedin thisstudy,
the sampling strategy adopted has enabled a generic scale to be developed with confidence.

Strengths of NZiDep

Thearesevenkey strengthsof NZiDep. It isfocussed and ssimple, thedatafor it areeasily captured
and acceptable, and the index is both internally and externally valid, as discussed below.

Focus
Theindex isstrictly confined to deficits. It focuses on deprivation. Theoretically, people can
bethought of asnot deprived, singlydeprived, or multiply deprived. The NZiDep capturesthis
directly, and incorporates threelevels of multiple deprivation so that theindex hasfive levels
inall.

Simplicity
The NZiDep scare is based on a simple count. The scale has five levdsin order to fadlitate
graphical and tabular presentation and interpretation, while allowing enough gradations to
explorerel ationshi ps between defi citsandheal th outcomes. Furthermore, among areasonably
sized random sample of adult New Zealanders, the number of people in the more deprived
categories (3 to 5) should be adequate for statistical purposes such as compari ng multi ply-
deprived groups.

Utility
The proposed index will require the use of eight simple questions, each of which has two
possible answers. The time teken for administering the questions isexpected to be between
two and three minutes.

Acceptability
We have carefully examined the responses of the eight questions in each of three ethnic
groups, aswell asin threebroad age groups. The chosenquestions have only asmall potential
for missing data, and are not culturally-specific. We have also selected questions for the
NZiDep which are not differentially culture-specific, and are not dependent on information
which may not be available to some respondents — there is no household information, for
example.
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Construct validity
The index was intended to reflect consumption outcomes in a modern society. Because the
index focuses on deprivation, it isthe limitations which peopl e experience that are of primary
concern, rather than conspicuous consumption.

Two of the questions indicate general limitations on consumption — the fact of being out of
work, with its consequent financial constraints; and receiving a means-tested benefit,
indicating the recognition within society that, otherwise, there would be unacceptable
constraints on consumption. The other six components of the index measure limitations in
consumptionin specificareas, directly or indirectly. Direct limitationsareindicated by buying
cheap food, feeling cold to save on heating costs, wearing worn-out shoes for reasons of cost,
often going without fresh fruit and vegetables. Indirectly, seeking help from community
organisations, and seeking supplementary free food, are indicators of limitations on
consumpti on. Thus, in summary, the components of theindex havecriterion vaidity.

Statistical validity

Statisticaly, there is no evidence for more than one underlying dimension among our eight
chosen deprivation variables, either from afactor analysis of thar relatively large common
component (‘ deprivation’), or from examination of theeigenvaluesof their correlationmatrix.
A measure of internal cohesion among the eight chosen deprivation variablesis Cronbach’s
Coefficient Alpha. Thisis0.81 whichindicatesgood support for asing e underlying construct,
which weidentify as‘deprivation’. Thus several statistical proceduresindicate that the index
has acceptable statistical vdidity.

Thefirst principal component is the best weighted linear combination of the eight variables.
The relative weights for the eight variables in the first principal component do not vary
markedly —the range is0.60 - 0.77. Thisiswhy the simple sum of the number of deprivation
characteristicsworks—effectively, such asum givesthesamewei ght to each component item.

Analyses specific to each ethnic group, and by age, show some variations, but none that cast
doubt on the validity of the proposed measure.

Criterion validity

Tobacco smoking is known to be patterned according to socioeconomic position in New
Zealand. The very clear, strong, and expected relationship between smoking and NZiDep at
the level of analysis of the individud is powerful support for the index. In addition, the
correlation between the individual deprivation indicator, NZiDep, and the area-level
deprivation indicator, NZDep96, is also as expected — neither high nor low, but rdatively
modest. Thus the NZiDep behaves as one would expect of a good individual indicator of
deprivation.

Thus, in summary, the NZiDep index of socioeconomic deprivation is both theoretically sound
and valid. It isalso highly practical.
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Limitations of NZiDep

Naturd ly, there are certain limitationsto theindex, as described below. Thefirst point is specific
to NZiDep, whereas the subsequent four points aregeneric to many social indexes.

Consequences of political changes
From timeto time, the single show-card needed in the el ght-guestion questionnaire may need
updating, sinceitshouldlist all the means-tested benditscurrent at thetime of any survey use.
Such information should be readily available from the Ministry of Social Development

Time and context limitations
The primary limitation of the NZiDep index concerns temporalities. The questions asked for
thisindex have been used both el sewhereand at other times. Neverthel ess, pattemsin society
change over time and future surveys may be needed to establish whether the component
variablesremain the best collective descriptorsin ashort index of individual deprivation. For
example, changing patterns of unemployment, or improved and/or cheaper home heating,
could alter the importance of theunemployment and feeling-cold variablesin a future index
— to the extent that there may be more powerful indicators that could be incorporaed in an
updated index in the future.

Indicative, not definitive

A limitation of any index such as the NZiDep isthat it captures something that is indicative
of awider-spread entity. Mutiple deprivation, for example, can take many forms according
to individual circumstances and choices. This variability poses significant challenges for
policy development because it complicates the dual tasks of identifying areas of intervention
and ranking them in order of importance. NZiDep provides a tool that can assist grealy in
meeting these challenges through its ability to identify the components of a many-faceted
phenomenon, and can be used analytically to tease out relationships among those facets.

The NZiDep index may also be indicative because of potentia response biases in the study.
The consent rate, once potential participants had been located, was not high. The overdl
consent was 58 percent, and higher for Pacific Islanders (77 percent) than either Maori (58
percent) or non-Maori, non-Pacific (50 percent). The effect of the non-consert on the
deprivation-representati veness of our sampleis not known. The expected strong relationship
between our suggested NZiDep index and tobacco smoking is reassuring, and suggests that
theremay beonly limited biasin the correl ationsbetween variablesthat werethe starting point
forindex development.Inturn, thisexternal validity suggeststhat the development of NZiDep
through a systematicand careful reduction of the possible variables for inclusion, islikely to
be reasonably robust. However, there may be some degree of systematic error in our estimates
of the proportions in the community in each of the five categories of individual deprivation
as estimated by NZiDep.
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Missing data

NZiDepisdesigned as atool for use insurvey situations, where respondents can be asked the
eight questionsrequired. Aswithall survey-based instruments, the NZiDep facesthe problem
of missing data if one or more questions are not answered by a respondent. The easiest way
to solve such a dilemma is to sum the ‘positive’ responses from the questions that were
answered and use that as the score, recognising that it may underestimate the degree of
deprivation of theindividual . Whether thisispreferabletoremoving the complete observation
from an analysis would be up to the amalyst to investigate, perhgos through a sengtivity
analysis. Additionally, if more than one questionismissing, it may be appropriate to remove
the observation from an analysis regardless

Onesizedoesnot fit dl
Finaly, it is important to remember that NZiDep is desighed to measure sodoeconomic
deprivation; that is, it accurately measures the deprived end of the social gpectrum but only
rather crudely measures the non-deprived end of the spectrum. This limitation of NZiDep is
inherent in its design, and applies also to its area-based counterpart, NZDep. Furthermore, a
measureof deprivationisonly onemeasure of socioeconomic position: no such singlemeasure
can entirely capture an individual’ s socioeconomic position.
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Glossary

Descriptions of variable names, technical terms, and acronyms

Note about variables

For each variable in the list below, the first column gives the base acronym for variables
obtained directly from the questionnaire. These variables may alo have additional leters (R,
M, or MM) which indicate re-coded, modified, or doubly-modified questionnaire variables.
Variable(d) refersto other variablesderived from the questionnaire, for examplefrom several
questions. Variables are related to their single source question by the addition of the
guestionnaire page and question number in parentheses after the explanation.

ADVICE variable could not get advice if needed (p.7, q.36)

BADSHOES variable wearing worn-out shoes (p.6, q.30)

BENEFIT variable on means-tested benefit (p.3, q.13)

BRWMPRB variable borrowing money problem (p.5, q 22)

CARS variable no car access (p.9, q43)

CHPFOOD variable buying cheap food (p.6, q.31)

COMMHLP variable obtaining community help (p.5, q.24)

Cronbach’s Coefficient Alpha  technical stati stic that measures theinternal consigency of multiple items
measuring an underlying construct latent variable)

CROWDED variable(d) in ‘crowded’ accommodation

Eigenvalue technical indicates the proportion of the overall variance explained by the
relevant eigenvector

Eigenvector(s) technical used as here, describes structure in a correlation matrix

ELECPRB variable problems paying electricity bills (p.4,q.16)

ELSI acronym (NZ) Economic Living Standards Index

Equivalisation technical method used to control for varying household sizes and
compositions

Factor A nalysis technical searches for underlying factorsin a st of variables

FEELCOLD variable feeling cold to save heating costs (p.7, q.34)

First Principal Component analytic the weighted combination of a set of variablesthat explains the
most of their overall variance

FOODHLP variable obtaining food help (p.5, q.26)

HHINCOME variable low household income (p.11, q.51)

HUNGER variable going hungry (p.6, g.28)
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INSURE variable: uninsured (p.9, q41)

Item-total correlation technical the correlation between a variable and the total (sum) of the
remaining variables in a group

MORTPRB variable mortgage problems (p.4, g.18)

Multiplecorrelation technical the correlation that summarisesthe association between one
variable and a group of other variables

NOFRVEG variable going without fresh fruit or vegetables (p.7, q.33)

NOHOLS variable no holidays (p.7, q.35)

NOQUAL variable(d) no qualifications at all

NZDep acronym New Zealand Deprivation indexes for small areas

NZDep96 acronym New Zealand Deprivation index using 1996 census data

NZDep2001 acronym New Zealand Deprivation index using 2001 census data

NZiDep acronym New Zealand index of socioeconomic deprivation
for individuals

NZSEI acronym New Zealand Socioeconomic Index for occupations

PARK variable no garden, or open spaceor park nearby (p.10, q.47)

PAY40THR variable problems paying for other items (p.10, q.46)

PHONE variable no accessto a phone (p.8, q.39)

PHONPRB variable problems paying phone bill (p.4, g.20)

Principal Component technical transformation of a set of correlated variables to a set of

uncorrelated variables; used here to produce the best single
composite variable (see First Principal Comp onent)

RENT variable in rented accommodation (p.9, q.45)
RENTPRB variable problems paying rent (p.3, g.14)

SCHQUAL variable no school qualification (p.1, q.4)
SINGLEPAR variable(d) in single parent family

STRANDED variable could not get help if stranded (p.8,q.37)
UNEMPLOY variable(d) unemployed (at any timein last 12 months)
VANDAL variable vandalsnearby (p.10, q.48)

WRKLOOK variable looking for work (in lag four weeks) (p.2, g.9)
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Appendix: Recruitment and survey instruments

The recruitment strategy began with selection of house-level start-points (see Section 2; The
survey). The walk-pattern which was prescribed for identification of eligible participants from
each start-point is described in thefirst item in this Appendix, the fieldwark instructions.

At each house, a screening survey was used to rearuit potential participants. Thisis the second
item in thisAppendix.

Thesurvey questionnaire, whichwasadministered by trained and ethni cally-matchedinterviewers,
isthe third item in this Appendix.

The showcards used for the screening questionnaire, and the survey questionnaire, are the final
items in this Appendix.

Fieldwork instructions

oukwbdrE

10.
11.

12.

13.

14.
15.

There are 50 separate start points for your target ethnic group.
Six interviews are to be conducted from each start point.
A total of 300 interviews are to be conducted with members of your target ethnic group.
Only people of your target ethnicity are to be interviewed by you.
From each start point, three interviews are to be with women, and three with men.
One man and one woman areto bein the 18 to 39 age group; one man and one woman are to
be in the 40 to 59 age group; and one man and one woman are to be in the 60 or over age
group.
Only one person from each of the six categoriesisto be interviewed from any start point.
Each start point isa street address.
Each start point has a map which showsthe area to be worked first.
The start point is the first house to be visited.
After the first house, keep houses to your left, and visit every house until quota of six
Interviews has been completed for that start point.
Speak to an adult member of each house and use the sareening questionnaire to find out:

1. whether any members of the househol d are of your target ethnicity;

2. if they are, find out their ages and genders; and

3. if any are dligibleto be interviewed.
If more than one member of the househdd is eligible, select the one who will be the next to
havether birthday.
Before conducting an interview, give the participant a copy of the information sheet, answer
their questions, and obtain their consent on the consent form.
Do not interview more than one person from any house.
When it has not been possible to contact anyone in three houses, do not approach any more
housesfrom that start point, until at |east one of these houses has been contacted duringavisit
at adifferent time, and either an interview arranged or the house excluded dueto ineligibility
or refusal.
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16.

17.
18.

19.
20.
21.
22.

23.

In other words, when the quotafor astart point has been achieved, there should be no houses
which have been approached less than three times without either contact having been made
with aresident, or the house excluded.

When this happens, go to another start point and work that area.

Each houseisto bevisited up to three timesto speak to someone and find out if anyonein the
house is eligible to be interviewed.

Each visit isto be made at either a different time, or on adifferent day from the first visit.
If, after three visits, no contact has been made with anyone in the house, it can be excluded.
Further vis ts can be made to arrange or carry out an intervi ew, if necessary.

When the compl ete block marked on the map has been worked without achieving the quota
of six interviews, cross the street from the start point, visit the house opposite, and continue
visiting houses from there while kegping houses to your |eft.

Continue until the quata of six interviews has been achieved for each start point.
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Screening questionnaire

Interviewer name; Interviewa no:

Callsto obtain:

Address: Interview day and month:

Start point no:

Start-point identification:

[First three identification digits]

Hello, my name is and | am carrying out a survey for the Wellington Medical
School and the Lower Hutt Family Centre

We are surveying people from different ethnic groups who are at least 18 years old. At the
moment, | am looking for peoplewho are: Say which one applies

Code
New Zealand European or other 1
If person eventudly interviewed is
“ other” , please specify below
or
NZ M ori 2
or
Pacific (Please specify for person eventually 3

interviewed; eg. Samoan, Tongan, etc.)

So could you pleasetell meif any membersof your household are[Maori] [Pacific] [New Zealand
European or other]? By household members | mean peoplewho usually livein thishouse, rather
than guests or visitors who usually live somewhere el se.

Ethnicity code = 4" identification digt

If no members are of the target group, say:

Thank you for your time, but there is no-onein your house that | need to interview.
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If any members are of the target group, ask the following:
Thank you. Could you tell me their first names, please?
Write the names down and then, for each named member, ask:

Is[Name] male or female and

SHOWCARD 1

which of these age groups does g'he belong to?

Name Gender Age Group

l1=male 2=fem  18-39 40-59 60+

Next
to
have
Birth-
day

[ N = I S N O e
N NN NN N NNN
[ N = I S N O e

N N D D DN N N NMDN
W W W w W w w w w

Gender ID = 5" identification digt

Age Group ID = 6" identification digt

If eligible, transfer the 6-digit identification to the first page of the full questionnaire

If no person is eligible due to someone of their gender and age group having been selected

already in that start point, say:

Thank you for your help, but | will not need to interview any members of your household after

all.
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If one household member is eligible to be interviewed and their category has not already been
selected from this startpoint, say:

[Name] isthe person | will need to interview. Is[Name] home at the moment? Could | speak to
her/him now?

If [Name] is available, explain the research and seek hisher consent to participate.

If S/heis not available now, find out when s/heislikely to be and arrange to return. If possible
get a phone number.

Phone number:

UNTIL THIS PERSON HAS BEEN EXCLUDED, EITHER THROUGH THEIR
REFUSAL TOPARTICIPATE,ORNOT HAVINGBEENCONTACTEDDIRECTLY ON
AT LEAST TWO RETURNVISITS, DO NOT RECRUIT ANOTHERPERSON OF THE
SAME GENDER OR AGE GROUP FROM THE SAME START POINT.

If more than one person is eligible,say:

(Exclude anyone from a category that has already been recruited fromthis startpoint)

Who out of [Name 1], [Name 2] [etc.] will bethefirg to havetheir next birthday?

(If two people areidentical in terms of age group, gender and birthdate, eg. twins, select the one
whose first name begins withthe lower letter of the alphabet. If thar first names start with the
same letter, use the second letter, and so on.)

When you know which of themwill be the next one to have their birthday, say:

[Name] isthe person | will need to interview. Is[Name] home at themoment? Could | speak to
her/him now?

If [Name] is available, explain the research and seek his/her consent to participate.

If g’heis not available now, find out when sheislikely tobe and arrange to return. If possible
get a phone number.

Phone number:

UNTIL THIS PERSON HAS BEEN EXCLUDED, EITHER THROUGH THEIR
REFUSAL TOPARTICIPATE,ORNOTHAVINGBEENCONTACTEDDIRECTLY ON
AT LEAST TWO RETURNVISITS, DO NOT RECRUIT ANOTHERPERSON OF THE
SAME GENDER OR AGE GROUP FROM THE SAME START POINT.
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Survey questionnaire

Start time:

|dentification:

First I'd liketo ask you a few questions about your self, like those in the Census.

Q1 Check screening questionnaire.
Ask only if respondentisin age group 1 - 2 (under 60 years).
Otherwise skip to Q2.

Doyou haveany dependent children usually livingherewhoareunder 18yearsold?

YEs ..o 1
NO.........oiii 2
If respondent does not answer, write
Don’'t know or Refused, as appropriate 9

Q2 Do you have a husband [wife], partner, or defacto living here with you?

Use YOU OR SOMEONE IN YOUR Y&S oo 1
HOUSEHOLD in Questions 14-21

If respondent does not answer, write
Don’t know or Refused, as appropriate 9

Q3 Aretheother peopleliving herewith you your flatmates?
Use YOU in Questions 4-13 YES oo 1

If respondent does not answer, write
Don’'t know or Refused, as appropriate 9

Q4 Do you have a secondary school qualification likeapassin school certificate, a sixth
form certificate, or passin a bursary examination?

YEs ..o 1
NO.......oiii 2
If respondent does not answer, write
Don’'t know or Refused, as appropriate 9
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Q5 Apart from secondary school qualifications, have you completed any other
qualification that took 3 months or more of full time study to get?

YEs .o 1
NO...........oiiitt 2
If respondent does not answer, write
Don’t know or Refused, as appropriate 9

Q6 Inthelast 7 days, did you work for pay, profit, or income for an hour or more?

YES .o 1 SiptoQl0
NO.....ooviii 2

If respondent does not answer, write

Don’t know or Refused, as appropriate 9

Q7 Inthelast 7 daysdid you work in a family business or a family farm without pay?

YES .o 1 SiptoQl0
NO......oviii i 2

If respondent does not answer, write

Don't know or Refused, as appropriate 9

Q8Inthelast 7 days, wereyou employed in ajob, business, or farm but did not work
last week for somereason?

YEs ..o 1 SiptoQl0
NO.........oiii 2

If respondent does not answer, write

Don't know or Refused, as appropriate 9

Q9 Did you look for paid work in the last 4 weeks?

YES oo 1 SiptoQ12
NO..........oiitt. 2

If respondent does not answer, write

Don't know or Refused, as appropriate 9
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Q10 Inthelast 12 months have you been out of paid work at any time?

Yes .o 1
NO.....ooviiii 2 SiptoQ12
If respondent does not answer, write
Don't know or Refused, as appropriate 9 ipto Q12

Q11 Inthelast 12 monthshow many monthsin total have you been out of work
but looking for paid work?

Months out of work (maximum 12):

Q12 Thinking about cigarettes - not pipes, cigarsor cigarillos - do you smoke
tobacco cigarettesregularly, that is, one or more per day?

YEes .o 1
NO.........ooiii 2
If respondent does not answer, write
Don’'t know or Refused, as appropriate 9

SHOWCARD 2

Q13 Lookingat showcard 2, did you your self get income in the 12 monthsending
today from any of these sour ces?

YEes .o 1
NO.....ooii 2
If respondent does not answer, write
Don’t know or Refused, as appropriate 9

Now I'd liketo ask you a few questions about any difficulties you or your household may
have had recently with money.

Q14 Havetherebeen timesduring thelast 12 monthswhen [you, or someonein
thishousehold, was|] [you wer €] seriously behind in payingrent within the
time allowed?

YEs .o 1
No................... 2 Goto Q16
Don'tknow ........... 9 Goto Q16
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Q15

Q16

Q17

Q18

Q19

Q20

Q21

About how many times have you been seriously behind in thelast 12 months? (use
lowest number if rangeis given)

Have there been times during the last 12 monthswhen [you, or someonein
this household, was] [you were] seriously behind in paying for electricity
within thetime allowed?

Yes ... 1
NO.....ooiii 2 Goto Q18
Don'tknow ........... 9 Goto Q18

About how many times have you been seriously behind?
(use lowest number if range is given)

Have there been times during the last 12 monthswhen [you, or someonein
this household, was] [you were] seriously behind in mortgage re-payments
within thetime allowed?

Yes .o 1
NO.....oov i 2 Go to Q20
Don'tknow ........... 9 Go to Q20

About how many times have you been seriously behind?
(use lowest number if range is given)

Have there been times during thelast 12 monthswhen [you, or someone in
thishousehold, was] [you wer g seriously behind in paying for thetelephone
within the time allowed?

YEs .o 1
NO..........ooiiitt 2 Go to Q22
Don'tknow ........... 9 Go to Q22

About how many times have you been seriously behind?
(use lowest number if rangeis given)
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Now I'd like to ask you some questions about you per sonally

Q22

Q23

Q24

Q25

Q26

Q27

Have there been timesduring thelast 12 monthswhen you personally have
had to borrow money from a money-lender or loan shark, excluding banks
or building societies, or from friendsand family in order to pay for your day-
to-day needs?

Yes ..o 1
No................... 2 Goto Q24
If respondent does not answer, write
Don’'t know or Refused, as appropriate 9 Goto Q24

About how many timeshaveyou per sonally had todothisin thelast 12 months? (use
lowest number if rangeis given)

In thelast 12 monthshave you per sonally received help in the form of food,
clothes or money from a community organisation like the Salvation Army?

Yes .o 1
NO....cviii 2 Go to Q26
If respondent does not answer, write
Don’'t know or Refused, as appropriate 9 Go to Q26

About how many times have you personally received this sort of help in thelast 12
months? (use lowest number if range is given)

Inthelast 12 monthshave you per sonally made use of special food grantsor
food banks because you did not have enough money for food?

Yes ..o 1
NO................... 2 Goto Q28
If respondent does not answer, write
Don’'t know or Refused, as appropriate 9 Goto Q28

About how many times have you per sonally done thisin thelast 12 months?
(use lowest number if range is given)
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Q28 Hastherebeen any day inthelast fortnight when you per sonally haven't had
enough to eat?

Yes .o 1

NO.....ov i 2  SiptoQ30
If respondent does not answer, write
Don't know or Refused, as appropriate 9 iptoQ30

Q29 What wasthereason that you didn’t have enough to eat - lack of money, ill
health, your choice, or something else?

Lackofmoney .................... 1

Il health, choice, or something else.... 2

If respondent does not answer, write
Don’t know or Refused, as appropriate 9

Q30 Inthelast 12 monthshaveyou personally continued wearing shoeswith holes
because you could not afford replacement?

YEs ..o 1
NO.....ooiii 2
If respondent does not answer, write
Don't know or Refused, as appropriate 9

Q31 Inthelast 12 monthshaveyou personally been for ced to buy cheaper food so
that you could pay for other thingsyou needed?

Yes .o 1
NO.........ooiii 2
If respondent does not answer, write
Don't know or Refused, as appropriate 9

Q32 In the last 12 months have you personally gone without fresh fruit and
vegetables so that you could pay for other things you needed?

Yes .o 1

NO ... 2 iptoQ34
If respondent does not answer, write
Don't know or Refused, as appropriate 9 iptoQ34
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Q33

Q34

Q35

Now |

In the last 12 months have you personally gone without fresh fruit and
vegetables often or only occasionally?

Often ................ 1
Occasionaly ........... 2
If respondent does not answer, write
Don’'t know or Refused, as appropriate 9

In thelast 12 months have you personally put up with feeling cold to save
heating costs?

Yes .o 1
NO........oiiii 2
If respondent does not answer, write
Don’'t know or Refused, as appropriate 9

Haveyou per sonally gonewithout aholiday in New Zealand, away from your
home, in the last 12 monthsbecause of shortage of money?

Yes .o 1
NO.........oiiin. 2
If respondent does not answer, write
Don’'t know or Refused, as appropriate 9

am going to read you two statements and | would like you to tdl me how trueeach
of them isfor you. If you are sureit istrue about you, say that it isdefinitely true. If you
think it istrue, but are not absolutely sure, say that it isprobably true. If you aresurethat
it isuntrue about you, say that it isdefinitely untrue. If you think it isuntrue, but are not

absolutely sure, say that it is probably untrue.
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Q36 Thefirst statement is:

If afamily crisisarose, such asa seriousrelationship problem, it would be difficult to
find someone who could give me good advice about how to handle it.

Isthisstatement, for you, definitely true, probably true, probably untrue, or definitely
untrue?

Definitely true ............ 4
Probably true ............. 3
Probably untrue ........... 2
Definitely untrue .......... 1

Q37 Thesecond statement is.

If | was stranded 20 kilometres from home, there issomeone | could cal who would
come and get me.

Isthisstatement, for you, definitely true, probably true, probably untrue, or definitely

untrue?
Definitely true ............ 4
Probably true ............. 3
Probably untrue ........... 2
Definitely untrue .......... 1

Now I'd like to ask you some questions about thisdwelling.

Q38 How many bedroomsaretherein thisdwelling, that is—

How many rooms used as bedrooms aretherein thisdwelling:

How many sleepouts, furnished as bedrooms, arethere:

How many caravans are there herethat thisfamily uses as a bedroom:

Total number of bedrooms:
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Q39 Isthereatelephoneinthisdwelling, or acell phonethat ispresent all or most
of thetime? Don’t count anything that isdisconnected, unableto be used to
make calls, or broken.
YES ..o 1 Sip to Q41
NO.......oiii 2
If respondent does not answer, write
Don't know or Refused, as appropriate 9
Q40 Isthereason your household does not have a telephone because you do not
want one, or because you can’t afford one, or for some other reason?
Don'twantone.......... 1
Can't affordone ......... 2
Otherreason ............ 3
Q41 Doyou,or someoneelsewholiveshere, haveinsurancefor thecontentsof this
dwelling?
YES .o 1 Sipto Q43
NO....... i 2
Don'tknow ............ 9
Q42 Couldyou,or someoneelsewholiveshere, afford to pay for insurancefor the
contents of thisdwelling?
YEes .o 1
NO.....co it 2
Don'tknow ............ 9
Q43 How many motor vehicles, apart from mator bikesor scooters, dothe people
who live here have available for their use? Don’t count vehiclesthat belong
tovisitors, or vehiclesthat thishousehold borrowsoccasionally from another
household, or vehicles that can only be used for work, or motor bikes, or
motor scooter's.
Novehicle ..................... 1
Oneormore ............ccuuuun. 2 ip to Q45
If respondent does not answer, write
Don’'t know or Refused, as appropriate 9 ip to Q45
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Q44 Isthe reason your household doesn’t have a motor vehicle because your
household does not want one, or becauseyour household can’t afford one, or
for some other reason?

Household does not wantone ...... 1
Household can't affordone ........ 2
Otherreason .................... 3

Q45 Do you, or anyone else who lives here, pay rent to the owner, or to thar
agent, for thisdwelling?

YES .o 1

NO.....oii i 2 ip to Q47
If respondent does not answer, write
Don’'t know or Refused, as appropriate 9 ip to Q47

Q46 After the rent has been paid, is there difficulty paying for your own

essential s?
YES o 1
NO.....ooii 2
If respondent does not answer, write
Don’'t know or Refused, as appropriate 9

Now I'd like to ask you a couple of questions about this area.

Q47 Istherean open space, likea garden or park, near enough for a dog to be
walked or a small child to be taken?

Y65 .o 1
NO. ... 2
If respondent does not answer, write
Don’'t know or Refused, as appropriate 9

Q48 Isvandalism or deliberate damageto property common in thisarea?

YES oo 1
NO. ..o 2
Includesrecentlymoved .. ....... Don'tknow ................ 9

Finally, just some questions about the ather membe s of this household.
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Q49 Could you tell me how many people there are living in this household,
including you?
total number in the household

Q50 Could you now tell me how many of thesethereare:

boysunder tenyearsold ........................

girlsunder tenyearsold ........................

boys older than nine but under 18 yearsold ........

girlsolder than ninebutunder 18 yearsold ........

male adults 18 yearsand over [includingyou] ......

female adults 18 years and over [includingyou] .. ...

TOTAL (check total above) . . ...

Q51 Could you tell meyour own age, in years, please?

Write age here

SHOWCARD 3

Q52 Can you tell me whether the TOTAL income from all sources for all the
adults in thishousehold combined, after tax has been removed, is above or
below the amount for your household size shown on showcard 3

Belowthreshold . ............ 1
Abovethreshold ............. 2
Don't know /won'tsay ....... 9

Q53  If the household does have a working phone (refer to Q39) ask:
If you agree, 1 would like to record your phone number, in case my
supervisor needsto contact you to check any of thedetails| have recorded.

Phone number:

Finish time:

Thank and close
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Showcards

Screening questionnaire

There was one showcard.

Showecard 1 - age groups

18-39years ........... 1
40-59years ........... 2
60+ years ............. 3

Survey questionnare

There were two showcards, relevant to the time of the survey.

Showcard 2 - meanstested benefit

Community Wage

Domestic Purposes Benefit

Transitional Retirement Benefit
Independent Y outh Benefit

Invalids Benefit

Orphans and Unsupported Child Bendfit

Notes: (1)  Thislist deliberately excludes the unemp oyment benefit which is means-tested,
but is captured in the unemployment question.

(2)  The Sickness Benefit is not included on the list of benefits here. Thisis because,
although it is means-tested, it is intended for short-term use only. People more
permanently incapacitated and therefore unable to work are eligible to apply for
the Invalids Benefit which is onthe list of means-tested benefits.
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Showecard 3 - equivalisad household income thresholds

(bottom income quintile cut-offs for different household types)

Household Household income before tax Household income after tax

Code Adults Children Annual Monthly Weekly Annual Monthly Weekly
A 1 nil 14,120 1,180 270 11,190 930 220
B 1 1 19,770 1,650 380 15,660 1,310 300
C 1 2 24,770 2,060 480 19,620 1,640 380
D 1 3 29,120 2,430 560 23,060 1,920 440
E 1 4 33,030 2,750 640 26,260 2,180 500
F 1 5 36,720 3,060 700 29,090 2,420 560
G 1 6 or more 40,200 3,350 770 31,840 2,650 610
H 2 nil 21,730 1,810 420 17,210 1,430 330
I 2 1 26,290 2,190 500 20,820 1,740 400
J 2 2 30,640 2,550 590 24,260 2,020 470
K 2 3 34,330 2,860 660 27,190 2,270 520
L 2 4 38,030 3,170 730 30,120 2,510 580
M 2 5 41,500 3,460 800 32,870 2,740 630
N 2 6 or more 44,760 3,730 860 35,450 2,950 680
o 3 nil 28,030 2,340 540 22,200 1,850 430
P 3 1 31,940 2,660 610 25,300 2,110 490
Q 3 2 35,850 2,990 690 28,390 2,370 550
3 3 39,330 3,280 760 31,150 2,600 600
S 3 4 42,590 3,549 819 33,730 2,810 650
T 3 5 45,850 3,821 882 36,310 3,030 700
U 3 6 or more 48,892 4,074 940 38,720 3,230 750
\% 4+ nil 33,464 2,789 644 26,500 2,210 510
w 4+ 1 37,158 3,096 715 29,430 2,450 570
X 4+ 2 40,635 3,386 781 32,180 2,680 620
Y 4+ 3 43,894 3,658 844 34,760 2,900 670
z 4+ 4 46,936 3,911 903 37,170 3,100 720
AA 4+ 5 49,979 4,165 961 39,580 3,300 760
BB 4+ 6 or more 53,021 4,418 1,020 41,990 3,500 810
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