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ABSTRACT

Purpose: To describe the self-reported vision, history
of eye disease and general health of indigenous
Australian participants in the National Indigenous
Eye Health Survey.

Methods: Using a multistage cluster sampling
methodology, 30 geographic areas, stratified by
remoteness, were selected to provide a represen-
tative population of indigenous Australians aged
5-15 years and 40 years and over. Before an eye
examination, participants completed a questionnaire
about their eye health and eye care facilities con-
sulted, satisfaction with their vision and general
health.

Results: A total of 1694 indigenous children (49.2%
female, mean age 9.5 * 2.9 years) and 1189 adults
(61.0% female, mean age 53.1 = 9.7 years) par-
ticipated. Three-quarters of adults (259/342) and
88.4% of children (129/146) wore the right distance
glasses. Adults from remote areas were less likely to
have refractive error (P=0.002) as well as males
versus females (P = 0.02). Similar results were found
for children. Adults wearing appropriate distance
glasses were as satisfied with their vision as people
with normal vision who did not need glasses
(P =0.6). Both groups were more satisfied with their
distance vision than people with poor presenting
vision (P=0.007). Self-report of cataract, diabetic
retinopathy, glaucoma and age-related macular

degeneration did not match with clinical findings
(P<0.001). Over 37% of adults (417/1187) and
1.3% of children (22/1691) reported having diabetes.

Conclusion: The National Indigenous Eye Health
Survey provided information to guide future plan-
ning of eye health prevention strategies for indig-
enous Australians. Findings indicate the importance
of correcting refractive error to improve quality of
life. Prevention messages should be renewed in
appropriate sociocultural formats.

Key words: diabetes, eye health, indigenous Australian,
population survey, prevention, refractive error, sun
protection, vision.

INTRODUCTION

The National Indigenous Eye Health Survey
(NIEHS) was undertaken to fill a 30-year gap in
population-based information about eye health
in the Australian indigenous population’ and to
provide an evidence base for the future development
of eye care services. Although strategies were imple-
mented to address the high rates of vision problems
previously identified,** the dramatic increase in dia-
betic eye disease among indigenous Australians* and
the ongoing presence of trachoma in at least some
parts of the country’ highlight the need for more
current information.

Two recent population-based studies, The Mel-
bourne Visual Impairment® and The Blue Mountains
Eye Study’ provided rich data about eye health and
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vision impairment (VI) in the mainstream Australian
population. The National Aboriginal and Torres
Strait Islander Health Survey, of more than 10 000
indigenous people in 2004-2005 found that about
one in six people reported being hypermetropic and
about one in ten people were myopic.® Although
subsidized spectacles schemes exist to increase
access of indigenous people to glasses,” there are
little data regarding the use of corrective lenses
among this population.

This article describes the sociodemographic
characteristics, self-reported vision, the use of spec-
tacles and satisfaction with vision of the NIEHS
participants. Personal and family history of eye
disease and general health are examined. It also
described smoking habits, a risk factor for both age-
related macular degeneration (AMD) and cataract.
Sun protection, a protective factor for cataract, was
measured as well.

METHODS

Data from the 2006 National Census were used to
delineate geographic areas that included approxi-
mately 300 indigenous people (range 200-400).°
The sample sites were selected using the Australian
Indigenous Geographic Classification into five strata:
major city, inner regional, outer regional, remote and
very remote. For this study, the very remote stratum
was further divided into coastal and inland by the
presence of a coastal boundary. This gave six strata.
Within each stratum, indigenous areas were ranked
by descending indigenous population and sampled
proportional to size to give five sample areas in each
thus giving 30 sites.

The recruitment strategies used varied to suit local
communities, and have been described elsewhere
(S Fox et al., under review, 2010).

Eligible participants were children aged 5-15
years and adults aged 40 years and over who self-
identified as indigenous (Aboriginal and/or Torres
Strait Islander) and resided in the survey site during
the week data were collected.

The process to obtain ethical clearance for the
survey has been previously described in detail.*®
The research was conducted in accordance with the
tenets of the Declaration of Helsinki as revised in
2000. Initial ethical approval was obtained from the
Human Research Committee of the Royal Victorian
Eye and Ear Hospital (Melbourne, Victoria).

In November 2007, a pilot survey was conducted
in a northern New South Wales (NSW) town. A
total of 135 indigenous Australians of all ages were
recruited. As a result of feedback received from
the pilot study participants and other stakeholders
(including Aboriginal health workers), the question-
naire was further modified to increase its relevancy
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for indigenous Australians. Test-retest reliability
testing demonstrated acceptable stability.

Questionnaires

Participants were asked to complete a questionnaire
before a vision examination using an E chart, visual
field testing, trachoma grading and retinal photog-
raphy. Standardized adult and child questionnaires
were adapted from an assessment used in The
Vision Initiative.'! The adult questionnaire con-
tained sociodemographic items: gender, age, lan-
guage spoken at home and education. Items in the
self-perceived eye health section included: history
of vision problems, eye health services utilized,
satisfaction with distance and near vision, use of
corrective lenses, and personal and family history
of four eye diseases (cataract, diabetic retinopathy,
AMD and glaucoma). The question on current
satisfaction with vision provided a measure of each
participant’s perceived adequacy of their vision.
Combining self-perception and objective measure of
vision gives indications of people’s knowledge and
awareness of eye health. Also, it reflects the capacity
of eye care to meet people’s needs. Four questions
adapted from the Impact of Vision Impairment
questionnaire were used to assess vision-related
quality of life.”” Questions on general health were
chosen to elicit information on health indicators
known to be associated with eye health: self-
reported diabetes, smoking and sun protection
(sunglasses and hat). Personal history of stroke was
asked for vision examination purposes. The chil-
dren’s questionnaire consisted of demographic data
(gender, age, language spoken at home), history of
vision problems, services utilized, the use of dis-
tance vision corrective lenses, sun protection and
self-reported diabetes. Figures 1 and 2 present the
integral adult and children questionnaires.

Analysis

Data were entered into a database using Access Soft-
ware (Microsoft Corporation, Redmond, WA, USA)
and were analysed with STATA 10.0 (STATA Corpo-
ration, College Station, TX, USA). Differences in
responses were examined using x> Pearson’s tests
for categorical data (Fisher test for stratified samples
less than n =5), and Anova or Kruskal-Wallis for
continuous data. Victoria (# = 33 children and n = 29
adults) and Tasmania (n=32 and n =43, respec-
tively) were excluded from state-stratified analysis
due to the small sample sizes. A P-value of less than
0.05 was considered significant. VI was defined
as presenting visual acuity less than 6/12 in the
better eye.
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Inclusion Criteria

Office Use Only Do not complete

= [ 0 ]|

Consent form signed D Community lesidentD
Aboriginal Person l:l Torres Straitls\anderD

MINUM BARRENG

QUESTIONNAIRE FOR ADULTS

Self administered D Interviewer |:| fats:
1. Presenting Correction: 2. Distance Visual Acuity:
Use presenting correction. IFVA improves with PH
RE: LE: VA: RE: LE: PINHOLE: RE: LE: BCVA:RE: LE:
No Correction[ ] [] >6112[] [] >6/12[] [] =6112[] []
spectacles[ ] [] | <6m2-6/18[ ] [] <6/12618[] [] <6/12:6/18 ] []
Contact Lenses| ] [] | <6r18-6/60[ ] [] <6/18-6/60[ ] [] <6/18-6/60] []
otherv[ ] [] <6/60[ ] [] <660 ] [] <660 []
Please stare: pLD D
nee[] ]
3. Near Visual Acuity: 4.Trachoma Grading: 5. Retinal Photo:
RE: LE: Yes No
Reading glasses [ ] Clear[] [] ] reason:
No (urre(linn[l TTD D
Dilation Drops Required?
>Na[ ] o0, . No Yes
<Ng-N20[_] TE[ 1 e — drops used
<N20-n48[ ] ol (e
<n48[] <1000 [] Lensphoto taken
6.FDT: 7. Referral: 8. Other:
RE: LE: None[ ]
0Points Missed[ ] [] er[]
1 Point Missed[ ] [] Optometrist[ ]
22 Points Mi”EdD D Ophlhalmclogile
Test notdoneD D et
Yes No PReason: Examiner

Consent Form Signed D D

Questionnaire Complete [ []
Distance Visual Acuity ]:l |:|
Near Visual Acuity D D
Trachoma Grading j:| |:|
Retinal/Lens Photo ]:| |:|

or (1071

Referral D D

")

N i
@ Centre for Eye Research Australia ' ws"]"%

Please answer ALL 14 questions. Please place an X in the box[.
Personal Details

1.a) Name: [(Omale [Jremale
[ Tamity
Date of Birth: _//
b) Address:
Age: years
2.a) Do you speak a language other than English at home?
No Yes
[] goto2b O Please specify:

b) What is the highest level of education you have completed? (Please tick ONE box that applies)
I:]Did not ga to school
D Year 8 or below
E]Year 9toYear 12
D Certificate or Diploma (including trade certificate)
I:] Bachelor Degree (from college or university)
D Graduate Certificate/Postgraduate Degree

Yes No
3.a) Have you EVER had a problem with your eyes or vision? |:| |:| > gotod
If Yes Yes No
b) Did you see somebody about your eye or vision problem? |:| l:l > goto3f
if Yes
) Where did you go for treatment? (Please tick ALL boxes that apply):
[JHospital [CJoptometrist
[ClAboriginal Medical Service [_]ophthalmologist
D(ommunily Health Centre DDI}\EI:
[(JGeneral Practitioner (GP)
d) How long ago did you last see someone about your eyes or vision? months OR years ago
Yes No
€] Is the problem ok now? D D
> gotod

IfNo
) Why didn't you go somewhere for treatment? (Please tick ALL boxes that apply):
[Jcost El Not available in area
D Discrimination D Felt it would be inadequate

D It is normal for eyesight to get worse

[Jit was not severe enough

[(Jtanguage problems [[] Decided not to seek care [JToo expensive
[Jransportdistance [[] Waiting time tao long or not ] Too busy/haven't gotten around to it
[CJservice not culturally available at time required [Jother:

appropriate

NATIONAL SURVEY OF INDIGENOUS EYE HEALTH

Paged of4

**Minum Barreng’ is the Wurundjeri name for ‘tracking of eyes! Page1of 4

Figure 1.

RESULTS

A total of 2883 eligible indigenous people from
the 30 sites were interviewed during 2008: 1694
children (84.4% of expected population identified
by local authorities) and 1189 adults (71.8% of the
expected population).

Sociodemographic characteristics

Of the 1694 children, 49.2% were female (834), with
a mean =* standard deviation (SD) age of 9.5 *
2.9 years. Among the adult participants, 60.8% were
female (723/1189) and the mean = SD age was
53.1 £ 9.7 years.

One-third of children (572/1686) and 41% of
adults (487/1185) spoke another language than
English at home. Consistent with census data,® the
proportion of participants speaking only English at
home decreased from urban (>90%) to very remote
areas (<50%; x*(4) =833, P<0.001). In NSW, 4% of
participants spoke another language than English
at home (20/523). In contrast, more than 95% of

National Indigenous Eye Health Survey adult questionnaire form.

participants from the Northern Territory (NT) did so
(423/442; x2(4) = 941, P < 0.001).

Although 7% of adults had not attended school
(80/1167), two-thirds reported having attended sec-
ondary school beyond Year 8 (717/1167). The level
of education attained increased from very remote to
urban areas (¥*(5) =42, P < 0.001; Fig. 3). A positive
correlation existed between speaking English at
home and education level (%*(4) =68, P < 0.001).

Self-perceived vision and utilization of
corrective lenses

Almost 60% of adults were satisfied with their dis-
tance vision, whether they normally wore distance
vision glasses/lenses (183/307) or not (495/881).
Over 65% of people wearing reading glasses were
satisfied with their near vision (471/724). People
who lived in more remote areas were more satisfied
with their vision, irrespective of whether they wore
glasses or not (3*(4) =32, P <0.001).

Combining self-reported wearing of distance
glasses and visual acuity examination with a
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Eye Health continued J Eye Health continued
4.3)D i i i NII"I E‘ R 8. Have ANY of your immediate family (parents, brothers or sisters) ever suffered from any of the following eye
. a) Do you normally wear glasses or contact > go 7 f
lenses (APART from reading)? probiseTBlens ahawr ALl guestions) Yes No Don'tknow
If No _ Very . . Very a) Cataract O O O
b) How satisfied are you with the quality ~ Dissatisfied Dissatisfied  Satisfied  Satisfied b} Glaucoma or high pressure in the eye? O O O
If Yes oF yourvisiont ) Diabetic eye disease of diabetic retinopathy? O O
) How satisfied are you with the quality d) Age-related macular degeneration/AMD?
of your vision while wearing glasses or D D D D O?I . . D D D
contact lenses (APART from reading)? ¢) Other:
d) Where did you get your glasse_s or contact DL‘:":a' Optometrist 9. Please answer about your eyesight with glasses, contact lenses of magnifiers, if you use them (please tick one box
lenses from (APART from reading glasses)? D Other: that applies in each row).
e) How old were you when you FIRST started INTHE PAST MONTH: Not A fair D?gr‘:(gelt“s
i Age: 5 =
wearing glasses or contact lenses (APART a) How often has your eyesight made you go carefully ~ atall Alitde amount  Alot  reasons
from reading glasses)? Z % e
to avoid falling or tripping?
) Do you wear your glasses or contact lenses No Yes Don't do this
ALL (or nearly all) of the time? O - ~>goto5 Not A fair for other
b) How much has your eyesight interfered with reading atall  amount  Alot reasons
If Ne . . ordinary size print (e.g. newspapers)? O
@) What is the reason that you don't wear them all the time? (Please tick ALL boxes that apply) Alittle A fair
| don't need t th Il the ti N i i Not ofthe amountof Alotof
[]1 dor'tneed to wear them alltha time - [TNew pair too expensive ¢) How often have you worried about your eyesight atall time  thetime the time
[ They are uncomfortable [CJembarrassed getting worse?
[[Jcan't see properly wearing them [CJother: Alitle A fair
Yes No n h Nol" of the ar{xoum of .a lotof
1 o d) How often has your eyesight stopped you doing the at al time the time the time
to6
5. a) Do you normally wear glasses for near work (i.e. reading)? D D > go things you want to do? D D
If Yes v Vi General Health
b} How satisfied are youwith the qualityof ~_ Very , ety | Generalbath |
your vision while wearing your glasses for Dissatisfied Dissatisfied  Satisfied Satisfied Yes No
near work (e.g. reading)? O O O [J—>lgotosc 10.a) Have you ever been told by a Doctor or Nurse that you have Diabetes? O 0 gotoii
If Yes
) Where did you get your glasses for near work DLocaI Optometrist b) At what age were you first told that you had Diabetes? Age: years
(e.g.reading)? other: Yes No
11. Have you ever had a stroke? D O
Yes No Don't know T > goto12
6. a) Have you been told that you have cataract(s)? D v N
L > gota7 L =
i 7 to 12b
I Yes No Yes 12 ;}:Iave you had any falls in the last 12 months? D goto D goto13
b) Have you had cataract surgery? » goto7 es
¥ Lt D D b) Please specify: falls in the last 12 months
ifNo
Yes No

¢} If you have NOT had an operation for your cataract, what is the reason?
DCatam(l not advanced enough for operation yet
DOn waiting list

DNG( medically fit to have the operation
DWorried about the operation going wrong

13. a) Over your lifetime, would you have smoked at least 100 cigarettes or a

oto 13b o to 14
similar amount of tobacco? D 9 O goto

or not workin: If Yes Yes No
DCUUH not get transport to hospital DConcerned it will cost too much b) Do you currently smoke? I:I D
[[]Does not bother me [CJother:
g 14. When you go out in the sun do you wear: Always Sometimes Never
7. Have you been told that you have ANY of the following eye problems? (Please answer ALL questions) a) Ahat? ] ] ]
Yes No Don'tknow b) Sunglasses? D D D
a) Glaucoma or high pressure in the eye? O O kot n . — = e o T
ank you for completing this questionnaire and participating in the National Indigenous Eye Health S
b} Diabetic eye disease af diabetic retinopathy? I:] D D hank you for completing this questionnaire and participating in the National Indigenous Eye Health
c) Age-related macular degeneration/AMD? D D D
d) Other: O
Page 2 of 4 Page 30f4
Figure 1. Continued.

pinhole, the prevalence of refractive error (RE) was
28.9% in adults (342/1185) and 8.7% in children
(146/1686). Note that due to the examination proce-
dures, our study did not specifically separate myopia
and hypermetropia. In both groups, females were
more likely to have RE than males (31.4% vs. 25.1%
in adults, ¥*(1) =6, P=0.02; and 10.5% vs. 6.9% in
children, x*(1) =7, P=0.008).

Moreover, the prevalence of RE increased signifi-
cantly with ageing in female children whereas it did
not in male children (Table 1).

Among those with RE, 80.4 % of adults wore
the right correction (259/342) and 88.4% of children.
The remaining people with RE were: undercorrected
(8.2% of adults [28/342] and 2.7% of children
[4/146]); non-corrected (i.e. not wearing glasses;
10.2% of adults [35/342] and 7.5% of children
[11/146]); or living with VI not due to RE and
wearing distance glasses (5.8% of adults [20/342]
and 1.4% of children [2/146]).

In adults, the prevalence of RE varied significantly
between regions, from 22.6% in very remote inland

© 2010 The Authors

(47/208) regions to 42.0% in major cities (47/112;
x*(5) =16, P=0.008). No difference was found
between regions and correction of RE (Fig. 4).
Similar results were found for children (x*(5) =17,
P =0.005; Fig. 5).

Adults who had normal presenting distance visual
acuity with their RE corrected with glasses were as
satisfied with their distance vision (155/259, 59.9%),
as those with normal vision who did not need
glasses (461/795, 58.0%; x*(1) = 0.3, P = 0.6). In com-
parison, those with poor presenting vision, whether
from undercorrected RE (15/28, 53.6%), uncorrected
RE (14/35, 40.0%) or from other causes (33/71,
46.5%), were significantly less satisfied with their
vision (x*(1) =7, P=0.007). These three last groups
reported comparable satisfaction with distance
vision (x*(2) =1, P=0.56).

Seventy per cent of the adult participants
(214/306) and 21.6% of children (29/134) reported
wearing their glasses all the time. The most common
reason for not wearing recommended distance
glasses was the absence of a perceived need to wear

Clinical and Experimental Ophthalmology © 2010 Royal Australian and New Zealand College of Ophthalmologists
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MINUM BARRENG

QUESTIONNAIRE FOR CHILDREN

Inclusion Criteria

Office Use Only Do not complete

Consent form signed D Community resident D
Aboriginal Person [ ] Torres Strait Islander [

|
IfNo
c)What is the reason that you don't wear them all the time? (Please tick ALL boxes that apply)

Dldun‘( need to wear them all the time DNew pair too expensive =
[[]They are uncomfortable [JEmbarrassed
|:|Can‘1 see properly wearing them D Other:

o “ Date:
Please answer ALL 6 questions. Please place an X in the box[X]. Self administered D Interviewer D
1. Presenting Correction: 2. Distance Visual Acuity:
Male Female Use presenting correction. IFVA improves with PH
1.2) Name: O O RE: LE VA: RE: LE: PINHOLE: RE: LE: BCVA: RE: LE:
] Date of Birth: __/ _/ No Correction[ ] [] >6/12[] [] >612[] [ =6n2[] []
b) Address: Age: years spectacles[ | [] [<en2-6ns[ ][] <6/12-6118[_] [] <6268 ] []
T ContactLenses[ ] [] | <6n8-6/60[ ] [] <618-6/60[] [] <6n8-6:60[_] []
2. Do you speak a language other than English at home? D D_ Please specify: Other ¥ D D <6/60 D D <6/60 D D <6!60D D
I, | L]
Yes No wee[] [
3. a) Have you EVER had a problem with your eyes or vision? LT_| D —— goto4 4.Trachoma Grading:
IFYes Yes No o RE: LE:
b) Did you see somebody about your eye or vision problem? |:| D —— goto3d earD D
If Yes ! T[D D
) Where did you go for treatment? (Please tick ALL boxes that apply): COD D
Photos
DHusu}lél . ‘ [Joptometrist w1 O taken?
DAborlglnn! Medical Service 5
) [[Jophthalmologist Tll:‘ D Yes Mo
[CJcommunity Health Centre [Jother: TSD D D D
[CJGeneral Practitioner (GP) ’
[ P 7. Referral: 8. Other:
d) Is the problem ok now? O None[ ]
Yes No G?D
4. a) Have you ever been told that you should wear glasses or O O goto5 Optomelris[D
contact lenses? T 4
’ OphlhalmoioglstD
If Yes
b) Do you wear your glasses or contact lenses ALL (or nearly No Yes Reason:
all) of the time? O gotoad T

Examiner
|

Consent Form Signed D D |
|

Questionnaire Complete D D

Distance Visual Acuity D D ‘
[

Thank you for completing this questionnaire and participating in the National Indigenous Eye Health Survey.

*Minum Barreng'is the Wurundjeri name for ‘tracking of eyes’

r@x /
@ Centre for Eye Research Australia \l( | ‘/ ‘ WS"]"E

d) How old were you when you FIRST started wearing glasses or contact lenses? ~ Age: Trachoma Grading D D
General Health —
Yes No Referral I:l |:|
5. Have you ever been told by a Doctor or Nurse that you have Diabetes? [] O
6. When you go out in the sun do you wear: Always  Sometimes Never
a) A hat? [l O [l ¥ 4
b) Sunglasses? O 0 O Centre for Eye Research Australia \,@/

Page 1 of 2

) 1 vt

ICEE

COMPLETE

Page 20f2

Figure 2. National Indigenous Eye Health Survey children questionnaire form.

% 1
80% s Did not go to school
= High
0% igher
= Certificate
40% Year9to 12

= Below year 9

Distribution of education levels (%)

MC IR OR

VRC VRI
(n=263) (n=229)

Remote
(n=117) (n=167) (n=168) (n=245)
Figure 3. Education level of adults by region among National
Indigenous Eye Health Survey adult participants (n = 1167). MC,
major cities; IR, inner regional; OR, outer regional; VRC, very
remote coastal; VRI, very remote inland.

them all the time (62.0% of adults [57/92] and 42.7%
of children [42/103]). Embarrassment and discom-
fort were other important factors mentioned by
children (13/103, 12.6% for both categories).
Sixty-one per cent of adults reported wearing
reading glasses (725/1186). In major cities and

Table 1. Distribution of children with refractive error (combin-
ing corrected, undercorrected and uncorrected) by gender and
age groups among the NIEHS child participants (n = 1686)

Age groups Female n (%)* Male n (%)**
(years)

5-7 years 61241 (2.5) 10/258 (3.9)
8-10 years 23/267 (8.6) 22/282 (7.8)
11-13 years 33/219 (15.1) 20/239 (8.4)
14-15 years 25/102 (24.5) 7178 (9.0)
Total*** 871829 (10.5) 59/857 (6.9)

*¥%(3) =44, P<0.001; **x*3)=5, P=0.15; ***y2(1)=7,
P =0.008. NIEHS, National Indigenous Eye Health Survey.

regional areas, higher rates in the use of near vision
glasses were reported (>65%) compared with remote
and very remote areas (<60%; x*(5) = 16, P=0.006).

History of eye disease

More than 21% of adults (258/1186) reported
having at least one of the four following conditions:

© 2010 The Authors
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Uncorrected RE
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refractive error (%)
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)

MC IR OR Remote VRC VRI
(n=112) (n=157) (n=161) (n=234) (n=246) (n=208)
Regions

Figure 4. Distribution of adults with refractive error (corrected,
undercorrected and uncorrected combined and disaggregated)
by region among National Indigenous Eye Health Survey adult
participants (n=1118).

50.0
£
5 _ 400
88
5 = ———RE Total
2 8 300
G © Corrected RE
52 -~ Undercorrected RE
§ E 200 Uncorrected RE
g%
g 100 — >~
o \’////
0.0 ———— — Senan E— )
MC IR OR Remote VRC VRI
(n=152) (n=267) (1=202) (n=325) (n=358) (1=377)
Regions

Figure 5. Distribution of children with refractive error (cor-
rected, undercorrected and uncorrected combined and dis-
aggregated) by region among National Indigenous Eye Health
Survey child participants (n = 1681).

cataract (12.2%), diabetic retinopathy (9.5%), glau-
coma (3.6%) and/or AMD (2.0%). This self-report
only matched partly with the examination findings:
more than half of the people who self-reported cata-
ract (75/145) and diabetic retinopathy (55/102), and
more than 85% of people who self-reported glau-
coma (29/34) and AMD (21/23) were not diagnosed
with the respective diseases in the current survey
(P <0.001, respectively). Inversely, 12 people out
of 20 (60.0%) diagnosed with VI due to diabetic
retinopathy did not report to be affected by the
disease.

More than one-third (411/1185, 37.4%) of adults
reported a family history of eye disease being either
cataract (24.8%), diabetic retinopathy (17.1%), glau-
coma (6.2%) and/or AMD (5.3%). A higher propor-
tion of adults in urban and regional areas reported
a family history compared with those living in
remote and very remote settings (x*(1) =46, P<
0.001). Although there were no gender differences
found in personal history of eye disease, fewer males
than females reported a family history of cataract

© 2010 The Authors

(x*(1) =12, P<0.001) and diabetic retinopathy
(x*(1) =5, P=0.03; Table 2).

General health

Diabetes

Over 37% of adults reported having diabetes
(417/1187) with no difference by gender. The
median age at diagnosis of diabetes was 43 years
(interquartile range = 37-50) and the average = SD
duration was 11 * 9.3 years. Diabetes was reported
by 1.3% of children (22/1691).

Tobacco use

Almost half of the adult population were current
smokers (548/1189, 46.1%). Fewer women from
very remote inland regions (42/142, 29.6%) were
current smokers than from urban regions (142/294,
48.3%; x*(3) =19, P<0.001).

Stroke

Almost 7% of adults reported a history of stroke
(81/1186). This varied significantly among regions
and peaked in remote areas (31/245, 12.7%;
x*(5) =19, P=0.002). There was no consistent trend
in reported stroke with age (Table 3). The age-
adjusted prevalence for the indigenous population
was 7.23% (95% confidence interval: 7.21-7.25%).
Overall, stroke was more common among men
(41/466, 8.8%) than women (40/720, 5.6%; x*(1) = 5,
P=0.03).

Sun protection

Over twenty per cent of children (366/1692, 21.6%)
and adults (288/1181, 24.3%) reported never
wearing sunglasses or a hat when in the sun
(Table 4). Sun protection behaviours significantly
differed among regions in both groups. In urban and
regional areas, fewer people failed to protect their
eyes in the sun in comparison with remote and very
remote areas (children: 17.9% vs. 23.8%, x*(2) =9,
P=0.01; adults: 19.2% vs. 27.5%, x*(2)=11, P=
0.003). More participants in the NT failed to wear
sun protection (101/244 children [41.4%] and
76/198 adults [38.4%]) compared with their
counterparts in NSW (30/277 children [10.8%],
x*(8) =101, P<0.001; and 39/247 adults [15.8%],
¥2(8) =71, P < 0.001).

DiscusSION

The NIEHS has provided a better understand-
ing of eye health and eye care utilization among

Clinical and Experimental Ophthalmology © 2010 Royal Australian and New Zealand College of Ophthalmologists
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Table 2.
adult participants, by gender (n = 1188, 466 male and 722 female)

Self-reported personal and familial medical history of cataract, diabetic retinopathy, glaucoma, and/or AMD among NIEHS

Eye disease Personal history Family history
Male n (%) Female n (%) x2(1 df)/P-value Male n (%) Female n (%) %21 df)/P-value
Cataract 55 (11.8) 90 (12.5) 0.1/0.7 0 (19.4) 204 (28.3) 12.2/<0.001
Diabetic retinopathy 49 (10.5) 64 (8.9) 0.9/0.3 5 (14.0) 137 (19.0) 5.0/0.03
Glaucoma 18 (3.8) 25 (3.5) 0.1/0.7 1 (4.5) 2 (7.2) 3.6/0.06
AMD 12 (2.6) 12 (1.7) 1.2/0.3 2 (4.8) 0 (5.6) 0.4/0.5
Any eye disease 107 (23.0) 151 (20.9) 0.7/0.4 130 (28.0) 281 (39.0) 15.3/<0.001
AMD, age-related macular degeneration; NIEHS, National Indigenous Eye Health Survey.

Table 3. Self-reported history of stroke among NIEHS adult participants, by gender and 5-year age group (n = 1186)
Gender Age groups (years) n (%)

40-44 45-49 50-54 55-59 60-64 65—69 70-79 80+
Male (466)* 5 (4.9) 9 (8.1) 2 (12.8) 5 (7.9) 3 (7.3) 4 (11.4) 2 (10.0) 1 (20.0)
Female (n=720)** 2 (1.3) 12 (8.0) 7 (5.0) 7 (6.9) 2 (2.6) 7 (15.2) 2 (4.8) 1 (10.0)
Total (n=1186) 7 (2.8) 21 (8.4) 19 (8.1) 12 (7.2) 5 (4.3) 11 (13.6) 4 (6.0) 2 (13.3)

x2(7 df)/P-value: *5.0/0.7, **17.2/0.02. NIEHS, National Indigenous Eye Health Survey.

Table 4. Self-reported protection when going in the sun (hat and sunglasses) among NIEHS adult and child participants, by gender

(n =2873)
Children (n = 1692)* Adults (n = 1181)**

Male n (%) Female n (%) Male n (%) Female n (%)
Never 166 (19.3) 200 (24.0) 8 (14.6) 220 (30.6)
Sometimes 674 (78.5) 619 (74.3) 31 6 (68.3) 440 (61.3)
Always 19 (2.2) 14 (1.7) 9 (17.1) 8 (8.1)
Total 859 (100.0) 833 (100.0) 463 (100.0) 718 (100.0)

*¥2(2 df) =51, P < 0.001; **¥%(2 df) = 5.9, P = 0.053. NIEHS, National Indigenous Eye Health Survey.

indigenous Australians. Remarkably, the survey
included 30 sites equally distributed across six
remoteness regions, giving a representative sample
of the indigenous population. Participation rates
were good for adults (1189/1655, 71.4%) and very
good for children (1694/2007, 84.4%). Further-
more, the gender and age distribution of adults, by
remoteness region and secondary level education
was consistent with the 2006 National Census.?
A low proportion of NT participants (<5%) spoke
only English at home. This may have lead to some
misunderstanding of the questions, although local
interpreters were used.

The prevalence of RE is known to vary consider-
ably between ethnic groups and countries.”> As with
previous studies,'* we found the overall prevalence
of RE was low in both indigenous children and
adults (<10% and <30%, respectively) compared
with other ethnic groups. For example, myopia was
reported to affect 12.8% of children aged of 12 years
in the Sydney Myopia Study" and up to 77.5% of
15-year-old girls in Southern China.'* RE was

reported in 54.0% of mainstream Australian adults
aged 40 and above.'” Myopia was diagnosed in
34.6% of adults from rural India and up to 38.7% of
Singaporean adults with Chinese background.'®

Females were more likely to have RE. This gender
difference has been already described in surveys
conducted among people with different genetic back-
grounds, either as a trend"*' or a real difference.*
From a sample of 448 children aged of 12.7 years
(range 11.1-14.4 years), the Sydney Myopia Study
reported mainstream Australian girls were more
likely to wear glasses (22.4% vs. 15.4% of boys,
P =0.002).%

The strong correlation between urban regions and
higher rates of RE in the adult population could be
explained partly by the acquisition of the European
genes that predispose to myopia and partly by a
changing lifestyle with children spending less time
outdoors. Moreover, the proportion of people with
the adapted correction does not vary across regions,
suggesting that the access to spectacles is similar
across regions.

© 2010 The Authors
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People with poor presenting vision were more
dissatisfied with their vision than those with normal
presenting vision. Those who had the appropriate
spectacles to restore their vision to normal were as
satisfied with their vision as those who had normal
vision without glasses. This shows the importance of
correcting RE on indigenous adults.

In this study, only one-fifth of the children who had
been prescribed glasses wore them appropriately.
This should lead to messages on the necessity of
wearing distance glasses all the time and acceptance
of children with glasses in the community.

We showed that people overreported their history
of eye diseases, although every effort was made to
clarify any source of confusion, for example, high
pressure in the eye was mentioned along with
glaucoma in the questionnaire. Conversely, people
were diagnosed with low vision due to eye diseases
during this survey and were not aware of it. These
findings raise questions about the adequacy of
previous prevention messages, and the necessity of
developing socially and culturally adapted infor-
mation about health related to vision.

In this study, the proportion of indigenous people
who reported a history of stroke was higher than the
mainstream population. Based on self-reports from
the 2007-2008 National Health Survey, the pro-
portion of people who had cerebrovascular disease
ranged from 0.6% for 45- to 54-year-olds to 8.0% for
those over 75 years.® This concerning prevalence
of stroke in the Australian indigenous population
reflects the wide presence of risks factors leading
to cardiovascular diseases such as diabetes and
smoking. These figures are consistent with recent
concerning reports about the health of indigenous
people throughout the world.?!

In contrast to expectations that children living in
warmer climates, such as Queensland and NT would
be more likely to use sun protection than children
living in other states,” this study found that sun
protection was less common in children from the NT
than other states. SunSmart primary schools pro-
grammes were only established in NSW and NT in
2008, unlike other states that have been operating
since 1993 (Cancer Council Victoria, National
SunSmart Schools and Early Childhood Program.
Melbourne, Victoria, pers. comm., 2009). As the
school participation rate in SunSmart programmes
varies significantly between states (from 17% to 86 %)
and general sun protection measures used differ
between individual schools,? it is difficult to deter-
mine how much these policies influence child
behaviour. However, optimal sun-protective behav-
iour (wearing both hat and sunglasses) was reported
by only 2% of the children. There may be avenues
to address sun protection, during school time at least.
It is unclear whether indigenous sun-protective

© 2010 The Authors

behaviours have changed. However, improved ocular
protection against ultraviolet-B could significantly
delay the need for cataract surgery and reduce health
care expenditure.”* The use of sun protection was
less common among women than men in the study.
Additional research may be valuable to under-
stand this gender difference; and sun prevention pro-
grammes should be designed to address this issue.

The NIEHS provided information to guide future
planning and provision of eye health prevention
programmes for indigenous Australians. The study
showed that the proper correction of RE is important
to improve the satisfaction with vision and hence
improve quality of life. This re-emphasizes the
importance of providing adequate and accessible
refractive services. Eye health knowledge should be
improved in communities and preventive messages
should be renewed in the appropriate format to the
sociocultural context.
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