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ABSTRACT

Background: To present the sampling methodology and selected testing sites of
the National Eye Health Survey (NEHS); a cross-sectional population-based survey
that aimed to determine the prevalence of vision impairment and blindness in
Austratia.

Desi s-sectional survey.

Parsicmeemts: Indigenous Australians aged 40 years and older and non-Indigenous
Austrahl'l?aged 50 years and older residing in all levels of geographic remoteness
in Aus@

Metthing multi-stage, random-cluster sampling, 30 geographic areas were

selected tO provide a sample of 3000 non-Indigenous Australians and 1400

Indige Australians. Site selection involved; 1) Selecting Statistical Area-Level 2
(SA2) gmemm stratified by remoteness; 2) Selecting Statistical Area-Level 1 (SA1) sites
within ites to provide targeted samples; 3) Grouping of target SA1 sites with

contig@@SAls or replacing SAls to provide sufficient samples. Participants were

recrug ing a door-to-door approach.
Main ome measures: Sites selected and participants sampled in the National

Eye Health Survey.

Resulﬂhirty sites were generated, including; 12 Major City, 6 Inner Regional, 6
Outer nal, 4 Remote, and 2 Very Remote sites within 5 States and one
Territom% non-Indigenous participants and 1738 Indigenous participants were
recr@election of SAls overestimated the number of eligible residents in all
sites_i,Q%(G/SO) of SAls were situated in non-residential bushland, while 26.67%
(8/30) 1 populations had low eligibility or accessibility, requiring replacement
with ¢ uous SAls.

Con ons: Representative samples of Indigenous and non-Indigenous
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Australians were selected, recruited and tested, providing the first national data on

the prevalence of vision impairment and blindness in Australia.

Keywords: national survey, random-cluster sampling, population health
INTFi(')iJ'CTION
The V\@galth Organisation (WHO) estimated that in 2012, 285 million people
had wisrm=rmpairment (V1) globally, of which 39 million were blind.! The ‘Universal
Eye Hélm! a Global Action Plan 2014-2019’ was endorsed at the 66th World Health
Assen@\ay, 2013) to reduce the prevalence of avoidable blindness globally by
25% 9.2 The Global Action Plan emphasised the need for generating
populf’ﬂ(lo@l
future gies aiming to reduce vision loss in each country, including Australia.
Natiomulation-based surveys differ in their sampling methodologies. While
e

simpl

-based prevalence data for VI and blindness at a national level to inform

om sampling theoretically provides the most precise and representative
sampl time and resources required render this method unfeasible in most
inst or this reason, multi-stage random-cluster sampling is considered to be
the Eactical method when conducting population-based surveys to produce
representative data at a national level.® However, not all population-based eye
studiemducted locally or internationally adhere to all aspects of this methodology.
These comings include a lack of national coverage, absence of stratification and
randoranling and the use of sub-optimal cluster selection. This is largely due to
Iogis@nstraints as well as a lack of population and geographic data. A recent
revien“_m‘jS studies from 39 countries that investigated the prevalence of VI and
blindngund that studies for only 13 countries had nationwide coverage.>’

There aucity of nationwide prevalence studies in VI and blindness in the world,

with six national studies being completed and published since 2012.182

Furthermore, many studies such as those using the Rapid Assessment of Avoidable
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Blindness protocol?® have not stratified their selected populations on the basis of
characteristics that may affect the prevalence of VI, or have not randomly selected
their samples,** and this contributes to a lack of consistency between surveys
globally.

No studies in Australia have estimated the prevalence of VI and blindness in both
Indig‘eto_usland non-Indigenous Australians using a nationally representative
meth Two landmark studies, the Melbourne Visual Impairment Project
(VIPy mmeek the Blue Mountains Eye Study (BMES)?* conducted in the early 1990s,
provid&-ucellent insights into the prevalence of VI and blindness. However, the
generdlisalylity of both studies were limited due to their sampling methods. On one
hand, elbourne VIP obtained its sample using cluster-stratified random
samplm;wever the site selection was not multi-staged.?® This study included 4
rural s@ urban sites from the general population and nursing homes in one
State (peede®ria), thus limiting the extent to which findings could be extrapolated to a
nationgel. On the other hand, The BMES used a convenience sample, selecting
two pes in the west of Sydney, (New South Wales) due to the older

dem ic in the area.?’ The National Indigenous Eye Health Survey (NIEHS),
condu 2008, utilised a highly robust stratified multi-stage random-cluster
approach, but while this study included a small convenience sample of non-
Indigegous Australians, its focus was on the Indigenous population.?® Despite these
limitati these studies have remained the reference studies for the prevalence of
Vi anmness in Australia until now.

The @I Eye Health Survey (NEHS) was conducted in order to provide national
estirqu VI and blindness in Australia. The NEHS implemented a multistage
rando ter sampling methodology, with cluster selection stratified by geographic
remotgg, to generate representative prevalence data on VI and blindness. This

pap cribes the sampling and site selection process in the NEHS.
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METHODS

Ethics approval

The protocol for this study was approved by the Royal Victorian Eye and Ear Hospital
Humam Research Ethics Committee (HREC-14/1199H). Additional ethics approvals
were «@ ed from the Aboriginal Health and Medical Research Council of New
South wkedes (HREC-1079/15), the Menzies School of Health Research (HREC-2015-
2360)Lhﬂboriginal Health Council of Western Australia (HREC-622) and the
Abori@ealth Council of South Australia (HREC-04-15-604). This research was
condu (N accordance with the Declaration of Helsinki.

Sampm

The NEHS jimed to recruit and examine a total of 4400 participants. Selection of
sites ugi Census 2011 data collected by the Australian Bureau of Statistics (ABS).

Using -stage random cluster sampling, 30 randomly selected sites containing

approy ly 100 non-Indigenous Australians aged 50 years and over, and 50
Indi Australians aged 40 years and over, stratified by remoteness were
seleée age criterion of 50 years and over for non-Indigenous participants was

chosen to reflect the age group suggested by the WHA Global Action Plan for
nation&lp_revalence surveys.? The younger age inclusion criterion for Indigenous
partici was chosen due to the earlier onset and more rapid progression of
major miseases and diabetes in Indigenous Australians.? Participants were
considgred to be Indigenous Australians if they reported that they were: A)

AborW) Torres Strait Islander; or C) Aboriginal and Torres Strait Islander.
Sam ze calculation

The Qciigenous sample size calculation was based on previous data on the
prevalence of VI from the Melbourne VIP. The sample size was calculated as 1552
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with an upper limit of 1799 based on a margin of error of 1.1% using the sample
size calculation formula n = [z*xpx (1-p)]/e2 where p=0.0515, Z=1.96 and
e=0.011. Assuming a design effect of 1.5 that adjusts for the inter-class correlations
between participants within clusters and a 20% non-response rate, the required
sample size was 2794 (upper limit 3238). Using the same calculation with a margin
of ermﬁ%, and assuming a similar prevalence to the NIEHS, the Indigenous
sampl was calculated to be 1368 (approximately 1400). Therefore, the
combimsemsample size required for this study was 4400. Assuming a cluster size of
150 pa,slsumpling site, 30 sites were required.

O

Site sglgms{ion

Settirme geographical sampling unit for the first sampling stage
ABS Censup 2011 data were used to inform study site selection. The ABS used a
geogrgeeeal classification system, the Australian Statistical Geography Standard
(ASGSm

or Sta@@l Areas (SA).* SAs are categorised at different levels, with SA4, the

IargEnit, composed of multiple smaller SA3s, which in turn are composed of
ti

e 2011 Census to divide Australia into discrete geographical structures

mul aller SA2s that are made up of multiple smaller SA1s. The SA2 was the

initial geographic unit for study site sampling in the NEHS.

-

Constﬂng the sampling pool

A set straints was added to the list of 2097 SA2 sites across Australia. To be
eligiblg for inclusion in the site selection pool, SA2s were required to contain at least
10 ngqﬂgenous Australians aged 50 and older, and either 6 or 10 Indigenous
Austras aged 40 years and older in urban and rural SA2s, respectively. This limit
was c!‘g as it was the most suitable criterion to balance the need for a sufficient

nu f SA2s in the sampling pool, while attempting to include sites with
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appreciable population densities. Consequently, 1,842 SA2s, containing a total

population of 19,499,171 residents were available for site selection.

Stratifying by Remoteness

The ABS assigned a value from 0.00 to 15.00 to each SA2, denoting the level of
remoT!ﬁg according to the Accessibility/Remoteness Index of Australia Plus

(ARIA tem, with ARIA+ categories including; Highly Accessible (ARIA+ range:
0.00=Omimmé ccessible (ARIA+ range: >0.20-2.40), Moderately Accessible (ARIA+
range:E-QHO-S.QZ), Remote (ARIA+ range: >5.92-10.53) and Very Remote (ARIA+
range{>1153-15.00). ARIA+ superseded the Remoteness Area (RA) classification
syste by the ABS that classified SAs according to discrete numbers of 1 to 5,
corre%g to Major City, Inner Regional, Outer Regional, Remote and Very
Remotﬁe ARIA+ groups were converted to the discrete RA groups for NEHS site
selecti cording to Table 1 for ease of interpretation. Twelve Major City sites, 6
Inner gnal sites, 6 Outer Regional sites, 4 Remote sites and 2 Very Remote sites
were @1 to correspond approximately to the population distributions within each
of t Back-up sites were selected for each RA, to be used if primary sites were
unsui ue to logistical or administrative reasons.

To stratify NEHS site selection by remoteness, all 1,842 SA2s were grouped into
their Iiﬁc_ategories and ranked by their ARIA+ scores in ascending order (Table 2).
The to ogressive population in each RA was divided by the number of sites
requirmeach RA to separate the RA into discrete blocks of equal population size

(blockEsize) to ensure that sites were selected from across the whole ARIA+

SPecliylp

Se/ec? the Sites

For @aﬁﬁed RA, the random number function in Microsoft Excel (32-bit

Version 14.0.7.128.5000) was used to create a ‘seed value’ which was multiplied by

This article is protected by copyright. All rights reserved.



the RA block size to provide a unique population ‘selection value’ for each RA. The
selection value was used to select the same number in the cumulative population in
all blocks within the RA, and the SA2 in which that individual in the population was
located, was selected as the survey site for that block. This was repeated for all RAs

to provide 30 primary sites and 10 backup sites.

Setti/&geagraph/ca/ sampling unit for the second sampling stage
SA2w oemeesn non-Indigenous populations exceeding the cluster size required for the
NEHS.hha-efore, the second stage of sampling required the selection of a sub-
cluste(vv_i'ain each SA2. SA1 population sizes correspond approximately to the
requir ster size in the survey, however their population sizes are variable, and
selectm

theref@vided into blocks of one or more SAls such that the blocks would be as

a single SA1 may have produced highly variable cluster sizes. SA2s were

close sible to the required cluster size whilst also allowing each block in the
SA2 tmain a similar sized non-Indigenous target population. The random
numchtion was then used to select a cluster for targeted recruitment. Sampled
clus sisted of one to three SA1ls. Some SAls within a selected SA2 were not
contkEor did not have similar population sizes or could not be divided into
clusters with the required number of eligible residents within a reasonable block size.
In themses, selection of the SA1 had to reflect the practicalities of door-to-door
recruit within the time and budget constraints of this study, and SAls were
selectDaccommodate these considerations. The geographical boundary of each
site v@n overlaid on a corresponding image from Google Maps to provide a
streegmmap to be used for door-to-door recruitment. SAL sites were not used
for sars of the target Indigenous population because Indigenous populations

are sp and SA1 populations rarely contain sufficient Indigenous residents.

Dep@on the target Indigenous population size at each selected site, the SA2 or
SA3-level area was used to obtain the required sampling population.
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Door-to-door enumeration and site adjustments

Door-to-door knocking

Recruiters went to each accessible residence in the recruitment site, and delivered
an information pamphlet outlining the study in each mailbox with a message that
recrmwuld be returning within 48 hours. Recruiters then went door-to-door to
enum @ eligible residents and invite them to participate using a standardised
script.=wemeases where residents were absent at the first attempt at recruitment,
recruitSH—eturned within 2 days to re-attempt contact. Residents who were not

preserft folppwing two attempts were deemed non-contactable.

Site rr‘@ﬁcatians for non-Indigenous clusters

A syst@c approach was implemented to compensate for disparities between the
ABS C data for non-Indigenous residents and population sizes enumerated by
survegﬂters. Disparities were likely to occur as 1) some residents were
expec% be absent; 2) not all homes would be accessible; 3) sampling was

con ased on Census data from 2011, and eligibility of the constituent
popula was likely to have changed during this period; 4) population density
would be prohibitively low in some sites, including in areas comprised almost entirely
of farrlleﬂ or bushland.

SAls vyilaslow eligibility rates, such as those in which estates were recently built for
youngvdies, or SAls located in bushland with low population density, were
replacgd with the closest SA1 with an acceptable population density. SAls identified
throWr-to-door enumeration as having insufficient sample sizes, but with
permiges opulation densities and adequate eligibility rates, were merged with the
Iargesmi)guous SAL. Progressively smaller contiguous SAls were sampled to
com recruitment in the allocated timeframe of 3 to 5 days per study location.

The ARIA+"score of the SA2 in which all site extensions or replacements occurred
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were always within the same RA classification as the original site. All residences
visited by recruiters outside of the randomly-selected SA1 were documented on an
online cloud-based database and overlayed onto a map of their SA1 boundaries to

allow adjusted sampling weights to be derived.

Sitem#ications for Indigenous clusters

The el m target Indigenous population in the list of available SA2s was expected
to canwemee only 2.27% of the total eligible population (Table 2). However, the
samplgiui!e calculation required a 31.81% composition (1400/4400). Therefore it
was efpecied that SA1 clusters and their surrounding areas would not contain
suffici arge Indigenous populations. In addition, ethical approval from 5 HRECs
and cmmty endorsements from 32 state-level or community organisations were
requiredjfore recruiters were able to engage Indigenous communities. The nearest
Indige communities to the sampled SA1 were used for recruitment of
Indigegparticipants. In cases where community consultations were unsuccessful,
and N@taff were unable to gain access to Indigenous communities in the

ran lected survey site, a backup site was used.

RESULTS

-

Randmsampled NEHS survey sites
A tota

selectﬁ for the NEHS using multistage random cluster sampling (Table 3). Sites

core sites and 10 backup sites across five states and one territory were

wereMuted across RAs as follows; twelve core sites and 4 back-up sites from
the Mas ity RA, 6 core sites and 2 back-up sites from each of the Inner Regional
and Om

core@d 1 back-up site from the Very Remote RA. The ARIA+ distributions for

the core SA2 sites in each RA were: Major Cities: 0.00-0.13; Inner Regional: 0.37-

egional RAs, 4 core sites and 1 back-up site from the Remote RA, and 2
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2.28; Outer Regional: 2.55-5.15; Remote: 6.00-9.00; and Very Remote: 13.28-

14.33, indicating that sites were distributed evenly across the ARIA+ spectrum

Modified non-Indigenous clusters

Random selection of SA1 clusters generated 24 sites that were suitable for door-to-
door‘rmment. However, 6 SAls (20%) were located in rural areas containing
farmlhland or large bodies of water, with very low population densities.
Sites abeeted were Goulburn (NSW), Tomerong-Wandandian-Woollamia (NSW),
UIIaduhRegion (NSW), Rockhampton Region-East (QLD), Eden (NSW) and York
Penin@outh (SA). Due to logistical constraints, door-to-door knocking in these
areas eemed unfeasible, and the nearest SA1 with a suitable population
densitm the same RA classification was selected for recruitment.

Of the 24 JA1 sites suitable for door-to-door recruitment, 8 (33.33%) were identified
by recjpm as having low eligibility or contactability rates. The randomly-selected
SAls imsites of Springfield (QLD), Parklea-Kellyville Ridge (NSW), Elderslie-
Harrin@@ark (NSW), and Wodonga (VIC), were all situated within newly

con estates, inhabited predominantly by young families who did not fit the
inclusi teria. South Hedland (WA), established as a mining town, had a
particularly low eligibility rate as the town’s population was comprised almost
entirelm/oung workers operating the mines. The SAl in Banana (QLD) had a high
rate of nt residents. In Wagaman (NT), a high proportion of residents were
inacceg due to secured locked gates. For all 8 sites, eligible residents were

enumdrated from adjacent SA1s or SA2s.

-t

Modife ndigenous clusters
Back- ites

A to@e backup sites were used in the NEHS (Table 4). Of these, two were

utilised because Indigenous communities in the core sites of Warilla (NSW) and
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Mount Isa (QLD) declined to participate. NEHS project leads were advised that the
Derby-West Kimberley (WA) site would require lengthy community consultation for
ethical approval, and due to time constraints, a backup site was used. Two Major
City sites selected in NSW had small Indigenous populations, and backup sites were
used only for Indigenous sampling and recruitment, while the core sites were used
for nMgenous sampling. Figure 2 displays all core sites sampled in the NEHS,
includ ose that were unsuitable for recruitment, as well as the back-up sites
usech :

Proxi@of Indigenous and non-Indigenous clusters

Due t parseness of Australia’s Indigenous population, all randomly-selected
SAls med insufficient numbers of eligible Indigenous residents. In these
instan(ae nearest Indigenous communities were selected as recruitment sites
under uidance of local Indigenous organisations at each site. Distances
betwegdomly-selected SAls and areas where Indigenous participants were
recrui%nged from 1 km (South Hedland) to 401km (Exmouth, with the nearest

Indizpopulation in Onslow).

Study participants

A totascn"l_23,235 residences were visited across all 30 sites from March 11™ 2015 to
April 1342016, of which 11,883 had contactable residents. A total of 6,760 residents
were ecoerated as eligible to participate in the survey. Of these, 5764 agreed to
particifate (positive response rate of 85.27%) and 4836 (3098 non-Indigenous and
1738mnous) attended testing centres and were examined (examination rate of
71.5% the 3098 non-Indigenous participants recruited, 1253 (40.4%) resided in
Majorm, 636 (20.5%) in Inner Regional areas, 625 (20.2%) in Outer Regional
are (11.8%) in Remote areas, and 217 (7.0%) in Very Remote areas.

Indigenous”participants were distributed across the Remoteness Areas as follows:
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741 (42.6%) in Major Cities, 315 (18.1%) in Inner Regional, 405 (23.3%) in Outer
Regional, 181 (10.4%) in Remote and 96 (5.5%) in Very Remote sites.

DISCUSSION

Thisﬁ!ﬁldescribes the sampling methodology in the NEHS and provides details of
the se recruitment sites. The NEHS is the first cross-sectional population-based
surveyssemerovide nationally-representative data on the prevalence and main causes
of VI asid-blindness in Australia. Multistage random-cluster sampling was used to
select gargdted SA1 recruitment sites, stratified by remoteness, to provide a sample
of 300 -Indigenous Australians aged 50 years or older, and 1400 Indigenous
Austramaged 40 years and older. A total of 30 core sites and 10 backup sites
were sampped across the ARIA+ spectrum in five States and one Territory in

Austraj stematic and consistent site modifications were made where ABS data
did nzg/

Indigempopulations were too small in number or inaccessible. Trained recruiters

espond to populations enumerated by survey recruiters, or where

suc recruited 3098 non-Indigenous and 1738 Indigenous participants

throu oor-to-door approach, providing a high examination rate of 71.5%.

Natiogwide representation
The N as the first population-based eye study in Australia that achieved
extensuographic coverage of the national population, with sites being selected
from rultiple states and across all levels of remoteness. Previously, population-
base ys investigating the prevalence of VI and blindness in Australia did not
gener tionally-representative samples as they surveyed residents in only one
state g“’ 26 Many surveys conducted in other countries have also not provided
nati%epresentative estimates of VI and blindness as they have collected

samples from sub-national geographic areas, such as provinces/states or districts,""
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3 or collected samples at a national scale but with insufficient sample sizes.** While

many of these studies have not made claims of national representativeness,*>* a

considerable number have extrapolated their findings to national populations.®>*°
This introduces the risk of uncontrolled population differences between sub-
nationally sampled populations and the wider national populations they intend to
repre‘stﬁ%y including 1,842 SA2s from almost all regions within all

states ‘&f ories in the sampling pool, the NEHS achieved national representation

thatscommsered favourably with other nationwide surveys.** 42

—
Stratifying by remoteness
A distigggsghing feature of the NEHS sampling methodology was the process by
which m:eness was incorporated into the study design. The NEHS employed a
robust progedure for stratifying sites by remoteness, ensuring that participants from
all lev remoteness in Australia were selected in proportions that reflected their
distribm in the wider population. This is important as the prevalence of vision
loss n%ry between areas of different remoteness, due to a lower availability of
eye re services in more remote areas.** While other studies have
imple d some form of remoteness stratification,”® most have considered
remoteness as an urban-rural dichotomy.*® ** 2> The majority of studies, both in
Austrafia and globally, have not reported stratifying by remoteness at all 18- 39 44-47
have o ontrolled for remoteness through design effect calculations, or
retrosmely adjusted for remoteness during analysis.** 2> *! The ARIA+ system
used i the NEHS assigns a remoteness score to all SAs as a function of road
distaMthe nearest major service centre (including health service centres).
Selecti gtes from across the ARIA+ spectrum significantly reduced the risk of
overalmalence data being affected by bias associated with confounding effects of
rem ss. It should be noted that random selection resulted in the majority of

sites being situated in close proximity to the coast. Despite the NIEHS having
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reported no significant differences in the prevalence of vision impairment across
remoteness strata, both inland and coastally, the Central Australian Ocular Health
Study suggested that Indigenous Australians residing inland may suffer from
particular high rates of eye disease such as trachoma.*® Estimates of the prevalence
of vision impairment for Australians residing in the coastal Very Remote sites in the
NEHS"Wltherefore be somewhat limited in their generalisability to inland Very

Remo@nunities.
H

Multi&uge random cluster selection

While @ random sampling is always preferred due to the low variance and low
bias in esulting sample, the multistage random cluster method is ideal for
nationmveys given the cost, time and feasibility issues. Multistage sampling is
associatedgvith an increase in sample variance due to interclass correlations and the
desigrgt, but the current study compensated for this in the sample size

calcul " The remaining small increase in variance was outweighed by the

a

reductfo sample size, and cost and time requirements, allowing results to be

deli aneously to inform policies in the line with the Global Action Plan.?

Site modifications

Author
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Merging with contiguous SA1s

Merging contiguous SAls with randomly-selected SAls was conducted in a
systematic and consistent manner, and proved indispensable in sample enumeration.
Sample size calculations presumed a non-response rate of 20%, meaning that of all
eligible residents enumerated in the 2011 Census, only 20% would not be recruited
to thesurvey due to both absenteeism and declining to participate. While recruiters
achie@ry low decline rate, non-eligibility and non-contactability were higher
tharmespeeted. Consequently, as measured against the outdated ABS data, absolute
recruitiwem rates were low. As only a 20% non-response was accounted for in
deterr@ required cluster sizes, the margin of error was insufficient to

accom te for unpredictable population parameters. Therefore, to ensure the
recruitmof a sample size large enough to provide adequate statistical power, it
was necEary to expand sites, introducing an element of selection bias. Future
populgg ased surveys in Australia would benefit from using a larger cluster size
than m SA1, containing larger than required populations to allow for higher
than e@ed non-response rates. Comparatively, Indigenous areas of up to four
tim quired sample were selected in the NIEHS.* Although this may not
elimin e problem of non-response bias, pre-emptively avoiding the need for
recruiters to non-randomly select contiguous sites would remove selection bias.
Furtheslrrﬁe, the fact that the ASGS data used in NEHS site selection was outdated
prese risk of inaccuracy as population changes may have occurred since the
comp;Dof the Census in 2011. Selecting sites based on more current Census
data ﬂe beneficial and future investigators may wish to conduct surveys soon

afterw to maximise the accuracy of reference Census data.
Repl. ent of sites with low population density

Aus has the 7™ lowest population density of any country, and the majority of its

land is eith®r uninhabited or contains sparse communities.> The exclusion of 255
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low-density SA2s (12% of all SA2s) from the sampling frame attempted to generate
a list of sites for which door-to-door recruitment was feasible. This process is
reflected in previous national survey research in Australia.”* Despite these
constraints, the current study randomly sampled 6 sites with populations that were
too inaccessible or sparse for recruitment. Replacement of these sites with
accegﬁle-f)opulations was imperative to ensure the completion of the survey within
a speeframe.

= —
Overs&npling of Indigenous participants
IndigefiouglAustralians have been shown to have poorer eye health than their non-
Indigepoys counterparts.? Considering this, determining the prevalence of VI and
blindnm Indigenous Australians was essential. However, as Indigenous
Austra@comprised only 2.27% of the target population, if they were sampled in
this pr, ion, an insufficient sample size would have resulted. The survey was
designg provide a sample of 1400 Indigenous participants, (31.81% of the total
sampl%ulting in significant oversampling. The sampling of Indigenous
partig was similar to the NIEHS in terms of sample size and remoteness
stra’diiE. Therefore, the results of the NEHS can be directly compared to those
of the NIEHS, providing follow-up data to ascertain the effectiveness of interventions

impler!ented since that study was completed.

Consanes for sampling weights

As the{NEHS intended to report the sampling-adjusted prevalence of VI and
blindwampling weights from each site were required. However, post-sampling
site ach ents resulted in the following consequences; 1) the population of the
primamdomly-selected SA1 reported by the ABS was insufficient to derive
sam weights, as contiguous areas with additional residents were merged with

the SA1; 2) due to the differences between the Census and NEHS population
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numbers, ABS population data could not be used to calculate absolute response
rates; 3) as some sites required replacement, the Census data pertaining to the
original randomly-selected SA1 could not be used. Consequently, the use of SA1-
level population data provided by the 2011 Census would have significantly under-
represented or misrepresented the size of the actual population visited, enumerated
and re€ruited. This was effectively dealt with by storing all addresses visited by
recrui@a database, and overlaying them on maps with their SA boundaries.
Thissakewwed for more accurate sampling weights calculation, thereby providing a
more ﬁlﬁuble basis from which to derive sampling-adjusted prevalence.

O
In conglygson, the sampling methodology in the NEHS was comprehensive and used
a wellmned, multistage, random-cluster sampling of 30 sites stratified by levels
of remotegess across Australia. Minor adjustments were made to the sampling
protogvercome challenges resulting from Australia’s geographic and population

struct "Representative samples consisting of 3098 non-Indigenous Australians

and 1m|digenous Australians were recruited and tested, providing the first

nati§a on the prevalence of VI and blindness in Australia.
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TABLES

Table 1: Conversion of Accessibility/Remoteness Index of Australia classifications to

Remoteness Areas

e

Correspondin Correspondin
ARIA+g;ry ARIA+ range Remotgness A?rea (RA)> RA vaISe 0
Highly 0-0.2 Major City 1
AcceSSiflE >02-2.4 Inner Regional 2
ModeraMcessible >24-592 Outer Regional 3
Remote >5.92 - 10.53 Remote 4
Very R@ > 10.53 - 15.00 Very Remote 5

1Accegmay/Remoteness Index of Australia: The ABS endorsed remoteness
classif system in the Australian 2011 Census.

’Remoteness Area: The remoteness classification derived from the Australian
Standmeography Classification (ASGC).
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Table 2: Distribution of selective SA2 geographical areas across Remoteness Areas

Tar %

RA! SA2s® IP? Tar NP*  Tot P° Block Size  Pop®
Major City 936 43,567 3,632,398 12,627,075 789,192.19 64.8%
Inner Regional 464 30,706 1,456,275 4,214,982 526,873 21.6%
OuterSegioghl 322 30,066 688,493 2,042,319 255,290 10.5%
Remote 61 11,383 108,372 395,061 49,383 2.0%
veryRdfnote) 59 21,610 35110 219734 27,467 1.1%
Total 1,842 19,499,171

Stand
(ASG
*Statisj rea — Level 2: The geographical unit of site pre-selection
3Targeﬁ

4Targ@-lndigenous population

1Remoten§ss Area: The remoteness classification derived from the Australian

ography Classification
genous population

*Total popylation
6Perce&ﬂ of the total population within the total SA2 sampling pool distributed

with Remoteness Area

Author M
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et

Tablems survey sites: selected Statistical Area Level 2 sites and targeted Statistical Area Level 1 sites

L = |
Statisticalwevel 2 (SA2) data Statistical Area Level 1 (SA1) data
Site No ’SAﬁname State RA' ARIA+? Area (sgm) Tar_IP® Tar_NP* SA1 ARIA+  Area (sqm) Tar_IP  Tar_NP
W Sites
r Cities
1 mon (Qld) QLD 1 0.00 6,482,055.16 64 2977 3104209 0.00 281,514.20 0 108
2 3gfield5 QLD 1 0.00 6,673,459.51 32 874 3130301 0.00 590,391.40 0 74
3130312 0.00 153,075.77 3 38
C Total 743,467.17 3 112
3 Parklea - Kellyville NSW 1 0.00 9,877,842.94 36 3169 1131030 0.00 151,915.76 0 88
4 ing Norton - NSW 1 0.00 14,490,264.51 48 4851 1152323 0.00 105,418.34 0 121
5 _ é?(?r—“;vlortlake - NSW 1 0.00 6,325,574.85 24 6547 1138341 0.00 115,055.18 0 146
6 ;;ba'r:gton VIC 1 0.00 21,089,872.96 32 8830 2138032 0.00 222,147.55 0 113
7 ille - Central VIC 1 0.00 8,200,350.36 14 4290 2125620 0.00 142,965.52 0 124
8 Craigie - Beldon WA 1 0.00 7,131,438.77 25 2561 5107009 0.00 175,983.96 0 85
L 5107010 0.00 149,986.20 3 72
Total 325,970.16 3 157
9 pdean - Eden Hill WA 1 0.00 10,344,501.60 91 4514 5104429 0.00 458,631.67 0 209
10 . Shfls:]cija - Maida WA 1 0.00 28,121,619.03 32 5807 5114002 0.00 280,332.42 0 133
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\Wogllamia
adulla Region

U
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W

dflil

ampton Region -

r Regional

la

ton

Wagaman

Inverell

NSW

NSW

WA

NSW
VIC
NSW

NSW
QLD

SA
WA
NT
NSW
NSW

w W W W w

0.04

0.13

0.37

0.60
0.89
1.14

1.88
2.28

2.55
2.73
3.00
3.35

3.71

21,533,575.05

9,480,393.51

219,991,095.83

64,644,260.60
278,809,991.40
375,942,158.91

677,622,119.32
680,170,163.09

40,871,748.87
21,228,754.27
837,954.92
207,668,432.14

94,814,149.25

85

204

21

185
92
36

29
35

219
328
39
203
68

3772

7266

3961

7411
6257
1319

2338
1094

6648
4161
438

4049
1389

1143410

1114313

5114125

1100125
2107405
1128110

1128313
3121802

3121811

Total

4113660
5121007
7102802
1119127
1102303
1102310

Total

0.00

0.13

0.00

0.60
0.74
0.94

1.51
2.44

1.56

2.54
2.73
3.00
3.13
3.73
3.73

289,357.00

111,417.98

385,864.17

9,219,031.38
957,416.42
16,049,084.33

56,185,123.80

352,559,355.7
1
46,332,551.27

398,891,906.9
8

340,824.86
780,992.96
191,459.54
518,178.45
3,240,030.21
1,062,545.60

4,302,575.81

12

14
15

Author
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169

130

161
80
162

117
74

96

170

148
168
80
154
98
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{

24 ning WA 5.14 2,646,877,347.6 104 1343 5123013 4.67 558,965.56 10 113
4
L = |
25 Mount Isa QLD 6.00 62,753,989.65 772 3229 3140541 6.00 182,476.25 6 81
3140544 6.00 237,512.10 19 61
1 ' Total 419,988.35 25 142
26 Daintree QLD 6.27 2,230,932,070.8 244 1766 3116407 4.50 505,717.92 6 108
7
27 % Peninsula - SA 8.04 2,273,732,701.2 13 2099 4112813 7.37 168,306,923.2 0 86
South 6 5
28 ﬂ Hedland WA 9.00 22,287,425.89 500 956 5122419  9.00 177,083.43 22 27
5122422 9.00 226,979.06 14 41
! 5122424 9.00 121,649.26 12 39
Total 525,711.75 48 107
@ Remote
29 uth WA 13.28 134,986,003,299 87 1172 5119705 11.99 610,061.74 4 133
42
30 - West WA 14.33 110,883,574,518 1067 774 5120624 11.52 1,705,340.29 47 146
Imberley .85
Back-up Sites®
Wr Cities
Backup 1 lloughby-Castle NSW 0.00 10,751,553 18 7803
@ Northbridge
Backup 2 Seventeen Mile Rocks- QLD 0.00 5,389,722 21 2738

mon Park
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et

Backup 3 Q Vale-East SA

1 0.00 7,684,247 61 4485
Backup M SESSSE¥o0d-Chadstone VIC 1 0.00 6,709,546 15 4618
wr Regional
Backup 5 N our QLD 2 0.24 54,024,551 117 6113
Backup 6 @lambool—South VIC 2 1.56 120,194,041 34 4499
r Regional
Backup 7 @bery-Bellamack NT 3 3.00 3,176,364 36 336
Backup 8 30 NSW 3 4.23 1,987,708,554 38 1410 1108707 3.51 333,511.58 123
ote
Backup 9 E‘\a QLD 4 6.78 28,527,048,579 92 2668 3119425 3.18 213,021,792.1 100
3119431 3.04 1,279,878.26 79
m Total 214,301,670.4 179
Very Remote ’
Backup 1 erance Region WA 5 11.12 55,408,257,147 22 1147
1. Remoteness Area, the remoteness classification derived from the Australian Standard Geography Classification
(ASGC).

2. ARL-ie the Accessibility/Remoteness Index of Australia, the ABS endorsed remoteness classification system in the Australian

20 nsus. Note that the
ARIe+ fcore for the SA2 is the mean ARIA+ score of all constituent SA1s.

Aut
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et

. Ta the target Indigenous Population, corresponding to the number of Indigenous Australians aged 40 years and older
residing in the Statistical Area

acdbrding to the Australian 2011 Census.

. Tag*NMys the target non-Indigenous Population, corresponding to the number of non-Indigenous Australians aged 50 years and
olderresiding in the Statistical

Ar ording to the Australian 2011 Census.

All Ewith 2 or more rows of SA1 data (Springfield, Craigie-Beldon, Rockhampton Region-East, Eden, Mount Isa and South
Hedland) had 2 or more contiguous

SAG)ected to provide a sufficient population size.

Ba sites were sampled to provide alternative recruitment sites in cases where any of the 30 core sites were unsuitable.
Back-up sites used were Morphett Vale

(SA laced Indigenous testing in Concord-Mortlake-Cabarita), Banana (QLD) (replaced both Indigenous and non-Indigenous

t Mount Isa), Seventeen

Milg Rocks-Sinnamon Park (QLD) (replaced Warilla) and Esperance Region (WA) (replaced both Indigenous and non-Indigenous

testing In Derby-West Kimberley).
Reent of Indigenous Australians from the randomly-selected Major City site of Parklea-Kellyville Ridge was unachievable,

at to logistical concerns, the

-

<C
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e

re g available Major City backup sites could not be utilised. Ashwood-Chadstone (VIC) was identified as containing
igsufficient eligible Indigenous residents,

an& communications with local Indigenous organisations in Willoughby-Castle Cove-Northbridge proved difficult. Consequently,

In@us organisations were
consulted to identify an area with comparable sociodemographic characteristics to be used as a backup site. Consequently, the

su f Elizabeth Vale (SA)
re@ Parklea-Kellyville Ridge.

Author Man
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Table 4: Backup sites used in the NEHS

Replaced site Replacement site Reason Indigenous Non-
replacement  Indigenous
replacement

Cone*-ﬂtlake- Morphett Vale (SA) Indigenous population Yes No

Cabari SW) size too small

Warill Seventeen Mile Rocks- Declined by Indigenous Yes No
- — Sinnamon Park (QLD) organisation

MouanLD) Banana (QLD) Declined by Indigenous Yes Yes

P organisation

Derby-West Esperance Region (WA)  Logistical constraints Yes Yes

Kimb A)

Parkle ville Elizabeth Vale (SA) Indigenous population Yes No

Ridge (NS size too small

C
(©
=
—
O
-
e
-
<
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FIGUE_

Figurwistribution of sampled core survey sites and back-up sites used across Remoteness Areas in the NEHS

Cuter Regional
Inner Regional
Major City

Site 21

Site 30 (Unsuitable NP + IP)
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Site 20
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Site 10

Site 9

Site 13
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Site 24  Backup 10 Site19 Site 27 Backup 3 Elizabeth Site 7

(Replaced (Replaced 5 Vale
30 NP +IP) IP) (Replaced
31P)
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Site 26

Site 25 (Unsuitable NP + IP)
Site 18

Backup 9 (Replaced 25 NP + IP)
Site 1

Backup 2 (Replaced 12 IP)
Site 2

Site 22

Site 3 (NP only)

Site 5 (NP only)

Site 11

Site 4

Site 14

Site 12 (NP only)

Site 15

Site 16

IR

Site 6 Site 15 Site 23
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Ipt

NP = Mon-Indigenous Population

E

IP = Igtlidqnous Population

C

Boundary lines represent Statistical Area — Level 2 boundaries
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