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Abstract

Diabetes has reached epidemic proportions among Aboriginal Australians

(Daniel et a|2002). This thesis presents results from the Katherine Region

Diabetic Retinopathy Study (1993 -1996). These results provide the first

detailed information on the basic epidemiology of diabetic retinopathy and

impaired vision in an Aboriginal diabetic population.

Results of the Katherine Region Diabetic Retinopathy (KRDRS) show that

while on the basis of overall prevalence alone, diabetic retinopathy may not

seem as major a complication in Aboriginal communities as in the general

Australian diabetic population, the highest reported prevalence of clinically

significant macula edema (CSME) in Australia, and vision-threatening

retinopathy (VTR) prevalences similar to or higher than in the Newcastle

Study of Diabetic Retinopathy (NSDR) (Mitchell 1980) suggest othenruise.

This is especially so if prevalences are adjusted for previous laser

treatment.

On the basis of the annual incidence rate the progression of diabetic

retinopathy may seem to be slower than in the non-Aboriginal community in

Australia, however the much higher incidence of VTR compared to the

NSDR suggest otherwise. More so, since the time since diagnosis of

diabetes in subjects and the observation period in the KRDRS was much

shorter than in the NSDR (Mitchell 1980, 1985, 1990).

The prevalence of blindness in the Aboriginal diabetic population of the

KRDRS was as high as in the non-Aboriginal Australian population

approximately 30 years older (Newland 1996, Taylor 1997, Wang 2000).

The major cause of impaired vision, monocular and binocular blindness was

cataract, just as it was in Taylor's report 25 years ago in an Aboriginal
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Australian population (Taylor 1977). Data from the KRDRS also show that

impaired visual acuity, irrespective of whether ocular pathologies other than

diabetic retinopathy are present, is a poor indicator of diabetic retinopathy,

maculopathy, CSME or VTR.

On the basis of results from the KRDRS annual screening for diabetic

retinopathy in Aboriginal communities is recommended. The method of

screening selected must allow case identification to be followed by

treatment. The individual needs of Aboriginal communities together with the

spectrum of ocular pathology must also be considered.

Analysis of the KRDRS study populations in 1993 and 1996 shows that the

burden on ophthalmic services will increase. The geographic and cultural

environment of the people and the epidemiology of the disease in

Aboriginal communities present health service planners and clinicians with

substantial challenges related to surveillance, treatment and follow-up.
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Chapter I

1 lntroduction

Diabetic retinopathy is a feared and virtually unavoidable complication of

diabetes mellitus. ln its most severe form it leads to blindness which may

well be bilateral.

We know that strict glycemic control may slow the progression of diabetic

retinopathy, but management of this condition depends on detailed

knowledge of the epidemiology of the disease in the population, adequate

screening for the underlying disease and an effective management policy.

Most prerequisites for the control of diabetic retinopathy are missing in the

Northern Territory of Australia.

This thesis reports the objectives and results of the Katherine Region

Diabetic Retinopathy Study (KRDRS), the most ambitious project to date

that addresses the epidemiology of diabetic retinopathy in Aboriginal

communities of the Katherine Region in the Nofthern Territory.
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Chapter 2

2. Objectives of the study

The Katherine Region Diabetic Retinopathy Study (KRDRS) was carried

out in the Katherine region of the Northern Territory as part of the Territory

Health Service's (THS) eye health program. Therefore, in the Katherine

region clinical service provision and a health education program were

supplemented by clinical research.

Primarv obiectives:

To describe diabetic eye disorders in Aboriginal people living in the

Katherine region by

1

o documenting the prevalence and incidence of diabetic eye

disease in the known diabetic population of the region

monitoring the progression of diabetic retinopathy.a

2. To describe the visual acuity in the known diabetic population of the

Katherine region and describe the effect of various ocular

pathologies (both diabetic and non-diabetic eye disorders) on vision.

On the basis of the findings of the KRDRS, to address the issue of

service delivery in the Katherine region of the Northern Territory,

3
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1

2

The following hypotheses are proposed:

Diabetic retinopathy in Aboriginal communities of the Katherine

region of the Northern Territory is at least as prevalent as in non-

Aboriginal Australians.

Diabetic maculopathy and clinically significant macula edema

(CSME) are more prevalent in Aboriginal than in non-Aboriginal

diabetics.

The prevalence of vision threatening retinopathy (VTR) is at least as

high in Aboriginal than in non-Aboriginal diabetics.

VTR presents shortly after diagnosis due to the high prevalence of

CSME.

The prevalence of diabetic retinopathy is higher in subjects living in

a non-traditional environment.

The prevalence of diabetic retinopathy is as high in major centers as

in smaller communities.

The progression of diabetic retinopathy is at least as fast in

Aboriginal as in non-Aboriginal diabetics.

The progression of diabetic ret¡nopathy is at least as fast in major

centers as in smaller communities.

The visual acuity in the Aboriginal diabetic population of the

Katherine region is affected by diabetic retinopathy as well as by

other ocular pathologies.

CSME is not inconsistent with good vision.

3.

4.

5

6

7.

I.

I.

10

Secondary obiective:

That meeting the NHMRC guidelines (1991) on best practice for research

in Aboriginal communities, combined with clinical practice based on the

principles behind the guidelines, will lead to a long term beneficial effect on

the eye health of the study subjects.
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Chapter 3

3. Literature review

3,1 The epidemiology of diabetes in the Aboriginal and Torres

Strait lslander community

There have been numerous reports on diabetes in Aboriginal

communities from the early 1960s. The diagnostic criteria vary among

these studies, but some conclusions may be drawn:

1. Aboriginal people have a higher prevalence of diabetes than non-

AboriginalAustralians with a much younger average age of onset.

(Wise, 1970; Bastian, 1979; O'Dea, 1982; Cameron, 1986; O'Dea,

1988; Williams, 1987; Guest, 1992, O'Dea, 1993; Gault, 1996)

2. The peak prevalence of NIDDM (Non-lnsulin Dependent Diabetes

Mellitus) is about 40 years, 30 years younger than in Europeans.

(Glatthaar, 1985)

3. The reported prevalence of NIDDM in Aboriginal communities

varies. The most significant difficulty in analyses of epidemiological

studies is the loss of direct comparability as a consequence of the

use of different methodologies and defining criteria for the screening

and diagnosis of diabetes. In attempting to dealwith this, the report

from the lnternational Diabetes lnstitute proposed four categories

reflecting the key methodologies used (Table 1) (lnternational

Diabetes lnstitute, 1998). lf only studies with category | - ll are taken

into consideration, O'Dea found the prevalence of diabetes in the
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Kimberley region of Western Australia to be 12.5"/" in Aboriginal

men and 6.3"/o in women above the age 35; there were no diabetics

among those younger than 35 (O'Dea, 1982).

Table 1 Proposed categories for diabetes prevalence studies

in Australian Aborigines (lnternational Diabetes

lnstitute, 1998).

In this result selection bias may have played a part, though O'Dea et

al have taken all possible measures to minimize it. In this study of

162 Aborigines from the Wunumbal tribal group who were registered

officially as being resident at Kalumburu,Tl were under 15 years of

age and were not included in the study. Of the target population 15

years and over, 67 were surveyed. The 24 people not surveyed

included 7 who were (1993) over 60 years and 15 who were under

30 years (most of whom were absent at the time). There is no

account given for the drop out of two individuals. There were no

known diabetics among those not surveyed. In a rural community of

Cateoorv Characteristics of study
la Population-based representative sample, 75 g OGTT

in all subjects, using WHO 1985 criteria and reporting
results by sex and 1O-year age groups

tb Population-based representative sample, 75 g OGTT
in all subjects, using WHO 1980 criteria and reporting
results bv sex and 1O-vear age groups.

il Population-based representative sample, 75 g OGTT
in all subjects, using WHO 1985 or 1980 criteria and
reoortino results bv sex and two age groups.

ill Population-based representative sample, 75 g OGTT
in all subjects, using WHO 1985 or 1980 criteria and
reportino results bv sex only.

IV Population-based representative sample, using non-
WHO screening procedures or self-reported or clinical
diagnosis of diabetes, with or without sex and age
stratification
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the Northern Territory, O'Dea found the prevalence of diabetes was

6.1% in men younger than 35; there were no diabetics found among

women in this age group (O'Dea, 1990). There was no information

in the paper that would explain the latter finding. In those aged

above 35 she found the prevalence of diabetes was as high as

23.5"/" in men, and22.9"/o in women. Van Buynder found that the

prevalence of diabetes in three different Aboriginal communities was

14o/",12o/o ãnd27 % respectively (Van Buynder, 1991). The latter

community was a "desert community"; the other two were coastal

communities. O'Dea found in a Central Australian westernized

community the prevalence of diabetes in the age group younger

than 35 was 0.9% in men, 5.3% in women (O'Dea, 1993). In the age

group older than 35, the prevalence rates were 30.6% and 28.8"/o

respectively. Gault reported a prevalence of diabetes in the 15-34

year age group of 2"/" in men and 6% in women (Gault, 1996). In the

age group above 35 these prevalence rates were 19% and 13T" lor

men and women respectively.

ln a recent paper Daniel reported the prevalence of diabetes in a

voluntary sample drawn from 15 highly remote communities of

central, northern and north western Australia (Daniel, 2002).The

climatic conditions in these communities ranged from the central

desert areas to the tropical, monsoonal regions of the north west

Australia. With the exception of people indigenous to the Cape York

and Torres Strait areas these communities represent the spectrum

of remote settings in which Aboriginal people reside in Australia. In

accord with the agreement reached with these communities, the

people in this report were de-identified. The representativeness of

the sample surveyed was establ¡shed relative to the national

Australian indigenous population. The population surveyed was

between 15 and 94 years old. The authors found that in this large
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sample o12626 subjects, who were representative of the Aboriginal

Australian population, the prevalence of diabetes, when adjusted for

age and gender, was 14.8%.

The above data show that diabetes is more prevalent in Aboriginal

communities than among non-Aborigines, Welbourn estimated an

Australia-wide (non - Aboriginal) diabetes prevalence of 3% for men

and women over 25 years of age, based on self-reported diabetes in

the 1989-1990 Australian Bureau of Statistics (ABS) National Health

Survey (Welbourn, 1995). Assuming a ratio of 1 :1 for diagnosed and

undiagnosed diabetes, a national prevalence of around 6% in adults

was predicted (Zimmet, 1995). In Aboriginal Australians the best

estimates indicate a likely overall prevalence of diabetes between 2 and

4 times higher than this, but with considerable variability among

communities.

4. Published data support the notion that diabetes is an important

cause of mortality in Aboriginal people, In the Northern Territory

diabetes contributed to 3-5% of excess deaths in Aborigines aged

15-65 (compared with the general population), and 2/" ol years of

potential life lost (YPLL) before age 65 (Cunningham, 1996). An

additional 6 -10% of excess deaths and 5 - 10 % YPLL before age

65 were attributed to ischaemic heart disease. lschaemic heart

disease and a number of other causes of death (eg kidney failure)

are likely to be related to diabetes. These figures may

underestimate the effect of diabetes on mortality in the Aboriginal

Australian population due to misclassification. Philips found that

44"/" of death certificates for Aboriginal people, previously

diagnosed with diabetes, did not mention diabetes as a direct or

indirect cause of death (Philips, 1995). Unfortunately, there are no

specific data regarding the risk of diabetes on mortality in the
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Australian Aboriginal population, but there are some data available

from the Pacific region, which may be applicable to the Australian

Aboriginal population (lnternational Diabetes lnstitute, 1998). In

Nauruans, diabetes was associated with an increased mortality risk

of 4.5 fold in men, and 4 fold in women, compared to non diabetics

(Zimmet, 1988). The relative risk of death of diabetics compared to

non diabetics in Melanesian Fijians was 1.7 in men and 2,0 in

women, and in Fijian lndians 4.2in men and 3,2 in women (Collins,

1ee6).

5. There are only two studies reporting the incidence of diabetes in

Aboriginal communities. McDermott reported an overall incidence of

diabetes of 10.3/1000 person-years among homeland residents and

19.3/1000 person years among those living in centralized

communitiesl lMcDermott, 1998). Daniel during an eight year follow-

up study found that the diabetes incidence rate was 20.3

cases/1000 person-years, with BMI (body mass index) specific rates

ol 10.7 - 47.2cases/1000 person-years (Daniel, 1999). They

concluded that BMI specific diabetes incidence rates in Australian

Aboriginal people are among the highest in the world. Diabetes

incidence in the lowest BMI category (10.7cases/1000 person-years)

is two to five times greater than corresponding rates for non-

Aboriginal populations.

From the literature review it is evident that diabetes is a major health

problem in Aboriginal communities. The prevalence of diabetes is likely

to increase in these communities as more people are exposed for

longer to the adverse environments that have precipitated high rates in

Aboriginal and Torres Strait lslander persons.

1 Homeland denotes the land where Aboriginal people traditionally lived before the 1950s
and 1960s before being moved to centralised communities. This is the area where some
smaller or larger family groups moved back after the 1970s.
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3.2 Overview of diabetic retinopathy

3.2.1 Diabetic retinopathy in Aboriginal Australian communities

There have been very few studies on the prevalence of diabetic

retinopathy in Aboriginal communities, and only some of the results

have been published so far.

The first report on diabetic retinopathy came from Edwards et al (1976).

This team carried out eye examinations in 361 Aboriginal adults in

South Australia. There were 26 known diabetics in this sample. He

examined fundithrough dilated pupils. Microaneurysms and

haemorrhages were not observed, nor were any other signs of diabetic

retinopathy, despite a diabetes duration of greater than 15 years in

some cases

The National Trachoma and Eye Health Program (NTEHP) did not

systematically identify all Aboriginal people with diabetes, nor did it

specifically perform dilated retinal examinations on all known diabetics.

Only 59 (0.1%) of the 62116 Aboriginal people screened by the NTEHP

were identified as having diabetes, and only 32 (0.05%) had diabetic

retinopathy (The Royal Australian College of Ophthalmologists, 1980).

Stanton studied 1218 diabetics in and around country towns of WA

(Stanton, 1985). This diabetic population (who volunteered to attend the

survey) consisted of 1084 Caucasians and involved, in the authors

terms, 134 "part Aborigines". Among this population Stanton et al

reported that "retinopathy was at least as common in Aborigines as in

Caucasoids" and gave a prevalence rate of 12% for the presence of

"obstructive" retinopathy. Analysis of the tables in the study shows that
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in this Aboriginal population the overall prevalence of retinopathy and

the prevalence of retinopathy in males and females were 31"/",20.2"/"

and 35.9%, respectively. This compares unfavourably with the overall

prevalence rate of 8"/" in the Caucasian population examined.

Philips found that 7 ol24 diabetic patients in the renal unit at Alice

Springs had vision-threatening retinopathy (Phil¡ps, 1995). The total

number of retinopathies in this diabetic population was not reported.

McKenzie in Bourke, NSW found that in a diabetic sample of 54, 10

(19%) had diabetic retinopathy; the number with vision-threatening

retinopathy (VTR) was not provided (McKenzie, 1995).

Markey reported that out of the 140 people with diabetes in the Danryin

Rural Chronic Disease Register only three were documented as having

retinopathy (Markey, 1996). He also quotes the findings of another

report (the health record audit of diabetics in the Top End) that revealed

that out of 141 people with diabetes 63% had not seen an

ophthalmologist in two years and, of those who had, 30% (16/52) had

documented retinopathy. The chronic disease register of the Miwatji

Aboriginal Corporation (East Arnhem) quoted in the report above states

thal8.4"/" of their diabetic patients (6172) had diabetic retinopathy,

Diamond in a very well designed study assessing the viability of non-

mydriatic fundus photography for identification of diabetic retinopathy in

rural WA, found lhat22.6"/" (741328) of eyes examined with combined

diagnostic techniques had diabetic retinopathy and 10.1Y" (35/328) of

eyes had vision threatening retinopathy (VTR) requiring laser treatment

(Diamond, 1998).
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The review of eye health in Aboriginal and Torres Strait lslander

communities gives a summary of numerous unpublished data (Taylor,

1 997). In 1995/96 in a volunteer sample ot 21 diabetics in Victoria 14%

had retinopathy, the VTR was not reported. !n1996 in a large diabetic

sample of 1059 in the Torres Strait and Cape York there were 91 eyes

with vision-threatening retinopathy, the total number of patients with

retinopathy was not provided.

There are no longitudinal data at present on diabetic retinopathy in

Australian Aboriginals. Taylor in his report to the Minister Health and

Family Services gave an excellent summary of the challenges of the

management of diabetic retinopathy in remote communities (Taylor,

1997). He states that

o "the health service's staff in remote communities often does not

understand the management of diabetic retinopathy once it has

been detected"

. there were patients sent to ophthalmologists for treatment, but "were

not treated, and rebooked for a second costly trip shortly thereafter"

. "compliance with the current recommendations for treatment was

poor, largely due to the lack of adequate portable equipment." This

results in very inconvenient trips to major centers which is only

made more stressful by the lack of adequate organized help during

and after the trip. (The author experienced that requests for support

to be given to diabetics with poor vision and language difficulties

were not always met due to the limitations of the Patient Assisted

Travel Scheme (PATS).)

o in QLD and NT Katherine region there are portable lasers available

and treatment could be given in the communities.(Taylor suggested

that in these regions there may be a greater compliance with the

treatment.)

N Jaross 3-8 PhD Thesis



. "often there is little follow-up of patients after initial laser treatment

and also little possibility of this in remote communities, which

contributes significantly to the poor management of diabetic

retinopathy in the communities"

. "databases of patients with diabetes are irregularly kept, although

most clinics had some form of listing."

London and Guthridge explored the concepts and beliefs of members

of a "remote Aboriginal communi$" about diabetes (London 1998).

While it was encouraging that one person mentioned the possibility of

eye complications, it was evident that more diabetes education was

needed in that community/region. This paper unfortunately does not

reveal which region this community belongs to. Since Guthridge was

working in the Danruin Rural District it is most likely that the study was

carried out in the same region. lt would be useful to know the exact

location of this "remote Aboriginal community", since between 1992 and

1996 the Katherine region received more attention to eye disorders

than other regions. During that time the region had a number of

programs including cataract camps, block surgeries, Mobile Eye Unit

(MEU) field trips, first Azythromycin treatment trial for eradication of

Chlamydia Trachomatis and the use of portable lasers in communities,

therefore the awareness of eye disorders including diabetic eye

complications must have been higher in the Katherine region than in

other health districts.

There are no reliable data on diabetic retinopathy at present in the

Aboriginal Australian population. Unfortunately, none of the papers

associated with Edwards'study informs us of the total number of known

diabetics in the region; from the response rate it is likely that selection

bias is present in the study (it is quite remarkable that they did not find

any retinopathy in this diabetic population) (Edwards, 1976; Wise,
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1976). ln the other studies the results are questionable due to selection

bias or bias in the reporting. Even the most carefully designed study by

Diamond, to evaluate the use of non-mydriatic fundus photography for

identification of diabetic retinopathy in rural communities in Western

Australia, gives cross-sectional information only about an "Aboriginal

population" (Diamond, 1998). While it was not the primary purpose of

this study, it still does not provide information about the total number of

diabetics (screened and not screened) in the five selected communities,

nor does it inform us of the make-up of the population (traditional or

non-traditional Aboriginal population).

From this review it is clear that there are no reliable data on the

prevalence and incidence of diabetic retinopathy in Aboriginal diabetics

3.2.2 Screening for diabetic retinopathy in Aboriginal Australian

communities

Approximately 20 years ago it was observed that diabetic patients at

risk of loss of vision from severe retinopathy, who might benefit from

laser photocoagulation, were not receiving appropriate ophthalmologic

care (Witkin, 1984). Based on models incorporating epidemiologic and

clinical trial data, it was estimated that early detection and timely

photocoagulation treatment of proliferative diabetic retinopathy and

CSME would result in a considerable amount of person-years of sight

saved, would be cost effective and would reduce human suffering and

lost productivity due to blindness (Dasbach, 1991).

There have been numerous publications on screening for diabetic

retinopathy from the 1990s. However, in the Australian ophthalmic

literature, as early as 1981 Mitchell (on the basis of his clinical
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experience) recommended the combined use of direct ophthalmoscopy

with other methods (retinal photographs or equivalent) for the screening

of diabetic retinopathy (Mitchell, 1981). These recommendations were

supported by the Retinopathy Subcommittee of the Australian Diabetes

Society for Diabetes Australia (Diabetes Australia, 1988).

ln the years following these recommendations it become increasingly

clear that diabetics in remote areas were unable to access the same

level of service as their city counterparts. Harper confirmed these

recommendations and also raised the possibility of using fundus

cameras alone for screening of diabetic retinopathy (Harper, 1995).

There are numerous publications in the ophthalmic literature suggesting

the use of fundus camera alone for screening of diabetic retinopathy

(Pugh, 1993; Evans, 1997; Karagiannis, 1996; Diamond, 1998).

However, the balance between screening sensitivity, patient benefits

and cost effectiveness for diabetic retinopathy had not been studied

until Javitt and Dasbach used data from the Wisconsin Epidemiology

Study for Diabetic Retinopathy (WESDR) to model the cost of

preventing diabetes related blindness in patients with IDDM and NIDDM

against savings in disability payments in the US (Javitt, 1990; Javitt,

1994; Dasbach,1991).

They found that among the strategies tested annual examinations of

IDDM patients with semiannual examinations of those with retinopathy

was the more sight saving and nearly as cost effective as less frequent

examinations. A 60% or greater screening sensitivity maximized cost-

effectiveness in screening for diabetic retinopathy. The model was

relatively insensitive to variations in screening sensitivity over 607o,

suggesting that there may be very little advantage in adding routine

fundus photography to screening examinations for detecting very early
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retinopathy in IDDM patients. Increasing the sensitivity from 60% to

100% provided a diminishing additional benefit due to the frequency of

screening and the likelihood that retinopathy cases missed at one visit

would be detected at the next. However, the cost benefits of the

screening began to decline considerably at sensitivities below 60%.

ln patients with NIDDM it was found that changing the frequency of

screening for patients with no retinopathy or mild non-proliferative

diabetic retinopathy (NPDR) from 1 to 2 years had little detrimental

effect on sight-years saved, but reduced screening costs. In patients

who developed moderate NPDR or more advanced retinopathy, sight-

years saved were then sensitive to the screening interval. lt is also

interesting that while in people taking insulin the annual screening

program costs were recovered, in NIDDM patients not taking insulin the

screening cost were not recovered by avoiding the costs of blindness.

(Dasbach, 1991). Their analysis however did not take into account the

"analytic perspective of the federal budget nor did they consider savings

associated with treatment of clinically significant macular edema" (Javitt

1994). After correcting for these Javitt et al found that substantial

federal budgetary savings may result from effective screening and

prompt treatment of retinopathy in patients with type ll diabetes (Javitt,

1ee4).

ln the publications recommending the sole use of fundus camera for

screening of diabetic retinopathy the sensitivity of screening with a

fundus camera met the 60% sensitivity required to maximise cost-

effectiveness and benefits (Pugh, 1993; Evans, 1997; Karagiannis,

1996, Diamond, 1998; Javitt 1990,1994),

A change in the screening schedule for the Australian population was

recommended by the National Health and Medical Research Council
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(NHMRC) (National Health and Medical Research Council 1997). lt took

into consideration that in subjects with IDDM, significant retinopathy is

rare in people aged less than 15 years with a disease duration of less

than five years. ln older IDDM patients with a disease duration of less

than 5 years, retinopathy is almost always NPDR. For IDDM with onset

before puberty, eye examinations could therefore be delayed until the

onset of puberty. For IDDM after puberty, eye examinations should

commence at the time of diagnosis. ln subjects with NIDDM diabetic

retinopathy is present in 1O -15"/" of patients at the time of diagnosis of

diabetes and in Klein's study (1992) 2"/" ol subjects had vision

threatening retinopathy (all cases were clinically significant macula

edema ICSMEI). Therefore, for all patients diagnosed with NIDDM the

NHMRC recommended screening for diabetic retinopathy as soon as

practicable after diabetes is detected (National Health and Medical

Research Council 1997).

Constable reports on the use of digital imaging systems (a portable

Nidek fundus camera and a prototype monocular indirect

ophthalmoscope constructed at the Lions Eye Institute) for screening of

optic disc cupping, glaucoma and clinical signs of diabetic retinopathy

(Constable 2000). They carried out five series of experiments to

"explore progress, in the adaptation to community screening for blinding

eye disease, of digital imaging devices and technology for storage and

transmission". ln relation to diabetic retinopathy the authors found that

digital images did not compare favourably with those obtained by gold

standard photographs. Only 24o/o oÍ the digital images were graded as

good quality by three ophthalmologists, and only 56% as acceptable

quality for diagnosis of minute diabetic lesions such as

microaneurysms. At the same time, 93% of the photographs were

graded as good quality images for the diagnosis. The overall agreement

between digital images and photographs was less than satisfactory
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(kappa < 0.30). The method of subject selection or the sensitivity and

specificity of the digital imaging was not reported in the study.

Lin reported the sensitivity and specificity of single - field nonmydriatic

monochromatic digital fundus photography with remote image

interpretation for diabetic retinopathy screening (Lin 2002). They found

a highly significant agreement (kappa = 0.97, P = 0.0001) between the

degree of retinopathy detected by a single nonmydriatic monochromatic

digital photograph and that seen in seven standard 35-mm color

stereoscopic mydriatic fields. The sensitivity of digital photography

compared with colour photography was 78"/"with a specificity of 86%.

Agreement was poor (kappa = 0.40, P = 0.0001) between mydriatic

ophthalmoscopy and the seven-field standard 35-mm colour

photographs. Sensitivity of ophthalmoscopy compared with colour

photography was 34"/", with a specificity of 100%. The authors

conclusion that "single-field nonmydriatic monochromatic digital

photography with remote interpretation is a sensitive and specific

means for the detection of retinopathy in high-risk populations," while

somewhat overstating its utility based on their data (Klein and Klein

2OO2) is consistent with those from other studies showing that digital

photography may provide a useful alternative to film-based detection of

retinopathy (Lin, 2000; Tennent; 2001; Bursell, 2001; Fransen, 2OO2).

The use of digital imaging for the screening of diabetic retinopathy may

be a valuable tool, there are several issues however that need to be

considered before embarking on a screening program using digitised

retinal images (see discussion).

ln Australia, the Retinopathy Subcommiüee of Diabetes Australia

produced guidelines for the screening of diabetic retinopathy in 1988

(Diabetes Australia, 1988), later followed by the guidelines of the

NHMRC (National Health and Medical Research Gouncil, 1997),
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However, compliance with these recommendations was poor (Harper,

1995) or "suboptimal" in the community (Bamroongsuk, 2002)' The

Melbourne Visual lmpairment Project (MVIP) found that 50% of people

with diabetes could not recall having a dilated fundus examination in the

past 2 years and that one-third of people with diabetes could not recall

ever having had a dilated fundus examination (McOarty, 1998).

Similarly, in Aboriginal communities in Australia, compliance with these

recommendations was also poor (Markey, 1996). Markey quoted the

findings of the health record audit of diabetics in the Top End that

revealed that out of 141 people with diabetes 63% had not seen an

ophthalmologist in two years (Markey,1996).

The current guidelines of the Office for Aboriginal and Torres Strait

lslander Health suggest annual screening for diabetic retinopathy in

Aboriginal communities using fundus camera and immediate referral to

ophthalmologists of subjects with VTR (OATSIH, 2001). According to

these guidelines non - urgent referral is warranted for subjects with

visual acuity less than 6112 and no diabetic retinopathy, with

unexplained visual loss or with ungradable photos. While the OATSIH

guidelines are specific in their recommendations, data from the

Australian medical literature show that there was a breakdown in the

application of the screening principles for diabetic retinopathy in the

wider Australian community, as well as in the Aboriginal Australian

population. There were very few publications that address some of the

issues relevant to screening for diabetic retinopathy in Aboriginal

Australians (Karagiannis, 1996; Keeffe, 1997; Diamond, 1998.

From the literature it is also clear that there was no systematic

screening of diabetic Aboriginal populations for diabetic retinopathy

before the KRDRS. This is also confirmed in the Taylor report which
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summarizes all published and unpublished information on diabetic

retinopathy in Aboriginal communities (Taylor, 1997).

3.2.3 The community impact of diabetic retinopathy in Aboriginal

Australians

To be able to estimate the community impact of diabetic retinopathy in

Aboriginal Australians, the following information is required:

o the prevalence of diabetic ret¡nopathy in Aboriginal communities

. the incidence of diabetic retinopathy and the rate of progression in a

known diabetic population of Aboriginal Australians

o the prevalence and degree of visual impairment from diabetic

retinopathy in Aboriginal Australians.

Regarding the prevalence of diabetic retinopathy there are numerous

publications (see chapter 3.2 - Diabetic retinopathy in Aboriginal

Australian communities) but there have been no longitudinal studies

carried out so that the incidence and the rate of progression of diabetic

retinopathy in Aboriginal Australians could be determined.

As did the NHMRC (National Health and Medical Research Council,

1997) it has to be concluded that there are no records regarding the

distribution of visual acuity or even the prevalence of blindness in a

diabetic Australian population (Aboriginal or non-Aboriginal), so

quantification of the impact of this disease on the community cannot be

made.
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3.2.4 Diabeticretinopathyinnon-AboriginalAustralians

There are five large studies that provide information about diabetic

retinopathy in the non-Aboriginal Australian population. These include

the Newcastle Diabetic Retinopathy Study (Mitchell (1 980,1 985,1 990),

the West Australian Study (Knuiman, 1986), the Sydney Children's

Hospital Study (Fairchild, 1994), The Adelaide Queen Elizabeth

Hospital Study (Phillipov, 1995), the Blue Mountains Eye Study

(Mitchell, 1998) and the Melbourne Visual lmpairment Project (McKay,

2000). The KRDRS is most comparable to Mitchell's study, since his

study (even though it was not strictly population based) most likely

included all known diabetics from the target population. The other

studies were not population based or were restricted to limited age

subsets.

It is therefore important to summarize the findings of Mitchell's study

since it will be used to compare the prevalence and progression of

diabetic retinopathy with the KRDRS(Mitchell, 1980; Mitchell, 1985).

This comparison will show if the characteristics of diabetic retinopathy

differ in Aboriginal communities compared with the non-Aboriginal

Australian population. There are, however some discrepancies in the

reporting in Mitchell's second and third publication (Mitchell, 1985;

Mitchell, 1990) when the papers refer to the "initial survey" already

described in his first publication (Mitchell, 1980). In his first report

Mitchell describes the overall prevalence of diabetic retinopathy, the

prevalence of proliferative diabetic retinopathy, maculopathy and

"threatened maculopathy" in the Newcastle diabetic clinic and in the

Singleton Census area (Table 3 of his publication) (Mitchell, 1980).

Table 3 of his later publication (Mitchell, 1990) presents the same data.

In his first publication he writes "Macular involvement occurs in stages 2
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and 3 as the result of exudation or loss of macular capillaries. Oedema

and hard exudates originate most frequently from leakage into the

lateral macular region and from the perifoveal capillary bed." (Mitchell,

1980). There are, however no definitions given to "threatened

maculopathy". lt is not clear if it refers to CSME, or whether

maculopathy is just about to occur. ln a later publication presenting the

same data maculopathy was defined as "centralvisual loss due to

macular dysfunction" (Diabetes Australia, 1985). lt does not cover the

terms for clinically significant macula edema (CSME) since it has been

shown that CSME is not inconsistent with good visual acuity. Also,

macular capillary closure while it may result in central visual loss, may

not necessarily cover the definition of CSME. Therefore, I will refer to

Mitchell's data from his first publication (Mitchell, 1980) but since the

author used the term "maculopathy" as part of the category of VTR in

his later publication, these figures are also presented in this thesis. lt

should be remembered that these figures could be biased according to

our current understanding of VTR.

The detailed presentation of Mitchell's results in this thesis is important,

since (despite the limitations in the terminology) his study is the most

comparable to the KRDRS in Australia. Moreover, his study formed the

basis of the screening schedule proposed for diabetic retinopathy in

Australia (Mitchell, 1980; Mitchell, 1990; Diabetes Australia, 1988) until

the NHMRC guidelines were published in 1997 (National Health and

Medical Research Council 1997).

ln the Newcastle diabetic clinic, Mitchell found the prevalence of

ophthalmoscopic retinopathy, proliferative diabetic

retinopathy, maculopathy, "threatened maculopathy" and vision

threatening retinopathy (VTR) as 49/",7V",10% and 2/", respectively
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(Mitchell, 1980). The same findings for the Singleton census area were

36"/", 3o/o, 6o/o and 3% respectively.

ln his later publication Mitchell modified his figures giving a prevalence

for ophthalmoscopic retinopathy, proliferative diabetic retinopathy,

vision-threatening maculopathy and VTR of 49o/o,7o/o, 10% and 13% in

the Newcastle diabetic clinic. The comparable findings for the Singleton

Census area were 36"/", 3/",7"/" and 87o, respectively (Mitchell, 1985).

Mitchell also reported the progression of diabetic retinopathy (Mitchell,

1985; Mitchell, 1990). He found that the annual progression rate from

no retinopathy to any retinopathy was 8% and from no retinopathy to

VTR was 0.4%. Of those with mild background diabetic retinopathy

(BDR), 8% progressed annually to a worse grade diabetic retinopathy

and 4o/" to VTR. The progression of maculopathy and CSME were not

reported in detail.

Mitchell also found that for the development or progression of

retinopathy a slightly higher rate was seen in diabetics with an onset at

the age of 40 or over compared with those with a younger age at onset

(Mitchell, 1985). The annual rate of progression of retinopathy ranged

from 5.8% (for diabetics with an onset under the age 40 and a duration

less than five years) to 9.1 "/" per year (for diabetics with an onset at the

age of 40 and a duration of 10 years or more). He also found that

maculopathy developed twice as commonly as proliferative retinopathy,

particularly in older diabetics. Proliferative signs on the other hand

developed more frequently in diabetics with a younger age at onset (the

rate for patients with an onset under the age of 40 was twice that for the

group with an onset at the age of 40 and over). Incidence rates for the

new development of background diabetic retinopathy (BDR) in

previously unaffected subjects showed a peak late in the first decade of
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diabetes in the young-onset group, while in the older-onset group, the

peak occurred in the second decade of diabetes. On the other hand, for

progression from early to more advanced or proliferative stages of

retinopathy, typically the rate peaked in the second to third decade of

diabetes.

On the basis of his results Mitchell proposed an evidence-based

screening schedule for diabetics (Mitchell, 1980; Mitchell, 1985)' He

suggested that if diabetes is diagnosed before age 30, retinal

examination should start no later than 5 years after diagnosis. This view

is still held if diabetes is diagnosed in prepubertal children. However if

diabetes is diagnosed after puberty, the eye examination should

commence at the time of diagnosis (American College of Physicians AD

and American Academy of Ophthalmology, 1992; Retinopathy working

party, 1991). Mitchell also suggested that screening for diabetic

retinopathy should start immediately at diagnosis if the age at diagnosis

was greater than 40, since approximately 1 8"/" of subjects diagnosed in

the age group 40 - 49 has diabetic retinopathy at the time of diagnosis.

His initial findings were confirmed by further studies (Klein, 1992;

Mitchell, 1998).

The concordance of disease state between the two eyes has not been

reported in any Australian studies, but the MVIP gives some indications

about concordance in subjects with clinically significant macula edema

(CSME) and vision threatening retinopathy (VTR) (McKay, 2000). This

study that five of nine subjects with proliferative diabetic retinopathy

(PDR) and five ot 12 subjects with CSME were affected bilaterally.

These studies allow comparison of diabetic retinopathies in the

Aboriginal Australian with the non-Aboriginal Australian population
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3.3 Overuiew of visual acuity in the Aboriginal Australian
population

In discussing visual acuity in an Australian community the different

definitions used in existing stud¡es must be acknowledged. Before

describing visual acuity in the Aboriginal Australian population and

comparing to the non-Aboriginal Australian population, the definitions

used in various reports will be provided.

Taylor and the NationalTrachoma and Eye Health Program (NTEHP)

defined blindness as a best corrected visual acuity of 6/60 or less

(Taylor, 1977; RACO, 1981). lf only one eye was affected, the

blindness was classified as monocular, if both eyes were involved the

blindness was classified as binocular.

Later Stocks and Newland used both the Australian and WHO criteria

to describe visual acuity (Stocks, 1994; Newland, 1995; Stocks, 1997).

Binocular blindness:

Austratian criterion: Best corrected visual acuity < 6/60 in the better eye

WHO críterion: Best corrected visual acuity < 3/60 in the better eye,

Monocular blindness:

Austratian criterion: in one eye of the subject the uncorrected visual

acuity is less than 6/60 and the visual acuity is 6/60 or better in the

other eye.
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WHO criterion: in one eye of the uncorrected subject the visual acuity

< 3/60 and visual acuity is 3/60 or better in the other

eye

The NTEHP found that the prevalence of blindness was 1.49"/o in

Aboriginal people compared to 0.16./o of non-Aboriginal people (Royal

Australian College of Ophthalmologists (RACO), 1980). The causes of

blindness were substantially different for Aboriginal and non-Aboriginal

people. Corneal disease was responsible for 50% of the blindness seen

among Aboriginal people, including 41"/" due to trachoma. In contrast,

only 7"/" of the blindness among the non-Aborignal people examined

was due to corneal disease. Cataract caused 39% of blindness among

Aboriginal people, and23/" among the non-Aboriginal people. Retinal

disease caused 52/" oÍ blindness among non-Aboriginal people, but

only 6% among Aboriginal PeoPle.

ln 1989 - 1990, using the definition for legal blindness in Australia, the

prevalence of blindness was 1.45% among Anungu Pitjantjatjara

residents (Stocks, 1994). The NTEHP found the prevalence of

binocular blindness was 2.3o/o in the Red Center (RACO 1980), lf this

overall prevalence of blindness in the Red Center were representative

of the situation in the Anungu Pitjantjatjara communities, the 1989-1990

survey suggests that the prevalence of blindness in these communities

has not changed significantly over the previous ten to fifteen year

period. The difference in prevalence estimates from Stocks (Stocks,

1994) and the NTEHP (RACO, 1980) might be even less marked if it is

considered that lhe 2.3"/" prevalence figure for binocular blindness in

the RACO's report also includes those subjects who had a visual acuity

of 6/60 and who are missing from the figures given by Socks (Stocks,

1994). The causes of blindness in 1989 - 1990 were similar to those

found by the NTEHP (RACO, 1980), with trachoma and cataract each
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responsible for around 40"/o of blindness, The prevalence of binocular

blindness was2T" in females compared with 0.8% in males in Stocks'

study (Stocks 199a); in the NTEHP the prevalence of binocular

blindness was not reported by sex in detail, but it was found that there

was a higher prevalence of binocularly blind females in the 60+ age

group that was statistically significant only in the Red Center (RACO,

1980). ln the Aboriginal population in the 60+ age group the prevalence

of blindness was 22o/oin the NTEHP (RACO, 1980) compared wtth 14"/"

in Stock's study (Stocks, 1994).

f n the NTEHP the prevalence for monocular blindness was 2.7%

among Aboriginals compared with 1"/"in the non-Aboriginal population.

The distribution of monocular blindness was in 3.1% in males and 2.3%

in females (RACO, 1980). Stocks reported monocular blindness

according to the WHO criteria (Stocks, 1994) and comparison of their

figures is difficult with those from the NTEHP (RACO, 1980). lt is still

evident that even if the prevalence of monocular blindness was less

than that reported by the NTEHP, the burden of monocular blindness is

still significant in the 60+ age group.

However, Stocks overestimated the blindness in the Pitjantjatjara land

(Stocks, 1994). ln both the NTEHP (RACO, 1980) and in Stocks'survey

(Stocks, 1994) an active search for the blind was made and therefore a

more accurate estimate of blindness could be obtained if the source

population was used in the denominator. This method assumed that

non-participants had (on average) better visual acuity than participants.

This was confirmed when no additional blind individuals were found

following attempts to identify the visual acuity of non-participants using

community medical records and local health worker knowledge. A

random sample of Aboriginal people would have provided a better
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estimate of blindness but this was impractical in Aboriginal

communities.

Stocks, using the source population in the denominator, found that in

the Anungu Pitjatjatjara the prevalence of poor vision decreased from

7 .7% in 1 980 to 4.1 "/" tn 1990 (Stocks 1 997). The respective f igures for

blindness were 1.6% and 0.9%. However, despite the overall decrease

in blindness in the population they found that in the 60+ age group the

prevalence of blindness was still very high (10.4"/" overall, 6.7"/"in

males and 13.6% in females). They concluded that further improvement

in the eye care of the rural population, in particular in the elderly,

needed to occur.

Both Taylor and Stocks pointed out that almost all blindness in their

Aboriginal study populations was preventable (Taylor, 1977; Stocks,

1ee4).

Several studies in Australia and overseas have indicated the high

frequency of undercorrected refractive errors in the older community.

lnvestigators from the Baltimore Eye Survey reported lhal54"/" of their

participants improved their vision by at least one Snellen line with

refraction and7.5"/o improved by three or more lines (Tielsch, 1990).

The Melbourne Visual lmpairment Project found that 1 Oo/o of subjects

presenting in the study improved their vision by one or more lines after

refraction (Liou, 1999). This represented 57"/" ol the subjects with visual

acuity of 20120 minus two letters. The Blue Mountains Eyes Study

found that refraction improved visual acuity by one or more lines in 45%

of participants and by three or more lines in 13"/" of subjects (Attebo,

1996). There has been no description of refraction on vision Aboriginal

Australians.
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ln Chapter I of this thesis the visual acuity findings in the KRDRS study

population will be reported. This study aims to determine whether

diabetic retinopathy is the major cause of decreased vision among

Aboriginal diabetics or whether those ocular conditions previously

described by Taylor, the NTEHP and later Stocks are the major cause

of impaired vision (Taylor, 1977; RACO, 1981; Stocks, 1994).
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4.

Ghapter 4

Study description

4.1 Study type

The KRDRS was a longitudinal study of known Aboriginal diabetics in the

Katherine region of the Northern Territory. lt was intended to examine

subjects for diabetic retinopathy in 1993 and in 1996.

4.2 Description of the study population

4.2.1 General overview

The study population consisted of all known Aboriginal diabetic patients

who were residents at the time of community visits in Katherine region'

This study population was drawn from a total regional population of 14990,

of which 6290 were Aboriginal persons. 5618 of the Aboriginal residents

were living in remote areas. The majority of the known Aboriginal diabetics

of the region were living in Katherine and three other major centers

Borroloola, Kalkaringi and Lajamanu. A considerable effort had to be

made so that diabetics in smaller communities were followed up with

equal determination to avoid selection bias in the study population,

The study population was recruited using information from several

sources:

. the chronic disease register of Katherine region of the Northern

Territory
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o diabetics known by the nursing staff of the community

. information gathered from the Aboriginal Health Workers regarding the

whereabouts of the diabetic patients

The strategy of recruiting an entire defined population using multiple

overlapping population lists minimises the possibility of selection bias'

The "chronic disease registe/'was the innovation of the DMOs (District

Medical Officers) in Katherine region. A team of DMOs found it very

difficult to follow Aboriginal patients with chronic diseases due to the

mobility of the population and the frequent change of DMOs in the region.

Therefore, a database was created that contained vital information on all

chronically ill patients. This database was regularly updated after the

scheduled medical visits in the community. Before a visit by the KRDRS to

the communities, the DMOs provided the community health centers and

study staff with a list of the known diabetics from the community.

Due to the mobility of the Aboriginal population, there may have been

diabetic Aboriginal people living in communities who only came for a visit

for a certain period of time from another community or from another

region. The DMOs may not have known these Aboriginal diabetics, but the

nursing staff was aware of them. These patients came to the health center

occasionally "to have their Sugar checked" or for other minor ailments,

Since the DMOs did not see them it was unlikely that they were placed on

the chronic disease register. Therefore, the second source of vital

information was the nursing staff of the communities.

The third source of information was the Aboriginal health workers (AHW).

The whereabouts of some known diabetics in the communities was often

uncertain. Sometimes diabetics decided to live at outstations and their

whereabouts was not known to the health centers, The information from
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the AHWs was essential in locating these diabetics; this way all diabetics

in the communities could be accounted for.

To overcome the difficulties of spreading information in the communities

the local media were also utilized to announce the time and place of the

following week's visit of the Mobile Eye Unit. (For detailed description see

Chapter 4 section 5.)

4.2.2 Subclassification of the study population in 1993 and in 1996

While consideration of the entire study population provides information on

the prevalence of retinal complications of diabetes in 1993 and in 1996, it

is only by subclassification of the populations that we can understand the

dynamics of eye disease over time and hence an appreciation of the

burden of disease.

The following subgroups are described within the study population:

a. core oooulation: This group consisted of those subjects in whom at

least one of the retinas could be examined in 1 993 and in 1996.

These subjects provided the basis for a longitudinal study'

b. non-core population of 1993: This group consisted of those subjects in

the 1993 study population who could not be re-examined in 1996'

These subjects were those whose lack of attendance in 1996 might

have been a source of information bias in a longitudinal study'

c. non-core oopulation of 1996: Those subjects in the study population of

1996 who were "newcomers" to the study, regardleSs of their time of

diagnosis of diabetes. These may be further broken down to the
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newlv d¡aqnosed qroup: Those Subjects in the non-core population

of 1996 who were diagnosed with diabetes between 1994 - 1996'

non-newly diagnosed qroup: Those subjects in the non-core

population of 1996 who were diagnosed with diabetes before 1994

(These subjects were not seen in 1993.)

Figures 4.1 and 4.2 show the subgroups in relation to the study

populations in 1993 and in 1996. The non-core group is shaded; in the

non-core group of 1996 the two different shades represent the two

subgroups of the non-core population of 1996: the group diagnosed with

diabetes before 1994 and the one diagnosed with diabetes between 1994

and 1996.

non-core population of 1993

core population of 1993

Figure 4.1 Subgroups of the study population in 1993

a

o
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newly diagnosed group

non-core

core ulation

populati

of 1996

on

non-newly diagnosed group

Figure 4.2 Subgroups of the study population in 1996.

4.3 Description of the studY area

The "Top End" of the Northern Territory (NT) lies between longitudes 129 -

138 degrees E and latitudes 1 1 - 19 degrees N, lt comprises 4 health

districts - Darwin rural, Darwin urban, East Arnhem and Katherine regions.

ft covers an area o1517044 km2 and has a population ol 117290.

Health care is provided through community clinics, Katherine Hospital and

Gove District Hospital and urban general practitioners with both NT

government and independent health agencies servicing Aboriginal

communities.

Clinical experience shows that Katherine region is similar to other Top End

communities with respect to the high prevalence of eye disease,

particularly in Aboriginal communities and including conditions, which, if

untreated, will lead to blindness.
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Katherine region of the Northern Territory lies between longitudes 129 -

138 degrees E and latitudes 14 - 18 degrees N and covers an area of

336674 n". (F¡g 3) The climate is subtropical, though the Southern border

of the region reaches the edges of the Tanami desert. The dry season

lasts between May and November, however Some of the roads may still be

blocked in May or already blocked in October. During heavy rain the roads

can suddenly be blocked and the seülements become approachable by

plane only, or, if the airstrip is closed, by helicopter.

The major roads in Katherine region are the Stuart Highway, the Victoria

Highway and the Carpenteria Highway. The first two are two-lane bitumen

roads; the latter is in some parts two lanes, in some parts one-lane

bitumen road. The other roads to the communities are mostly dirt with one

lane only.

These characteristics have major significance for planning any clinical

activities in this region. The roads are dangerous and travelling time

always has to be taken into consideration when planning work in the bush

When prioritizing work, allowances have to be made for the climatic

conditions and basic survival skills must be taught to those travelling on

their own into these communities.
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4.4 Glossary of terms

The following terminology is used throughout the rest of this thesis:

4.4.1 Diagnostic criteria of diabetes

Health records of the study subjects were examined and diabetes was

accepted as a diagnosis on the basis of the WHO criteria (1985):

typical symptoms plus unequivocal elevation of random venous

glucose (greater than or equal to 11.1mmol/l), or

fasting (overnight) venous plasma glucose greater than or equal to 7.8

mmol/|, or

following ingestion of 75gm oral glucose, venous plasma glucose

greater than or equal to 11.1 mmol/l at 2 hours.

4.4.2 Diabetic retinopathy

Diabetic retinopathv may be defined as the presence of typical retinal

microvascular changes in a person with diabetes. However, none of the

individual lesions are specific for diabetes, as they may occur in other

disease processes such as hypertension, hyperviscosity and radiation. lt is

the pattern, symmetry and evolution of the lesions that characterises the

appearance of diabetic retinopathy.

Nonoroliferative diabetic retinopathv (NPDRI: the retinal pathology is at

the level of the retina itself.

Mild NPDR: at least one microaneurysm.

a

a

a
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Moderatelv severe NPDR: extensive intraretinal haemorrhages and/or

microaneurysms and/or cotton wool spots, venous beading, or intraretinal

microvascular abnormalities (IRMA) definitely present, but not as severe

as "severe'NPDR.

Severe NPDR the 4-2-1 rule (eitherintraretinal haemorrhages in all four

quadrants, either/orvenous beading present in two quadrants, either/or

IRMA in one quadrant).

Proliferative diabetic retinooathv: changes are present outside the level of

the retina. They consist of fibrovascular tissue and/or retrohyaloid

haemorrhage and/or vitreous hemorrhage.

Diabetic maculooathv: a particular type of background diabetic retinopathy

where the background changes are localized to the macular area.

Clinicallv sionificant macular edema (CSME):

One or more of the following:

. retinal thickening at or within 500 micron from the center of the macula

o hard exudates within 500 micron of the macula associated with

adjacent retinal thickening

o azone or zones of retinal thickening one disc area in size at least part

of which is within one disc diameter of the center of the fovea.

Vision threateninq retinopathv: proliferative diabetic retinopathy and

CSME.

4.4.3 Definition of Aboriginality

The definition of an Aboriginal or Torres Strait lslander person which

serves as the basis for this study was given in a High Court judgement in
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the case of Commonwealth v Tasman¡a (1983) 46 ALR 625. ln this

decision "Australian Aboriginal" refers to a person "of Aboriginal descent,

albeit mixed, who identifies himself as such and who is recognized by the

Aboriginal community as an Aboriginal". The three components of this

definition are descent, self identification and community acceptance. The

Australian Bureau of Statistics has also accepted the above definition

(ABS 2002).

For the purpose of these studies, Aboriginality was accepted on the basis

of the patient viewing him/herself as such.

4.4.4 DefinitiOnof"traditional"and"nOn-traditional"environment

Traditional community: An Aboriginal community where the vast majority

of diabetic and non-diabetic Aboriginal people have their meal/food from

the local store but a cons¡derable portion of their food derives from fishing

and hunting.

Non-traditional communitv: Aboriginal community where the vast majority

of people (diabetic and non-diabetic Aboriginal people alike) have their

meal/food purchased at the local store or provided by other aged care

facilities.

4.4.5 Definition of major centers and smaller communities

The distribution of diabetics in the region, and the relatively better access

to services in some, warrants the introduction of the term "major centers",

This term refers to those communities where there were more than 20

known diabetics and where access to services was better than in the rest

of the communities. The term "major centers" includes Borroloola,

Kalkaringi, Lajamanu and Wurli-Wurlinjang Health Center. Since equal

access to services is always an issue in the ophthalmic care of people in
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the Katherine Region, a description of diabetic retinopathy in terms of

major centers may provide data to suggest better resource allocation.

4.4.6 Definitions relating to visual acuity

Subiect vision refers to the visual acuity of the better eye of the subject. lt

can be measured without correction, referred to as "uncorrected subject

vision" Or with cOrrection, referred to as "best corrected subject vision".

lmpaired vision refers to a visual acuity less that 6/18. lf measured at the

subject level it means that the visual acuity of the subject is worse than

6/18 in the better eye; if measured in each eye, it refers to the respective

eye. lt too can be measured with and without correction.

Blindness refers to a vision less than 6/60. Monocular blindness refers to a

situation when only one, but not both eyes are blind; in binocular blindness

this is the case in both eyes. Again, acuity can be measured with and

without glasses. ln this thesis the Australian blindness criteria are used.

(See Chapter 3, section 3)

4.5 The Mobile EYe Unit (MEU)

4.5.1 Set up of the unit

The MEU was an essential element of the NT Eye Health Program and

KRDRS. Clinical services and research in Katherine region would not have

been possible without a mobile eye health unit that took services to

remote areas. This was a new concept that was enthusiastically supported

by health professionals in the Northern Territory. The unit was set up and

successfully trialled in 1993. Funding for the operation of the unit came
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from various sources (NT Aboriginal Eye Health Committee, Territory

Health Services, ATSIC, Commonwealth Department of Health, and from

fundraising from Sunrise Rotary Club and Driver Primary School and from

private donations).

The purpose of the unit was:

o to take the same ophthalmic services to remote areas of the Northern

Territory that was available in central hospitals

o to gain understanding of the dynamics of eye disorders in Aboriginal

communities
. to be involved in education of the communities regarding eye health

. to collaborate with other agencies in the provision of "cataract camps"

(intensive block surgeries)

o to provide information to health administrators so that services could

be planned.

The unit consisted of an ophthalmologistl, an optometrist, an Aboriginal

Health Worker (AHW) and a volunteer nursing sister. The optometrist

carried out refractions so glasses could be provided immediately. The

volunteer nursing sister was a vital link in communicating with the clinic

and she also checked blood pressures, took urine samples, collected

blood for further analyses and assisted at treatments. The AHW, with their

local knowledge of the communities, ensured that those requiring attention

came to the mobile clinics and they were also involved in patient care

whenever they showed interest. The ophthalmologist carried out full eye

examinations and was also responsible for taking retinal photographs of

diabetics. He also assumed general responsibilities for the clinical

activities.

1 The author of this thesis.
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For the initial series of community visits Norforce2 assigned one of its

members and provided a tent, generator, general survival advice and

training.

Later the Mobile Eye Unit carried out its work with the team consisting of

an optometrist, an ophthalmologist and occasionally a nursing sister.

Sometimes local Aboriginal health workers were also involved in the work

of the unit. ln Wurli-Wurlinjang Health Center the entire activity of the unit

was supported by their health workers.

The establishment of the unit was a milestone in ophthalmic service

delivery and research in remote communities in the Northern Territory

4.5.2 Access to communities

To ensure the ongoing support of the communities the following actions

were taken:

prior to visits

o presentation of the plan to the nursing staff of the region prior to the

start of the project

o confirmation of the need for a visit with the local District Medical Officer

(DMO)

. discussion with the staff of the health center about the most suitable

time for the visit and about the activities planned

¡ discussion with the Community Government Council

at the time of arrival

' Norforce is a unit of the Australian Defence Force stationed in the Northern Territory
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visit to the Community Government Council, and, if invited, attendance

at the council meeting

visit to the community elders

durino the visit

. attendance, if invited, at meetings, ceremonies or visits to sacred sites

upon leavino the communities

o provision of information about the community visit to all interested

parties (detailed medical information to the health center and DMO,

summary information to community councils)

. ensuring that promises were kept and community benefits were

delivered.

4.5.3 Quality control and feedback

To ensure that the work of the MEU was performed to the standards of the

Royal Australian College of Ophthalmologists, the support of Dr Masoud

Mahmood, Director of Eye Services at the Royal Danruin Hospital was

enlisted. Between 1993 - 1995, when laser treatment was not available

outside of Danruin, nearly all of the diabetics requiring laser were reviewed

by Dr Masoud Mahmood and/or the senior registrar from Sydney Eye

Hospital. The cataract camps were also carried out in consultation with Dr

Masoud Mahmood.

To improve the MEU's performance in the communities a review form was

designed that had to be filled in by local clinic staff commenting on the

individual and team performance.

o

o
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ln 1993 the community visits were scheduled so that by the end of the dry

season all communities had been visited. Only communities where the job

could not be completed at the initial visit were visited in the build-up

seasont. Table 3 shows the visits of the MEU in 1993. As table 4 shows,

the visits of the MEU changed considerably by 1996. Even though the

Same communities were visited as in 1993 considerably more time was

spent in Wurli-Wurlinjang Health Centre. Wurli-Wurlinjang Health Center

became a regional center for Katherine region where follow-ups could be

carried out, including laser treatments using a portable argon laser.

t Buildup season refers to the months (August - November) prior to the arrival of the monsoon
when the humidity increases.
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4.5.4 Communities visited

Table 4,1 Community visits of the Mobile Eye Unit 1993

Date Community visited

26/04 - 30104 Barunga (patients from Beswick

transported)

03/05 - 05/05 Bulman

16/05 - 21/05 Kalkaringi

24105 - 27105 Lajamanu

30/05 - 31/05 Mataranka

01/06 Duck Creek

02106 Hodgson Downs

03/06 Hodgson River

06/06 -10/06 Ngukurr

14106 -16/06 Borroloola

17106 -18/06 Pine Creek

21106 Timber Creek

22106 Kildurk

23106 Timber Creek

24106 Bulla camp

25106 Yarralin

27106 - 03107 Wurli - Wurlinjang Health Centre

04110 - 08/10 Borroloola

11/10 - 16/10 Lajamanu
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Date Community

20t8196

248ß6
(separate clinics )

Barunga

Beswick

22104 - 25104 Kalkaringi

29104 - 03/05 Wurli-Wurlinjang Health Centre

(Katherine)

06/05 - 10/05 Lajamanu

03/06 - 07/06 Katherine District Hospital and

10/06 - 14106 Wurli-Wurlinjang Health Centre

1ao8 - 16/08 Lajamanu

2118196 Pine Creek

16/09 - 20109 Wurli-Wurlinjang Health Centre

29109 - 30/09 Timber Creek

01/10 Kildurk

oa10 Bulla Camp

03/10 Yarralin

13/10 Mataranka

15110 Duck Creek

16/10 Hodgson Downs

21110 - 22fi0 Bulman

23110 - 25110 Ngukurr

18/11 - 19/11 Mataranka

20111 - 211'11 Borroloola

25111 - 28111 Borroloola

02112 - 13112 Wurli-Wurlinjang Health Centre

Table 4.2 Community visits of the Mobile Eye Unit 1996
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4.5.5 Clinics at the Renal Unit

During follow-up visits at the Wurli - Wurlinjang Health center the MEU

received information that some people had moved to Darwin, the Territory

capital, to undergo dialysis. For the KRDRS it was very important to follow

these patients even after they had left their community. ln Darwin it was

very difficult to fit in-patients into routine eye clinics when they are dialysed

several times a week. After discussions with the Renal Unit it was agreed

to carry out ophthalmologic reviews at the renal unit.

4.6 Data collection

4.6,1 General overview

The data collection form used in the study is shown in Appendix(1). The

layout of the form reflects the patient encounter during the visits.

A great deal of care was taken to identify the patient. This was done by

the nursing sister or, in Wurli-Wurlinjang Health Center, by the Aboriginal

health workers. The patients were then seen by the optometrist, who

carried out refraction after which the ophthalmologist took a medical

history and carried out an ophthalmic examination. The ophthalmic

examination was carried out in a tent provided by Norforce or in an

examination room. Every attempt was made to optimize the conditions

required for the ophthalmic examination and for obtaining retinal

photographs. While the patient waited for the dilating drops to work, blood

and urine samples were collected and other diabetes-associated variables

were measured.
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4.6.2 Personal section

Data on the personal section were of primary impoftance in identifying the

Aboriginal patients. This could only be done by meticulous filling in of all

the information requested in the personal section. Name, date of birth,

Sex, community seen in, community patient lived in, date of examination,

Medicare number and ethnicity were recorded. Unfortunately some

patients were recorded under different names but knowing these patients

personally and using the above data for identification made it possible to

avoid having the same subjects with different identifiers in the final

analysis.

4,6.3 Medical history sect¡on

The medical records of the patients and all relevant past eye history (PEH)

and past medical history (PMH) were recorded and reviewed. In some

health centres (usually places where the same nursing staff was employed

for years and in Wurli-Wurlinjang Health Centre) the medical records were

easily manageable. ln other health centres it was an arduous task to find

the information required for the study. At the time of the study, diabetes

was diagnosed on the basis of various criteria. ln every case the records

were re-examined and the existence of diabetes was identified strictly on

the basis of the WHO criteria 1985. When a diagnosis of diabetes was

founded on the basis of a random BSL of less than 11.2 mmol/|, the

diagnosis was confirmed by the DMO, The method used for the diagnosis

of diabetes was also recorded together with the test values. The diabetic

medications actually taken by the patient, not necessarily those
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prescribed, were recorded. The presence of hypertension was also

recorded.

4.6.4 Ophthalmological exam¡nation

4.6.4.1 Visual acuity

Uncorrected and best corrected visual acuity was measured with the

Snellen chart. Refraction was carried out by the "Flying Optometrist"a of

the Northern Territory. lf the optometrist could not make the trip, a list was

generated of all those people whose uncorrected visual acuity could be

improved with pinhole and therefore would benefit from glasses. The

optometrist carried out the test within 10 days after the list had been

created, and provided information to the MEU.

4.6.4.2 lntraocular pressure (lOP)

The IOP was measured with a Keeler Pulsair airpuff tonometer

4.6.4.3 Anteriorsegment

The anterior segment was examined using a slitlamp. The upper and

lower lids were everted only in cases when the patient had specific

complaints suggesting that he/she might have upper lid pathology or when

o The "Flying Optometrist" was one of the optometrists providing regular services (prescribing
glasses) to Aboriginal communities in the Northern Territory. The "flying" term refers to his
unique mode of transportation.
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the patient had obvious eyelid pathology and/or corneal changes

suggestive of a previous or present eyelid pathology. The conjunctiva,

cornea, iris, pupil, lens were also examined.

4.6.4.4 Posteriorsegment:

a. The anterior vitreous was examined with a slitlamp, the posterior

vitreous with the help of Heine Omega 200 indirect ophthalmoscope

b. The retina was examined with the combination of direct and indirect

methods (see chapler 3.2.2 - Screening for diabetic retinopathy in

Aboriginal Australian communities). Mydriasis was achieved using

Tropicamide 1"/" and Phenylephrine 10% eye drops (1 drop each 3

times, 10 minutes apart, and wait 10-15 minutes after the last set of

drops).

The retina was first examined with slitlamp biomicroscopy using a Volk

90 D lens with yellow coating or, in case of extreme difficulties, when

the examination with the above method was impossible, with the

traditional direct ophthalmoscope (through dilated pupil). These were

used to examine primarily the disc, the macular and paramacular area.

In every case the retinal examination above was supplemented with

indirect ophthalmoscopy using a Heine Omega 200 indirect binocular

ophthalmoscope to be able to judge the periphery.

Fundi were also examined with a Kowa Genesis hand held fundus

camera and retinal photographs were taken of the retinas. The

following fields were examined: 1. disc 2. area nasal to the disc 3.

macula 4. area temporal to the macula (these are the most likely
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areas where diabetic lesions could start), however if lesions were

detected on the periphery of the retina, every attempt was made to

photograph them as well. These photographs were subsequently de-

identified and the degree of retinal disease graded independently by a

retinal spec¡alist and the study ophthalmologist who had given the

original grade in the field. ln case of a disagreement between the two

readers, the slides were read by a third examiner, a Senior Retinal

Specialist, and his opinion was accepted. lf the slide was ungradable,

the originalfield grading was accepted.

This process provided a means to assess interobseruer agreement

and to determine if grading by retinal photograph alone was consistent

with grading by direct observation.

4.6.5 Collection of biochemical data

Blood has a special significance in Aboriginal culture. Explanation was

given to Aboriginal patients for the need of blood specimens and an

opportunity was also given to the patient to refuse permission. Refusal

was extremely rare.

Blood was collated for HbAl c and full lipid studies, urea and creatinine.

The diabetics were requested to come to the clinic fasted, but it was

impossible to monitor whether they did so. I believe that in the vast

majority of cases they did not comply with this request since Aboriginal

people eat whenever they are hungry. Clinics usually started at 8am, and

we organized transport of patients so that diabetics would be seen first,

but it was only a "four wheel drive full" of patients whom we managed to

get as soon as they got out of bed. Lion (1993) on the basis of her

experience suggested that the only way to ensure that patients are fasted
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is to go to their dwellings as early as possible, wake them up and take

blood samples at that time. This was not practicable in the KRDRS.

Urine samples were tested with a dipstick for sugar, acetone and protein'

The specimens were sent to a laboratory for urinary microalbuminuria -

creatinine ratio. ln the case of a menstruating female, the patient was

asked to return to the health center after the period stopped.

4.7 Treatment issues of diabetic retinopathy in Aboriginal

communities of Katherine, Danryin and Gove regions of the

Northern Territory

The Diabetic Retinopathy Study (DRS), The Early Treatment Diabetic

Retinopathy Study (ETDRS), The Diabetic Vitrectomy Study (DVS) gave a

solid basis for the treatment of diabetic retinopathy in the general

community. Specific medical and cultural issues need to be taken into

cons¡derat¡on when treating diabetic retinopathy in Aboriginal

communities.

These include

. the vast majority of diabetes in Aboriginal communities is type Il

diabetes.

. diabetes in Aboriginal communities is poorly controlled (Stanton, 1985;

Taylor, 1997)

. the difficulties of following - up patients in Aboriginal communities

o the concept of requiring laser treatment when eye sight is still

satisfactory is hard to accept for the Aboriginal patients (personal field

experience)
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O the technical difficulties of laser treatment in Aboriginal patients.

In light of the above, and after discussion with senior colleagues, the DRS

and ETDRS treatment guidelines were modified for the KRDRS as shown

in Table 4. These recommendations are in agreement with the guidelines

in the recent OATSIH publication (OATSIH, 2001) with the exception that

the KRDS, on the basis of clinical experience, also suggested the focal

treatment of leaking exudates outside the CSME definition.
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DRS and ETDRS Aborioinal com m unities

the study

for eyes with proliferative diabetic
retinopathy deferral of panretinal
photocoagulation until the high risk
characteristics develoP did not
significantly change the incidence of
severe visual loss at the conclusion of

at the time of our work it was not possible
to review the patients for more than a
year or two, therefore in case of
proliferative diabetic retinopathy even
without high risk characteristics
immediate photocoagulation was
carried out

for eyes with macular edema and less
severe DR the most effective strategy in
preventing severe visual loss was
immediate focal with delayed scatter only
when more severe diabetic retinopathy
developed, thereby reducing the risk of
moderate visual loss by 50% compared
to treatment deferral

this principle was strictly adhered to

for eyes with macular edema and more
severe retinopathy the most effective
strategy was immediate focal combined
with immediate mild scatter. lt has to be
noted, however, that in this group the
prompt focal and delayed scatter option
was not evaluated.

ln Aboriginal patients after the macular
edema (usually in both eyes) was
treated, a very mild scatter was carried
out during the same week if severe
BDR was present. lf this could not be
done, we were striving to complete the
treatment fairly soon ( hopefully at their 6-
10 weeks review)

for eyes with clinically NOT significant
macular edema there was no statistically
significant difference in the presence of
severe visual loss at 3 years between the
immediate focal treatment and the
deferralgroup

clinically not significant macula edema
was not considered for treatment

for eyes with clinically significant macular
edema the immediate focal treatment
significantly reduced the presence of
severe visual loss

in case of CSME only focal treatment
was carried out as per the ETDRS

the risk of neovascular glaucoma was
reduced by performing PRP, achieving
complete retinal reattachment and
retainino the lens

in patients requiring vitrectomy we carried
out as much PRP as it was possible
before referring them further for
vitrectomV

leaking exudates are not offered for
treatment in the ETDRS

leaking exudates were treated (focal
treatment only) outside the CSME
definition since they were capable of
producing the most bizarre, large areas
of retinal edema, sometimes threatening
the macula as well later

Table 4.3 Modified DRS and ETDRS treatment principles for diabetic
retinopathy ¡n remote Aboriginal communities.
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4.8 Data management and Statistical analysis

Data from the KRDRS data collection form were entered into a database

created in Microsoft Access 97. After checking the individual entries in

Access the database tables were converted to Stata (release 7) datasets

using Stat/Transfer.

Standard statistical methods were used to describe diabetic retinopathy in

the 1993 and 1996 study populations. P values and 95% confidence

intervals around prevalences and risk ratios are derived from log binomial

models incorporating corrections for non - independence of subjects and

eyes due to clustering. These results are asymptotic and should be

treated with caution in the case of sparse data.

The three-year cumulative incidence and an average "annualised"

incidence of diabetic retinopathy are described in subjects and in eyes.

Exact 95% confidence intervals are based on the Poisson distribution

when incidence is calculated for subiects who developed the condition.

When confidence intervals are calculated for the incidence in eyes,

adjustment for clustering of eyes within subjects should be made.

Unfortunately, this estimation, based on maximum likelihood models, is

valid only asymptotically and the majori$ P4%) of the incidences reported

in this thesis are based on small numerators (say, n <10). Therefore,

confidence intervals around cumulative rates for conditions in eyes are

estimated with adjustment for clustering only when the numerator of the

incidence is greater than ten, otherwise the exact method (as for the

incidence in subjects) is used, without regard to clustering. lt is

acknowledged that such intervals will be narrower than is actually the

case, and caution must be exercised in their interpretation'
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4.9 Ethical issues

The process of gaining ethical approval for the project began by writing a

discussion paper entitled "Proposal for the investigation/care of diabetic

eye disorders". This draft proposal was widely circulated for consultation to

all sections of health care professionals involved in the care of diabetics

and eye disorders: DMOs, specialist physicians, nutritionists,

ophthalmologists, medical administrators, epidemiologists, Aboriginal

organisations, NT branch of Diabetes Australia. The Northern Territory

Aboriginal Eye Health Gommittee became a strong advocate of the

project. Comments were received from health professionals within the

Northern Territory and from interstate experts.

After the initial concerns of those involved in the management and care of

diabetics and eye diseases were addressed, the final proposal was

submitted for approval to the Joint lnstitutional Ethics Committee (JIEC) of

the Royal Darwin Hospital and Menzies School of Health Research. The

author was inv¡ted to make a presentation to the Aboriginal Subcommittee

of the JIEC, but was not present at the discussion or voting.

The project received approval from the Joint lnstitutional Ethics Committee

of the Royal Darwin Hospital and Menzies School of Health Research.

The approval was reviewed and extended annually.
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Chapter 5

5 Description of the study population

General overuiew5.1

Suitable definitions of subpopulations within the KRDRS permit a longitudinal

follow-up of subjects over the period 1993 - 1996, and a comparison of

diabetes related variables in Aboriginal communities at the beginning and at

the end of the study.

Some of the variables are known risk factors for DR (eg.: time since diagnosis

of diabetes), other factors, such as age at the time of diagnosis, living

environment and distribution of diabetics in the region may not be risk factors,

but nevertheless changes in their distributions may have an impact on

planning for the long-term care of a diabetic Aboriginal population'

The study population will be described in three sections:

In section 2 the overall characteristics of the study population in 1993 and in

1996 are described.

ln section 3 the characteristics of the core group, non-core 1993 and non-core

1996 group will be described.
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In section 4 the characteristics of the two "newcome/' subgroups of the non-

core 1996 group will be described.

While these subgroups have already been described in Chapter 4 seclion 2.2,

for ease of reference the diagrams that represent the composition of the study

population in 1993 and in 1996 are again presented in Figs 5.1 and 5.2.

non-core population of 1993

core population

Figure 5.1 Subgroups of the study population in 1993.

diagnosed group

core on

non-core

population

of 1996

non-newly diagnosed group

Figure 5.2 Subgroups of the study population in 1996.
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5.2 Description of the diabetic population of Katherine region at the

beginning and at the end of the study

There were 244 known diabetic Aboriginal patients in the Katherine region in

1993. Of these, eight subjects were on the diabetic list of the region, but

Seven were nOt reSiding in the region, and one person was "Out bush"1 at the

time of the community visit. Two subjects refused permission to be examined

There were 23 subjects in whom the retina could not be examined in the right

eye and 30 subjects where the retina could not be examined in the left eye,

but there were only 21 subjects in whom neither the right nor the left retina

could be seen. These 21 subjects were not included in the analysis

investigating the prevalence and incidence of diabetic retinopathy in this

population, but they are included in the description of the diabetic population

of Katherine region. In summary, there were 234 diabetics in the study in

1993, 213 of whom had at least one retina examined.

ln 1996, there were 272 known diabetic Aboriginal patients in the Katherine

region. Of these, 24 subjects were on the diabetic list of the region, but before

the visit three of them died from heart disease, one from kidney disease, one

died from an unknown reason, one subject was in hospital during the study

visit, the whereabouts of one diabetic was unknown to the community, and 17

patients still on the diabetic list of the region were not residing in the region at

the time of the visit. Five subjects refused permission to be examined. There

were five subjects in whom the retina could not be examined in the right eye

' This term is used to refer to the traditional activity of the Aboriginal patients away from the
community (eg.:fishing and hunting); a sign of good health.
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and seven subjects where the retina could not be examined in the left eye,

but there were only four subjects in whom neither the right nor the left retina

could be seen. These four subjects were not included in the analysis

investigating the prevalence and incidence of diabetic retinopathy in this

population, but they are included in the description of the diabetic population

of the Katherine region. In summary, there were 243 diabetics in the study in

1996, 239 of whom had at least one retina examined.

At both the initial (1993) and final review (1996) of the study population there

were five subjects with insulin dependent diabetes mellitus (IDDM), the rest

were diagnosed as non-insulin dependent diabetics (NIDDM). ln both years

the subjects with IDDM were living in remote communities (in 1993, two in

Beswick, one each in Duck Creek, Lajamanu and Ngukurr and in 1996, two in

Bulman, one each in Beswick, Laiamanu and Ngukurr).

Table 5.2.1 shows the distribution of diabetics by settlement at the beginning

and at the end of the study. The number of diabetics under the care of the

Wurli-Wurlinjang Health Center represents the Aboriginal diabetics looked

after by the health center from Kalano community, Katherine and various

"town-camps"2 in Katherine. While there was a moderate increase (4.3%) in

the total number of diabetics in the region by 1996, in Borroloola the number

of diabetics increasedby 52"/". Two-thirds of the diabetics were located in

four major settlements at the beginning and at the end of the study

(Borroloola, Kalkaringi, Lajamanu, Wurli'Wurlinjang). The increase in the

number of diabetics in Borroloola and the distribution of diabetics in the

population have implications for planning intervention and, in particular,

prevention strategies.

' Town camp refers to the more or less permanent habitat of various Aboriginal groups in town. lt
also covers those present on transit to ceremonies or meetings.
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Settlernent-1ive

year of
ophthalmologi ca1

examination
1993 1996

Barunga

Duck Creek

13
5.56

0.8s

t_6
6.58

5
2 .06

HodgsonDowns/River I I 6

| 3.42 2.41
---------+--Kalkarinsi I 21 2I

| 8.97 8.64-il;;;;;- 
i 
-- ---- -- -; --- - - -- -- -; -
I t.ze 1.23

---------+--
Lajamanu I 51 48

| 21-.'79 19.75

Mataranka 5
2.74 2.06

Ngukurr 19
8.!2

L2
4.94

Table 5.2.1

- - - - - - - - - - ;t;;-;;;;- Ï 
- - - - - - - - - 

; 
- - - - - - - - - - 

; 
-

I t.28 0.41-
---------+--

TinlcerCreekl 7 5
| 2.99 2.06

- - - -;;;i 
; ;;;i t;j ;;- i 

- - - - - - - - ;;- - - - - - - - - 
;1 

-
| 22.22 20.99

---------+--Yarralin | 4 3

ì r-.71_ 7.23
- - -;;; J - 

i 
- - - - - - - ;;i- - - - - - - - 

; 4;-
| 100.00 100.00

Distribution of diabetics by settlement in Katherine region ¡n
1993 and 1996. Entries are f requencies and percentages.
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Table 5.2.2 shows the distribution of sex and living environment in 1993 and

1996.

examination and environment
I

""* |

year of
tradítional

no

L2
7 .32

60.00

ophthalmological
1993 -----------
environment

___f:_____l::il
]-52 164

92.68 100.00
7l-.03 70.09

70
100.00
29.9!

214
91.45

L00.00

1996 -----------

female

male

Total

ca
88.57
28.97

ll
79 .71
44.'14

86
100.00
3s.39

traditional environment
_ _ _ __ __ _ _ _i:____ _ __Y:: -- - --:::il

2L 136 L57
13.38 86.62 100.00
55 .26 66 .34 64 .6L

69
80.23
33 .66

8
43
00

20
55
00

rL
40

U

100

234
100.00
100.00

38
!5 .64

100.00

205
84.36

100.00

243
L00.00
100.00

Table 5.2.2 Distribution of sex by living environment in 1993 and 1996
Entries are frequenc¡es, row and column percentages.

Table 5.2.2 shows that in both years there were around twice as many

females as males (female/male ratio = 2.3 in 1993, and 1 .8 in 1996). lt also

shows that the overwhelming majority of the study population was l¡ving ¡n a

traditional env¡ronment at the initial (1993) and final (1996) v¡sits in the

communities (917o and 84% respectively).
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Table 5.2.3 shows the distribution of age by sex and environment in 1993 and

1996. ln 1996 one traditional male subject's age was not recorded.

year of ophthalmological examination and enwironment
1996 -----------

traditional environment traditional envíronment
no yes Total no Yes Total

L993 -----------
sex

fq¡ale f req
mean

SD
min
max

male freq
mean

man

Total freq
mean

SD
min
max

SD

L2
45 .3

qC

39.0
s6.0

8
50.0

8.3
39.0
62.O

L52
50.1
75.2
1-3 .0
91. 0

764
49 .8
1-4 .8
1-3.0
91. 0

2L
48.l-
L2.'7
21-.0
82 .0

136
49.3
14.7
23 .0
94 .0

L57
49 .2
L4.4
2L.0
94.0

'70
5r-.4
1L.L
22.0
78.0

L1
48.8
1_1 .5
30.0
67 .0

85
51. 0
13 .3
1_6.0
81. 0

58
51.6
1-3.'7
16.0
81.0

oz
5l-. 6
11_.5
22.O
78.0max

3
48.
L2.
2r.
82.

20
.2
.U
.0
.0

47
7

39

2t4
50.6
14.2
1_3 .0
91.0

234
50.3
13 .8
l_3 .0
91.0

204
50.1_
L4 .4
r_6. 0
94.0

r-4. 0
16.0
94.0

I
4
0
0
0

242
I49

62

Table 5.2.3 Distribution of age by and environment in 1993 and 1996.

ln 1993 in the non-traditional population the mean age of the women was

nearly five years less than that among men (difference in means = 4.7 years),

in the traditional populat¡on this difference was 1.5 years. ln the non-

traditional populat¡on the mean age was more than three years leSS

(difference in means 3.4 years) than in the traditional population. ln the 1996

Study populat¡on, the mean age was less in all environment/Sex Strata

compared to the 1993 cross-sect¡onal results except in non-traditional

females, where the mean age increased from 45.3 to 48.1 years. There was a

modest change in the mean age of the 1996 study population compared w¡th

the 1993 cross sectional results (decrease by 0.5 years). ln the 1996 study

population the mean age of women and men decreased compared to the

1993 cross sect¡onal results (differences of means = 0.6 and 0.4 years). By
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the end of the study, in the non-traditional population, the difference in mean

age between males and females decreased from 4.7 years to 0.7 years and

in the traditional population the difference in mean age between males and

females increased from 1.5 years to 2.3 years. ln the beginning and at the

end of the study the mean age of the non-traditional population was less than

in the traditional population, however, by the end of the study this difference

decreased f rom 3.4 years in 1993 to 1 .7 years in 1996. These changes may

reflect either new younger diabetics presenting in 1996 or the non-attendance

of older diabetics in 1996, or both. lt is worth noting that that the age of

females in all subsets of environment and year is younger than that of males,

and that the age of non-traditional subjects in all subsets of environment and

year is less than that of traditional subjects.

Table 5.2.4 shows the distribution of the study population by age at the time

of examination and gender in 1993 and in 1996 cross sections. While the

overall proportion of the study sample under 40 was 22"/" in 1993 compared

with 26o/o in 1996, the distribution of age by gender was different in 1996. We

found, that in 199326% of females were under 40 compared with 29/oin

1996. ln males however the proportion of subjects under 40 increased from

13% in 1993 to 2|./" in 1996. This finding has a major implication in

emphasizing the need to incorporate diabetes prevention in the men's health

program.

Table 5.2.5 shows the age at diagnosis of diabetes in the study population in

1993 and 1996. ln 1993, data of two traditional males and five traditional

females were not recorded; in 1996 data of three traditional males and three

traditional females were not recorded.
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age at the
time of
examination

year and sex
1993 ------- - t996

female male TOTAL female male TOTA],

20-24

25-29

30-34

40-44

45-49

50-54

60-64

65-69

t
t6 .67
r.43

1
L6.61
L.43

LO-14

15-19

'70 - 74

1-

100.00
0.61

1
100.00

0.61

20
62.50
12.20

6
75.00

3.66

1
r-00.00

0 .43

L

L00.00
U.4J

L
100.00

1.18

1-

100.00
0 .41

5
100.00

2 .07

18
100.00

1 .44

33
l-00. 00
t3.64

10
100.00

4.L3

242
100.00
100.00

5
83 .33

3 .0s

5
83 .33

3 .05

1-0
83 .33

6.3'7

)
L6.6'7
2.35

11
51.11

? .01_

1_5

75.00
9 .15

20
100.00

8.55

t9
73.08
72.10

26
100.00

'J-O .'7 4

6
00
56

100
2

5
r_00.00

3 .1-8

2
t-1. 11
2.86

10
45 .45
!4.29

70
29.9L

1-00.00

6
100.00

2.56

18
r-00.00

'7 .69

t2
100.00

4.96

35 - 39

16
89
76

1-2
55
32

88
9

42
!2

1_0
30
29

30
L4

23
,7L
o2

54
't

65
L4

5
00
74

25
'7

'7

38.89
L24

1
26.92

8.24

10
40.00
1_t .7 6

20
64.52
t2.20

1-1
35.48
t5.7L

16
59.26
10.19

11
40.74
1-2.94

27
100.00

1-1.1_6

L2
37.50
7'1 .L4

2L
63.64
r_3 .3 I

L2
36.36
1¿. 1)

33
1-00.00

L3 .64

31
100.00
13.25

32
100.00

13.68

22
1-00.00

9 .40

2L
63.64
r_3 .3 8

L2
36.36
1-4.12

s5-59 23
69.10
1-4.02

1-3
68.42
8.28

6
31.58
7.05

79
100. 00

7 .85

1-2
34.29
1-7 .!4

15
57.69
9.55

33
L00.00

14 .10

35
1_00.00
t4 .96

I
r_00.00

3.42

2
2s.00
2.86

1_5

60.00
9.55

25
1_00.00
10.33

zõ
00
14

1
00
89

l-0 0
10

100
2

1-1
31
94

10
'7 6 .92

5 .10

'7

87 .50
4.27

t64
70.09

100.00

3
23.O8 r-004.29 5

I
L2.50
L.43

l
70.00

4 .46

3
42 .86

3 .53

Õ

100.00
3 .42

3
30.00

3 .53

5l
13
00
56

4
I4
55

75+

TOTAI. 234
100.00
100.00

85
35.L2

100.00

L51
64.88

100.00

Table 5.2.4 Distribution of the study population by age at the time of
examinat¡on and sex ¡n 1993 and in 1996.
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In the study population in 1993 and in 1996, diabetes was diagnosed at an

earlier age in the non-traditional than in the traditional population (differences

of means 3.2 and 2.5 years).

Table 5.2.5 also shows that in the study population of 1996 the age at

diagnosis of diabetes decreased in each subgroup, except in non-traditional

females, where it increased by 0.4 (f rom 41 '8 to 42.2) years'

I

I

".* |

year of
traditional envi-rorìment traditional enviroilnent

- - - - - - -i: - - - - - - -Y:: - - - - -i:::i - - - - - - - - - -::- - - - - - -Y:: - - - - -1::i1

ophthalmol ogical
1993 -----------

74't

examlnation and environment
t996 -----------

female freq
mean

SD
min
max

male freq
MEAJì

man

Total freq
mean

man
max

t2 159
45.7
14.5
1-2.0
90.0

133
44.L
L4.3
l_4.0
90.0

L54
43.9
t4.t
1-4.0
90.0

2I
.2
.8

n
.0

L7
.6

q

.0

.U

60

.5

.0

.0

46
15
t2
90

46
t2
14
72

4t.8
5.0

36.0
52.0

44
5

34
51

20
43 .0

t,

34.0
52.0

0
0
0
0

42
t2
2t
8l_

42
9

26
62

42
Lt
2t
81

SD

max

SD

3
7
0
0
0

8
9
4
0
0

38
.4

.U

.0

68
46.5
1-L.9
14. 0
'72.0

201
46.2
L4.3
1.2.0
90.0

227
45.9
13.8
]-2.0
90.0

199
44 .9
t4.L
14.0
90.0

231
44.5
t3 .7
l-4.0
90.0

I
45.
13.
15.
'12.

Òo
46 .5

t-5 .0
12.0

Table 5.2.5 Age at diagnosis of dlabetes by sex and living environment
in 1993 and 1996.

Table 5.2.6 shows the time s¡nce diagnosis of diabetes in the study

population at the time of the ophthalmic examination. ln 1993 there were no

data for five traditional females and two traditional males; in 1996 there were

no data for two traditional males and three traditional females. There is one

more traditional male subject in this table than in table 5.2.5, since the time
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s¡nce diagnosis of this subject is known, but the age at diagnosis (and the age

at the time of examination) of this subject is unknown.

The striking feature of table 5.2.6 is the short time since diagnosis of diabetes

at the time of the ophthalmological examination. One might expect an

increase in the "time since diagnosis of diabetes" by 1996 just because of the

cohort effect f rom subjects examined in both years. However, only 108 of the

243 subjects in 1996 were seen in both 1993 and 1 996. The modest increase

in the time since diagnosis suggests that in the "newcomers" of the 1996

subpopulation (non-core population, see chapters 4.2.2 and 5.4) the "time

since diagnosis of diabetes" at the time of the ophthalmological examination

is still short.

year of ophthalmologj-ca1 examination and environment
7996 -----------

tradiEíonal envíronment traditional environment
no yes Total- no Yes Totaf

1993 -----------
sex

femåIe freq
mean

SD
min
max

male freq
mean

SD
min
max

Total freq
mean

mr_n
max

L2 L4'7 t_5 9 2L 133 L54

84
5.2

2tr
3.0
1.0
9.0

5
5
0

1,4

6.0
5.0
0.0

2L.0

L7
6.2
5.0
0.0

17 .0

38
6.1
4.9
0.0

2!.0

3.4
0.0

26 .0

68
4.6

0.0
25 .0

))1
4.0
4.0
0.0

26 .0

60
.6
.l-
.U
.0

?

3
0

26

4
5
U

25

20'l
3.9
4.0
0.0

26.0

4
3
0
0

1
5
0
0

5
4
0

29

5
4
0

29

6
4.(
0.

)1

2
0
0

7
9
1-

0
0

5
0

27

t?
5.
4.
0.
9.

00
.1

.0

.0

Õ

1
l_

0
0

1
0
0

8
3
6
0
0

SD

20
4.2
3.9
0.0

14.0

)
5
4
0
92

Table 5.2.6 Years s¡nce diagnosis of diabetes at the time of ophthalmic
exam¡nation at the beginning (1993) and at the end (1996)
of the study.
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Tables 5.2.7 and 5.2.8 show the time since diagnosis by five year intervals at

the beginning and at the end of the study.

Tables 5.2.7 and 5.2.8 show that in 1993, 60% of subjects (12120) were

diagnosed with diabetes 0 - 4 years before the examination in the non-

traditional environment compared with 66% (1 491207) of subiects in the

traditional environment. The respective findings for 1996 are 50/o (19/38) and

53% (106/200). ln 1993 66% (1491227) ot the study population was

diagnosed 0 - 4 years prior to the examination compared with 53% (1251238)

in 1996. The proportion of subjects diagnosed with diabetes 15 years or more

prior to examination however was only 1.3o/o (31227) in 1993 compared with

3.4o/" (8/238) in 1996.
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time I

since I

rliamosis I envirorunent and sex
of I --- non-traditional -- ----- traditional ---- TOTAI -------
diabetes I femate male TOTA]J female male TOTAI, female male TOTÀI
----------+-
non-cote

u-4 2 7 3 56 23 '79 58 24 82
66 .6't 33 .33 100.00 70.89 29 .r! 1-00.00 70.73 29 -27 100. 00

100. oo 50. oo 75.00 69 .14 65 .71, 68.10 69 .88 64 -86 68.33

10-14

5-9

10-19

I
100.00

50.00

50.00
100.00

3
33.33
50.00

1
20.00
1-6 .61

6
3? .50

r-00.00

L
100.00
25.00

22484.62 15.38
27 .1-6 77.43

3633.33 66.61
3 .70 L7 .L4

26
l_00.00

22 .4L

22
8L.48
26.5L

9
1_00.00

'7.76

521
L8.52 1-00. 00
13 .51_ 22.50

66
L6

69
61 100.00
22 7 .50

1_

100.00
2 .86

l_

100.00
0.86

1
1_00.00

1.10

3
33.33

3 .61

6
10

47
70.15
6t -84

L
r_00.00

2.10

1
100.00

2.'t0
83 31

9 -L'7 30.83
0.00 l-00.00

1
100.00

0.83

25-29

TOTA],

25-29

TOTA],

t
s0.00

100.00

4
100.00
100. 00

1-1-6
100.00
r-00. 00

L

00
85

2't
00
61

l_00.
U.

35
L't
00

4
00
00

100.
29.

41,
69
12

66
53
00

2
00
33

8169.83 30
100.00 100

L

r_00.00
2.86

L7
29.3r
68.00

6
22.22
24 .00

25
27.47

100.00

t-
100.00

0.83

7
21- .88
22.58

3-20
1-00.00
100.00

o/
100.00

62 .62

32
1-00.00
29.9r

t_

100.00
0.93

core
0-4

5-9

10-14

6
66 .67
60.00

9
100.00

56.25

5
100.00

3L.25

2
100.00
12.50

58
100.00

63.74

20
29.85
64.52

80
40

10
50
00

62
00

21
77.18
3r.82

3
60.00

4 .55

2
40.00

8.00

5
r-00.00

5 .49

78.
25
13
89

100
6

4
51 .t4
t2.90100

33

3
42 .86

3 .9s

t
100.00

I.32
76

71.03
100.00

31 L
28.97 100.

100.00 100.

7
00
54

07
00
00

L

100.00
1-.52

1

1_6

100.00
1-00.00

72
100

9T
100.00
100.00

Table 5.2.7 Distribution of time since diagnosis by sex and environment in
1993. Entries are f requencies, row and column percentages.
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time
since
diagmosis
of
d.iabetes

envíronment and sex
--- non-traditional -- ----- traditional ---- ToT-AL -------
female male TOTAI, female male TOTAI, female mal-e TOTAL

noû-cote
0-4

5-9

1-O - 14

1s-19

20-24

25-29

TOTÀL

6
46.75
54.55

1-

2s.00
9.09

3
75.00
27 .2'7

7
53 .8s
63.64

t-3 50
l-00. 00 60.24
59.09 74.63

1
2s.00
9.09

4L2100.00 ?0. s9
18.18 \'7.9r

43100.00 7s.00
1_8.1_8 4.48

1
00
38

4450.00 50.00s.13 7.55

56 40 96
58.33 4]-.67 100.00'11.'t9 '15.41 73.28

1-5 6 21.
7 L.43 28 .57 100 . 00
L9 .23 1-1-.32 16. 03

27366.6'7 33 .33 100.00
2.56 1. 89 2 .29

lLz
s0. 00 50.00 1-00.00r.28 1_. 89 1.53

11
100.00 100.00

1.89 0.76

33
39.'16
78.57

5
29.41
11.90

1-

33 .33
2.38

L

100. 00
2.38

83
l-00.00
16.15

7't
100.00

15.60

3
100.00

2.'75

1
1_00.00

0 .92

L
100.00

0.92

25
2

3
00
27

15
27

a
61
99

100
3

8
00
TL

100
5

4
00
b/

1
100.00

9.09

10

1
100.00

2.38
t

00
55

100
4

L1 11
0.00 s0.00
0.00 1-00.00

22 6'7 42 109 '78 53 131
100.00 6r.41 38.53 100.00 s9.54 40.46 100.00
1-00. 00 100.00 100.00 100.00 100. 00 1-00.00 l-00.00

core
0-4

5-9

10 - t-4

15 - 1_9

25-29

TOTAI

42616123209
66 .6't 33 .33 100. 00 69 .57 30.43 100.00 68.9't 31.03
40.00 33 .33 3? . s0 24.24 28.00 25.27 26 .32 29 .O3

100
2'7

1
00
93

100
0

29
00
l_0

4266.61 33 .3340.00 33.33

1
100.00

76.6'7

6
00
50

100
37

39
75.00
s9.09

r
r-00.00

1.52

58
100.00
54.2r

52
00
L4

100
5'1

25
52

L3
00
00

43 15'74.14 25.86
56. s8 48.39

)
66.67
20.00

10
66 .67
15.1-5

L2
67
19

66
15

33
1-6

76
03
00

1333 1-00.0067 18.75

1
100.00

6.25

5
33 .33
20.00

25
t1 ¿.1

100.00

15
100.00

1-6 .48

L

100.00
l_. l-0

6
33 .33
19.35

18
100.00

76.82

1
t_00.00

0.93

l-
00
23

100
3

1
100.00

\.32
10

62.50
100.00

6
37.50

100.00

L6
100.00
1-00.00

66
'72.53

r_00.00

97
r_00.00
r_00.00

31
28 .97

1_00.00

107
100.00
100.00

7L
100

Table 5.2.8 Distribution of t¡me since diagnosis by sex and environment in
1996. Entries are frequenc¡es, row and column percentages.
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The diagnosis of diabetes is a major issue in Aboriginal communities and a

crucial one for the study of diabetic retinopathy, since the duration of diabetes at

the time of ophthalmological examination is a risk factor for the development of

diabetic retinopathy.

Welborn in the Australian Diabetes Screening Study have measured the random

blood sugar level (BSL) of 50859 subjects, and those who had a BSL above 5'5

mmol/! were referred for a glucose tolerance test (GTT) (Welborn, 1997).

Welborn et al describe the distribution of random BSLs in those subjects who

had been classified as diabetic, non-diabetic or had impaired glucose tolerance

on the basis of a GTT. In this Australian population (drawn from all states,

except the Australian CapitalTerritory and the Northern Territory), of allthose

subjects who were identified as diabetics, about 45o/o of subjects appeared with

random BSL values in the range of 8.5-11.5 mmol/l and only about 14 % had a

random blood sugar of 11.5 mmol/l or higher at the time of diagnosis. The mean

of those who had random BSLs higher than 11.5 mmol/l random BSL was not

reported.

Qiao et al in a Scandinavian population of 1008 persons (that included 18 known

diabetics) studied the sensitivity of random BSL in the diagnosis of diabetes.

They also described the distribution of random BSL values in those who were

identified as diabetics, non-diabetics or having impaired glucose tolerance (lGT),

as defined by the GTT. Among those who proved to be diabetics, the mean

random BSL was 7.5 mmol/l in men and 6 mmol/l among women. From the

graphs presented by these authors it can be seen that fewer lhan 2O"/" of those

diagnosed with diabetes had a random BSL higher than 1 l mmol/l in men and

only one subject who was diagnosed with diabetes had a higher than lOmmolil

random BSL in women (Qiao, 1995).
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ln the light of these studies the random BSL values at diagnosis in Aboriginal

communities are remarkable.

In 1993 there were data on 85 subjects, 83 of whom were diagnosed on the

basis of random BSLs and 2 using the GTT. Of the 83 subjects there were

complete data on 82. The subject with incomplete data was a female living in a

traditional environment. Of the subjects with missing data there were 3 female

and 4 male subjects living in a non-traditional environment and, 101 females and

41 males living in a traditional environment.

fn 1996 data on 147 diabetics were recorded, 137 ol whom were diagnosed on

the basis of random BSLs and the remaining ten subjects were diagnosed with a

GTT. There was a female subject living in a traditional environment with

incomplete data, so of these 137 subjects there are complete data on 136

subjects. There were 11 males and nine females in the non-traditional

environment and 24 male and 52 female subjects in the traditional environment

(total 96 subjects) where the method of diagnosis and the test values were not

recorded.

All 83 diabetics in 1993 and all but one of the 136 in 1996 had NIDDM

As table 5.2.9 shows, the random BSL values were high in the Aboriginal

population at the time of diagnosis. Hence, the majority of Aboriginal diabetics

were diagnosed using a random blood sugar level only and only a small

percentage of the diabetics presented with a random blood sugar value in the

critical range which required a GTT to establish the diagnosis.

These findings raise the question: was there any bias in recording the method of

diagnosis in the study subjects (are these figures representative of those whose
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method of diagnosis was unknown)? This question is answered in part by results

shown in tables 5.2.9 - 5.2.12.

year of ophthatmologicaf examínation a¡rd environment.
1996 -----------

traditional environment traditional environment
no yes Total no Yes Total

r_993 -----------
sex

fæale freq
mealr

SD
min
max

malc freq
mean

SD
min
m¿x

Total freq
mean

SD
min
max

15L4
9
3
5)
L

48
.6
.1

q

.5

5'7
1-5 .4
3.1
ôo

21 .5

T2
l_5.3
3.4

L1-.2
2L.L

15
15 .3

1a

9.3

15.6
4.6

11 .5
30.0

6
1-6 .4

6.9
L1-.4
30.0

/o
15 .5
4.2

1-1-.2
30.0

15.4
3.3
9.9

25 .9

15

9
25

136
1,5 .4
3.6
9.3

30.0

8l
.3
.2
.3
.7

43
l-5 .3
3.8

tL.2
25 .9

15
3
9

25

3
9

2L

L5
3

l_1
25

3
1-\
2L

4
18 .5

't .1
13 .0
30.0

l-3
15.6
5.2tr.2

30.0

2L
.0
,.7
.5
.9

25

1l- 869 82
l-5.5
3.6
9.9

30.0

1B
.6
.1
.2
.0

15
4

l_1
30

3
4
3
9

Table 5.2.9 Random BSL values (mmol/l) at the time of diagnosis of
diabetes by sex and env¡ronment in 1993 and 1996.

Tables 5.2.10 and 5.2.1 1 show the distribution of subjects by gender and

env¡ronment in those subjects where the diagnosis was made by random BSL,

compared with those where the method of diagnos¡s was not recorded. These

tables show that in both 1993 and in 1996 the proportion of males and females

was nearly the same in those subjects where the diagnosis was established by

random BSL compared w¡th those where the method of diagnos¡s was not

recorded. The distribution of traditional and non-traditional living environments is

different between the diagnostlc groups in both 1993 and 1996, but it can be

seen in Table 5.2.9 that the random BSL does not differ between the two

environments.
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method of
diagmosis
is known

enwironment and sex
--- non-traditional -- ----- traditional ---- TOTAL -------
fe:nale male TOTAL female male ToTAl, female male ToTÃI

no

yes

TOTA],

9
69.23
75.00

3
42.86
25.00

4 7 1-01- 4t L42 104 45 L49
5't.L4 100.00 1!.13 28.8'7 l-00.00 69.80 30.20 1-00'00
50.OO 35.00 6'7.79 66.13 67.30 64.60 64.29 64.50

4L3
30.'7'7 100.00
50.00 65.00

8 20
40.00 100.00

100.00 r-00.00

21, 69
30.43 100.00
33.87 32.10

62 27r
29.38 100.00

100.00 100. 00

25 82
3 0 .49 100. 00
35.71 35.50

'70 23r
30.30 100.00

100.00 100.00

48
69 .51
32.2r

57
69. s1
35 .40

72
60.00

100.00

t49
10 .62

100.00

161
69.70

100.00

Table 5.2.10 Distribution of subjects in 1993 by sex and environment in the
group where diabetes was diagnosed with random BSL
compared to the group where the method of diagnosis was not
recorded. Entries are frequencies, row and column
percentages.

method of
diagmosis
is known

environment and. sex
--- non-traditionat -- ----- traditional ----
female male TOTAL female male TOTA], female

TOTAI -------male TOTÀ],

no

yes

TOTAL

9
45.00
42.86

11
55.00
64.7L

6
33 .33
35.29

20
r_00.00

52 .63

trt
68.42
40.94

24
31.58
35.82

/b
100. 00
39.18

96
1_00.00
41.38

136
1_00.00

58 .62

2t5s.26 44
100.00 100

3 8 I2't
100.00 65.46
100.00 l-00. 00

]-94 148
100.00 63.79
1-00.00 1_00.00

6l- 35
63 .54 36.46
4L.22 41-.67

84
36.2r

100.00

I2
66 .61
51 .I4

18 75
100.00 63 .56
47.37 59.05

43
36.44
64.18

61
34.54

100.00

118 87 49
100.00 63 .91 36.03
60.82 s8. ?8 s8.33

t'7
'74
00

232
100.00
r-00.00

Table 5.2.'11 Distribution of subjects in 1993 by sex and environment in the
group where diabetes was diagnosed with random BSL
compared to the group where the method of diagnos¡s was not
recorded. Entries are frequencies, row and column
percentages.
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Tables 5.2.12 and 5.2.13 show the distribution of age by gender and living

environment in those subjects where the diagnosis of diabetes was made by

random BSL compared with those where the method of diagnosis was not

recorded.

Table 5.2.12 shows, that in 1993 the mean age of those whose diabetes was

diagnosed by random BSL was 50.2 years compared with 50.6 years where

the method of diagnosis of diabetes was not recorded. In 1993 the males were

3 years older (on average) in the group where the diagnosis was recorded, but

the females in the same group were (on average) 1.8 year younger. Since the

male/female ratio is nearly the same in both the "diagnosis recorded and

diagnosed with random BSL" group and the "diagnosis not recorded" group,

the different age distribution by sex in the sample is unlikely to cause bias if the

results from this sample are applied to the 1993 study population.

ln 1996 however, both females and males are older in the "diagnosis not

recorded" group (table 5.2.13). lt means that in case the event of detection bias

(diagnosis was made well after clinical symptoms were present) the younger

age in the "diagnosis recorded and diagnosed with random BSL" may bias the

findings towards a lower BSL level if the results from the sample were to be

applied to the entire study population and diabetes would have developed at

the same age in both populations. Detection bias however is unlikely to be

present in the study (see later).
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method of I envíronment and sex
diaonosis I --- non-traditional- -- ----- traditional ---- Total- -------
i" inortr I femate male Total female male Total femal-e male Total

+----------
no freq

mean
SÐ

min
max

50
t_1
)t
13

6
51.
L1_.
22.
78.

L42 L04 45 L49
50.7 s0.7 50.3 50. 6
1,4.6 15 .5 1L.5 t4.4
13.0 13.0 22.0 1-3.0
83.0 83.0 73 .0 83 .0

4
49 .8

8.2
42.0
61.0

48
49 .6
L4.2
20.0
91.0

2r
s4.0
10.9
39.0
?8.0

69
50.9
t3 .4
20 .0
91.0

51
48 .9
13 .3
20 .0
91.0

53 .3
10.5
39.0
78.0

70
5L.4
11 .1
22 .0
78.0

23L
50.4
L3.7
13 .0
9r_.0

45
tI
't
0
0

1
3
z
0
0

4
3
7
0
0

3
7
4
0
0

9
1_

õ
0
0

50
9

39
62

I
s0.0

8.3
39.0
62 .0

1-0
50.
15.
13.
83.

1-4
50.
l_5 .
13.
91.

48
I

39
62

13
46.5
6.6

39.0
61.0

20
47 .2
7.0

39.0
62.0

4L
.3
.1
.0

yeE freq
mean

ml-n
max

Total freq
mean

ml-n
max

6
4I
53

45
5

39
56

L2
45.3
5.6

39.0
56.0

8225

SD

SD

50.2
12 .6
20 .0
91.0

2
6
5
0
0

9
4)
0
0

a1
50.
L4.
13.
9l_.

L

2
0
0

6L
n

.1

.U

.0

L
50
L4
13
9L

Table 5.2.12 Distribution of age in 1993 by sex and environment in the
group where diabetes was diagnosed with a random BSL
compared to the group where the method of diagnosis was not
recorded.

It is unlikely that these e)dreme values were found due to the lack of vigilance

in diagnosis and these diabetics were found well after their diabetes had been

present, since all health care professionals in the Northern Territory were so

focused on the high prevalence of diabetes in the Aboriginal population that if

any Aboriginal patient presented with any minor ailments, a random blood

sugar was routinely measured. Burns reported that the 2100 people in

Maningrida and its 24 surrounding outstations (located at the Western

boundary of Arnheim Land in the Northern Territory) make 26500 presentations

per year to Maningrida Health Center (Burns, 1998). Even though the

presentations were not strat¡f¡ed by age, these figures show that there were

ample occasions for opportunistic screening in the communities.
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mêthod of I environment a¡.d sex
diacrnosis I --- non-traditíonal -- ----- traditional ---- Total -------
is Ënown I temale male Total female male Total female male Total

+----------
r1o f req

mean
SD

min
max

76 6t9
45.7
1_3 .6
21-.0
60.0

11 20 s2 24
.'1 47 .7 5L.9 52.3
.8 1-2.5 14.6 ]-2.6
.0 2r.0 24.O 25.0
.0 67 .0 76.0 76.0

94
2
1

.0

.0

U

9
0
0

t4 .6
2L.O
'16.0

35
5l_.5
12.3
25.0
76.0

96
51-.1
1-3 .l
2!.0
75.0

L2
50.4
1-2.r
34.0
82.0

6
47 .2
LL.9
30.0
64.O

18
49.3
11. I
30.0
82.0

75
48 .4
14.5
23.O
94.0

43
s0.8
1-4 .6
r-6.0
81_.0

1l_ I
49 .3
L4 .6
l_6.0
94. 0

49
50.4
74.3
16.0
8r_.0

136
49 .3
]-4.2
r_6.0
94.0

!7
48.8
11 .5
30.0
61.0

38
48 .4
t2.o
2r.o
82 .0

r27
49.8
1-4 .6
23.0
94.0

1-48
49 .6
L4.3
2L.O
94. 0

52
13
24
/b

t
50
74
16
94

67
51.3
13 .9
16.0
81.0

49
11-
32
6'7

27
.l-

1
.0
.0

48
L2
2t
82

50

yes freq
mean

SD
min
max

Total freq
mean

SD
min
max

87
48.'7
t4.2
23.0
94.0

23
50.
L4.
16.
94.

84
50.8
L3 .4
1_6.0
81.0

z
0
0
0
0

Table 5.2.13 Distribution of age in 1996 by sex and env¡ronment in the
group where diabetes was d¡agnosed w¡th random BSL
compared to the group where the method of diagnos¡s was
not recorded.
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Bell suggested that the extremely high random BSL values may have

been due to detection bias, since between 1990 and 1994 the oppoftunistic

screen¡ng for diabetes was strongly encouraged by the District Medical

Officers (DMOs) and therefore subjects who avoided detection previously

may have been diagnosed with diabetes at a much later stage of their

disease, hence the high random BSL values (Bell, 2002).

To determine whether this may be the case requires examination of the

distribution of random BSL values at the time of diagnosis in subjects that

were diagnosed prior to 1990, between 1990 - 1994 and after 1994.

Table 5.2.14 shows that the start of an opportunistic screening program did

not have an effect on the random BSL levels at diagnosis. The high

random BSL at the time of diagnosis in the 1993 and 1996 study

population raises the question of weather the health centers in the

communities are in a position to diagnose diabetes at an early stage due to

the mobility of the population; or the onset of type ll diabetes in Aboriginal

patients is "subacute" with high random blood sugar values already at the

time of diagnosis.
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díabetes
diagmosed

random BSL
-- l-993 -- -- t996 --yes yes

before 1990
freq
mean

SD
min
max

1990 - 1994
freq
mean

SD
min
max

51
1s.3

33
16.1
4.5

11_.3
30.0

1
t4.
tL.
2L.

15
4
9

25

31
t5.'t
4.6
9.9

30.0

2
LI
2I

3
I
7

5

9
2
5

28
.8

2

-7

199s - 1996
freq
mean

SD
min
max

Table 5.2.14 Random blood sugar values in the "diagnosed by random
BSL group" in 1993 and in 1996 by year of diagnosis.
(Note the opportunist¡c screening campaign was
encouraged after 1 990).

It is well documented that time since diagnosis of diabetes is a risk factor

for the development of the diabetic retinopathy. Therefore, it is important to

exam¡ne the proportion of diabetics diagnosed before the age of 40 in the

1993 and in the 1996 study population. These subjects, due to improved

medical serv¡ces will most likely be exposed to the adverse pathological

processes of diabetes for longer during their lives and therefore, more

likely to develop diabetic retinopathy.

Table 5.2.15 shows that the proportion of subjects diagnosed under the

age of 40, after the emphasis on opportunistic screening program,

increased in the 1996 study population. This has an impact on future

seruice needs (see discuss¡on).
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age at I Year
diagmosis I 1993 1-996

<40

>40

TOTAI,

88
68.22

TUJ
62 .42

4t 62
31.78 37 .58

t29
100.00

165
100.00

Table 5.2.15 Age at the time of diagnosis in 1993 and 1996 in those
diagnosed with diabetes since 1990 (introduction of
opportunistic screening program in Katherine
region).Entries are frequencies and percentages.
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5.3 Description of the "core" population and "non-core" populations

of the study

The "core population" denotes a cohoft of Aboriginal diabetics who were

present in the Katherine region in 1993 and in 1996 and in whom at least

one of the retinas could be examined on both occasions.

The "non-core population" of 1993 denotes Aboriginal diabetics who were

present in Katherine region in 1993 and at least one of the retinas could be

examined but were lost to follow-up by the end of the study.

The "non-core population" of 1996 denotes Aboriginal diabetics who were

not seen in Katherine region in 1993 but were seen in 1996 and at least

one of the retinas could be examined.

It is important to describe the core population separately, since it

represents the subpopulation which gives information about the

progression of diabetic eye disease in Katherine region. The description of

the non-core population in 1993 allows us to identify the characteristics of

the subpopulation that was lost to follow-up, and the description of the non-

core population of 1996 shows the characteristics of the newcomers in the

study.

Of the total diabetic study population ol 234 in 1993 and 243 in 1996, there

were 1 18 subjects who were reviewed in both years. Of these, in nine

subjects neither retina could be examined in 1993. (Both retinas of six of
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these patients, and one of the retinas of one of the patients could be

examined in 1996. There were two patients in whom neither ret¡na could be

seen in 1996.) There was one subject who could be examined in 1993 but

neither of her retinas could be seen in 1996. Therefore, there were 108

diabetic subjects in whom at least one of the retinas could be examined in

1993 and in 1996.

Table 5.3.1 shows the distribution of the core population by settlement in

1993 and in 1996. The distribution of the core population by settlement is

fairly similar to the distribution of the entire study population (see table

5.2.1).

Tables 5.3.2 and 5.3.3 show the distribution of sex and living environment

in the core and non-core population in i 993 and in 1996. They show that in

1993 the female/male ratio was2.2 in the non-core and 2.5 in the core

populations, respectively. The respective findings for 1996 are 1.5 and 2.5.

Table 5.3.4 shows the distribution of age in the core and the non-core

population in 1993.

Table 5.3.5 shows the distribution of age in the core and the non-core

population in 1996. The date of birth of one male non-core subject living in

a traditional environment was not recorded in the 1996 study population.

Table 5.3.4 shows that in 1993 the non-core population was older than the

core population (difference in means = 2.3 years). Those females who

were lost to follow up were older than those who stayed in the study

(difference in means = 5.8 years). Among males, those who were lost to

follow-up were younger than those who stayed in the study (differences of
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means = 5.9 years). This distribution may reflect the mortality among

women and an increased mobility among men (see discussion).
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Distribution of the core population in 1993 and in 1996.
Entries are frequencies and percentages.

l-0 8
100.00

l_0 I
100.00

Table 5.3.1
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sex

----------+--
f emal-e

male

TOTAI,

core subjects and environment
non-core core ------- TOTAL --------

non- traditional non- traditi-onal non- traditional-
traditional ToTAr traditional ToTAI traditional ToTAL

-----;------;;------;;-------'õ------¿;------;;------- ,;----- ';;--'--¡¿i2.30 9t .'10 100. oo L2.99 87.01 100.00 7 .32 92 -68 100.00
50.00 69.67 69.05 62.50 72.83 ?l-.30 60-00 71'03 70.09

2
13
00

5
50

373962531
94.87 1-00.00 19.35 80.6s 1-00.00
30.33 30.95 37.50 27.t7 28.'10

4 722 L26 L6 92 108
3.r7 96.83 1-00.00 74.8L 8s.19 100.00

r-00.00 100. 00 100.00 1-00. 00 100. 00 100.00

I
Lt.43
40.00

20
8.5s

100.00

62 70
88 .5? 1-00. 0028.9't 29 .91

2L4 234
9r.45 100.00

100.00 100.00

Table 5.3.2 Distribution of sex by living environment in the core and non-
core population in 1993. Entries are f requenc¡es, row and
column percentages.

sex

female

male

TOTAL

core sulcjects and environment
non-core core ------- TOTÃI --------

non- traditional non- traditional non- traditional
traditional ToTAL traditional ToTAL traditional ToTÃI

11 69 I0 10 61 '/1 2r l-3 6 !51
13 . ?s 86.25 100. oo t2.99 87 .01 L00.00 13 .38 86 -52 100.00
50.00 61.06 s9.26 62.50 12.83 1!.30 55'26 66-34 64.6L

!L
20.00
50.00

44
80.00 100
38.94 40

55
.00
.74

22
16 .30

100.00

113
83.70

100.00

1_3 5
100.00
100.00

t6 92 l-08
r-4.81 8s.19 100.00

100.00 100.00 1-00. 00

38
15.64 84

L00. 00 100

205
.36
.00

243
100.00
100.00

6 25 31 L't 69 86
19.35 80.65 100.00 L9.1'l 80.23 100.00
3?.50 21 .!'t 28.'t0 44.14 33.66 35.39

Table 5.3.3 Distribution of sex by living environment in the core and non-
core population in 1996. Entries are frequencies, row and
column percentages.
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I core subjects and environment
| ------- non-core core ------- ToT.AI --------
I tro.r- traditional non- traditional non- traditional

sex I traditional TOTAL traditional TOTAL Èraditional TOTAI,
--+---------

fenåIe freq
mean

SD
mín
max

¡na1e freq
mean

SD
min
max

Total freq
mean

man
max

2
42.5

0.7
42.0
43 .0

2
47 .5
7.8

42.0
53.0

4
4s.0
5.4

42.0
53.0

8s 87 10 61 77 !2 r52
52 .7 52 .5 45.8 46.9 46.'1 45.3 50.1
75 .'7 15.6 6 .1 14.L 13 .3 5 .6 1,5.2
1-3 . 0 r-3 .0 39.0 20.0 20.0 39.0 13 . 0
83.0 83 .0 s6.0 91.0 91.0 56.0 91.0

1-64
49
L4
13
9L

8
8
0
0

37
48.9
LL.4
22.0
73.0

6
50.8
9.0

39.0
62.O

'E55.6
l_0. 6
31 .0
78.0

Jt-
54.7
10.3
37.0
78.0

62
51.6
11. 5
22.0
78.0

10
5L.4
11. r_
a) 

^78.0

108
49. 0
l-3 .0
20.0
9l-.0

2L4
s0.6
14.2
l_3.0
9l_. 0

234
50.3
L3.8
l_3.0
9r-.0

L2
51.
L4.
13.
83.

2
5
6
0
0

39
48.8
t1-.2
22.0
73.0

6
3
4
0
0

L2
51.
14.
13.
aJ.

9
49.
13.
20.
91 .

16
.7
.4
.0

n

I
0
3
0
0

0
0
0

2
3
'7

0
0

50I
39
62

7
39
62

20
47 .2

SD
47

7
39
62

Table 5.3.4 Distribution of age by sex and environment in the core and non-
core population in 1993.

sex

core subjects and environment
non-core core ------- TOTA], --------

non- traditional non- traditional non- traditional
traditional ToTAL traditional TOTAI traditional ToTÀI

fdrâIe freq
mean

SD
min
max

måIe freq
mean

m1n
max

Totel freq
mean

mln
max

11 59 80 10 61
47 .5 48.8 48.1 48.8 49 .9
1?.0 15.3 15.5 6.1 L4.!
2I.0 24.0 2!.0 42.0 23 .0
82.0 80. 0 82.0 59 . 0 94.0

48.1
L2.7
2r.0
82.0

Ll-
46.L
72.2
30.0
67 .0

54
47 .2
13 .4
16.0
'76 -0

57 .'t
r_0.3
40.0
81. 0

t1
48.8
1-1-.5
30.0
61.0

68
5r-. 6
L3 .7
16.0
8l_.0

77 21- 136 L51
49
13

94

2
4
0
0

3
7
0
0

7
3
0
n

85
.0)
.0
.0

I
0
0
0

49
T4
aa

94

204
50.1
t4 .4
16.0
94.0

49
T4
2L
94

51
L3
1b
81

/o
L4
lb
o/

43
47.5
13.8
l-6. 0
76.0

22
46 .8
74.5
21-.O
82.0

50.7
1.4

42 .0
65.0

92
52.2
L3.7
23 .0
94 .0

108
52,0
l_3.0
23 .0
94.0

38
48 .4
L2.O
2t. o
82,0

6
ó
0
0
0

3L

242l-6

25
s8.6

SD

SD

10
40
81

53
9

42
65

6
0
0

L\
48.
\4.
L6.
80.

)
3
7
0
0

t-3
48.
14.

4
1
6
0
0

lb
82

Table 5.3.5 Distribution of age by sex and environment in the core
and non-core population in 1996.

One might think that the lower mean age of diabetics in the study

population of 1996 is simply an artefact of better disease surveillance in
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the communities. However, the surveillance system did not change in the

communities between 1990, when policies for DM surveillance were first

formulated, and 1996. Tables 5.3.4 and 5.3.5 show that the mean age of

the "newcomers" (non-core population of 1996) in 1996 was 3.9 years

younger than those who stayed in the study until 1996 (core population in

1996) and 2.2 years younger than the total population in 1993. Therefore,

the "newcomers" (non-core population of 1996) represent a younger

group in the study.

This finding necessitates the comparison of age at diagnosis between

groups, since diagnosis at an earlier age may suggest either more

intensive surveillance for the disease or a change in the natural history of

diabetes in Aboriginal communities.

Table 5.3.6 shows the distribution of age at diagnosis in the core and

non-core population in 1993. There were seven subjects living in a

traditional environment (two non-core males, four non-core females and

one core female) whose age at diagnosis was not recorded.

Table 5.3.7 shows the distribution of age at diagnosis in the core and

non-core population in 1996. There were six subjects living in a traditional

environment (three non-Core males, twO nOn-core femaleS and One core

female) whose age at diagnosis was not recorded.

These tables show that the non-core women in 1993 were diagnosed with

diabetes at a much later age than core women (difference in means = 5.8

years); by the end of the study this difference was reduced by more than

half (difference in means =2.3 years). ln the male population the mean

age at diagnosis of diabetes was less in the non-core than in the core

population in both years (difference in means =7.8 years in 1993 and 8
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years in 1996). The striking features of the tables are that the mean age

at diagnosis of the non-core diabetics in 1996 was 3.5 years less among

women and 0.2 years less among men than in the non-core population in

1993. The non-core population in 1996 was diagnosed with diabetes 0.9

years earlier than the core population of the study, 2.7 years earlier than

the non-core population in 1993, and 1.9 years earlier than the entire

study population of 1993,

These data show that in the newcomers (non-core population of 1996)

diabetes was diagnosed at a younger age. Since there has been no

change in surveillance for the disease, these data suggest that the earlier

appearance of diabetes is due to the changing natural history of diabetes

in Aboriginal communities. Due to improved medical seruices these

diabetics may live longer and since time from diagnosis is a known risk

factor for diabetic retinopathy an increase in prevalence of diabetic

retinopathy in this newly diagnosed population is likely (see discussion).
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sex

core subjects a-nd environment
non-core core ------- TOTÃI' --------

non- traditional non- traditional non- traditional
traditional ToTAI traditional ToTAr traditional ToTÀI

fsrale freq
mean

man
max

måle freq
mean

mr_n
max

Total freq
mean

mr_n
max

SD

SD

40.5
0.7

40.0
47 .0

48
15
I2
19

5
U

0

81 83 10

16
43 .3

66 '16
42.8 42.1
13 .8 13 .0
14.0 14.0
90. 0 90.0

L2 t41 1-59
.8 46.0 45.1
.0 15.0 14.5
.0 L2.O L2.0
.0 90.0 90.0

48
1_5
L2
79

5
3
U

0

42.L
5.5

36.0
s2 .0

6
45.3
6.2

34.0
s1. 0

4L
5

36
52

44
5

34
51

25
52 .0
1-0.5
34.0
72.O

2
43 .5

42.0
45.0

42
2

40
45

35
42.9
12.6
14.0
62.O

JI
42.9
12.2
L4 .0
62 .0

31
50.7
10.1
34.0
't2.0

60
46.7
rz .5
14. 0
'72.0

LI6
46 .9
l_4. I
t2.o
79.0

120
46 .8
1-4 .6
12.0
79.0

9T
45.3
13.6
1-4.0
90.0

)^
43 .0
5.2

34.0
52 .0

¿ut
46.2
L4.3
L2.O
90.0

221
45.9
1_3.8
t2.0
90.0

o
9
4
0
0

68
.5

q

.0

.0

46
t1
L4
a)

SD

4
0
2
0
0

5
34

8
0
0

107
45 .0
L2.1
14. 0
90.0

Table 5.3.6 Distribution of age at diagnosis by sex and environment in the
core and non-core population in 1993.

sex

non-core
non- traditional
traditíona1 TOTAL

core subjects and environment
core --------

non- traditional
traditional ToTAI

TOTAI --------
non- traditsional
traditional TOTÀ],

fsnåIe freq
mean

SD
min
max

¡na1e f req
mean

ml-n
mâx

Total freq
mean

man
max

7L
42.3
L7 .4
2t.o
81. 0

61
45.5
14.8
r-6.0
76.0

66
42.8
13.8
14.0
90.0

76
42.7
13 .0
14.0
90.0

2L
42.2
),2.8
2t.0
81.0

l_3 3
44.L
L4.3
14. 0
90.0

1-1
4r.2
r-0. I
26.O
62.0

52
42.'t
13 .7
l_5 .0
67 .O

31
50.7
10.1
34.U
1t 

^

66
46.5
L3 .7
l-5.0
'72.0

83
45.1
r_3.0
1_5.0

22
47.7
74.L
2L.0
81.0

108
44 .6
74 .6
l_5.0
76.0

130
44.!
14.5
15. 0
81. 0

9L
45.3
l-3.6
1_4.0
90.0

42.4
1,1.3
2t.o
81 .0

199
44 .9
L4.L
1A î\
90.0

44.5
L3.1
1-4 .0
90. 0

!4
I4
90

l_0
.1_

K
n

.0

18
.0
.L
.0
.0

45
15
16
81

L1
42 .6

9.5
26.0
62.0

4L
.1
.4
.0
.0

0
7
0
0

I
0
0

43.9

72
L4
90

25
52 .0
1_0.6
34.0
72 .0

42
5

36

6
4s.3
6.2

34.0
51.0

5

52

L

0
0

43
L4SD

SD

15

16
43 .3

237381-0'7

Table 5.3.7 Distribution of age at diagnosis by sex and environment in the
core and non-core population in 1996.
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Table 5.3.8 shows the time since diagnosis of diabetes at the time of

ophthalmological examination in 1993 by sex and environment in the core

and non - core populations. ln two non-core males, four non-core

females, one core female, all living in a traditional environment, the time

since diagnosis was not recorded.

Table 5.3.9 shows the time since diagnosis of diabetes at the time of

ophthalmological examination in 1996 by sex and environment in the core

and non - core populations. ln two non-core males, two non-core

females, one core female, all living in a traditional environment, the time

since diagnosis was not recorded.

Tables 5.3.8 and 5.3.9 show that in 1993 the mean time since diagnosis

of the core and non-core population is almost identical (differences of

means = 0.1 years, shorter in the non-core subjects), by 1996 the

difference is considerably increased (difference in means = 3.1 years).

However, the mean time since diagnosis in the non-core population is

identical in 1993 and 1996. Therefore, the increase in the means in the

years since diagnosis from 4 years in 1993 to 5.3 years in 1996 is

attributable to the ageing of the core population.
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I core subjects and environment
| ------- non-core core -------- TOTAL --------
lnon- traditional non- traditionat non- traditional

sex I traditional TOTÀI traditional TOTAL traditsional TOTAJ,
-+---------

feña1e freq 8l- 83 10 66 159
mean

ml_¡t
max

måle freq
mean

ml-n
max

TotaI freq
meafÌ

SD
min
max 2

3.4
3.0
0.0

14.0

35
5.2
6.0
0.0

25.O

_L 1b
4.0
4.2
0.0

25.O

2
2.0
L.4
1.0
3.0

4.0
5.1
0.0
8.0

4
3.0
3.6
0.0
8.0

6
0
8
0
0

L
0
I
0
0

t2 t4 1
7
5
0
0

SD

ùU

4
U

0
0

7
1
9
0
0

3
5.
5.
0.

3
3
U

74

L20
?o
4,2
0.0

25.0

3.8
1a

1.0
9.0

6
5.5
5.5
U.U

14 .0

4.4
4.I
0.0

l_4.0

4
3
0

26

0
9
0
0

5
6
4
0
0

1_

9
I
0

4
3
0

zo

4.0
3.8
0.0

26.O

3
3
0

26

60
4.6
5.1
0.0

25 .0

20
3.
4.
0.
Ê

3.5
3.0
1.0
9.0

5
5
0

L4

2
4.
t

14.

3.1'\ ¿.

0.0
26.0

68
4.6
5.1
0.0

25.O

22
4.
4.
0.

26.

2
3.
3.
U.

9
3.
3.
0.
6.

3
4.
?

0.

7
0
0
0
0

't
9
0
0
U

8
L
L

0
0

0
2
9
U

0

141-125

L0116

Table 5.3.8 Distribution of t¡me since diagnosis at the time of examination in
1993 by sex and environment in the core and non-core
population.

sex

core subjecLs and environment
non-core core -------- TOTAL --------

non- traditional non- traditional non- traditionaf
traditional TOTAL traditional ToTA], traditional TOTAL

1s421- 13 3
3
2
0
0

7
9
1
0
0

6
4.
5.
0.

200
5 .1-
4.5
0.0

29 .0

0
0
0
0

6
5
0

ZI

t]
6.2
5.0
0.0

t'7 .0

38
6.1
4.9
0.0

21 .0

76
1.0
3.8
J.U

29.0

LOl
7.0
3.8
3.0

29 .0

66
7.0
3.9
3.0

29 .0

5
6
4
0
0

6.9
3.8

29.0

A

3.
t

L4.

a
5
3

7'7

4.r
3.0

17 .0

L

6.
2

4.

0
7
1
0
0

6
5
5
U

0

67 781l_f drele f req
mean

SD
min
max

nale freq
mean

SD
min
max

Total
mean

SD
min
max

4
3
0
0

4
2
L

0
0

I)
6
0
0

(
(
U.
1.
1?

0.
o

5
4
0

29

5
4
0

29I2

1.7
4.2
0.0

2t.0
53

4.L
5.5
0.0

21 .0

r_3 1
3.9
4.7
0.0

27 .0

3.5
3.8
0.0

L] .0

.9
1

.0

.0

3
5
0

2l
109
3.'l
4.6
0.0

21 .O

5.3
6.4
0.0

2!.0

4
4
0

IJ

5.l-
5.4
0.0

27.0

T!
.9
.5
.0
.0

22

27

t
0I
0
n

3
'7.
3.
3.
1L

91I6
7.4

Table 5.3.9 Distribution of t¡me since diagnosis at the time of examination in
1996 by sex and environment in the core and non-core
populat¡on.
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Tables 5.3.10 and 5.3.1 1 show the mean blood sugar levels at the time of

diagnosis in 1993 and in 1996. ln 1993 in the non-core population one non-

traditional male'S, one non{raditionalfemale's, 73 traditionalfemales' and

33 traditional males' data (total 108 subjects) were not recorded. In the core

population two non-traditional females', three non-traditional males', 28

traditional females' and eight traditional males' data (total 41 subjects) were

not recorded. ln 1996 in the non-core population data of seven non-

traditional females, 24 traditional females, 8 non-traditional males, and 16

traditional males (total 55 subjects) were not recorded. ln the core

population 3 non-traditional and 8 traditional males', 2 non-traditional and 28

traditional females' data (total 96 subjects' data) were not recorded.

The distribution of random BSL at the time of diagnosis of diabetes in 199t¡

was very similar to that in 1993.
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sex

core population and environmen!
core PoPulationno -------- -- yes Total -------

traditionalenvironment traditional environment traditional environment
no yes Total no yes Total no yes Total

femele freq
mean

m].n
max

male freq
meall

mr_n
max

Total freq
mean

sÐ
min
max

L2 13

7
5
9

9
3
5

L

a
6
6
¿
1

6
L

U

0

20
l_5. I
5.0

11.5
30.0

64
1-5 .6
3.7

Lt.2
30.0

t7
1_5 .1
4.0

1_1.5
25.9

36 44
r5.l 15.5
3.0 3.1-

11.3 IL.2
21,.5 2L.5

48
l_5.6
3.1
9.9

2L.5

5t
L5 .4

SD

SD

L2.2

L
15 .3

2
t2
!2

L3
2

I¿

1-5 .4
3.5
9.9

20,6

4
14.5
2.6

LL.6
17.2

t4
3

1-1
2T

L9
9

13
30

LL
16.0
5.6

]L.2
30.0

2
5
9
6

18
.U
.1

o
.6

15
3
9

20

3
1_1

25

3.3
9.9

25.9

L4
3

t_ l-
2t

13
ls.6
5.2

LL.2
30.0

3
9

2L

82
15.5
3.6
9.9

30.0

1
9
5

5
L4,7
2.3

I.L . t,
r1 .2

4
1-8.5
7.1

1_3 .0
30.0

1_5.6
4.6

11 .5
30.0

2I
15 .0

2\

15 .3
15 .3

t
I
2
2
3

3
TL
2515

I6 53
15.5

69
1q a]-5.2

3.3
9.9

20.6

1-5
3
9

20

3
3
9

Table 5.3.10 Distribution of random blood sugar at the time of diagnosis
by gender and environment in the core and non-core
populat¡ons of 1993.

sex

core population and environment
core population

no ------- -- Yes Total -------
traditional environment traditional environment traditional environment

no yes Total no yes Total no yes Total-

87
15 .3
3.2
9.3

25.'1

4
6
3
0

15
3
9

30

L4
3

7t
27

36
L5.1
3.0

11. 3
2L.5

2À

Lt.22r.t

75
l_5.3

?,
9.3

25.1

44 12o
6
6

L

3
6
1
0
0

9
3
1
2
3

19
9

13
30

43
15.1
3.3
9.3

25.'7

15.
2

11.
24-

12
L5.2
3.4
9.3

25.7

39
.0
.3

a
1

26

.8

.2:

_15

3
9

25

15

11
24

6
15.
3.
o

25.

4
16.5
2.9

]-4.7
20 .9

3
r_3 .1))
L7.4
15.5

femåle freq
mean

SD
min
mâx

Íia1e freq
mean

man
max

Totel freq
mean

SD
min
max

3155
1
2
5

20
.o
.0
.5
.0

15
3

11
2L

15
5

11
30

496
1,6 .4

6.9
1_L.4
30.0

1_5.5

LL.2
30.0

43
1_5 .3
3.8

LL.2
25.9

15
3
9

'F

17
1_5.1-

0
5
9

4
11
25

SD

1-18 L3618
l-5. 6
4.1

LL.2
30.0

1
aE I

3.0
lt_.4
20 .9

16. 0
5.6

]-L.2
30.0

15 .5
3.3

11.3
25 .9

64
.6

1
)

.0

531-t5
2
5
3

3
4
3
9

t-5
3

1_ t-
30

Table 5.3.11 Distribution of random blood sugar at the time of diagnosis
by sex and environment in the core and non-core
populations of 1996.
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5.4 Detailed analysis of the non-core population of 1996

The description of various subgroups in Chapter 5 sections 2 and 3

allows identification of the characteristics of:

o the study population at the beginning and at the end of the study

¡ the core population.

The non-core population of 1996 is, however, not a homogeneous group

with respect to diabetes related variables such as age at the time of

examination, age at the time of diagnosis or time since diagnosis, lt was

shown in Chapter 5, section 3, that description of these variables is

necessary to estimate the future burden of diabetic eye disorders in

Aboriginal communities in Katherine region.

In order to describe the characteristics of those subjects diagnosed with

diabetes between 1994 and 1996, the non-core group of 1996 was

divided into the following groups:

. "newly diagnosed diabetics" which consisted oÍ 75 subjects in the non-

core population of 1996 who were diagnosed with diabetes between

1994 and 1996

. "non-newly diagnosed diabetics" consisted of 60 subjects in the non-

core population of 1996 who were diagnosed with diabetes prior to

1ee4 (Fig 5.2).
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There were 135 subjects in the non-core population of 1996 of whom 75

were diagnosed with diabetes between 1993 and 1996 (25 subjects were

diagnosed in 1994, 23 subjects in 1995, 23 subjects in 1996). ln the non-

core population of 1996 the time of diagnosis is missing in the data from

two traditional males and two traditionalfemales.
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Table 5.4.1 shows the distribution of the newly diagnosed diabetics.

Settlement-1ive I Freq Percent Cum

Barunga
Beswick
einj ari

Borrolool-a
Bull-a Camp

Bulman
Duck Creek

Hodgson Downs/River
Kalkaringi

Kildurk
Laj amaau

Mataranka
Ngnrkurr

Timber Creek
Wurli-Wurlinj a¡g

Yarralin

67 36.00
67 38.61
33 44.00
33 45.33
33 50.67
6t 57.33
33 58.67
00 18.67
33 80.00
00 84.00
33 85.33
33 98.6't
33 100.00

4
1_8

2
5
I
5
6
1

20
1
4
I

1_3

L

o

T
3

L4)
4
1
4
5
1-

15
t-
3
t

t_0
1

12.00
1.33

00

1_2 .00
r_3 .33
!'7 .33

Total I
15 1_00. 00

Table 5.4.1 Geographical distribution of the newly diagnosed
diabetics (1 994-1 996).

While the distribution of the core population was fairly similar to the

distribution of the study subjects in the beginning and at the end of the

study (tables 5.2.1 and 5.3.1), there were commun¡ties (Barunga and

Borroloola) where the proportion of newly diagnosed diabetics was

considerably higher (12Io and 19%, table 5.4.1) than expected on the

basis of the proport¡on of diabetics in these two communities in 1993

(5.6% and 1 1.1o/o) and 1996 (6.6% and 15.6%) (table 5.2.1).

Table 5.4.2 shows the distribution of sex and living environment in the

non-core population of 1996.

Table 5.4.2 reveals that the majority of the newly diagnosed diabetics

(87%) come from a traditional environment. There is however a change in

the distribution of sex in this population. While the total study population

of 1993 and 1996 consisted predominantly of females (70% and 65% -
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see table 5.2.2) table 5.4.2 shows that the proportion of males

substantially increased in the subgroup of newly diagnosed diabetics in

the 1996 non-core population (42.7%).

A change of similar magnitude can be seen if the diabetics diagnosed

between 1994 and 1996 are compared to allthose diabetics in the study

who were diagnosed prior to 1994 (from 32/"to 43o/o) (table 5.4.3).
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I time of diagmosis of diabetes and environment
I - diabetes diagnosed - - diabetes diagmosed rorAl, --------
I before 1994 ]-994 - 1996
l..o.t- tsraditional non- tsraditional- non- traditional

sex I traditional ToTAL tradit.ional ToTÄr traditional ToTAI
--------+--
female 5 32 3't 6 37 43 11- 69 80

13 . s1 86 .49 100.00 13 . 95 86.05 100.00 13 .75 86.25 100.00
47.61 66.61 6r.ffi 60.00 56.92 57.33 s0.00 61.06 59-26

male

TOTAL

7
30.43
s8.33

1-6
69 .57
33 .33

L2 48 60 10
20.00 80. 00 l-00.00 13 .33

100.00 100.00 100.00 1-00. 00

65
86.67

1-00.00

75
r-00.00
100.00

135
1-00.00
100.00

11 44 ss
20.00 80.00 100.00
50.00 38.94 40.'74

2216.30 83
100.00 100

2341,00.00 ].2.50
38.33 40. 00

32
00
b/

100
42

50
08

81
43

113
.'7 0
.00

Table 5.4.2

Table 5.4.3

Distribution of gender and living environment in the non-core
populat¡on of 1996. Entries are f requencies, row and column
percentages.

I traditional environment I total
sex I no Yes I

-----------+ -----------+
femate I 7'7 ra¿ I 2oLI a. ¿s sr. s¿ I 1oo. oo

I s¡.r¡ to.zz | 68.37
-----------+ -----------+

male I L5 zs I 93I re. r¡ e¡ . sr I 1oo. oo
I ao. ee zt.tt | 31.63

-----------+ -----------+
Torat I 32 ZeZ I 294I ro. ss ag .n I l-oo. oo

I roo. oo Loo. oo I roo. oo

Distribution of sex and living environment in the diabetic
populat¡on of the study if their diabetes was diagnosed
before 1994. Entries are frequencies, row and column
percentages.
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Table 5.4.4 shows the distribution of age in the non-core population of 1996.

ln the newly diagnosed group the age of one traditional male subject was not

recorded.

I time of diagnosi.s of diabetes and
| - diabeues diagmosed - - diabetes diagmosed
I before 1994 L994 - 1996
l.rorr- traditional non- Eraditionat

sex I traditional ToTÀr traditional ToTAL

envirorìment
TOTAT, --------

non- tradiEional
traditional ToTÀ].

female freq
mean

SD
min
max

¡rie1e freq
mean

mrn
max

,Eote1 freq
mean

SD
min
max

32 5t 5t 43 i-1 <o 80
46.0 45.4 45 .5 41 .5 48.8 48.1
22.3 r-s. s 1,6 .3 1-7 .0 15.3 15 .5
2L.0 24.0 21 .0 27.0 24.0 21-.0
82.0 76.0 82.0 B2.O 80.0 82.0

49
9

34

52
I4
25
80

48
52.2
74.r
25.O
80.0

7
7
9
U

0

59

48
13
30
o/

4
8
0
0

16
51.1
13.8
25.0
76.0

46.1
L2.2
30.0
b/.u

44
41 .5
L3.8
1_6.0
16.0

55
41 .2
1-3 .4
16.0
76.0

L2
49.0
1,7.9
30.0
67 .0

60
51.6
1_3 .6
25.O
80.0

10
44.2
L'7.4
2r.0
82.0

65
45.4
L4.6
r_6.0
76.0

))
46 .8
1-4 .5
21,.0
82 .0

1-13
48.3
L4.l
15.0
80.0

t_3 5
48.1
1-4.6
l_6.0
82.0

I
3
n
U

4
a
0
U

23
50.3
]-3.6
25.0
76.0

E'

13
25
80

32
44 .9
-LJ. U

16.0
6't.o

15
45.2
]-4.9
l_6.0
82 .0

28
45 .4
1_3 .6
16.0
67.0

4
5
9
U

0

4L
7

J¿
49

tL

SD

Table 5.4.4 Distribution of age by sex and environment in the non-core
populat¡on of 1996.

Table 5.4.4 shows that the newly diagnosed group in 1996 were, on average,

6.4 years younger than those diagnosed prior to 1994 (45.2 years and 51.6

years respectively). The mean age of the non-newly diagnosed group was 5.1

years less than that of the study sample in 1993 (see table 5.2.3) w¡th a

change more marked in the male population (from 51.4 years lo 44.9 years in

males and from 49.8 to 45.5 years in females). These results show that those

diagnosed between 1994 - 1996 were younger at the time of examination

than those diagnosed pr¡or to 1994. This may have however been due to the

death of those diagnosed pr¡or to 1994. This necessitates the examination of

the age at the time of diagnosis.
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Table 5.4.5 shows the age at diagnosis of the newly diagnosed diabetics.

Three traditional males' and two traditionalfemales'data in the newly

diagnosed group are missing.

I time of diagmosis of diabetes and enwironment
| - diabetes diagrnosed - - diabetes diagmosed ToTAr, --------
I before L994 ]-994 - 1996
lnon- Èraditional non- traditional non- traditional

sex I traditional TOTÀ1, traditional TOTÀL traditional TOTA!
--+---------

fæale freq
mearl

SD
mi-n
max

5 32 3'7 6 3s 4L LL 6'7 18
39.0 46.5 45.5 45.0 44.5 44.6 42.3 45.5 45.0
11.3 14.5 74.2 22 .O L5 .2 1-6 .0 r'7 .4 74.8 15.1
26.0 1-6.0 16.0 27.0 23.0 2r.0 21 .0 l-6.0 16'0
50.0 ?3.0 73.0 81.0 '76.0 81.0 81.0 16.0 81'0

7
41- .6
L2.'7
26.0
62 .0

3
3
5
0
0

25
43 .4
l-3 .9
15 .0
66.0

1l- 41- 52
41.2 43.1- 42.7
10.8 ]-4.4 ).3.1
26.0 15.0 l-s.O
62.0 67.0 67.0

60
44.3
t4.3
15.0
?3.0

10
43.2
r7.2
27.0
81.0

70
43.9
14.8
1"5.0
81.0

130
44.L

t_5.0
81.0

måIe freq
mean

mtn
max

Tota1 freq
mean

mfn
max

SD

SD

29
43 .0
1-3.2
1_5.0
66.0

2
4L.
t4.
2t.
81-.

60
44.t
L4 .6
15. 0
16.0

12
.5

1
.0
.0

42
15
1-5
67

45
I4
l_5
't3

z
42.
14.
15.
67.

!6
.'1
.6
.0
.0

48
.3
.8
.0
.0

I
30

40

49

4
5
3
0
0

40
11
26
62

2
7
L
0
0

l_0
44.
L4.
15.
'7 6.

a
6
6
0
0

Table 5.4.5 Distribution of age at the time of diagnosis by sex and
env¡ronment in the non-core populat¡on of 1996.

As was shown in tables 5.2.4,5.3.6 and 5.3.7 the mean age at diagnosis

decreased in the study populat¡on (f rom 45.9 years in 1993 lo 44.5 years)

and in the non-core population (f rom 46.8 years lo 44.1 years) by 1996.

However, in the newly diagnosed diabetics the mean age at diagnosis was

only 43.9 years (table 5.4.5). The distribution of age at diagnosis in the non-

core population of 1996 is shown in table 5.4.6.
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age at
diagrnosís
of
dia-betes

time of díagmosis of diabeEes
diabetesdiagmosed diabetesdiagmosed

before l-994 1994 -1996
TOT.AL

1_5 L9

20-24

25-29

30-34

35 - 39

40-44

45-49

50-54

55-59

60-64

55-59

33 .33
3.33

4
66.6'7

5.'71,

5
45 .45

8.33

1-1-
100.00

I .46

!I
68.75
15.?1

l_6
l_00.00
L2.3!

L2
75.00
20.00

4
25,OO

5.7L

L6
r_00.00

72.3L

10
52 ,63
1-4.29

3
75.00

5.00

5
3L.25

8.33

5
31 ,25

8.33

5
55.56

8.33

L

25.00
1_.43

6
54.55

8.57

l_ l_

68.75
75.'71

4
44 .44

5.7L

5
62.s0

'7 .r4
't

58.33
10.00

1-0

4
100.00

3.08

t6
100.00

72.31-

L9
r_00. 00

L4 .62

9
1_00.00

6.92

8
100.00

6 .1s

6
00
62

0
4

9
5t4'7

l_5

4I
8

42
5

3
37.50
s.00

3
75.00

s.00

60
46.75

l_00.00

5
67
33

86
00

t2
1_00.00

Õ t2

4
57 .!4
5.71

7
100.00

5.38

4
100.00

3 .08

10 - 74 L

2s.00
1-.43

53 .85
100.00

75+

TOTAL

2
100.00

2 .86

2
100. 00

L.54

130
100.00
l-00.00

70

Table 5.4.6 Distribution of age at diagnosis in the non-core populat¡on of
1996.

N Jaross 5-45 PhD Thesis



Table 5.4.6 shows that in the non-core population of the study 33"/o ol

those diagnosed before 1994 were younger than 40, compared wilh 47"/"

in those diagnosed between 1993 - 1996. These results show that the

younger age in those diagnosed between 1994 - 1996 is unlikely to be the

result of death in those diagnosed prior to 1994. The younger age at

examination was due to the earlier presentation of diabetes in those

diagnosed between 1993 - 1996. This has major implications on the health

of the Aboriginal communities and therefore has to be considered when

planning health programs in Aboriginal communities.

As shown in tables 5.3.8 and 5.3.9 the time since diagnosis is fairly short in

this diabetic population and it has somewhat increased by the end of the

study (from 4 years to 5.3 years). This change is due to the ageing of the

core population (Chapter 5, section 3). The mean of the time since

diagnosis in the subgroups of the non-core population in 1996 is

remarkable.

Table 5.4.7 shows the time since diagnosis in those subiects in the non-

core population of 1996. Data from two males and two females, all living in

a traditional environment are missing.

Table 5.4.8 shows the time since diagnosis of diabetes in the subgroups of

the non-core population of 1996 in five year interuals.

Table 5.4.7 shows that the diabetic population of the non-core group in

1996, that was diagnosed before 1994, is comparable to the core-group of

the 1996 study sample as far as time since diagnosis concerned, since it is

almost identical in the two groups (7.3 and seven years). This raises further

questions regarding the composition of the diabetic population in Katherine

N Jaross 5-46 PhD Thesis



region and the dynamics of diabetes itself, however, it is beyond the scope

of this thesis to address these questions in detail.

sex

time of diagrnosis of dial:etes and environment
- diabeÈes diagnosed - - dialcetes diagnosed ToTÃI ---------

before 1994 t994 - 7996
non- traditional non- traditional non- traditional-
traditional TOTA! traditional TOT.AI traditional- TOTAI

78
3.1
4.2
0.0

27.0

53
4.L
5.5
0.0

21 .O

13
3.
A

0.
)a

42
3.9
5.1
0.0

27 .0

09
.1
.6
.0
.0

67
3.5
3.8
0.0

17 .0

4t

30
1.1

11
4.9

22
5.1

LL
2

.4

.0

5
6
0

2L

4
0

13

q¿

0.0
2t.0

1.0
0.8
0.0
2.0

0.8
0.0
2.0

3
U.
0.
U.
2.

5
9
8

0

26
1a
0.8
0.0
2.0

6t
1.0
0.8
0.0
2.0

6
1_.0
0.9
0.0
2.0

4
l_.0
L.2
0.0
2.0

1.0
0.9
0.0,ñ

.8

.3

.0

.U

23
.0
.4
.0
.0

6
4
3

2T

o

6
3

2'7

5.2
3.0

27.0

?t
6.3
3.8
3.0

1-7.O

48
7.0
5.3
3.0

27.0

5
4
4
U

0

'7

1
t-
0
0

10
6
5

2I

4
3

13

sÐ

fenale freq
mean

man
max

mele freq
mean

SD
min
max

Iotel freq
mean

SD
min
max

16
8.4

5
0
0

3
0
0

1
9
7
0
0

1
3
4
0
1

t
0
U

U

0

1
1_.
0.
U.)

't
3

2'l

1060
1.3

L2
8.5
5.2
3.0

21-,O 2

Table 5.4.7 Distribution of t¡me since diagnosis by gender environment in the
non-core populat¡on of 1996.
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diagmosis of
diabetes a¡d
time since
diagnosis of
dial¡etes

environment and sex
--- non-traditional -- ----- t.raditíonal ---- ToTÃ1, -------
female male TOT.AL female mal-e TOTAI female male TOTAL

diagmosed prior
to 1994

0-4 15
54

10
48

25
67

3
60.00

t
20.00

1
20.00

3
42 .86

t
L4.29

42.86

3
2s.00

4
33.33

4
33 .33

l-5
46.88

L2
37.50

9.38

2
6.25

7
43.'75

5
31 .25

L

6.25

L

6.25

L

6.25

1,

6.25

))
4s .83

t7
35 .42

15
40.54

4
10.81

5
26.09

4
11.39

L

4.35

1
4.35

1
4.35

2L
35.00

4L4340

5-9

70-14 8
13.33

4
8.33

1-0 - 19

20-24

25-29

TOTA],

t
8.33

3
6.25

1_

2 .08

I
2 .08

2
5.41

1-

2.70

3
00

2
JJ

1
t .67

571-232 1648372360
100.00 100.00 100.00 100.00 100. 00 100.00 L00. 00 100. 00 l-00.00

diagrnosed beuv/een
L994 - 1-996

0-4

TOTAI 4 10 35
100.00 100.00 100. 00

5
100.00

6
100.00

4
1-00.00

10
100.00

35
t-00.00

26
1_00.00

26
100. 00

61
100.00

6L
100.00

4L
100. 00

41
100.00

30
100. 00

30
1-00.00

'tL
100.00

l1
100.00

Table 5.4.8 Distribution of t¡me since diagnosis by sex and environment in the
non-core populat¡on of 1996.

Table 5.4.8 shows the distribution of time s¡nce diagnosis by sex and environment

in the non-core population in 1996. Comparing these figures to the core and non-

core populations of 1993 will allow conclusions to be drawn regarding the dynamics

of diabetes in the study populat¡ons (see discussion).
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Table 5.4.9 shows the distribution of the random blood sugar values of

diabetics in the non-core population of 1996. There were 50 subjects in the

non-core population diagnosed prior to 1994, two of them with a GTT

(glucose tolerance test). There are 29 missing data; three females and six

males in the non-traditional population, twelve females and eight males in

the traditional population. In the 75 subjects in the non-core population of

1996 diagnosed between 1994 and 1996 there were six subjects were

diagnosed with a GTT. Of the remaining 69 subjects there are missing

data for 26 subjects; four females and two males in the non-traditional

population and 12 females and eight males in the traditional population.

As shown in tables 5.2.8,5.3.1 1 and 5.3.12 the study population was

diagnosed with the same high random BSL in 1993 (15.5 mmol/l) and 1996

(15.4 mmol/l). The newly diagnosed group in the non-core population of

1996 was diagnosed with an equally high random BSL (15.2 mmol/l) (table

5.4.8). As demonstrated before (Chapter 5 section 2) the surveillance

technique for diabetes had not changed since 1990 in Katherine region.

This obseruation has a major significance in understanding the natural

history of the disease and in the screening for diabetes (see discussion).
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sex

time of diagnosis of diabetes and environment
- diabetes diagrnosed - - diabetes diagmosed ToTAI, --------

before 1994 7994 - 1'996
non- traditional non- traditional non- traditional
traditional TOTA! traditional TOTA! traditional ToTAL

fenale freq
mean

SD
min
max

Íia1e f req
mean

mln
max

lotel freq
mean

ml-n
max

1
1s.5

2
L4 .9
0.4

L4.1
L5.2

3
15 .1
0.4

14.7
l_5 .5

1820221,2343943
1s .3 15.3 18.1 L4.6 14.9 16 . s 15.0 1s.1
3.2 3.0 3.9 3.4 3.s 2.9 3.3 3.3

1,1 .2 L7.2 15.4 9.3 9.3 L4.7 9.3 9.3
20 -6 20,6 20.9 25 .'7 25.'l 20 -9 25.'7 25.'l

L't
76.2
4.0

1,t.'7
24.3

9
7
0
4
1

L9
l-5.8

3
1
2
4
5

SD

SD

15
15

5
5

8
!4 .6
3.1

]-L.4
t8.7

26
15.r.
5.2

11-.2
20.6

L4
3

11_
l_8

9
6
4
3

2

9
25

29
15.1
3.0

L1.2
20 .6

13)
11
15

4.0
11,.4
24.3

LL
0

1-1
12

28
15 .4

at

Lt.4
24.3

3.4
o2

25.1

25
L5.7
3.8tr.4

24.3

4
15.0
4.3

L1,.4
20.9

42
15 .3

??
9.3

25.7

7
L5 .1
3.0

1,L.4
20.9

15
8
3
't
3
1

? 64
L5.2

7t
15.2

2Ã
o2

).\ - I

Table 5.4.9 Distribution of random blood sugar by sex and environment
in the non-core populat¡on of 1996.
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5.5 Pivotalfindings in the general characteristics of the study

population

There were 234 diabetics in the Katherine region in 1993 and 239 in 1996'

The majority of diabetics were located in the four major settlements at the

beginning and at the end of the study: Borroloola, Kalkaringi, Lajamanu and

Wurli-Wurlinjang. ln 1996 the proportion of newly diagnosed diabetics was

considerably higher in Barunga and Borroloola than expected on the basis of

the proportion of diabetics in these two communities.

The female/male ratio was 2.3 in 1993 and 1 .8 in 1996. The increase in the

proportion of males is most marked in the newly diagnosed group

(female/male ratio = 1.3).

ln 1993 91.5"/o and in 1996 84.4% of the study subiects came from a

traditional environment.

ln the 1996 survey the mean age of the diabetic population was 49.8 years

compared with 50.3 years in 1996. In the non-core population of 1996 the

mean age of the newly diagnosed diabetics at examination was 6.4 years less

than in the non-newly diagnosed group and 5.1 years less than in the study

population of 1993, with a change more marked in the male population.

Examination of the age at diagnosis shows, that this is unlikely to be due to

the death of the diabetics diagnosed earlier; the mean age at diagnosis

decreased f rom 45.9 years in 1993 lo 44.5 years in 1 996. ln the newly

diagnosed group, however, the mean age at diagnosis was only 43.9 years.
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These results have a major significance for the health of the Aboriginal

population.

It was shown that the methods of surveillance have not changed since 1990,

and the presentation of diabetes at an earlier age is due to the changing

nature of the disease. lt has major implications for planning health seruices in

the region.

The mean time since diagnosis in this study population was 4 years in 1993

and 5.3 years in 1996. lt was shown that the difference in the time since

diagnosis in the two study populations was due to the aging of the core

population (see chapter 5.3). Detailed description of the non-core population

of 1996 shows that the non-core population of 1996 (the "newcomers")

consisted of two subpopulations: the newly diagnosed group with a mean

time since diagnosis of one year and the non-newly diagnosed group with a

mean time since diagnoses oÍ 7.3 years - a value fairly similar to the core

population in 1996. ln 1993 the prevalence of those diagnosed with diabetes

for fonger than 10 years prior to examination was 7% (161227) compared with

12"/" (281238) in 1996.

The most common method of diagnosing diabetes was the measurement of

random BSL. Despite the alertness of Territory health professionals, diabetics

are diagnosed with unusually high random BSL values (mean above 15

mmol/l). The greater emphasis on opportunistic screening for diabetes

between 1990 - 1994 had no effect on the random blood sugar level diabetes

was diagnosed with.
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6

ChaPter 6

Description of diabetic retinopathy in 1993 and in 1996

6.1 Overview of presentation of results

In this chapter the descriptive epidemiology of diabetic retinopathy will be

presented in terms of:

¡ the stages of diabetic retinopathy

o the prevalence of diabetic maculopathy

o the prevalence of CSME (clinically significant macula edema)

¡ the prevalence of VTR (vision threatening retinopathy).

These characteristics will be tabulated separately for the right and left eyes,

in all eyes where the retina was examinable and in the worst affected eye in

each subject. The latter is hereafter termed "subject retinopathy".

Tabulation of diabetic retinopathy in the right and left eyes will show if

retinopathy appears bilaterally in the same stage. A deviation from the

symmetry of the lesions would warrant further investigation.

Presentation of diabetic retinopathy in all eyes seen gives an estimate of the

burden diabetic retinopathy places on ophthalmic services (each eye of a

subject affected by VTR is lasered).
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Considering diabetic retinopathy as "subject retinopathy" is more relevant to

everyday clinical practice. The prevalence of subject retinopathy will

determine the number of subjects who need to travel for treatment (subjects

travel and not individual eyes) and subject retinopathy will determine the

follow-up of the patient (CSME represents a special case - see description

later).

CSME and maculopathy are tabulated by stages of diabetic retinopathy

Since laser treatment interferes with the presence of diabetic retinopathy in

the study population, the prevalence of diabetic retinopathy, maculopathy,

CSME and VTR in the study population is described after adiusting for the

effect of previous laser treatments as well. Subiects without current

evidence of the respective condition but who had had confirmed laser

therapy for the condition were pooled with those who had the condition. The

prevalence of diabetic retinopathy as found in the community is referred to

by the term " field obServations", the term "ObseruatiOn correCted fOr the

effect of laser treatment" refers to the population with the above correction.

The term "lasered subjects" refers to those who undenruent laser therapy.

This detailed analysis is necessary to avoid bias in interpreting the results of

the study. Although proportions of subjects are given on many occasions in

this chapter, in some instances they are based on very small numbers.

ln 1993 there were five subjects (seven eyes) with laser scarring relating to

previous CSME, there were no laser scars relating to panretinal

photocoagulation (PRP). In 1996 there were 17 subjects with laser scars. Of

these, nine subjects had laser scarring relating to CSME and PRP and eight

subjects had laser scarring relating to CSME only. Of the 32 eyes with laser
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scars 16 eyes had laser scars relating to previous CSME only; 15 eyes had

laser scars due to PRP and previous CSME. In one eye there were laser

scars relating to PRP only (this person had laser scars due to CSME in one

eye and proliferative diabetic retinopathy in the other eye). There was one

other subject who had laser therapy in the 1996 study population, but the

retinas were not visible in 1996, therefore this subject was omitted from the

analysis.

The distribution of diabetics in the region and the relatively better access to

services in some warrants the introduction of the term "major centers". This

term refers to those communities where there were more than 20 known

diabetics and where access to services was better than in the rest of the

Communities. The term "major CenterS" inCludes BOrrOloola, Kalkaringi,

Lajamanu and Wurli-Wurlinjang Health Center. Since equal access to

services is always an issue in the ophthalmic care of Katherine Region, a

description of diabetic retinopathy in terms of maior centers may provide

data to suggest better resource allocation. Therefore section 3 provides a

description of the distribution of diabetic ret¡nopathy by communities and

with a comparison of its distr¡but¡on in "major centers" and in smaller

communities.
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6.2 Description of diabetic retinopathy in 1993 and in 1996.

While the study population was described in detail in Chapter 5, Table 6.2.1

gives a brief overview of the most important characteristics of those subjects

where at least one of the retinas could be seen in 1993 and in 1996.
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Demog raphic characte ristics 1993 1996

Number of su 213 239
Number of eyes where the
retina was visualised

415 472

Gender Males
Females

65
148

84
155

Environment
Traditional

Non - traditional
194

19
201
38

Habitation
major centers

other communities
152

61
167
72

Age at the time of
examination (years)

freq
mean

SD
min
max

213
48.9
13.1
13
91

238
49.5
13.8
16
94

Time since diagnosis
(years)

freq
mean

SD
min
max

210
3.9
4.0
0.0

26.0

234
5.2
4.6
0.0

29.0
Age at the time of
diagnosis of diabetes
(years)

freq
mean

SD
min
max

210
44.9
13.2
12.0
90.0

233
44.21
13.6
14.0
90.0

Table 6.2.1 Demographic characteristics of the KRDRS study population in
1993 and in 1996. Entries are frequencies, except where explicitly
noted for age and time.

1 The earlier age at diagnosis of diabetes in 1996 compared with 1993 reflects the younger age
at diagnosis among newcomers to the study in 1996'
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Table 6.2.2 presents the prevalence of diabetic retinopathy in 1993 and in

1996. Mitchell (1981) found the prevalence of diabetic retinopathy to be 49%

in a diabetic clinic in Newcastle and 39% in the Singleton census area. On

the basis of these prevalence figures from the KRDRS, it appears that

diabetic retinopathy affects the Aboriginal population of Katherine region to a

lesser extent than the non-Aboriginal population of Australia. We can only

speculate if this may be due to death of those with severe disease or their

move to Danruin for further treatment. However one must also consider the

severity of the condition expressed by the proportion of subjects with

clinically significant macula edema (CSME) and vision threatening

retinopathy (\ffR).
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1993
n ("/"\
213

415

2e (13.6)

5 (2.4)

2 (o.e)

2 (0.e)

38 (17.8)

51 (12.3)

7 (1.7)

4 (1.0)

3 (0.7)

65 (1s.7)

95

1 996
n (%l
239

472

25 (10.5)

18 (7.5)

4 (1.7)

3 (1.3)

50 (20.e)

25 (10.5)

18 (7.5)

4 (1.7)

3 (1.3)

50 (20.e)

90

0.8

3.2

1.9

1.5

1.3

0.7

3.48

1.3

1.2

1.4

0.5, 1.3

1.2,8.7

0.4, 10.6

0.3, 8.6

0.9, 1.8

0.29

0.02

0.45

0.68

0.16

Risk Ratio 95% Cl P value

Total number of subjects

Total number of eyes assessed

Subjects with diabetic retinopathy

MiId BDR

Moderately sever BDR

Severe BDR

Proliferative diabetic retinopathy

Subtotal

Eyes with diabetic retinoPathY

MiId BDR

Moderately sever BDR

Severe BDR

Proliferative diabetic retinopathy

Subtotal

Concordance between stages of diabetic retinopathy

in the right and left eyes (%)

0.5, 1.17

1.3, 9.9

0.2,7.6
0.2,7.9
0.8, 1.6

o.20

0.01

0.74

0.85

0.45

Table 6.2.2 Diabetic retinopathy in the KRDRS in 1993 and in 1996. Entries are frequencies, percentages,
risk ratios, 95% Cls and P values.
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Table 6.2.3 shows the prevalence of diabetic maculopathy in the study

population in 1993 and in 1996. The prevalence values for maculopathy are

high in this population. In 1993, 13o/o ol subjects (10% of eyes) in the study

had maculopathy. The respective figures for 1996 were 10% and 8%. lf the

frequencies of subjects (and eyes) with maculopathy are expressed as a

proportion of subjects (and eyes) having diabetic retinopathy (see Table

6.2.2) we find that in 1993, 27 ol the 38 subjects (71o/o) and 43 of the 65 eyes

(66%) having retinopathy had maculopathy. The respective figures in 1996

were 24150 (48o/") for subjects and 39184 (46%) for eyes.

ln 1993, 25 subjects with diabetic maculopathy the condition was bilateral in

16 (64"/"').ln 1996, in 15 of 23 subiects (65%) with maculopathy the condition

was bilateral.

Table 6.2.4 shows the prevalence of CSME in the KRDRS in 1993 and in

1996. Beyond the overall high prevalence of CSME in this population, the

high prevalence of CSME in eyes with mild BDR is particularly important.

Comparison of Table 6.2.2 and Table 6.2.4 shows that in 1993, 16 of the 38

subjects (42%) and 25 of the 65 eyes (38%) with retinopathy had CSME. The

respective f igures in 1 996 were 14150 (28/") for subjects and 21184 (25"/.) for

eyes.

ln 1993, of 14 subjects with CSME the condition was bilateral in 9 (64%). In

1996, in 7 of 13 subjects (54%) with CSME it was bilateral'
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P value

0.29

0.32

95% Cl

0.5,1.2

0.5,1.2

Risk Ratio

0.8

0.8

1996
n (%\
239

471

24 (10)

3e (8)

97

1 993
n (%\
213

4131

27 (13)

43 (10)

96

Total number of subjects

Total number of eyes assessed

Subjects with maculopathy

Eyes with maculopathy

Concordance between stages of diabetic retinopathy in the right

and left eyes (%)

1 ln 1993 there were two eyes with proliferative diabetic retinopathy where lhe macula could not be seen.

Table 6.2.9 Diabetic maculopathy among diabetics in the KRDRS in 1993 and in 1996. Entries are frequencies,
percentages, r¡sk ratios, 95% Cls and P values'
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P value

0.40

0.14

0.03

0.29

0.15

0.06

0.30

0.3

95% Cl

0.4,1.4

0.2,1.3
0.2,0.9
0.4, 1.3

0.16, 1.3

0.22, 1.0

0.3, 1.5

0.4,1.4

Risk Ratio

0.8

0.5

0.4

0.7

0.5

0.5

0.6

0.5

1996
n (%)
239

471

4 (16)

6 (33)

3 (75)

1 (33)

14 (s.e)

6 (14)

11 (34)

4 (67)

0 (1.3)

21 (4.5)

97

1993
n (%)

1

1

2

4

2

31

10 (34)

4 (80)

2 (100)

0

16 (7.5)

16 (31)

5 (71)

4 (100)

0

25 (6.1)

98

Total number of subjects

Total number of eyes assessed

Subjects with CSME and diabetic retinopathy

MiId BDR

Moderately sever BDR

Severe BDR

Proliferative diabetic retinopathy

Subtotal

Eyes with CSME and diabetic retinopathy

MiId BDR

Moderately sever BDR

Severe BDR

Proliferative diabetic retinopathy

Subtotal

Concordance between stages of diabetic retinopathy in

the right and left eyes (%)
seenn

Table 6.2.4 CSME among diabetics in the KRDRS in 1993 and in 1996. Entries are frequencies, percentages,
risk ratios, 95% Cls and P values.
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Table 6.2.5 shows the prevalence of VTR in the KRDRS in 1993 and in 1996.

The important feature of this table is that despite the low overall prevalence

of diabetic retinopathy among diabetics (Table 6.2.2) the prevalence of VTR

is comparable to Mitchell's study (1985), where the prevalence of diabetic

retinopathy was approximately double that of the KRDRS. A comparison of

Tables 6.2.2 and 6.2.5 shows that in 1993, 18 of 38 subjects (47%) and 28 of

65 eyes (49"/") with retinopathy had WR. The respective figures in 1996

were 1 6150 (92/") for subjects and 25184 (30%) for eyes. Mitchell found that

27o/o of subjects with retinopathy had VTR in the Newcastle diabetic clinic

compared wilh 22"/o of subjects in the Singleton census area (Mitchell, 1985).

A comparison of results from the KRDRS with Mitchell's figures (Mitchell,

1985) suggests that in Aboriginal communities of the Katherine region,

whenever diabetic retinopathy develops, a higher proportion of subjects will

be suffering from VTR than in the Caucasian population of Australia.

ln 1993, of 18 subjects with VTR, the condition was bilateral in 10 (56%). ln

1gg6 in g of 16 subjects (54%) with wR it was bilateral. None of the subjects

with bilateralWR in 1996 had the condition in 1993.
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P value

0.59

0.43

95% Cl

0.5,1.5

0.4,1.4

Risk Ratio

0.9

0.4

1 996
n P/o\
239
471

16 (6.7)

25 (5.3)

97

1 993
n (%)
213
415

18 (8.5)

28 (6.7)

96

Total number of subjects

Total number of eyes assessed

Subjects with WR
Eyes with VTR

Concordance between stages of diabetic retinopathy in the right

and left eyes (%)

Table 6.2.5 VTR among diabetics in the KRDRS in 1993 and in 1996. Entries are f requencies, percentages, risk
ratios, 95% Cls and P values.
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Table 6.2.6 shows the prevalence of diabetic retinopathy, maculopathy,

CSME and VTR in 1993 and in 1996 after correction for the effect of laser

treatment. (Subjects without current evidence of the respective condition but

who had had confirmed laser therapy for the condition were pooled with

those who had the condition.)

A comparison of this table with Table 6.2.2 shows that correction for the

effect of laser treatment moderately increased the prevalence of diabetic

retinopathy and diabetic maculopathy in 1993 and in 1996. Correction for the

effect of laser treatment increased the prevalence of CSME and WR to

approximately twice of the field obseruations in 1996 (see Tables 6.2.4 and

6.2.5). ln 1993, after correction for the effect of laser treatment of those with

retinopathy the proportion of subjects with maculopathy was73o/" (30i41)'

with csME 46"/" (19141\ with wR 51"/" (21141). The respective figures for

eyes were 7O"/o (46165), 45"/" (29165) and 49/" (32/65). ln 1996 the

respective figures were 60% (31/52),50"/" (26152) and 54"/" (28152) lor

subjects and 60% (51/85), 52"/" (44185) and 58"/" (49185) for eyes.
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P value

0.25

0.45

0.03

0.03

0.56

0.83

0.49

0.27

0.35

o.24

95% Ct

0.9,1.7

0.8, 1.6

1.2,23.9

1.2,27.1

0.6,1.3

0.6,1.4

0.7, 1.9

0.8,2.1
0.8,2.0
0.8,2.1

Risk Ratio

1.2

1.1

5.3

5.9

0.9

1.0

1.2

1.3

1.2

1.3

1 996
n (%)

52(22\

85(18)

12 (5)

20 (4)

31 (13)

51 (11)

26 (1 1)

44 (e)

28 (12)

4e (1 0)

1 993
n 9"1

41(1e)

65 (16)

2 (1\

3 (1)

30 (14)

46 (11)

1e (e)

2e (7)

21 (10)

32 (8)

Subjects with diabetic retinopathy

Eyes with diabetic retinopathy

subjects with PDR

Eyes with PDR

Subjects with maculopathy

Eyes with maculopathy

Subjects with CSME

Eyes with CSME

Subjects with VTR

Eyes with VTR

Table 6.2.6 Diabetic retinopathy, proliferative diabetic retinopathy, maculopathy, CSME and WR after correction
for the effect of laser treatment in the KRDRS in 1993 and in 1996. Entries are frequencies,
percentages, risk ratios, 95% Cls and P values.
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In the Katherine region there were more females than males in the identified

diabetic population. Despite identical screening methods, frequency of

attendance at the clinic, a selection bias for entry into the study (reflecting

incomplete community lists) may be operating.

Analysis of the tables in Stanton's study shows that in the Aboriginal

population of his study the overall prevalence of retinopathy, the prevalence

of retinopathy in males and the prevalence of retinopathy in females were

g1o/o, 20.2% and 35.9%, respectively (Stanton 1985). Therefore, examination

of diabetic retinopathy by sex in the study population is warranted.

Table 6.2.7 shows the prevalence of diabetic retinopathy, maculopathy,

CSME and VTR by sex. The important feature of this table is that in 1993 the

prevalence of diabetic retinopathy was approximately the same in both

genders, and in those with retinopathy in males 45"/. (5111) had VIR,

compared with 48% (13127) in females. ln 1996 the proportion of subiects

with retinopathy among diabetics was higher in males than in females. Of

those with retinopathy, in males 23o/" (15122) of subjects had VTR compared

with 39% (11128) in females. This explains the similar WR prevalences

among diabetics in the male and female population in 1996, despite the

different overall retinopathy prevalences.

Table 6.2.8 shows the distribution of diabetic retinopathy, maculopathy,

CSME and WR by sex after correction for the effect of laser treatment. lt

shows that in 1993, of those with retinopathy, 46% (5111) of male subjects

had VTR, compared with 53% (16/30) of females. The respective figures for

1996 were 41"/" (9122) in males and 63% (19/30) in females. As Table 6.2.8

Shows, correction for the effect of laser treatment had only changed the

N Jaross 6-15 PhD Thesis



overall prevalence of diabetic retinopathy to a small extent, but almost

doubled the estimated prevalence of VTR in 1996.
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P value

0.95

0.64

0.82

0.44

0.96

0.79

95% Cl

0.5,2.1

0.3, 8.9

0.5, 1.75

0.2,2.7
o.4,2.8
0.3,2.4

Risk Ratio

1.02

1.5

0.9

1.3

1.02

0.88

Male
n (%)

65

e (14)

2 (3)

0

0

11 (17)

10 (15)

5 (8)

5 (8)

Female
n (%\

148

20 (14)

3 (2)

2 (1)

2 (1)

27 (18',)

17 (12)

11 (7)

13 (e)

1993

Total number of subjects assessed

Subjects with diabetic retinopathy

MiId BDR

Moderately sever BDR

Severe BDR

Proliferative diabetic retinopathy

Subtotal

Subjects with maculopathy

Subjects with CSME

Subjects with VTR

Table 6.2.7 Distribution of diabetic retinopathy by sex in 1993 and in 1996 (continued next page).
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P value

0.07

0.87

0.87

0.95

o.14

0.85

0.60

0.74

95% Cl

1.0,4.2

0.4,2.4
0.4,2.4
0.1, 10.0

0.9,2.4

0.4,2.1
0.2,2.3
0.3,2.3

Risk Ratio

2.0

0.9

0.9

0.9

1.4

0.9

0.7

0.84

Male
n (%\

84

13 (15)

6 (7)

2 (1)

1 (1)

22 (26)

I (10)

4 (5)

5 (6)

Female
n (%)

1 55

12 (8)

12 (8)

2 (1)

2 (1)

28 (18)

16 (10)

10 (6)

11 (7)

1996

Total number of subjects assessed

Subjects with diabetic retinopathy

M¡Id BDR

Moderately sever BDR

Severe BDR

Proliferative diabetic retinopathy

Subtotal

Subjects with maculopathy

subjects with csME
Subjects with VTR

Table 6.2.7 Distribution of diabetic retinopathy by sex in 1993 and in 1996 (continued)
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P value

0.57

o.73

0.&+

0.68

0.22

0.72

0.62

0.72

95% Cl

0.4,1.6

0.6,2.3
0.3, 8.9

0.3,2.2

0.8,2.2
0.4,1.7
0.4, 1.8

0.4, 1.8

Risk Ratio

0.8

1.1

1.5

0.8

1.4

0.9

0.8

0.9

Male
n (%)

65

11 (17)

10 (15)

5 (8)

5 (8)

84

22 (26)

10 (12)

I (10)

e(11)

Female
n (%\

148

30 (20)

20 (14',)

14 (e)

16 (1 1)

155

30 (1e)

21 (14)

18 (12)

1e (12)

1993

Total number of subjects assessed

subjects with diabetic retinopathy

Subjects with maculopathy

Subjects with CSME

Subjects with WR

1996

Total number of subjects assessed

Subjects with diabetic retinopathy

Subjects with maculopathy

subjects with csME
Subjects with VTR

Table 6.2.8 Distribution of diabetic retinopathy by sex after correction for the effect of laser treatment in 1993
and in 1996.
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The eye clinic of the Royal Darwin Hospital often encountered Aboriginal

patients from non-traditional living environments presenting with VTR.

However, advanced stages of diabetic retinopathy were only rarely seen in

these subjects. Therefore, a description of diabetic retinopathy by living

environment will show if diabetic retinopathy presents in a more severe form

in subjects living in a non-traditional environment, or whether the clinical

observation was due to selection bias?

The important feature Table 6.2.9 is that in 1993 the prevalence of diabetic

retinopathy was approximately the same in subjects from both living

environments, however in the traditional living environment the prevalence of

maculopathy, CSME and WR was approximately twice that of the subiects

f rom the non-traditional living environment. ln 1996 the proportion of subjects

with retinopathy was higher in diabetics living in the non-traditional

environment. On the basis of the uncorrected figures it may seem that of

those with retinopathy a higher proportion of subjects from the traditional

communities presented with VTR. After corrections for the effect of laser

treatment, in 1993, of those w¡th ret¡nopathy nearly twice as many subjects in

traditional communities than in non-traditional communities presented with

VTR. The respective figure for 1996 was around 50% in both non-traditional

and traditional living environments. Some frequencies in the table are small,

so the proportions must be treated with caution.
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P value

0.77

0.10

0.70

0.34

0.70

0.61

95% Cl

0.3,2.5

0.01, 1.5

0.3,2.1

0.4,17.9

0.2, 10.6

0.2, 11.8

Risk Ratio

0.8

0.1

0.8

2.6

1.5

1.7

Traditional
n (%\

194

I (13)

5 (3)

1 (1)

2 (1)

34 (1 8)

26 (13)

15 (8)

17 (e)

Non -
traditional

n (%)

19

3 (16)

0

1 (5)

0

4 (21\

1

1

1

(5)

(5)

(5)

1993

Total number of subjects assessed

Subjects with diabetic retinopathy

MiId BDR

Moderately sever BDR

Severe BDR

Proliferative diabetic retinopathy

Subtotal

Subjects with maculopathy

Subjects with CSME

Subjects with WR

Table 6.2.9 Distribution of diabetic retinopathy by environment in 1993 and in 1996 (continued next page)
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P value

0.55

0.04

0.17

0.14

0.38

0.31

95% Cl

0.3, 1.9

0.2,0.9

0.4,1.2

0.6, 31.2

0.3, 18.2

0.4,20.8

Risk Ratio

0.8

0.4

0.7

4.3

2.5

2.8

Traditional
n (%)

201

20 (10)

12 (6)

4 (2)

3 (1)

3e (1e)

23 (11)

13 (6)

15 (7)

Non -
traditional

n (%)

38

5 (13)

6 (16)

0

0

11 (2e)

1 (3)

(3)

(3)

1

1

1996

Total number of subjects assessed

Subjects with diabetic retinopathy

MiId BDR

Moderately sever BDR

Severe BDR

Proliferative diabetic retinopathy

Subtotal

Subjects with maculopathy

Subjects with CSME

Subjects with WR

Table 6.2.g Distribution of diabetic retinopathy by environment in 1993 and in 1996 (continued).
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P value

0.83

0.29

0.57

0.50

0.10

0.57

0.28

0.39

95% Cl

0.4,2.3
0.4,19.8

0.2,12.5
0.3, 13.8

0.4, 1.1

0.3, 1.8

0.3, 1.5

0.3, '1.6

Risk Ratio

0.9

2.9

1.8

2.0

0.6

0.8

0.6

0.7

Traditional

n (%)

194

37 (1s)

2e (15)

18 (e)

20 (10)

40 (20')

2s (12)

20 (10)

22 (11)

Non -
traditional

n (%)

19

4 (21',)

1 (5)

1 (5)

1 (5)

12 (32)

6 (16)

6 (16)

6 (16)

1993

Total number of subjects assessed

Subjects with diabetic retinopathy

Subjects with maculopathy

Subjects with CSME

Subjects with WR

1996

Total number of subjects assessed

Subjects with diabetic retinopathy

Subjects with maculopathy

Subjects with CSME

Subjects with WR

Table 6.2.10 Distribution of diabetic retinopathy by environment in 1993 and in 1996 after correction for the effect
of laser treatment.
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Tables 6.2.11and 6.2.12 show the prevalence of diabetic retinopathy,

maculopathy CSME and WR in 1993 and in 1996 without (Table 6.2.11) and

after (Table 6.2.12) adjustment for the effect of laser treatment was made.

An examination of diabetic ret¡nopathy, maculopathy, CSME and VTR by age

at diagnosis (<30 or >30) and time since diagnosis (0-4, 5-9, 10-14, 15-19,

20-24,25-29 years) shows that their prevalence increases with increasing

time since diagnosis. ln some'age at diagnosis'and'time since diagnosis

brackets', the prevalence figures are based on very small numbers; therefore

they must be treated with caution. lt is important to note, that in those

diagnosed with diabetes aged more than 30 years and less than 4 years prior

to examination, 1O"/o (12.121) had retinopathy in 1993 and 11o/o (12i105) had

retinopathy in 1996. 3% (4.121) of subjects had VTR in 1993 compared with

4"/o (41105) in 1996. These figures are even higher (4% and 7% respectively)

if adjusted for the effect of previous laser treatment. lf diabetes was

diagnosed prior to age 30, in the similar time since diagnosis bracket, in 1993

there was only one subject of seventeen (6%) who had retinopathy and VTR;

in 1996, 2 of the 19 subjects (1 1%) had retinopathy and none had VTR.

There have been no data on the prevalence of diabetic retinopathy at the

time of diagnosis in and Aboriginal Australian diabetic population. The

presence of WR in the 0-4 years time since diagnosis brackets, in particular,

necessitates examination of the prevalence of diabetic retinopathy,

maculopathy CSME and VTR at the time of diagnosis of diabetes. lf diabetic

retinopathy and VTR in particular already exist at the time of diagnosis of

diabetes, this has implications for a screening program. Since in the KRDRS

it was not possible to examine the subjects at the time of diagnosis, those

subjects who were diagnosed one year prior to examination were regarded

as if they were seen at the time of examination. The KRDRS found that in
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1993, 8 of the 70 subjects (1 1 .4%) had diabetic retinopathy at the time of

diagnosis and2 of the 70 subjects (2.9%) had WR. In 1996, 4 of the 46

subiects (8.7o/") had retinopathy at the time of diagnosis and only one of the

46 subjects (2.2%) had VTR. Due to the small f requencies it is not possible

to stratify these frequencies by age at the time of diagnosis of diabetes.

N Jaross 6-25 PhD Thesis



25-29

111(1OO%)
011
1/1 (100%)
1/1 (100%)
111(10O%l

1/1 (100%)
011
ol1
ol1
ol1

111
011
'U1
111
'U1

ol1
011
011
ol1
ol1

(1

(1
(1
(1

00%)

o0%)
00%)
00%)

20 -24

ol2
012
ol2
012
ol2

15-19

111
011
111
111
111

(1 0o%)

(100%)
(100%)
(100%)

ol1
ol1
ol1
011
ol1

112
012
012
012
012

10-14

112 (5O%)
012
112
012
012

(50%)

5111(45%)
0111
311',t (27%)
1111 (9%)
1t11(9%l

1t2 (5O%)
ol2
112 (5O/")
1t2(50%)
1/2(50%)

sl23 (3s%)
1123 (4%)
4123 (17%)
3123 (13%)
4t23 fi7%l

5-9

114
014
ol4
ol4
014

(25%)

15152 (29%)
a52 Ø%\

11151(22%)
8/51 (16%)

10152fig%l

1t8 (13%)
0/8
1t8 (13%)
1t8 (13%)
118 (13%)

2316e (33%)
1169 (1"/")

11/69 (16%)
5169 (7%)
5169 0%\

o-4

1t17 (6%)
0117
1t17 (6%\
1t17 (6%)
1117 (6%)

14121 (1O"/")
o1121
91121 (7%)
4t121 (3%)
41121 (3"/")

2119 (11%\
0/19
0/19
0/19
0/19

't21105 (11"/")
11105 (1%)
6/105 (6%)
3/105 (3%)
41105 Ø/"1

year and age at the time of
diaonosis of diabetes
1993

<30
subject retinopathy
proliferative DR
subject maculopathy
subject CSME
subject WR

>30
subject retinopathy
proliferative DR
subject maculopathy
subject CSME
subiect WR
1996

<30
subject retinopathy
proliferative DR
subject maculopathy
subject CSME
subject WR

>30
subject retinopathy
proliferative DR
subject maculopathy
subject CSME
subiect WR

Table 6.2.11 Subject retinopathy, maculopathy, CSME and VTR in 1993 and ¡n 1996. Entries are frequencies and
percentages.
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25 -29

1/1 (100%)
011
111(1OO%)
1/1 (100%)

1 (100%)

111
011
011
ol1
ol1

(1 00%)

1/1 (100%)
111 (100"/"1
1i1 (100%)
0/1 (100%)
1/1 (100%)

011
ol1
ol1
ol1
ol1

20 -24

012
012
ol2
ol2
ol2

15-19

111 (10O%)
ol1
1t1(1O0%)
1t1 (10O%)

1 (100%)

011
ol1
ol1
ol1
011

112
012
012
012
ol2

(50%)

10-14

1t2(5O%)
ol2
1t2 (5O%)
ol2

0

5111
0111
3111
111',|
1111

(45"/")

(27%)
(s%)
@%l

112(5O%)
012
112 (50%)
112 (50%l
112 (50"/")

11123 (48%\
4123 (17%)
9123 (39"/")
el23 (3e%)

10123 ø3%l

5-9

114
ol4
014
ol4

0

(25%)

17152(33%)
2152 (4"/"')

13151 (25%)
10152 (1e%)
12152(23%)

118 (13"/")
ol8
1t8 (13%)
1/8 (13%)
1t8 (13%)

23l6e (33%)
4t69 (6"/")

12169 (17%)
8t69 (12%)
8169 fi2"/"1

o-4

1117 (6%l
0117
1117 (6%)

1 117 (6%)
1 (6%)

131121
01121

101121
51121
51121

(11%)

(8%)
(4%)
ø%)

2119 ('t1%)
0/1 9
0/19
0/19
0/19

121105 (11%)
3/105 (3%)
71105 (7%)
6i105 (6%)
71105 0"/"\

year and age at the time of
diaqnosis of diabetes
1993

<30
subject retinopathy
proliferative DR
subject maculopathy
subject CSME
subject VTR

>30
subject retinopathy
proliferative DR
subject maculopathy
subject CSME
subiect VTR
1996

<30
subject retinopathy
proliferative DR
subject maculopathy
subject CSME
subject VTR

>30
subject retinopathy
proliferative DR
subject maculopathy
subject CSME
subiect WR

Table 6.2.12 Subject retinopathy, maculopathy, CSME and VTR in 1993 and in 1996 if corrected for the effect of laser
treatment. Entries are frequenc¡es and percentages.
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6.3 Description of diabetic retinopathy, maculopathy, CSME

and VTR by communities

This section describes diabetic retinopathy, maculopathy, CSME and VTR

by communities. This section will address the following issues (see 3

below):

1. What is the prevalence of diabetic retinopathy, maculopathy, CSME

and \/TR in diabetics of each community? (Numerator: subjects with the

condition in the particular community; denominator: subjects with

diabetes in the community.)

2. What is the burden of diabetes, diabetic retinopathy, maculopathy,

CSME and VTR in the particular community relative to the total number

of subjects with the condition in the region? (Numerator: subjects with

the relevant condition in the community; denominator: subjects with the

relevant condition in the region.)

Comparison of the proportions showing the relative burden of diabetes and

diabetic retinopathy in the particular community as defined in (2) will

identify the communities which carry a disproportionate burden of diabetic

retinopathy compared to the proportion of diabetes in the community.

This section presents the observed prevalences of diabetic retinopathy,

maculopathy, CSME and VTR by communities and also after corrections

for the effect of previous laser treatments were made. The former will be

referred to in the tables as "field observations", the latter will be referred to

as "observations after corrections for the effect of laser treatment". The
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prevalence of diabetic retinopathy after correction for the effect of laser

treatment will give a better estimate of the burden of diabetic retinopathy in

the communities.

Table 6.3.1 describes diabetic retinopathy, maculopathy, CSME and VTR

in each community. lt also shows the burden of disease in the community

relative to the region by describing diabetes, diabetic retinopathy,

maculopathy, CSME and VTR as a proportion of subjects with the

respective condition in the particular community compared to those with

the condition across all communities. The discrepancies of the

denominators in 1993 in Kalkaringi are due to the fact that in one subject,

who had proliferative diabetic retinopathy, the macula could not be seen.

The pivotal information in this table is:

There is a large variation among communities in the proportion of

diabetics with diabetic retinopathy. In 1993 the field observations show

that in some small communities there were no subiects with diabetic

retinopathy (Bulla Camp, Bulman, Hodgson Downs/River), in some

other small communities a high proportion of diabetics presented with

diabetic retinopathy (Pine Creek 67"/"(213), Biniari (67"/" (213)\. These

figures however are based on very small numbers. In 1993, in

communities with the highest number of diabetics, the proportion of

diabetics with diabetic retinopathy was 20/" (5120) in Borroloola,l0o/"

(2110) in Kalkaringi, 4/45 (9%) in Lajamanu and 30% (14136) in Wurli -
Wurlinjang Health Center). Correcting for the effect of laser treatment

doubled the proportion of subjects with diabetic retinopathy in

Kalkaringi, however, these figures are based on small numbers.

O
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a ln 1993 the proportion of subjects with VTR in the communities varied

considerably. With respect to diabetic maculopathy, CSME and VTR

the proportion of the subjects with the condition varies in smaller

communities. ln the major centers the prevalence of VTR is the highest

in Borroloola (16"/" (4125). The respective figure for Kalkaringi was 10%

(2120), for Lajamanu 4o/o (2145) and for Wurli - Wurliniang9/" (4146).

The proportion of subjects with WR changed in Kalkaringilo 2Oo/o

(4120) after correction for the effect of laser treatment.

o In 1996 the same variation was seen in smaller communities in the

proportion of subjects with diabetic retinopathy, maculopathy, CSME

and VTR as in 1993. ln some communities (for example in Bulla Camp)

the proportions were doubled after correcting for the effect of laser

treatment in the communities. These figures are based on very small

numbers. In 1996, among major centers, the propottion of subjects with

diabetic retinopathy among diabetics was the highest in Wurli -

Wurlinjang Health Center (32ï" (16/50)) followed by Borroloola(21%

(8/38)) and Lajamanu (21"/" (10147). The proportion of subjects with

WR varied in these centers from 2o/o (1/50) in Kalkaringi to 1 1"/" (4138)

in Borroloola. Correction for the effect of laser treatment tripled the

proportion of WR in Wurli - Wurlinjang Health Center from 6% (3/50) to

18% (e/50).

A number of communities had a disproportionate burden of diabetic

retinopathy relative to the burden of diabetes in the community. The

proportions used for this comparison were derived by comparing the

number of subjects with the condition in the particular community, relative

to the total number of subjects with the condition in the region. lf the
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proportion of subjects with diabetic retinopathy (relative to the regional

total) was higher in the respective community than the proportion of

diabetics (relative to the regional total), it would warrant greater emphasis

on clinical and health promotion programs in that community, specifically

addressing diabetes and its complications.

ln both cross sections of the study, due to the smallfrequencies of

diabetes and diabetic retinopathy, comparisons could only be made in the

major centers only. ln 1993, the proportion of subjects with VTR in

Borroloola was nearly twice that expected on the basis of the proportion of

subjects with diabetes. In Lajamanu, the proportion of subjects with VTR

was less than expected and in Kalkaringi and the Wurli - Wurlinjang Health

Center was around the expected number. After correcting for the effect of

laser treatment, in Kalkaringi the proportion of subjects with WR was

nearly twice the expected on the basis of the proportion of subjects with

diabetes in the community. On the basis of these figures it may seem that

beyond the high concentration of diabetics in the four maior centers

diabetic retinopathy was a particularly important health problem in

Borroloola and in Kalkaringi. However, these figures are based on small

numbers.

ln 1996, only the Wurli - Wurliniang Health Center stood out regarding the

proportion of diabetics and the proportion of VTR relative to the region.

21o/o oÍ the subjects with diabetes of the study sample were living in the

area seruiced by Wurli - Wurliniang Health Centerl ,but32/o of subjects

with diabetic retinopathy and 19o/" of subiects with VTR in the region were

living in the area serviced by this health center. lf corrections for the effect

1 The number of diabetics seen at Wurli-Wurlinjang Health Center represents the Aboriginal
diabetics from Kalano community, Katherine and various "town-camps" in Katherine. "Town
camp" is the term used to denote the place of the habitat of various Aboriginal groups who
were staying in Katherine for an uncertain period of time.
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of laser treatment are made, 32o/oof subjects with VTR in the region were

living in the area serviced by the Wurli - Wurlinjang Health Center.
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1993 1 996
communities field

observations
observations
after corrections
for the effect of
prior laser
treatment

field
observations

observations
after corrections
for the effect of
prior laser
treatment

Barunga

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proporlion
of those with
condition across
all communities*

diabetes
retinopathy

maculopathy
CSME

VTR

12

3112 (25%)
2112 (17"/")
2112 (17%)
2112 (17"/")

12t213 (6%',)
3/38 (8%)
2127 (7"/")
2116 (13%)
2118 fi1%\

12

3112 (25"/.)
2112 (17%)
2112 (17%',)
2112(17%)

4213 (6"/")
314't (7%)
2130 (7%',)
2119 (11%)
2121 (10%\

16

2t16 (13%)
1/16 (6%)
1/16 (6%)
1/16 (6%)

16123e (7%)
2l5O (4%)
1124 (4"/")
1114 (7%)
1116 ß/"\

16

2t16 (13%)
1t16 (6%)
1116 (6%)
1t16 (6%)

16123e (7%)
2152 (4%)
1/31 (13%)
1126 (4%)
1t2B Ø%l

Beswick

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proportion
of those with
condition across
all communities*

diabetes
retinopathy

maculopathy
CSME

VTR

7

n
l7
n
n

1 1 4%)
4"/.)
4%)
4%)

1 1

1 1

1 1

7t213 (3"/")
1i38 (3%)
1127 (4%)
1/16 (6%)
1/18 (6%)

7

117 (14%)
117 (14%)
fi (14%)
117 (14"/")

71213 (3%)
114't (2%)
1/30 (3%)
1/19 (5%)
1121(57"1

6

0/6
0/6
016
0/6

6123s (3%)
0/50
ol24
0114
0/16

6

0/6
0/6
0/6
0/6

6123s (3%)
0152
0/31
ol26
ol28

Table 6.3.1 Description of diaþetic retinopathy, maculopathy, CSME and VTR by
communities. (* ln these proportions the numerator represents the
frequencies of the respective conditions in the particular community,
the denominator the frequencies across all communities.)
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1993 1996
communities field

observations
observations
after corrections
for the effect of
prior laser
treatment

field
observations

observations
after corrections
for the effect of
prior laser
treatment

Binjari

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proportion
of those with
condition across
all communities*

diabetes
retinopathy

maculopathy
CSME

VTR

3

213 (67"/.)
1/3 (33%)
0/3
0/3

31213 (1"/")
2138 (5%\
1127 (4%)
2t16 (13%)
0/18

3

213 (67%)
1/3 (33%)
0/3
013

31213 (1%)
2141 (s%',)
1/30 (3%)
0/19
0121

6

0/6
0/6
0/6
0/6

6t239 (3%)
0/50
0124
ol14
0/16

6

0/6
0/6
0/6
0/6

61239
ol52
0/31
0126
ol28

(3%)

Borroloola

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proportion
of those with
condition across
all communities*

diabetes
retinopathy

maculopathy
CSME

VTR

25

5125 (20"/.)
5125 (20%)
4t25 (16%)
4125 (16%)

251213 (12"/.)
5/38 (13%)
5127 (1e%)
1116 (6/")
4t18 ez%l

25

5125 (20./.\
5125 (20%)
4125 (16/")
4125 (16"/")

251213 (12%)
5141(12/")
5130 (17%)
4119 (2't%',)
4t21fig%\

38

8138 (21"/.\
4l3B (11%)
4138 (11%)
4138 (1't"/")

38/239 (16%)
8/50 (16%)
4124 (17"/")
4114 (29"/")
4t16 e'%l

38

9138 (24%)
5/38 (13%)
5/38 (13%)
s/38 (13%)

38/239 (16%)
el52 (17%)
5/31 (16%)
5126 (1e%)
5t28 fig%l

Table 6.3.1 (continued) Description of diabetic retinopathy, maculopathy, CSME
and VTR by communities. (* ln these proportions the numerator
represents the frequencies of the respective conditions in the particular
community, the denominator the frequencies across all communities.)
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1 993 1996
communities field

observations
observations
after corrections
for the effect of
prior laser
treatment

field
observations

observations
after corrections
for the effect of
prior laser
treatment

Bulla Gamp

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proportion
of those with
condition across
all communities*

diabetes
retinopathy

maculopathy
CSME

VTR

3

0/3
0/3
0/3
0/3

31213 (1%)
0/38
0127
0/16
0i18

3

1/3 (33%)
1/3 (33%)
1/3 (33%)
1/3 (33%)

312't3 (1"/")
1141 (2%)
1130 (3"/")
1/1e (5%)
1121 ß%\

7

117 (14"/")
117 (14%)
1t7 (14%)
117 (14%)

7123s (3%)
1l5O (2%)
1124 (4"/")
1114 (7"/.)
1t16 ß%\

7

217
217
217
217

(29%',)
(2s%)
(2e%)
(29"/")

71239 (3"/.)
2152 (4"/")
2131 (6"/")
2t26(8%)
2128 0"/"\

Bulman

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proportion
of those with
condition across
all communities*

diabetes
retinopathy

maculopathy
CSME
VTR

6

0/6
0/6
0/6
0/6

61213 (3%\
0/38
0127
0/16
0i18

6

0/6
0/6
0/6
0/6

61213 (3/")
0141
0/30
0/19
ol21

I
3/e (33%)
3/e (33%)
3/s (33%)
3/e (33%)

et239 (4%)
3/50 (6%)
3t24 (13%)
3114 (21"/")
3/16 (19%)

9

3/9
3/9
319
319

(33%)
(33%)
(33%)
(33%)

91239 (4%\
3t52(6%)
3/31 (10%)
3126 (12%)
3128 n1"/"\

Table 6.3.1 (continued) Description of diabetic retinopathy, maculopathy, CSME
and VTR by communities. (* ln these proportions the numerator
represents the frequencies of the respective conditions in the particular
community, the denominator the frequencies across all communities.)
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1993 1 996
communities field

observations
observations
after corrections
for the effect of
prior laser
treatment

field
observations

observations
after corrections
for the effect of
prior laser
treatment

Duck Creek

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proportion
of those with
condition across
allcommunities*

diabetes
retinopathy

maculopathy
CSME

VTR

2

1t2 (5O%)
112 (5O"/.)
ol2
ol2

21213 (1"/")
1/38 (3%)
1127 (3.7%',)
0/16
0/18

2

1t2 (50%)
1t2 (50%)
012
012

21213 (1%)
1141 (2%)
1/30 (3%)
0/19
ol21

5

1t5 (20%)
115 (20%)
115 (2O%)
1t5 (20%\

5t23e (2%)
'UsO (2/")
1124 (4%)
1l't4 (7%)
1116 ßo/"1

5

115 (20%)
'v5 (20%)
115 (20%)
115 (20"/")

5t23e (2%)
1152 (2'/.\
1131 (3%\
1126 (4"/")
1l2B ø./"\

Hodgson
Downs/River

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proportion
of those with
condition across
all communities*

diabetes
retinopathy

maculopathy
CSME

VTR

B

0/8
0/8
0/8
0i8

81213 (4%)
0/38
0127
0/16
0/18

I
0/8
0/8
0/8
0/8

81213 (4%',)
0141
0/30
0/19
ol21

6

116 (17%\
116 (17%)
0/6
0/6

6t23s (3%)
1t50 (2%)
1124 (4%)
ol14
0/16

6

116 (17%)
116 (17%)
0/6
0/6

6123e (3%)
1152 (2./.)
1/31 (3%)
0126
0128

Table 6.3.1 (continued) Description of diabetic retinopathy, maculopathy, CSME
and VTR by communities. (* ln these proportions the numerator
represents the frequencies of the respective conditions in the particular
community, the denominator the frequencies across all communities.)
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1993 1996

commun¡ties field
observations

observations
after corrections
for the effect of
prior laser
treatment

field
observations

observalions
after corrections
for the effect of
prior laser
treatment

Kalkaringi

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proportion
of those with
condition across
all communities*

diabetes
retinopathy

maculopathy
CSME

Kildurk

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proportion
of those with
condition across
allcommunities*

diabetes
retinopathy

maculopathy
CSME
VTR

20

u20 (10%)
1/1e (s%)
1119 (5"/")
2t20 (1O%)

201213 (9%)
2t38 (5%)
1127 (4%)
1/16 (6%)
2118 (11%l

3

0/3
0/3
0/3
0/3

31213 (213"/")
0/38
0127
0i16
0/18

20

4120 (20/")
3/1e (16%)
3/1e (16%)
4l2O (20%)

201213 (9"/.)
4141(10%)
3/30 (10%)
3/19 (16%)
4121 1

3

0/3
0/3
0/3
0/3

31213 (1%)
ol4'l
0/30
0/19
ol21

20

3l2O (15%)
1l2O (5%)
1t20 (5%)
1120 (s%',)

201239 (8%)
3/50 (6%)
1124 (4"/.)
1t14 (7%)
1/16 (6%)

20

3120 (15%)
0/3
0/3
0/3

201239 (8"/")
3/50 (6%)
0124
0114
0/16

20

3l2O (15"/")
1120 (5%)
1120 (5"/")
1120 (5%)

201239 (8%)
3t52(6%)
1131 (3%)
1t26 (4%)
1t2B Ø%l

20

3120
0/3
0/3
0/3

( 1 5%)

201239 (8%)
3152 (6'/"\
0/31
0126
ol28

Table 6,3.1 (continued) Description of diabetic retinopathy, maculopathy, CSME
and VTR by communities. (* ln these proportions the numerator
represents the frequencies of the respective conditions in the particular
community, the denominator the frequencies across all communities.)
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1993 1996
communities field

observations
observations
after corrections
for the effect of
prior laser
treatment

field
observations

observations
after corrections
for the effect of
prior laser
treatment

Lajamanu

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proporlion
of those with
condition across
all communities*

diabetes
retinopathy

maculopathy
CSME

VTR

45

4145 (9/.\
3145 (7"/")
1145 (2%)
2145 (4%)

451213 (21%)
4138 (11%)
3127 (11%)
1/16 (6%)
2118 fi1"/"\

45

4145 (9/")
3145 (7%)
1145 (2%)
2145 (4"/")

451213 (21%)
414',t (g%',)
3/30 (10%)
1119 (5"/")
2121 6%\

47

10147 (21"/")
6147 (13%)
0147
1147 (2%)

471239 (20"/.)
10/50 (20%)

6124 (25"/")
0l't4
1/16 (6%)

47

10147 (21"/.)
6147 (13%)
3147 (12%\
4147 (2%)

471239 (20%)
1Ot5O (20%)

6/31 (13%)
3126 (12%)
4128 n4"/o\

Mataranka

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proportion
of those with
condition across
all communities*

diabetes
retinopathy

maculopathy
CSME

VTR

4

014
014
ol4
ol4

4t213 (2%)
0/38
0127
0/16
0/18

4

ol4
014
ol4
ol4

4t213 (2%)
0141
0/30
0/19
ol21

5

0/s
0/5
0/5
0/5

51239 (2"/.1
0/50
0124
0114
0/16

5

0/5
0/5
0/5
0/5

5t23e (2%)
ol52
0/31
0126
ol28

Table 6.3.1 (continued) Description of diabetic retinopathy, maculopathy, CSME
and VTR by communities. (* ln these proportions the numerator
represents the frequencies of the respective conditions in the particular
community, the denominator the frequencies across all communities.)
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1993 1996
communities field

observations
observations
after corrections
for the effect of
prior laser
treatment

field
observations

observations
after corrections
for the effect of
prior laser
treatment )

Ngukurr

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proportion
of those with
condition across
allcommunities*

diabetes
retinopathy

maculopathy
CSME

VTR

16

3/16 (1e%)
2116 (13%\
2116 (13%)
2t16 (13%)

161213 (8"/")
3/38 (B%)
2127 (7%)
2116 (13%\
2118 fi1%)

16

3/16
2116
2116
2116

(1
(1
(1
(1

9"/")
3%)
3%)
3%)

161213 (8%)
3141 (7"/")
2130 (7%)
2l1e (11%)
2121 n0"/"1

12

4t12 (33%)
0112
0112
1112 (8%)

121239 (s%',)
4150 (8%)
ol24
0114
1/1616%)

12

4112 (33"/")
1112 (8"/")
1112 (8%)
2112 (17%)

12t239 (5%)
4152 (8./.1
1/31 (3%)
1126 (4%)
2128 0"/"1

Pine Creek

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proportion
of those with
condition across
all communities*

diabetes
retinopathy

maculopathy
CSME
VTR

3

2t3
113
113
113

(67%\
(33%)
(33%)
(33%)

31213 (1"/"\
2t38 (5%)
'U27 (4%)
1/16 (6%)
1118

3

213 (67I")
1/3 (33%)
1/3 (33%)
113 (33%)

31213 (1%)
2141 (5./.)
1/30 (3%)
1119 (11%)
1121

1

0/1
011
ol1
011

1123e (0.4%)
0/50
ol24
ol14
0/1 6

1

011
011
ol1
ol1

1t23s (0.4%)
0152
0/31
0126
0128

Table 6.3.1 (continued) Description of diabetic retinopathy, maculopathy, CSME
and VTR by communities. (* ln these proportions the numerator
represents the frequencies of the respective conditions in the particular
community, the denominator the frequencies across all communities')
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1993 1 996
commun¡ties field

observations
observations
after corrections
for the effect of
prior laser
treatment

field
observations

observations
after corrections
for the effect of
prior laser
treatment

Timber Creek

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proportion
of those with
condition across
all communities*

diabetes
retinopathy

maculopathy
CSME

VTR

7

1n (4"/.)
117 (14%\
on
o17

7t213 (3%)
1/38 (3%)
1127 (4%',)

0/16
0/18

7

117 (14"/")
117 (14%)
017
017

712't3 (3%)
1141 (2%',)
1/30 (3%)
0/19
ol21

5

0/5
0/5
0/5
0/5

51239 (2%)
0/50
ol24
ol14
0/16

5

0/5
0/5
0/5
0/5

51239 (2%)
0152
0/31
0126
0l28

Wurli-
Wurlinjang

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
WR

Subjects with
condition as
proporlion
of those with
condition across
all communities*

diabetes
retinopathy

maculopathy
CSME

VTR

46

14146 (3O%)
9146 (2O"/")
4t46 (e%)
4146 (9"/")

4612't3 (22%)
't4t38 (37%)
9127 (33"/")
4116 (25%)
4t18 e2%l

46

14146 (30%)
9146 (20"/.)
4t46 (9%)
4t46 (9%)

4612',t3 (22/.)
14141 (34%)
e/30 (3%)
4119 (21%)
4121 fig%\

50

16150 (32%)
5/50 (10%)
3/50 (6%)
3/50 (6%)

501239 (21%)
16150 (32%)

5124 (21%)
3114 (21%)

1

50

16150 (32%)
9/50 (18%)
9/50 (18%)
9/50 (18%)

501239 (21%)
16152 (31%)

9131 (29%)
9126 (35"/")
9128 ß2%\

Taþle 6.3.1 (continued) Description of diabetic retinopathy, maculopathy, CSME
and VTR by communities. (* ln these proportions the numerator
represents the frequencies of the respective conditions in the panicular
community, the denominator the frequencies across all communities')
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1993 1 996

communities field
observations

observations
after corrections
for the effect of
prior laser
treatment

field
observations

observations
after corrections
for the effect of
prior laser
treatment

Yarralin

No of diabetics
Subjects with

retinopathy
maculopathy

CSME
VTR

Subjects with
condition as
proportion
of those with
condition across
all communities*

diabetes
retinopathy

maculopathy
CSME
VTR

3

0/3
013
0/3
0/3

31213 (1"/")
0/38
ol27
0i16
0/18

3

013
0/3
0/3
0/3

31213 (1"/")
0141
0/30
0/19
0121

3

1/3 (33%)
1t3 (33%)
0/3
0/3

3t23e (1%)
1150 (2%)
1124 (4"/.)
ol14
0/16

3

113 (33"/.)
1/3 (33%)
0/3
0/3

31239 (1"/")
1152 (2%\
113',t (4%)
ol26
ol28

Table 6.3.1 (continued) Description of diabetic ret¡nopathy, maculopathy,
CSME and VTR by communities. (* ln these proportions the
numerator represents the frequencies of the respective
condit¡ons in the particular community, the denominator the
frequencies across all communities.)
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ln Table 6.3.1 many proportions are based on very small numbers.

Therefore, a better estimate can be obtained if diabetic retinopathy is

described in terms of "major centers" and in "other communities".
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1996
Observations after

corrections for the effect of
orior laser treatment

Other
communities

10172 (14%\
1n2 ("/")
9172 (13"/")
7172 (10%l
7172 fi0"/"1

Major
centers

42167 (25%)
111167 (7o/")
221167 (13%)
191167 (11"/")
19t167 (11%l

Field observations

Other
communities

9172 (13%)
0

8n2(f/")
6172 (8%)
6n2ß/"\

Major
centers

401167 (25"/")
31167 (2%)

'161167 (1O"/")
81167 (5%)

101167 ß/"\

1993
Observations after

corrections for the effect of
prior laser treatment

Other
communities

11161(18%)
0

8/61 (13%)
5/61 (8%)
5/61 (8%)

Major
centers

301152 (2O%)
2ñ52(1%)

221152 (14%)
141152(s%)
16t152 n1%l

Field observations

Other
communities

10/61 (16%)
0

7161 (11"/"1
4161(7%)
4161l.7%\

Major
centers

281152 (18/"')
21152 (1%)

201151(13%)
121151 (8%)
141152 (9/ol

Subjects with

Retinopathy
Proliferative DR
Maculopathy
CSME
VTR

Table 6.g.2 Description of diabetic retinopathy, maculopathy, CSME and VTR by major centers and other
communities
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Table 6.3.2 shows that in 1993 diabetic retinopathy, maculopathy, CSME

and WR were equally important complications of diabetes in both major

centers and in smaller communities. ln 1996 it may appear (based on the

higher prevalence of diabetic retinopathy) that diabetic retinopathy was a

more important complication of diabetes in subjects living in major

communities. These differences were not due to the effect of previous laser

treatment. In 1996 however, the prevalence of WR was nearly the same in

major centers (6%) and in other communities (8%). After correcting for the

effect of laser treatment the prevalence of WR was 11o/o in major centers

and 10% in other communities. Therefore, in 1996, despite the differences

in the overall prevalence of diabetic retinopathy, diabetic retinopathy (as

expressed as proportion of subjects with VTR) was and equally important

complication of diabetes in major centers and in smaller communities.

The pivotal findings of this chapter are that in Aboriginal communities of

Katherine region

o on the basis of the overal¡ prevalence of diabetic retinopathy it may not

seem to be an important complication of diabetes, but the high

prevalences of CSME and VTR suggest othenruise. This is more evident

if corrections for the effect of laser treatment are made

. the high prevalence of CSME in subjects with mild BDR is of particular

concern

o there were high WR prevalences in both major centers and smaller

communities

¡ ât the time of diagnosis of diabetes approximately 1Oo/" ol subjects had

diabetic retinopathy and one fifth of these had WR.
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7

ChaPter 7

Description of diabetic retinopathy in the core population

7.1 Overview of presentation of results

ln Chapter 4, section 2, the term "core population" which denotes those

subjects in the study who were seen both in 1993 and in 1996 was

introduced. The core population was described in detail in Chapter 5,

section 2. The analysis of the core population yields some information on

the short - term natural history of diabetic retinopathy in Aboriginal

communities.

Sections 2,3 and 4 of the chapter provide a description of the progression

of diabetic retinopathy at the subject level and at the level of the individual

eye by sex, living environment and place of residence. This information

may contribute to a better understanding of diabetic retinopathy in

Aboriginal communities and also to the design and implementation of

diabetic eye programs in future.

Since laser treatment interferes with the natural history of diabetic

retinopathy, those 12 subjects in the core population lasered prior to their

examination in 1996 were excluded from the description of the progression

of diabetic retinopathy.

Therefore, the progression of diabetic ret¡nopathy was examined in 192

eyes of 96 subjects. The incidence of CSME in those with and without
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maculopathy were not stratified by living environment and communities due

to the small number of observations in the sample'

Though the proportion of subjects with certain characteristics may show a

marked change from the beginning to the end of the study, on some

occasions those proportions are based on very small numbers.

Section 5 of this chapter describes the progression of diabetic retinopathy,

maculopathy, CSME and VTR by time since diagnosis in 1993'
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a

7.2 Progression of diabetic retinopathy by sex in the non-lasered

core population.

Tables 7.2.'l -7.2.4 showthat:

The rate of progression of subject retinopathy (nil - any retinopathy) in

males is approximately twice that of females. With respect to diabetic

retinopathy in eyes, the rate of progression in males is even higher (in

the nil - arìy retinopathY, rìil - NPDR strata around three times that in

females). Of those who had no retinopathy the annual progression rate

to WR (nil - WR category) was the same in both males and females

(Tables 7.2.1 -7.2.2). Some of the proportions in Tables 7.2.1 and

7.2.2 are based on very small numbers.

The rate of progression of subject maculopathy in males was

approximately twice that of females. With respect to the progression of

maculopathy in eyes, the figures are comparable to the progression of

subject maculopathy (Tables 7.2.3 - 7.2'4).

The rate of progression of subject CSME was approximately the same

in both genders. lf examined in eyes however, the progression rate was

50% higher in males than in females. These propot'tions however are

based on very small numbers (Tables 7.2-3 -7.2.4).

a

a
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a

a

The rate of progression of VTR (no VTR * VTR category) is

comparable in males and females whether it is examined at subject or

at eye level (Tables7.2.3-7.2.4).

50% (3/6) of those subjects who progressed to maculopathy during the

study also developed CSME. The respective figure for eyes was 59%

(5/9) (Tabtes 7.2.3 - 7 .2.4).

o Of those who do not have maculopathy, 1.1% of subjects (0.9% of

eyes) progressed to CSME annually. Of those subjects who had

maculopathy 4.8o/o (6.1"/" of eyes) progressed to CSME annually

(Tables 7.2.3 -7.2.4).

o The different rate of progression of diabetic retinopathy in males and

females cannot be explained by the time since diagnosis, since the

distribution of time since diagnosis in 1993 is very similar in males and

females (Tables 7 .2.5).
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Prooression (1993 -- 1996) Female Male Total
nil - anY retinopathy
proportion
3 year rate
95% Cl
annual rate
95% Cl

7157
12.3"/"

5o/o,25.3o/o
4.1o/"

1.7%,5.1%

7127
25s%

10.4/",53.4"/"
8.6/"

3.5o/o,17.8%

14184
16.7To

).1o/o,30.0%
5.6"/"

3.0o/o,10.0%
nil * NPDR
proport¡on
3 year rate
95% cl
annual rate
95% cl

6157
10.5o/o

3.9o/o,22.9"/"
3.5"/"

3.3"/o,7.6"/o

7127
25.9"/"

10.4o/o,53.4%
8.6%

3.5o/o,17.8o/o

13184
15.5%

3.2o/o,26.5"/"
5.2%

2.7o/o,8.8"/o
nil ' PDR
proport¡on
3 year rate
95% cl
annual rate
95% cl

1157
1.8%

0.04o/o,9.8"/"
0.6"/o

0.01"/",3.3%

0127

0,0.141

o,0.051

1184
1.2%

).03o/o,6.6"/"
0.4Y"

0.01%,2.2%
nil ' VTR
proport¡on
3 year rate
95% Cl
annual rate
95% Cl

457
3.5o/"

0.4o/o,12.7o/"
1.2o/"

O.1"/o,4.2%

1127
3.7"/"

0.09%, 20.6"/"
1.2o/o

0.03%. 6.8%

3184
3.6/"

0.7o/o,10.4To
1.2/o

O.2o/o,3.8"/"
mild - moderately severe BDR
proportion
3 year rate
95% Cl
annual rate
95% Cl

3l92
33.3%

6.9V",97.4"/o
11.1o/o

2.3"/",32.8"/"

112
50,0%

O.1o/o,2.8"/"
17.0"/"

0.03%, 0.9"/"

4t11.3
36.4%

9.9o/o,93.1o/"
12.1"/"

3.3"/o,31.0%
m¡ld BDR - VTR
propon¡on
3 year rate
95% cl
annual rate
95% cl

1ß2
16.7%

0.4o/o,92.9%
5.6T"

0.1o/o,31.O%

012

o, 1.841

0.0.61

1ß3
12.5"/o

0.3o/o,69.6"/"
4.2o/o

0.1"/o,23.2"/o
1 One-sided, 97.5olo confidence interval.
2,3 The different denominator figures suggest that in this cohort 3 subjects with mild BDR had VTR in 1 993'

Table7.2.1 Progression of subject retinopathy by sex in the non-
lasered core population between 1993 and 1996.

N Jaross 7-5 PhD Thesis



Progression (1993 + 1996) Female Male Total

n¡l --+ any retinopathy
proportion
3 year rate
95% Cl
annual rate
95% Cr

9n141
7.9o/o

3.6/",14.5"/"
2.6%

1.2"/". 4.5"/o

12153
22.6o/"

11.5"/o,44.5%
7.7%

3.5%.14.8%

21n672
12.60/"

7.5"/", 21 .0"/o
4.2o/"

2.5"/",7.0o/"
nil---+ NPDR
proportion
3 year rate
95% Ct
annual rate
95% Cr

7n123
6.3/"

2.5"/", 12.9"/"
2.1%

o.8%, 4.3%

12t53
22.6o/o

11.5o/o,44.5%
7.7%

3.5o/o.14.8Y"

1 9/1 654
115%

6.71", 19.7"/"
3.8%

2.2o/".6.6o/"
nil---+ PDR
proport¡on
3 year rate
95% Cr
annual rate
95% Cr

2n141
'1.8T"

0.021",6.3/o
0.6%

O.OO7"/o.2.1"/"

o/535

0, 0.07

0, 0.02

2n672
1.2%

0.1"/",4.3/"
O.4o/o

O.O3/o,1.4Y"
nil--+ VTR
proportion
3 year rate
95% Cr
annual rate
95% Ct

4n141
3.5%

1.0/",9.Oo/"
1.2Y"

0.3"/",3.0L

2t53
3.8%

0.5o/o, 13.6o/o
1.3%

0.2%,4.5%

6n672
3.8"/"

).5"/", 13,6"/"
1.2"/o

).2o/". 4.5o/"
mild --+ moderately severe BDR
proportion
3 year rate
95% Ct
annual rate
95% Cr

4t16
25.O"/o

6.8"/",64.O"/"
8.3%

2.3o/".21 .3"/"

1t3
33.3%

0.8%, 1.85
11.1o/o

O.3o/". 61"/"

5/19
26.3%

8.5"/", 61 .4"/o
8.8%

2.8"/".2O.8o/"
m¡ld BDR ---+ VTR
proportion
3 year rate
9s% cr
annual rate
95% Ct

1/16
6.3T"

0.2V",34.8/"
2.1o/"

o.o7y",11.9%

o/35

01.25

o, 0.45

3/19
15.8%

3.3"/",46.1Y"
5.3%

1.1o/o, 15.4o/"

1 The denominator is 1 14 instead of 1 15 eyes since in one eye, that had no DR in 1 993, the retina could not be

^ judged in 1996.
'The denominator is 167 instead of 168 eyes since ¡n one eye, that had no DR in 1993, the retina could not be

^ judged in 1996
o The denominator is 1 12 instead of 1 15 eyes since in one eye, that had no DR in 1993, the retina could not be

judged in 1996 and two eyes had proliferative stage diabetic retinopathy.
a The denominator is 165 instead of 168 eyes since in one eye, that had no DR in 1993, the retina could not be

judged in 1996 and also, 2 of those eyes not having retinopathy in 1993 had proliferative stage diabetic
retinopathy in 1996.

5 One -sided, 97.5% confidence interval.

Table 7.2.2 Progression of diabetic retinopathy by sex in the eyes of
the non-lasered core population between 1993 and 1996.
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Progression (1993 * 1996) Female Male Total
subject maculopathy (no - Yes)
proportion
3 year rate
95% Cl
annual rate
95% cl

3/61
4.9o/o

1.0V",14.4o/o
1.6"/"

0.3/",2.8%

3128
10.7"/"

2.2o/o,31.3o/o
3.6"/"

0.7o/o,10.4"/o

6/89
6.7%

2.Oo/o,14.7"/o
2.2/"

0.7"/",4.6"/"
sub¡ect CSME (no - Yes)
proport¡on
3 year rate
95% Cl
annual rate
95% Cl

464
3.1o/o

O.4o/o,11.3%
1.0o/"

0.1o/",3.8"/"

1129
3.4"/"

0.09%,19.2/"
1.1o/o

0.03%, 6.7"/"

3/93
3.2/"

O.7o/o,9.4o/o
1.1o/o

0.2"/",3.'1"/"
sub¡ect VTR (no + yes)
proport¡on
3 year rate
95% cl
annual rate
95% Cl

3164
4.7o/o

1.0o/o,13.7o/o
1.6%

0.3o/o,4.6o/o

1129
3.47"

0.09%,19.2o/o
1.1"/o

0.03%, 6.7o/o

4t93
4.3/o

1.2/",11.0o/"
1.4%

J.4o/",3.7"/"
sub¡ect maculopathY (no) r
sub¡ect CSME (yes)
proport¡on
3 year rate
95% Cl
annual rate
95% Cl

2161
3.3/"

0.4o/o,11.8/o
1.1o/o

0.1Y", 3.9%

1128
3.6"/"

0.09%,19.9%
1.2To

0.03%, 6.6/"

3/89
3.4%

O.7o/o,9.8o/"
1.1o/"

0.2I",3.3%
sub¡ect maculopathY (Yes) *
sub¡ect CSME (yes)
proport¡on
3 year rate
95% Cl
annual rate
95% Cl

1t6
16.7"/"

0.4"/",92.8o/o
5.6"/"

0.1"/",30.9%

ol1

0,3.71

o, 1.21

117
14.3o/"

0.4o/o,79.6%
4.8%

0.1o/o,26.5%

1 One-sided, 97.5% confidence interval.

Table 7.2.3 Progression of subject maculopathy, CSME and VTR by
sex ¡n the non-lasered core population between 1993 and
1996.
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Progression (1993 -' 1996) Female Male Total

maculopathy (no --+ yes)
proportion
3 year rate
95% Cl
annual rate
95% Cl

5n221
4.'t%

'l .3/o,9.6"/"
1.4o/"

0.4%,3.2%

4154
7.4%

2.0"/", 19.0o/"
2.5"/"

O.7"/",6.3/"

91fl63
5.1"/"

2.3o/",9.7o/o
1.7"/"

O.7"/".3.2"/"
CSME (no + yes)
proportion
3 year rate
95% Cl
annual rate
95% Cl

911263
2.4"/"

0.5o/",7 .O"/"
0.8%'

0.2%,2.7%

21565
3.6%

0.4"/", 12.9/"
1.2"/"

O.1"/". 4.3"/"

5n824
2.7%

0.9o/",6.4o/"
0.97"

0.3"/",2j%
VTR (no -+ tes)
proportion
3 year rate
95% Cr
annual rate
95% Ct

5n263
4.Oo/"

1.3/",9.3"/"
1.3o/"

0.4o/o,3.17"

21565
3.6%

O.4"/", 12.9Y"
1.2%

Q.1"/", 4.3"/"

7h924
3.87"

1.5"/",7.9o/"
1.3"/"

0.5%.2.6%
maculopath! (no) --+

CSME (yes)
proportion
3 year rate
95% Cl
annual rate
9s% cl

911221
2.5%

0.5o/",7.2Y"
0.8%

O.2/".2.4"/"

z54
3.7%

O.4/",13.4"/"
1.2%

o.1%. 4.5%

51fl62
2.8/"

O.9/",6'6'/"
o.9%

0.3%,2.2%
maculopathY (yes) --
CSME (yes)
proportion
3 year rate
95% Cl
annual rate
95% Cr

2t9
22.2/"

2.7o/",8O.2"/"
7.4o/"

0.9/",26.7"/"

ol2

o, 1.85

o. 0.65

2111
18.2%

2.2o/",65.7"/"
6.1%

0.7%,21.9%

t ln one female subject the macula could not be judged in 1 996, therefore the denominator is 1 22 instead of 123.
2 For similar reasons the denominator is 176 instead of 177.
3 For similar reasons the denominator is 1 26 instead of 127.
a For similar reasons the denominator is 182 instead of 183.
u ln one eye of a male subject the macula could not be seen in 1993 and another eye could not be seen in 1996,

therefore the denominator is 56 instead of 58.
s One-sided, 97.5% confidence interual.

Table 7.2.4 Progression of diabetic maculopathy, CSME and VTR by
sex ¡n eyes of the non-lasered core population between
1993 and 1996.
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gender o-4 time since diagmosís of diabetes (years)
5 - 9 10 - 14 25 - 29 missing TOTAL

fe:na1e

male

TOTA],

18
62 .07

63
65.63

451911L67
67.76 28.36 L.49 1.49 L.49 100.00

,l
L424

27 .O8 5.2t

29
100. 00

L
1. 04

I
1.04

96
100.00

4
t3.79

526

Table 7.2.5 Distribution of t¡me s¡nce diagnosis in 1993 by gender in
the non-lasered core Population.
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a

7.3 Progression of diabetic retinopathy by living environment in the

non-lasered core PoPulation.

Tables 7.3.1 - 7.3.5 show that

ln comparable strata the rate of progression for subiect retinopathy is

nearly the same in traditional and non-traditional living environments'

At eye level however, the rate of progression in traditional living

environment is somewhat higher than in non-traditional living

environment. Some of these figures are based on very small numbers

(Tables 7.3.1 -7.3.2) and precision of estimation suffers accordingly.

While there was some evidence of progression of diabetic maculopathy,

CSME and VTR among subjects of the traditional living environment, no

subjects from the non-traditional living environment experienced

progression (Tables 7 .3.3- 7 .3.4).

a

o Evidence from Mitchell suggests, that progression most often occurs in

subjects whose diagnosis since diabetes exceeds 10 years (Mitchell'

1985). The difference in progression rate between traditional and non-

traditional subjects in this study cannot be explained by the different

distribution of time since diagnosis (Table 7.3.5).
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Progression (1993 - 1996) Non-
traditional

Traditional Total

nil -+ any retinopathy
proportion
3 year rate
95% Cl
annual rate
95% Cr

412
16.7"/"

20.2/",60.2/"
5.6T"

6.7"/".20.1o/"

12172
16.7%

8.6"/",29.1"/o
5.6%

2.9/",9.7"/"

14184
16.7%

9.1o/",30.0o/o
5.6%

3.0%,10.0%
nil---+ NPDR
proportion
3 year rate
95% Cl
annual rate
9s% cl

412
16.7%

20.2"/",60.2"/"
5.6%

6.7"/".20.1T"

11172
15.3%

7.6o/",27.3
5.1"/"

2.9o/",9.1"/"

13184
15.5%

B.2o/",26.5o/"
5.2"/"

2.7o/". 8.8/"
nil---+ PDR
proportion
3 year rate
95% Cl
annual rate
95% Ct

0112

o, 0.311

o,0.101

1172
1.4"/"

O.04"/",7.8o/"
4.6"/"

O.O1"/".2.6"/"

1184
1.2"/"

0.03/",6.6o/"
0.4%

0.01"/",2.2"/"
nil ---+ VTR
proportion
3 year rate
95% Cl
annual rate
95% Cr

ol12

o,0.311

o,0,101

3172
4.2"/"

O.9o/", 12,2"/"
1.3%

0.3"/". 4.1Y"

3184
3.6I"

O.7"/", 10.4"/"
1.2o/o

0.2%,3.5%
mild -+ moderately severe BDR
proport¡on
3 year rate
95% Ct
annual rate
95% Ct

112
50.0%

1.3/",2.78
16.7%

o.4%,92.7%

gß2
33.3%

6.9"/", 97.4"/"
11.1"/o

2.3o/".32.50/"

4nf
36'4"/"

9.9o/",93'1"/o
12.1%

3.3%.3't.O%
mild BDR ---+ VTR
proportion
3 year rate
9s% cl
annual rate
95% Cl

012

o, 1.81

0, 0.61

1ß2
16.7"/"

4.2o/",92.9/"
s.6%

'l.4"/",31.0/"

1/83
12.5%

0.3%,69,6%
4.2o/o

0.1%,23.2%
1 One-sided, 97.5% confidence interval.
2'3The d¡fferent denominator figures suggest that 3 subiects with mild BDR had VTR in 1993.

Table 7.3.1 Progression of subject retinopathy by living env¡ronment
in the non-lasered core population between 1993 and
1996.
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ron +1 Non- traditional Traditional Total
nil + any retinopathy
proportion
3 year rate
95% Cl
annual rate
9s% cl

2125
8.O%

1.0o/",28.9o/"
2.7"/"

O.3"/".9.60/"

ßh421
13.47"

7.77",23.2"/"
4.5%

2.6"/o,7.7Y"

21n672
12.6"/"

7.5Y",2'1.O"/"
4.2"/o

2.5o/".7.Oo/"

nil- NPDR
proportion
3 year rate
95% Cl
annual rate
9s% cl

2125
8.0%

1.0%,28.9%
2.7Io

0.3%.9.6%

fin404
12.1o/"

6.8%,21.7%
4.O%

2.3"/o,7.3Yo

1 9/1 653
11.5"/"

6.7To, 19.7To
3.8o/"

2.3"/".6.60/"
nil+ PDR
proportion
3 year rate
95% Cl
annual rate
95% Cl

ol25

o,0.155

o,0.055

2n421
't.4%

O.2/",5.1"/"
o.5%

O.7"/". 1.7o/"

211672
1.2%

O.1"/", 4.37.
O'4"/"

O.O3Y", 1.47"

nil + WR
proportion
3 year rate
95% Cl
annual rate
95% cl

o/25

o,0.155

o,0.055

6fi421
4.2"/"

1.6"/o,9.2Y"
1.4"/o

O-5o/"- 3-1a/"

611672
3.6%

1.3%,7.8%
1,2"/"

0.4o/",2.67"
mild - moderately severe BDR
proportion
3 year rate
95o/o Cl
annual rate
95o/" Cl

112
50.0%

1.3I",2.817.Oo/"
O.4Yo,93.3Y"

4117
23.5"/o

6.4o/",60.2"/"
7.8V"

2-1"/".20.O"/"

5/1 I
26.3%

8.5o/",61 .4o/"
8'8Y"

2.8I".2O.5o/o
M¡ld BDR + WR
proportion
3 year rate
95% Cl
annual rate
95% Cl

o12

o, 1.85

o. o.6s

3117
17.7"/"

3.67",5'l .60/"
5'9o/"

1.2"/o,27.2To

3/1 I
15.8"/"

3.3o/",46.1Yo
5.37"

'l .1o/". 15.4o/o

1 The denominator is 142 instead of 1ztÍ! eyes since in one eye, that had no DR in 1993, tìe retina could not be
judged in 1996.

2 For éim¡lar reasons the denominator is 167 instead of 168'
3 The denominator is 165 instead of 1 68 eyes since ¡n one eye, that had no DR in 1993, the retina could not be

judged in 1996 and also, 2 of those eyes not having retinopathy in 1 993 had proliferative stage diabet¡c
ret¡nopathy in 1996.

o The denominator is 140 instead of 1 42 eyes since 2 eyes in the trad¡tional group with no ret¡nopathy in 1 993
developed proliferat¡ve stage diabet¡c ret¡nopathy in 1996.

s One-sided, 97.5% confidence interval.

Table 7.3.2 Progression of diabetic retinopathy by living environment
in eyes of the non-lasered core population between 1993
and 1996.
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Progression (1993 + 1996) Non -
traditional

Traditional Total

subject maculopathY (no ---+ !ês)
proportion
3 yearly rate
95% Cl
annual rate
95% Cl

0114

o,0.261

0.0.091

6175
8.O7o

2.9"/",17A%
2.7o/"

1.0/",5.8/"

6/89
6.7%

2.5"/",14.7I"
3.2%

O.8o/o,4.9"/"
subject CSME (no ---+ Yes)
proport¡on
3 yearly rate
95% cl
annual rate
95"/" Cl

0114

0,0.261

o,0.091

3179
3.8"/"

O.8o/o,11.1"/o
1.3o/"

0.3%, 3.7%

3/93
3.2/o

O.7o/o,9.4o/"
1.1"/o

0.2o/o,3.1o/"
sub¡ect VTR (no --+ !es)
proport¡on
3 yearly rate
95% Cl
annual rate
95% CI

0114

0,0.261

o,0.091

4t79
5.1%

1.3"/",13.0%
2.7o/"

0.4"/",4.3%

4193
4.3"/o

1.2/o, 11.0o/"
1.4"/o

O.4o/o,3.6"/"

1 One-sided, 97.5% confidence interval.

Table 7.3.3 Progression of subject maculopathy, CSME and VTR by
living environment in the non-lasered core population
between 1993 and 1996.
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Progression (1993 * 1996) Non-
traditional

Traditional Total

maculopathy (no * Yes)
proportion
3 yearly rate
95% Cl
annual rate
95% Cl

0129

o,0.145

0,0.055

9n491
6.0T"

2.8o/o,11.5%
2.0T"

0.9"/", 3.8%

9ifi62
5.1"/"

2.3o/o,9.7%
1.7o/"

O.8o/o,3.2/"
CSME (no + yes)
proportion
3 yearly rate
95% Cl
annual rate
95% Cl

0129

o,0.145

0,0.055

5/1 554
3.2o/"

1.0o/o,75%
1.1"/"

0.3/",2.5%

5n823
2.7o/"

0.9o/o,6.4"/"
0.9"/"

0.3o/o,2.1o/"
VTR (no + yes)
proportion
3 yearly rate
95% Cl
annual rate
95% Cl

0129

o,0.145

0, 0.055

7n554
4.5o/"

1.8o/o,9.3%
1.5o/o

0.6"/",3.1"/"

711823
3.8o/o

1.5o/o,79%
1.37"

0.5o/o,2.60/"

, ln one eye that had no maculopathy in 1993 the macula could not be iudged in 1 996, therefore the denom¡nator
is 149 instead of 150.

2 For similar reasons the denom¡nator is 176 instead of 177.
3 For similar reasons the denominator is 1 82 instead of 183.
a For similar reasons the denominator is 155 instead of 156.
5 One-sided, 97.5% confidence interval.

Table 7.3.4 Progression of diabetic maculopathy, CSME and VTR by
living environment in the eyes of the non-lasered core
population between 1993 and 1996.
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I time since diagmosis of diabetes
environmentl O-4 5-9 10-14 25-29 missingr ToTÄr'

-----+------ t4
. 100.00non-traditional

traditional

TOTAL

842
57 .1,4 28.57 L4.29

55
67.07

63
65.63

22
26.83

3
3 .66

5
5.2L

1
1

22
t

1.22
82

100.00

26
21 .O8

1
\.04 7.O4

I 96
100.00

Table 7.3.5 Distribution of time s¡nce diagnosis in 1993 by living
env¡ronment in the non - lasered core population.
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a

a

7.4 Progression of diabetic retinopathy in major centers and in other

communities in the non-lasered core population.

Tables 7.4.1 -7.4.5 show that:

The progression of diabetic retinopathy was fairly similar in major

centers and in "other communities" (TablesT '4.1 -7.4'2).

The progression of dlabetic maculopathy, CSME and WR in "other

communities" was several times that in major centers (Tables 7.4.3 -
7.4.4).

a Table 7.4.5 shows that there is a somewhat unequal distribution of time

since diagnosis in major centers compared with "other communities".

Due to the small numbers of subiects (and eyes) it is not possible to

determine if the unequal distribution of time since diagnosis is

responsible for the differences seen in progression of maculopathy,

CSME and WR.
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Progression (1993 --' 1996) Major centers Other
communities

Total

nil--+ any retinopathY
proportion
3 year rate
95% Cl
annual rate
95% Cr

11161
18.0%

9/",32.3/o
6.0%

3/o,10.80/"

3123
13.0"/o

2.7"/o,38.1o/"
43%

0.9"/".12.70/"

14/84
16.7%

9.1o/",30.0%
5.67"

3.0%,10.0%
nil-+ NPDR
proportion
3 year rate
95% Cr
annual rate
95% Cl

10/61
16.4o/"

7.9/",30.1%
5.5"/o

2.6%,10.0%

3/23
13.0%

2.7o/o,38.1o/"
43%

0.9%, 12.7o/"

13184
15.5%

8.2o/o,26.5%
5.2%

2.7%. 8.8%
nil---+ PDR
proportion
3 year rate
95% Cl
annual rate
95% Ct

1/61
1.6%

0.04o/",9.1"/o
0.5%

0.Q1Y",3.0"/"

0123

0,0.161

o,0.051

1184
1.2%

0.03%,6.6"/"
0A%

o.01,2.2%
nil -+ VTR
proportion
3 year rate
95% Cl
annual rate
95% Cl

1/61
1.6%

0.04"/o,9.1"/o
0.5%

o.o1%.3.0%

2/23
8.7%

1.1"/o,314%
2.9o/"

0.4o/",10.5%

3184
3.6%

0.77",0.4o/"
1.2%

0.2%,0.1%
mild + moderately severe BDR
proportion
3 year rate
95% Cr
annual rate
95o/o Cl

317
42.9%

8.8o/", 1.25
14.3%

2.9%,41.7o/"

114
25.0%

0.6/0, 1.4
8.3"/"

0.2/",46.7%

41112
36.4T"

?.9o/",3'1"/"
12.1o/o

3.3"/", 1.Q"/"
mild + VTR
proportion
3 year rate
95% Cl
annual rate
9s% Ct

0/s

o,0.741

0. 0.251

1t3
33.3%

0.8%, 1.85
11.1"/"

0.3o/", 61.77"

1/93
12.5%

0.3Y",69.6%
4.2"/"

0.1"/",23.2%

1 One-sided, 97.5% confidence interval.

Table 7.4.1 Progression of subject retinopathy in the non-lasered core
populat¡on by place of residence between 1993 and 1996.
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Progression (1993 - 1996) Major centers Other
communities

Total

n¡l + any ret¡nopathy
proportion
3 year rate
95% cl
annual rate
95% Cl

7.OYo,

2.7V".

ßn201
12.5"/o
22.3%
4.2Yo
7.4%

6147
12.8o/o

4.7o/o,27.8/"
4.3"/o

1.6%,9.3o/"

21h672
12.6"/"

7 .5o/",21 .OY"
4.2I"

2.5o/".7.Oo/"
nil + NPDR
propoftion
3 year rate
95% Cl
annual rate
95% Cl

13/1183
11.Oo/o

6.01o,20.4"/o
3.7"/o

2.Oo/o. 6.8"/0

6147
12.8o/"

4.71o,27.8o/"
4.3"/o

1.6Yo,9.3"/o

1 9/1 653
11.5o/"

6.7"/0, 19.7o/"
3.8%

3.2"/". 6.6%
nil+ PDR
proportion
3 year rate
95ol" Cl
annual rate
9s% cl

o.2%,

A.O7o/"

2n201
1.7o/"
6.O"/o
o.6%
2.Oo/"

ol47

o, o.o8s

o. o.o3s

O.1"/",

o.03.

211672
1.2"/"
4.3o/"
O.4"/o
1.4o/"

nil + WR
propodion
3 year rate
9s% cl
annual rate
950/" cl

O.2o/",

O.O7To,

211201
1.7o/"
6.Oo/"
o.6%
2.Oo/"

4147
85%

2.3o/",2'l .8"/"
2.8%

O-8o/"- 7.3o/"

6n672
3.6%

1 .3o/",7 .8Y"
1.2Yo

O.4o/",2.6Y"
mild - moderately severe BDR
proportion
3 year rate
95% Cl
annual rate
95% Cl

4112
33.3%

9.11o,85.3o/"
11.1o/"

3.Oo/". 28.4o/"

1n
'14.3o/"

O.4Io, 79.60/"
4.8"/"

O.17", 26.50/"

5/1 I
26.3o/"

8.5"/",61 .47"
8.8%

2.8o/",2O.5Y"
m¡ld BDR + VTR
propoftion
3 year rate
9s% cl
annual rate
95% Cl

2/12
16.7%

2.OI", 6O.2"/o
5.6%

O.7o/". 20.1"/o

1n
14.3%

o.4T", 79.6To
4.8%

o.1%,26.5%

3/1 9
15.8o/"

3.3Yo,46.10/"
5.3"/o

1.1Y". 15.4"/o

1 The denominator is 120 instead of 121 eyes since in one eye, that had no DR in 1993, the retina could not be
judged ¡n 1996.

2 For similar reasons the denominator ¡s 167 instead of 168.
3 The denominator ¡s 1 1 I instead of 120 since two eyes that had no ret¡nopathy in 1 993 had proliferative stage

diabetic retinopathy in 1996.
4 The denominaior is 165 instead of 1 68 eyes since ¡n one eye, that had no DR in 1993, the retina could not be

judged in 1996 and also, 2 of those eyes not having retinopathy in 1993 had prol¡ferative stage diabetic
retinopathy in 1996.

5 One-sided, 97.5% confidence interval.

Table 7.4.2 Progression of ret¡nopathy in eyes of the non-lasered core
population by place of residence between 1993 and 1996.
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Progression (1993 - 1996) Major
centers

Other
communities

Total

maculopathy (no - yes)
proportion
3 year rate
95% Cl
annual rate
95% cl

z63
3.2"/"

0.4"/",11.5%
1.1%

0.1o/o, 3.8o/"

4126
15.4o/o

4.2o/o,39.4o/"
5.1o/o

1.4Vo, 13.1%

6/89
6.7%

2.5o/o,14.7o/"
3.2o/"

0.8Yo, 4.9%
CSME (no * yes)
proportion
3 year rate
95% cl
annual rate
95"/" Cl

0i66

0,0.061

o.0.021

3127
11.1%

2.3o/o,32.5"/"
3.7%

0.87o, 1O.8o/o

3/93
3.2%

0.7"/",9.4o/o
1.1o/"

0.2%,3.10/"
VTR (no -+ yes)
proport¡on
3 year rate
95% CI
annual rate
95% Cl

1/66
1.5o/o

0.O4o/o,8.4"/"
0.5"/"

0.01"/o,2.8/"

3127
11.1o/o

2.3o/o,32.5"/"
3.7%

0.8o/o,10.8o/o

4193
4.3o/o

1.2o/o, 11.0o/o
1.4o/o

0.4o/o, 3.7"/"

1 One-sided, 97.5% confidence interval.

Table 7.4.3 Progression of subject maculopathy, CSME and WR by
place of residence in the non-lasered core populat¡on
between 1993 and 1996.

N Jaross 7-19 PhD Thesis



Progression (1993 - 1996) Major centers Other
communities

Total

maculopathy (no - yes)
proportion
3 year rate
95% Cl
annual rate
95% cl

3,1241
2.4o/o

0.5o/o,7.1o/o
0.8"/"

0.2"/",2.4"/"

6152
11.5o/"

4.2o/o,25.1o/o
3.8%

1.4o/o, 8.4"/"

91fl62
5.1"/"

2.3"/",9.7%
1.7o/o

0.8%, 3.2/"
CSME (no + yes)
proportion
3 year rate
95% Cl
annual rate
95% Cl

01129

o,0.034

o,0.014

5/53
9.4"/"

3.1o/o,22.0o/o
3.1"/"

1.0o/o, 7.3"/"

5n823
2.7%

0.9o/o,6A%
O.9"/"

0.3"/",2.1%
VTR (no + yes)
proportion
3 year rate
95% Cl
annual rate
95% cl

4129
1.6%

0.2o/o, 5.6"/"
0.5"/"

0.07o/o, 1.9%

5/53
9.4"/"

3.1o/o,22.O"/"
3.1%

1.0/", 7.3%

711923
3.8/o

1 .5o/o,7 .9"/"
1.3/"

0.5%,2.6%

1 The denominator is 124 instead of 125 eyes since in one eye, that had no maculopathy in 1993, the macula
could not be iudged in 1 996.

2 For similar reasons the dênominator is 176 instead of 177.
3 For similar reasons the denominator is 1 82 instead of 183.
a One-sided, 97.5% confidence interval.

Table 7.4.4 Progression of diabetic maculopathy, CSME and VTR in
eyes of the non-lasered core population by place of
res¡dence between 1993 and 1996.
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I time since diagmosis of diabetes
communitiesl o-4 5-9 L0-14 25-29 missing TOTAI

-------+---- 68
100.00

4
5.88

major centers

other coÍìrnunities

TOT.AT

48 16
70.59 23.53

1-5 10 7
53 . s7 35 .71 3 .57

6326s65.63 27.08 5.2r

1
3 .57

1
1_.04 r.04

96
100.00

7
3.57 100

28
00

1

Table 7.4.5 Distribution of time since diagnosis in 1993 by living
env¡ronment in the non-lasered core population.
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7.5 Progression of diabetic retinopathy, maculopathy, CSME and

VTR by time since diagnosis in the non - lasered core

population.

Examination of the tables presenting progression of diabetic retinopathy

shows that they contain very small numbers in rows representing other

than the "nil" categories in 1993. Therefore, progression of diabetic

retinopathy, maculopathy, CSME and VTR are only reported when the

subjects (and the eyes) did not show any of these conditions in 1993.

Table 7.5.1 shows the progression of subject retinopathy by time since

diagnosis in 1993 in the non - lasered core population of the study'

Table 7.5.2 shows the progression of diabetic retinopathy by time since

diagnosis in 1993 in eyes of the non - lasered core population of the study

Table 7.5.3 shows the progression of subiect maculopathy, CSME and

VTR by time since diagnosis in 1993 in the non - lasered core population

of the study.

Table 7.5.4 shows the progress¡on of diabetic maculopathy, CSME and

VTR by time since diagnosis in 1993 in eyes of the non - lasered core

population of the studY.

These tables show that the rates of progression for diabetic retinopathy,

maculopathy, CSME and VTR were the highest in the "4 to 9 years" time
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since diagnosis interval. These tables also show the small number of

observations in the higher time since diagnosis intervals.
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24-2910-14

o13

o,1.21

o.0.41

0/3

o,1.21

o.0.41

0/3

0,1.21

o.0.41

0/3

o,1.21

o.0.41

o13

0,1.21

o,0.41

o13

o,1.21

o.0.41

0/3

o,1.21

o.0.41

5-9
1121
4.87"

0.1o/o,26.5o/o
1.6"/"

0.03%,8.8%

6121
28.6o/"

10.5I",62.2"/"
9.57"

3.5V", 2O.7"/"

7121
33.3"/"

13.4"/",68.7"/"
11.1"/"

4.5o/". 22-9o/"

4121
19.O"/"

5.2/", 48.8"/"
6.3"/"

1.7"/", 16.3"/"

1121
4.80/"

O.1"/",26.5"/"
1.6"/"

O.O3o/". 8.8"/"

1121
4.8o/o

O.1"/",26.5"/"
1.6"/"

0.03%, 8.8%

?/19
1O.5o/o

1 .37",38.O"/"
3.5"/"

O.4o/". 12.7"/"

o-4
0/59

o,0.061

o. 0.021

7159
11.9"/"

4.7"/",24.4"/"
4.O1o

1.6"/". 8.1"/"

7159
11.9%

4.7T",24.4"/"
4.07"

1.6"/". 8.1"/"

5/59
8.5"/"

2.7"/",19.8"/"
2.8"/"

O.97", 6.6"/"

2J59
3.4"/"

o.47",12.2"/"
1 .1"/"

0.17", 4.1"/"

0/59

o, 0.061

o. 0.021

1/59
1.7o/o

0.O4"/",9.4"/"
O.6Yo

O.O11".3.1"/"

Prooression of subiect ret¡noDathv
nil + PDR

proportion
3 year rate

95% cl
annual rate

95% Cl
nil - NPDR

proportion
3 year rate

95% Cl
annual rate

95% Cl
nil + any retinopathy

proportion
3 year rate

95% cl
annual rate

95% cl
nil + mild BDR

proport¡on
3 year rate

95% cl
annual rate

95"/" Cl
nil - moderately severe BDR

proportion
3 year rate

95% Cl
annual rate

95% Cl
nil + severe BDR

proport¡on
3 year rate

95% cl
annual rate

95% cl
nil+VTR

proportion
3 year rate

95% cl
annual rate

95% Cl
One-sided 97.57o confidence

Table 7.5.1 Progression of subject retinopathy by time since diagnosis of diabetes in 1993 in the non - lasered core population of
the study.
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ol1

0,3.71

o.1.21

ol1

0,3.71

o.1.21

011

0,3.71

o- 1-21

ol1

0,3.71

o.1.21

ol1

0,3.71

o. 1.21

24-29

ol1

0,3.71

o.1.21

ol'l

o,3.71

o. 1.21

0/6

o, 0.611

o.0.201

0/6

o,0.611

o- 0.201

0/6

o, 0.611

0,0.201

0/6

o, 0.611

o. 0.201

ol6

o,0.611

0.0.201

10-14

0/6

0,o.fi1

o- 0.201

ol6

o,0.611

o.0.201

6140
15.O"/"

5.57",32.6"/"
5.O"/"

1.8"/",1O.9"/"

1140
2.5"/"

0.06%, 13.9%
Q.8"/"

O.O2ø/". 4.6o/"

2140
5.O"/"

0.6"/",18.'|"/"
'1.7o/o

O.2"/", 6.01"

414A
10.O"/"

2.7"/",25.6"/"
3.3"/"

o.90/". 8-50/"

E-O

2140
5.O"/"

0.6"/0,18.1"/"
1.7o/"

O.2"/",6.07"

9140
22.5o/o

1O.3"/",42.7"/"
7.sYo

3.8o/". 14.2o/"

11AA
27.5"/"

13.7"/",49.2o/"
9.2"/"

4.6o/".16.4o/"

o-4
0/1 18

o, 0.311

o.0.101

10/1 18
8.5"/"

4.1"/",''5.6"/"
2-8o/"

1.4"/", 5.2"/"

10/1 1 8
8.5%

4.1"/",15.61"
2.8"/"

'1.4/", 5.2"/"

71118
5.9"/"

23.9"/",12.2"/"
2.0"/"

8-Oo/". 4.1o/"

3t118
2.5"/"

O.5"/",7 .4"/"
O.8"/"

0.20/o,2.5Vo

0/118

o, 0.311

o.0.101

21118
1.7"/"

O.2"/",6.17"
0.6"/"

O.O7Yo,2.Oo/o

Prooression of subiect retinopathv

proportion
3 year rate

9s% cr
annual rate

95"/o Cl

nil + PDR

proportion
3 year rate

95% Cl
annual rate

95ol" Cl

nil + NPDR

proportion
3 year rate

9s% Cl
annual rate

95% Cl

nil + an| ret¡nopathy

proportion
3 year rate

95V"Cl
annual rate

95"/"Cl

nil + mild BDR

n¡l + moderately severe BDR
proportion

3 year rate
95% cl

annual rate
95% ct

proportion
3 year rate

95% Cl
annual rate

95% Cl

nil + severe BDR

proportion
3 year rate

951"C|
annual rate

95% Cl

nil - VTR

One-sided 97.5%

Table 7.5.2 Progression of diabetic retinopathy by time since diagnosis of diabetes in 1993 in eyes of the non - lasered core
rìôrìt rlâliôn ôf thê str ralv
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24 -29
011

o, 3.71

0,1.21

ol1

0, 3.71

o.1.21

011

o,9.71

o,1.21

10-14

014

0, 0.921

o. 0.311

0/5

o,0.741

o, 0.251

0/5

o,0.741

0.0.251

5-9
2t23
8.7T"

1.1"/",31.4"/"
2.9%

O.4"/o,10.5ï"

2125
8.O%

'l .0"/",28.9"/"
2.7%

O.3%, 9.6T"

3125
12.0%

24.8o/o,35.1"/"
4.O%

8.3%. 11.7%

0-4
4160
6.7%

1.8/", 17.1"/"
2.2%

0.6%, 5.7%

1161
't.6%

0.04"/",9.1"/"
0.5"/"

O.O1"/".3.0/"

1161
1.6%

O.O4"/",9.1V"
o.5%

0.01%,3.0%

Proqression of
sub¡ect maculopathy (no---+ Yes)

proportion
3 year rate

95% cl
annual rate

95% Cl
sub¡ect CSME (no---+ yes)

proportion
3 year rate

95% Cl
annual rate

95% Cl
sub¡ect WR (no --+ yes)

proportion
3 year rate

95% Ct
annual rate

95% Cl

1 One-sided 97.5% confidence interval.

Table 7.S.3 progression of subject maculopathy, CSME and VTR by time since diagnosis of diabetes in 1993 in the non -
lasered core population of the study.
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24 -29
ol2

o, 1.81

o.0.61

012

o, 1.81

o,0.61

ol2

o, 1.81

o. 0.6r

10-14

o17

o, 0.521

o,0.171

0/9

0,0.411

o, 0.141

o19

o, 0.411

o.0.14r

5-9
4146
8.7%

2.4"/",22.3"/"
2.9%

o.8%, 7.4%

3148
6.3%

12.9/",183%
2.1"/"

4.3%, 6.1"/"

5148
10.4"/"

3.4"/",24.3/o
3.5"/"

1.1%, 8.1%

0-4
5/1 19
4.2%

1.4"/",9.8"/"
1.4"/"

O.5"/",3.3"/"

2112',1
1.7%

0.2o/o,6.0o/o
0.6%

0.07"/",2.O1"

4121
1.7%

0.2"/",6'0"/"
0.6%

0.O7"/",2.0"/"

Prooression of
diabetic maculopathy (no ---+ yes)

proportion
3 year rate

95% Cl
annual rate

95% Ct
CSME (no---+ yes)

proportion
3 year rate

95% Cl
annual rate

95% Cl
VTR (no ---' yes)

proport¡on
3 year rate

95% Cl
annual rate

95% Cl

1 One-sided 97.57o confidence interval.

Table T.5.4 progression of diabetic maculopathy, CSME and VTR by time since diagnosis of diabetes in 1993 in eyes of the
non - lasered core population of the study.
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The pivotal findings of this chapter are that in the non-lasered core

population of the study

. The annual progression rate for diabetic retinopathy from not presenting

with the condition at the beginning of the study to having the condition

at the end of the study was in subjects and (eyes) 5.6Io (4.2%\ tor

retinopathy, 1 .1 "/" (0.9"/.) for CSME and 1 .4% (1.3/") lor VTR' The

annual progression rate from no retinopathy to WR was 1 .2/" (1.2%)'

The progression of diabetic retinopathy and maculopathy from not

presenting with the condition at the beginning of the study to having the

condition at the end of the study was approximately twice (if examined

in subjects; RR - 2.3,95"/"Cl: 0.9,6.0) to three times (if examined in

eyes; RR = 3.1, 95%Cl: 1.1, 8.50) higher in males than in females.

a

a

o

The progression of CSME and WR was approximately the same in

both males and females. (lf CSME was examined in subjects RR = 1.2,

95%Cl: 0.11, 12.4;il examined in eyes: RR = 1.5, 95% Cl:0.14,17.3.

The respective figures for VTR were RR = 0.8, 95%Cl: O.08,7.2in

subjects and RR = 0.9, 95%Cl: 0.097, 8.8 in eyes).

The progression of subject retinopathy from not presenting with the

condition at the beginning of the study to having the condition at the

end of the study was 5.6% in both living environments. The progression

of maculopathy, CSME and WR could not be compared due to the lack

of obseruations in the non-traditional environment.

o While the progression of subject retinopathy from not presenting with

the condition at the beginning of the study to having the condition at the

end of the study was approximately the same in smaller communities

N Jaross 7-28 PhD Thesis



and in major centers (if examined in subjects RR= 1.5, 95% Cl:0'46,

5.0; if examined in eyes: RR = 1.02,95"/"Cl: 0.3,3.48), the progression

of subject maculopathy, CSME and VTR was much higher in smaller

communities than in major centers. The respective risk ratios and 95%

Cls were in subjects and eyes for maculopathy RR= 4.8, 95% Cl:0.93,

25.2 and RR = 4.9,95"/"Cl: 1.1 , 21.3; lor VTR RR= 7 '3,95"/" Cl:0.78,

68 and RR = 6.1, 95%Cl: 0.6, 58). All newly developed CSME were

living in smaller commun¡t¡es, so RR could not be calculated.
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8.

Chapter 8

Description of visual acuity in the Aboriginal diabetic
population of the Katherine Region

8.1 Overuiew of presentation of results

Clinical practice in Aboriginal communities has shown that the ocular

complications of diabetes coexist with other ocular conditions. lf corrections

for the effect on visual acuity of ocular pathologies other than diabetic

retinopathy are made, we can better estimate the effect of diabetic

retinopathy itself. lt is important to establish the major causes of impaired

vision in this diabetic population, since it will have an impact on planning

health services in the region.

It is well established that a visual acuity of 6/6 is not inconsistent with

clinically significant macula edema (CSMEXEarly Treatment Diabetic

Retinopathy Study Group, 1985). Clinical practice also shows that macula

edema is sometimes the only feature of CSME, which is undetectable with

a single non - stereoscopic photograph. lf visual acuity is still good in

subjects with CSME, measuring visual acuity in subjects with CSME may

add little (or no) information to the retinal photographs of this Aboriginal

population. Therefore, examination of visual acuity in subjects with CSME

will influence recommendations for a screening program.

The following characteristics will be described

a best corrected subject vision
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. impa¡red vision, monocular and binocular blindness

. ocular pathology of eyes with impaired vision and blindness

¡ the effect of diabetic retinopathy, maculopathy, CSME and VTR on

vision.

ln 1993, of the 234 diabetic subjects in the communities, there were

complete records of visual acuity in 230 subjects, in one subject the record

was incomplete. Of those with missing records there were 3 females, one

in the 40-49,50-59 and 60-69 age brackets each. The only male with a'
missing record was in the 50-59 year age bracket.

ln 1996, of the 243 diabetic subjects in the communities, there were

complete records of visual acuity in 237 subjects, in one subject the record

incomplete. Of those with missing records there were 4 females, one in the

40-49, and 60-69 age brackets each and two in the 70+ age bracket. The

only male with missing records was in the 50-59 year age bracket.

N Jaross 8-2 PhD Thesis



8.2 Description of visual acuity in 1993 and in 1996

This section describes visual impairment in the KRDRS by sex and age at

the time of examination. The analysis of visual acuity by living environment

has atso been carried out, but the data are not presented in this thesis'

This is due to the low frequencies in the non-traditional living environment

and the low frequency of visual impairment. (There was one subject with

visual impairment in both 1993 and in 1996, and one subject with

monocular blindness but with adequate subject vision in 1996.)

ln this section all tables present data for vision after correction

Tables 8.2.1 - 8.2.8 show that

o ln 1993, after correction, 52/" ol subjects had 6/6 vision compared with

61% in 1996. This is due to the increase in the proportion of males with

perfect vision (from 50% in 1993 to 73"/"in 1996) (Table 8'2.1).

Table 8.2.5 summarizes the pivotal results regarding visual impairment

in the KRDRS. lt shows that visual impairment in the study population

was much higher than in the non-Aboriginal Australian population and

as high (or higher in 1993) as that in previous studies from the

Aboriginal Australian population (see discussion).

a

a ln 1993, of those with visual impairment, every seventh subject was

monocularly blind and every third subject was binocularly blind. In 1996,
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of those with visual impairment, every ninth subject was monocularly

blind and every third person was binocularly blind (Tables 8.2.2 -
8.2.5).

a Of those with monocular blindness, 76o/0 (13117) had adequate vision in

their other eye in 1993. The corresponding figure for 1996 was 86%

(A1Ð fable 8.2.2).

Stocks found that 1 0.6"/" (171163) of the Aboriginal Australian population in

the 60+ age bracket was blind (Stocks, 1997). 85"/" of blind Aboriginal

persons in their study were in the 60+ age bracket. Therefore, examination

of visual impairment in this age group is warranted.

o The proportion of subjects with impaired vision, monocular blindness

and binocular blindness increased with age in both 1993 and in 1996

(Tables 8.2.6 - 8.2.8).

a The summary of visual impairment in the 60+ age group is presented in

Table 8.2.9.lt shows that the prevalence of impaired vision, monocular

and binocular blindness was much higher in females than in males in

1993. ln 1996 these prevalence figures were lower in the female

population. Research suggests that gender roles in society also have

implications for knowledge about access to health resources (Brilliant,

1985), with women having less access than men to preventive and

curatlve seruices. One possible explanation of the change in the

prevalences by sex (especially in the 60+ age group) may be that the

active search for the visually impaired in the KRDRS has overcome the

barriers that prevented women to access ophthalmic seruices.
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o In the 1996 study population, the overall prevalences of impaired vision,

monocular and binocular blindness was less than that in 1993.
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best I

^^--^^r^s I"Y-i"-"-: Ivision of I year and gender
rhe I -------- 1993 ------- - 1,996
person I temate male TOTAI, female male ToTAL

<6/60

6/60

6/36

6/24

6 /18

6/15

6 /12

6/9

6/'7.5

6/6

mr-ssrngr

TOTÃT,

6
85.71
3.66

?

60.00
1. 83

2
s0.00
L.22

2
40.00

2 .86

50.00
2 .86

5
100.00

2.14

4
l_00.00

L.7L

37
1_00.00

15.81.

4
66 .61
2.55

1
l_00.00

o .64

4L
78.85
26.Lr

2
50.00
I.27

4
80.00

a trt

2
33 .33
2.33

20.00
2.33

2
50.00
2.33

63
42 .51
73 .26

1_

20.00
L.L6

6
100.00

2 .47

1
100.00

0 .4L

t4
1_00. 00

5 .16

100.00
2L.40

4
100.00

1_.65

5
100.00

2.06

243
100.00
100.00

101112!3
90.9I 9.09 100.00 66.61 33.33 100.00
6.1-0 1.43 4.10 t.27 1.16 1.23

00
99

100
2

1
29
43

T4
1

t2
75.00

7 .32

L6
100. 00

6.84

I
80.00

5.1_0

10
l-00.00

4.L2

81
7L.31
53 .05

3
75.00

1. 83

4
25.00

5.'7L

15
40.54
2]-.43

T
25.00
r .43

L22
100.00

52.14

4
100.00t.1t

10
77.43

6.1-0

4
28 .5'7
5.77

L4
1-00.00

5.98

10
77.43

6.3'7

4
28.57

4 .65

tt
59 .46
L3.41

9
64.29

5 .49

5
35.71

7 .r4
L4

100.00
5.98

11
l_5
79

86
39
00

2L
I2

35
28 .69
50.00

85
57 .43
54.L4

r48
100.00

60.91

L64
70.09

100.00

70
29 .9r

100.00

234
100.00
r-00.00

r5164.67 3s
100.00 100

Table 8.2.1 Distribution of best corrected subject vision in 1993 and in 1996
Entries are frequenc¡es, row and column percentages.
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year and
subj ect
visíon
with
correcti-on

impaired
adequate

monocular bl-ind¡ess
no -------

binocular blindness
no yes' Total

3 7
2t]
2243

yes ------- Total ------
binocular blindness

no yes Total no yes Total-
-----------+1-993 I

impaired I tz 1-1- 23 4 4 76 l-1 27
adequare | 190 190 13 l-3 2o3 203

roral | 202 1-1 2L3 71 7't 2L9 11 230
-----------+
L996

4
2t'7
227

2
L2
L4

)
1-2
1,4

6
229
235

9
229
238

3

Table 8.2.2

Total-

Distribution of adequate and impaired subject vision, monocular
and b¡nocular blindness ¡n 1993 and in1996.
Entries are frequenc¡es, row and column percentages.
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gender and Isubject 
Ivasao!. Iwirh I

correction I

-----------+female I

impaired I

adequate ITotal I

-----------+

monocular bl-indness
no ------ Yes ------- Total ------

binocularblind¡ess binocul-arbl-ind¡ress

- - - -::- - - -I: : - -::::i - - - - - - -1:- - - -I: : - -l::1i - - - - - - -:: - - - -r:: - -l::ii
9l-o1922tt1-02L131 131- 9 9 140 l-40

_ _ _:!? - - - _ -:9 - - - - I : 9 - - - - - - -!! - - - - - - -- - - - - i i - - - - - - 1 : 1 - - - - - I 9 - - - - i ! I
male

irnpaired
adequate

Total

Table 8.2.3

gender arrd
subj ect
vision
with
correction
f emale

impaired
adequate

']'Ot'a L

Table 8.2.4

3
59
62

4
59
63

2
4
6

2
4
6

5
63
68

1 6
63
69

Distribution of adequate and impaired subject vision, monocular
and b¡nocular blindness by Sex in 1993. Entries are frequencies.

monocular blindness
no ------- yes -------

binocularblindness binocularblindness
no yes Total no Yes ToÈal

Total ------
no yes Total

lr2sI :¿t r41,
lln+2146

male I

impairedl r L 2
adequate I 76 '16

Toral| 't7L78

4
1,41
151

26. L412 753

l_

6
7

2
82
a4

13
.821 85

Distribution of adequate and impaired subject vision, monocular
and b¡nocular blindness by sex ¡n 1996. Entries are frequenc¡es
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1993 1996 Risk
ratio

95% Cl P
value

lmpaired
vision
male 6/69

8.7o/o
3/85
3.5"/"

0.4 o.12, 1.4 0.15

female 211161
13.0%

6/1 53
3.9"/"

0.3 0.13,0.7 0.007

Total 271130
11.7o/o

91238
3.8"/"

0.3 o.2,0.7 0.002

Monocular
blindness
male 7169

10.1o/o
6/85
7.1o/o

0.9 o.4,2.4 0.92

female 1 1/161
6.8o/"

6/1 53
3.9/"

0.67 0.31, 1.4 0.30

Total 181230
7.8%

14238
5.O%

0.8 -0.4, 1.4 0.45

Binocular
blindness
male 1169

1.4o/o
1/85
1.2o/o

0.8 0.6, 1.03 0.09

female 10/161
6.2o/o

2153
1.3o/"

0.2 0.05,0.96 0.045

Total 111230
4.8%

31238
1.3o/"

0.3 0.08,0.86 0.03

Table 8.2.5 Summary of visual impairment in the KRDRS. Entries are
proportions, percentages r¡sk rat¡os 95% confidence
intervals (Cl) and P values.
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age at the
time of
examination

year and subject vision wíth correction
1993 ----------- 1996 -----------

impaired adequate TOTAI impaired adequate TOTÃ1,

10-19
1_00.00

0.99
100.00

L

r_00.00
0 .44

L'7
100.00

1 .46

43
97.'73
l-8.86

51_
100.00

22.31

1
100.00

0.42

20-29

30 - 39

40-49

50-59

60-69

>70

l-
2.63
3.70

ç,

L4.29
22.22

1
2.21

1_1.11

5
1_0.00
55.56

2
1_3.33
22.22

9
3 .80

100.00

L]
1_00.00

1 .L1

44
l_00.00

18.57

59
100.00

24.89

I
3

1
33
70

27
14

11 t29L.67 100.005.42 5 .22

3't 38
97 .31 100.00!8.23 16.52

42
100.00

1-8.26

2
3.23
7.4!

62
r-00.00
26.96

1
1.69

11 .11

58
98.31
25 .44

5
9 .43

78.52

48
90.57
23 .65

53
100.00
23.04

36
85.71
t'7 .73

45
90.00
19 .'7 4

I2
5'7 .L4
44 .44

2I
100.00

9 .13

60
77
56

96
10

9
42 .86

4 .43

13
61
10

86
5

51
1_00.00
2r.52

50
100.00
2L.L0

15
100.00

6.33

TOTAT

Distribution of adequate and impaired subject vision (after
correct¡on) by age in 1993 and in 1996. Entries are frequencies, row
and column percentages.

71
100 00

203
88.26

r_00.00

¿
r-00.
100.

JU
00
00

228
96.20

1_00.00

237
1-00.00
100. 00

Table 8.2.6

N Jaross 8-10 PhD Thesis



age at the I Vear a¡rd monocular blindness
rime of I -------- 1993 ------- - 1996
examination I tto yes ToTAr, no yes ToTAr

10 - r-9

20-29

30 - 39

40-49

50-59

60-69

>70

TOTAI,

2
r_00.00

0.92

t2
100. 00

5.53

1
100.00

0 .44

1
100.00

0.4r_

T7
100.00

7 .02

44
1_00.00
18.18

51
100.00

2L.0'7

242
100.00
100.00

2
100. 00

0. 85

L2
100.00

5.13

1 382.63 100.005.88 L6.24

77
r_00.00

'7 .46

44
100.00
19.30

37
9'.7 .37
17 .05

50
90. 91
23.04

6L
96.83
28.\7

2
3.L]

71- .7 6

57
95.00
25.00

63
00
92

49
23
49

94
2I

9
29

100
26

J5.00 100
21-.43 24

35.77 l_0021.43 2L

60
00
79

52
.00
.49

38
88.37
!'7.51

46
90.20
20.L8

5 5509 100.004L 23 .50

43
100.00
18.38

5
80

5
11.63
29.4r

19.05
23.s3

2t'7 7'l
.'7 4 7 .26.00 100.00

9
35 .7!

!7
80.95
7.83

27
100.00

8.97

t4
82.3s
6.74

L'7
1_00.00

7.O2

3
7'7 .65
21-.43

92
100

234
100.00
100.00

228
94.2r

100.00

L4
s.'79

100.00

Table 8.2.7 Distribution of monocular blindness by age in 1993 and in 1996.
Entries are frequenc¡es, row and column percentages.
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age at the
time of
examination

year and binocular blindness vrith correctsion
L993

no yes TOTÄL
L996 --------yes TOTAIno

10-19

20-29

30 - 39

40-49

50-59

60-69

>'7 0

L2
100.00

5.48

L2
100.00

5.22

53
100 .00

23.04

17
100.00

7 .26

44
1-00.00

18.80

234
98.13

100.00

L
100.00

o .42

44
1-00.00

18.57

51
100.00

21- .52

15
100.00

6.33

23't
r-00.00
100.00

2
1"00.00

0.91

2Tr-00.00 100.00
0. 87 0.43

38
100.00

1-7.35

52
98. L1
23.74

39
92 .86
77.81

I1
100.00

1 .t]
38

100.00
L6.52

6¿
100.00
26.96

58
98.31
24.'79

59
l_00. 00

24.89

7
L .69

33.33

27

62
00
31

t4
6t
39

r-00
28

66
6

t
9

42
00t<

l-
89
09

3t4 10027 18

51
1-00.00

2L.79

49
98.00
20.94

1
2.OO

33.33

50
100.00

2L.10

2t
l_00.00

9 .13

l4
93 .33
5.98

L

6.6'7
33 .33

2!9
95.22

100.00

230
1_00.00
100.00

1.27
100.00

1
33.33
63 .64

11
4.'7 I

100. 00

Table 8.2.8

TOTA],

Distribution of binocular blindness (after correct¡on) by age in
1993 and in 1996. Entries are frequencies, row and column
percentages.
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1993 1996 Risk ratio 95% Cl P value
lmpaired
vision
male z18

11.1o/o
3127
11.1"/o

0.97 -.3,3.6 0.96

female 16145
35.6/"

4138
10.5%

0.3 0.1, 0.8 0.02

Total 18/63
28.6"/"

7165
10.8%

0.4 0.2,0.8 0.01

Monocular
blindness
male z18

11.1o/o
3/27
14.8%

1.3 0.4,4.9 0.67

female 7146
15.2/"

4141
9.7o/o

0.6 o.2,1.9 0.42

Total 9/63
14.3o/"

6/65
9.2"/"

0.8 0.4, 1.8 0.63

Binocular
blindness
male 1118

5.6%
1/27
3.7o/o

0.6 0.4, 1.0 0.37

female 9145
20.Oo/o

1/38
2.6/"

0.1 0.02, 1.05 0.06

Total 10/63
15.9o/o

465
3.1"/"

0.2 0.05,0.76 o.02

Table 8.2.9 lmpaired v¡sion, monocular and binocular blindness
in the KRDRS in 1993 and ¡n 1996 in the 60+ age group.
Entries are proportions, percentages risk differences (coef),95o/"
conf¡dence interuals (Cl) and P values.
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8.3 Description of ocular pathology in eyes with impaired vision

Tables 8.3.1 - 8.3.11 show that

o ln 1993 the main ocular pathology causing impaired vision was cataract

(67y" (54181)), with diabetic retinopathy responsible for only 6% (5/81)

of impaired vision. The respective figures for 1996 were 58% (26/45)

and 1 3"/" (6145) (Table 8.3.1). (ln this table "phacolytic glaucoma" was

also counted under "cataract" due to the obvious underlying pathology.)

o f n 1993, in eyes of females ,7Oo/o (40157) of impaired vision was due to

cataract and diabetic retinopathy was responsible for only 7"/" (4/57).

The respective figures in males were 58% (14124) and 4"/o (1124) (Table

8.3.1).

a ln 1996, in eyes of females , 66o/o (19129) of impaired vision was due to

cataract with diabetic retinopathy responsible for only 21% (6129).ln

males, 44"/o (7116) of eyes with impaired vision was due to cataract.

There was no eye with impaired vision due to diabetic retinopathy

among males in 1996 (Table 8.3.1).

. ln both 1993 and in 1996, over 90% of visual impairment could have

been prevented (Table 8.3.1).

o ln both 1993 and 1996, in blind eyes, the main cause of blindness was

cataract (58% (23140) and 39% (7/18) of cases, respectively). In blind
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eyes, blindness was due to diabetic retinopathy in 5% (2140) of eyes in

1993 compared with 11"/" (2118) of eyes in 1996 (Table 8.3.2).

O ln 1993 and in 1996, in blind eyes, cataract was the single main cause

of blindness in both genders. In 1993, in females, blindness was due to

cataract in 65% (20131) of cases (blind eyes) compared with 33% (3/9)

in males. In 1996, in females, blindness was due to cataract in

60%(6fi0) of cases (blind eyes), compared with 12.5o/o (1/8) in males

(Table 8.3.2).

o Blindness in females was due to diabetic retinopathy in 6o/o (6/10) of

cases (blind eyes) in 1993 compared wilh 20o/o Ø10) in 1996. There

were no eyes blind due to diabetic retinopathy in males in either 1993

or in 1996 (Table 8.3.2).

a Almost 1007" of blindness in this diabetic population is preventable

(Table 8.3.2).

a Tables 8.3.3 and 8.3.4 show the ocular pathology behind binocular

blindness in 1993 and in 1996. lt can be clearly seen that all cases of

binocular blindness could have been prevented.

o Table 8.3.5 shows that in 1993 47o/o (8117) of cases of monocular

blindness was due to cataract. The respective figure for 1996 was 43%

(6114).ln both years nearly all cases of monocular blindness could have

been prevented.

a Tables 8.3.6 -8.3.7 show the effect of glasses on vision in eyes in

1993 and in 1996. The relevant findings for impaired vision and
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blindness in eyes are fufther summarized in Tables 8.3.8 and 8.3.9. lt is

remarkable that in 1993 in this diabetic population only 6% (5/86) of

those eyes with impaired vision could be improved to adequate vision.

The respective figures for 1996 were 45"/" (37182). Of the blind eyes,

only 2.4"/" (1141\ could be improved to "no blindness" in 1993. The

respective figure for 1996 was 18"/o (4122).

o Tables 8.3.6 and 8.3.7 show that in 1993, in 3.7o/o (171458\ of eyes the

vision could be improved one line, in 2.6"/" (121458) of eyes with three

lines after correction. The respective figures for 1996 were 32.6/"

(1541473) and 13.5% (631473).

Examining the eyes of subjects provides information on the burden of

disease in the community and will determine the need for intervention. lt

does not however indicate the benefits of refraction at the subject level.

Therefore, Tables 8.3.10 - 8.3.11 show the effect of glasses on vision in

subjects in 1993 and in 1996. The relevant findings for impaired vision and

blindness in subjects are f ufther summarized in Tables 8.3.1 2 and 8.3.1 3.

¡ Tables 8.3.1 0 - 8.3.1 3 show that in 1 993, 7"/. (2/29) of those with

impaired vision could be improved to adequate vision. The respective

figures in 1996 were 55% (11120ì'. In 1993, 8.3% (1112) of blind subjects

could be improved to the level of no blindness. The equivalent figure for

1996 was 25"/" (114).

o Tables 8.3.1 0 - 8.3.1 1 show that in 1 993 in 3.5% (81229) of subjects

the vision could be improved one line, in 1.3/" (31229). of subjects with
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three lines after correction. The corresponding figures for 1996 were

30. 0% (7 1 1237) and 7 .6"/" (1 81 237).

Tables 8.3.6 - 8.3.13 show the importance to report visual acuity in

subjects and eyes. Reporting the effect of refraction on visual acuity in the

no blindness + blindness and impaired -+ adequate vision categories in

eyes alone would have underestimated its significance in the population.

On the other hand, reporting the effect of refraction on vision in eyes,

where vision could be improved with three or more lines, would have

overestimated its significance in the population.

o Table 8.3.14 shows the ocular pathologies of eyes where vision could

be improved from impaired vision to adequate vision with glasses in

1993 and in 1996.

a Table 8.3.15 shows the ocular pathologies of eyes that remained blind

after correction was provided in 1993 and in 1996.
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main diagmosis (IcD9) female

year and gender
1-993 ------- - 1-996
male TOTAL female male TOTAI

ad.herent leucoma

after-cataract
obscuring vision

blind h]æotensive eye

centsral opacity, cornea

chorioretinal scar nos

chorioretinitis nos nec

coloboma of optic disc

contusion of eyeball

corneal opacity nos

diabetic cataract

diabetic retinopathy nos

glaucoma nos

glaucoma with
ocular trauma

1
100.00

4.I7
1

33.33

1
r_00.00

1,.23

3
1_00.00

3.70

1
r_00.00

7.23

1
100.00

]-23
l_

l-00.00
7.23

t
1-00.00

L.23

3
100.00

3.70

3
100.00

3 .70

1
r_00.00

L.23

1
100.00

6.25

1
100.00

2.22

2
100.00

4 .44

2
100.00

4 .44

l_

100.00
, tt

1
00
22

100
1

00100
6

2
66 .6'7

3 .51-

2
100. 00

3.51_

L
100.00

t.75
1

100.00
7.75

1
100.00

L.75

t
r_00. 00

r.75
3

100. 00
5.26

t
66 .67

3 .51

2
100.00

12.50

1
50.00

6.25

1
50. 00

3 .45

5
100. 00
r7.24

)
00100.

7
00
¿¿

100
t

1
00100

3

)
100.00

8.33

L

33.33
4.17

2
00
4'7

100
L

100.00
6.25

L00
1-L

1_ 00
4

')
00
90

100
6

5
00
IL

2
00
44

1
1_00.00

4.!1

Table 8.3.1 The main ocular pathology in eyes where the vision
remained impaired after correction in 1993 and in 1996
(continued next page). Entries are frequencies, row and
column and percentages (nos = not otherwise specified,
nec = not elsewhere classified).
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I vear and gender
I -------- 1-993 ------- - 1996

---ii1i-9tir::1:-jl::?l-1-lyl:----iil:---T:iÏ female male rorÄr
macular degeneration

nos

mature cataract

mydriasis not due to
mydriatic

old detachment, partial

optic atrophy nos

periph prog:ess pterygium

phacolytic glaucoma

posterior subcapsular
seniLe cataract

prolif erative diabeEic
retinopathy

retinal detachment nos

senil-e cat.aract nec

senile nuclear cataract

subluxation of lens

TOTAL

1,2
100.00
2r.05

5
100. 00

77 .24

1
100.00

1.?5

1-

33.33
1.75

2
r_00.00

3.5r-

2
100.00

3 .51

57
'7 0 .37

100.00

1-

100.00
4.L1

1
100.00

4.L7

1-

100.00
4.L7

L

100.00
4.7't

l_

100.00
4.L7

72
1-00.00

14.81

l_

1_00.00
r.23

1
100.00

L.23

L

100.00
L.23

L
100.00

6.25

1
1_00.00

6.25

1
100.00)))

L

100.00
2.22

1
00
t2

100
1

t
00
z5

100
1

5
00
11

1-00.
1l_.

2
b/
33

66
ð

42
25

3
00.00
3.70

1

I
5't.L4
t4.04

5
83.33
1-7.24

6
86
00

0
U

10
10

24
63
00

29

t4
100.00
!1 .28

2
100.00

2.41

L

100.00
1.23

l_00.00
5

83.33
t7 .24

4
50. 00
L3.79

T
1-6 .61

6.25

I
100.00

6.25

t-
L6 .61

6.25

4
50.00
25.00

1
100.00

6.25

6
100.00

13.33

1
100.00

2.22

6
100.00

r_3.33

L
100.00

2.22

t
00
22

100
L

00
ÀÊ

100
3

18
18 .26
31.58

23
100.00

28 .40

8
r-00.00
Il .'t8

5
21 .14
20.83

1-0 0

81
00
00

35
100

t6 45
56 l_00.00
00 100.00

29
64.44

100.00

Table 8.3.1 (cont) The main ocular pathology in eyes where the vision
remained impaired after correction in 1993 and in
1996. Entries are f requenc¡es, row and column
percentages (nos = rìot othenryise specified, rìêc =
not elsewhere class¡fied).
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I vear ald gender
| -------- 1-993 ------- - 1,996

---ilti-3:ir::i:-ll:::t-l-l-:l:----i:i:---l9li- female male ror^r
adherent leucoma

after-cataract
obscuring vision

blind hl¡potensive eye

central opacity. cornea

coloboma of optic disc

contusion of eyeball

corneal opacity nos

diabetic reuinopathy nos

glaucoma with
ocufar Èrauma

mature cataract

11
100.00 100.0011.11 2.50

2
100.00

s .00

1
100.00

2 .50

1
100.00

2.50

l-
100.00
12.50

100.
5.

1
00
56

1-

00
55

2
100.00

6.45

1
100.00

3 .23

100
5

100
t2

1
00
50

)
100.00

6 .45

z
100.00

5.00

z
100.00
25.00

1
l_00.00

1-0.00

\
100.00

10. 00

1
100.00
1r.1\

1
100.00

2.50

100.00
]-L.L7

1
100.00

5.56

L

100.00
5.56

2
100.00

1l-.11

7
00
23

100
J

3
r_00.00

9.68
100

't

3
00
50

L

00
00

r_00
10

L

00
56

100
5

7t
100.00
35.48

tt
100.00

27.50

2
l_00.00

20.00

Table 8.3.2 The main ocular pathology in eyes that remained blind
after correction in 1993 and in 1996 (continued next
page). Entries are frequencies, row and column
percentages (nos = rìot othenruise specified, fìêc = rìot
elsewhere classif ied).
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I vear and gender
| -------- r99f ------- - 7996

---iiti-i1i9:::1:-11::?l-J-:=:l:----iil:---T:1i female rnale rorAr
mydriasis not due to

rnydriatic

old detachment, partial

optic atrophy nos

phacolytic glaucoma

posterior subcapsular
senile cataract

proli f erat j-ve diabeEic
retinopathy

retinal detachment nos

senile cataract nec

senile nuc]ear catsaracL

su]¡h:xation of lens

TOTÂT

11
100. 00 100. 0011.11 2 .50

L

100.00
11.11_

2
100.00

6 ,45

1
100.00

2 .50

1_00.00
5.00

2
100. 00

5.00

7
100.00

1?.50

t
100.00

L1-.L1-

1
100.00
11.11

1
100.00

11-.11

z
28 .57
22.22

1
100.00

2 .50

1
100.00
L2.50

1
i_00.00

72.50

t
50.00
L2.50

I
44 .44

100.00

L
00
56

100
5

t
00
50

L00
2

l_

00
56

100
5

100
11

100
5

t
00
50

100
L2

L

00
00

1-00
10

t
1_00.00

5.56

l-
1_00.00

5.56

2
100.00

r_1 .11

100.00
6.45

1
100.00
10.00

l-00
2

100
5

2
00
45

100
6

t
00
50

z
00
00

t
l_00.00

20.00

5
7r.43
76.L3

L
50.00
10.00

10
55.56

1_00.00

t
00
l_1

L

00
56

31
77 .50

100.00

9
22.50

100.00

40
100.00
1_00.00

1_8
100.00
r-00.00

Table 8.3.2 (cont) The main ocular pathology in eyes that remained
blind after correction in 1993 and ¡n 1996. Entries
are frequenc¡es, row and column percentages (nos
= rìot othenruise specif¡ed, frêc = not elsewhere
classified).
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Main Diagmosis Rights Eye
( rcD9 )

Main Diagmosis Left Eye
blind prolif senile
hl¡potensive mature diabetic cataract
eye cataract retinopathy nec

( rcD9 )
senile

nuclear
cataracf 'l'ota1

adherent leucoma
aftr-catar obscur vision

corneal opacity nos
mature cataract

prolif diab ret.inopathy
senile cataract nec

senile nuclear cataract
Total

!
l-
L

2
3
t
L

2

3
L

1

L 4 L T LL

Table 8.3.3

Table 8.3.4

Main Diagmosis Right Eye
( rcD9 )

Main Diagmosis Left Eye
senile senile

c cataract nucl-ear

Distribution of diagnoses between the two eyes in subjects
that remained binocularly blind after correction in 1993.
Entries are frequenc¡es (aftr-catar obscur = after cataract
obscuring, prolif diab - prol¡ferative diabetic, nos = rìot
othenruise specified, oêc = not elsewhere classified).

prolíf
diabeti
retinopathy nec cataracE Totaf

adherent leucoma
diabetic retinopatshy nos

senile cataract nec

Total l_ 1

1

l-

L

1
1

3

Distribution of d¡agnoses between the two eyes in subjects
that remained binocularly blind after correction in 1996.
Entries are frequencies (nos - not otherwise specified, nec =
not elsewhere class¡fied).
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I vear and gender
| -------- 1_993 ------- - 1996

___i1i:_91ir::1:_jl::?l_1_:î:l:----iii:---::li- female male ror^L
aftr-catar obscur vision

blind h]Þotensive eye

central opacity, cornea

coloboma of optic disc

contusíon of eyeball

corneal opacity nos

glaucoma w ocular trauna

mature cataract

mydriasis not d/t mydrtc

o1d detachment, partial

optic atrophy nos

phacoly!íc glaucoma

post subcap senile catar

retinal detachnent nos

senile cataract nec

senile nuclear catsaract

subluxation of lens

TOT.AL

1-

9.09

L
9.09

t
5.88

1
5.88

t_

5.88

1-

L4.29

L
L4.29

3
42.86

L
L4.29

1
!4.29

7
100.00

1
1 .74

1-

t .74

t
7 .L4

11
14.29 '7 .L4

1
9.09

1
5.88

1
9.09

2
28.51

L

14.29

1
L4.29

1
14.29

1
14.29

1
100.00

)
74.29

1
9.09

4
35.36

18 .18

11
100.00

t
s.88

1
t6 .67

1
!6.6't

I
1-6 .67

\
16 .67

L
!6 .6't

I
5.88

4
23.53

T
5.88

t
s.88

1
5.88

2
lL.76

L
5.88

L1
100.00

3
2L.43

5
1

88

l
L

t4
7

1 .L4

1
L6.6't

1_

'7.14

7
7 .L4

1
1 .r4

6
100.00

1-4
100.00

Table 8.3.5 The main ocular pathology in blind eyes ¡n cases of
monocular blindness. Entries are frequencies and column
percentages..
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urÌcorrected
vision of
the eye <6/60 6/60

40
l_6

best corrected wision of the eye
6/36 6/24 6/78 6/L2 6/9 6/7.5

<6/60
6/60
6 /36
6 /24
6 /18
Ê,/1)

6/9
6/7.5

6/6

<6/60
6/60
6 /36
6 /24
6 /18
6 /72

6/9
6/7.s

6/6

i
1-4

6/6 Tolal
4L1

29 1-02

1-7
2

1-0
29

32

i_5 10

best corrected vision of the eye
6/36 6/24 6/18 6/rs 6/t2 6/9 6/7.5

32
2
L

I
21,0

3
4

58

18
10
34
37
59
32

2L0

TotaI

uncorrec!ed
wision of
the eye

40 1-6 29 34 68 32 21-4 4s8

Table 8.3.6 The effect of glasses on v¡sion in eyes in 1993. Entries are frequencies

<6/60 6/60

l_8 2
6

18 I

1
a
3

61322 9 264 473

6/6 Total
L
3
4
5

1
3
5

L3

)
5
1-

13
I

2
3
9

11
L4
63

5
6

L2
30
L7

200

22
15
79
25
48
35
94
L4

200

1

t_

7
3

Total

Table 8.3.7 The effect of glasses on vision in eyes in 1996. Entries are f requenc¡es
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vision of
the eye
urithout
correction

year and vísion of the eye vrith correction
1993 -----------impaíred adequate TOTÃ],

!996 -----------impaired adequate TOTAI,

ímpaired
adequate

TOTA],

81

81

86
372
4s8

3t
391
428

82
391
473

5
312
377

45

45

Table 8.3.8

Table 8.3.9

The effect of glasses on impa¡red vision in eyes in
1993 and in 1996. Entries are frequenc¡es.

blind eye I year a¡d blind eye with correction
wirhout I ------- L993 ------ 1996 ------correction I .,o yes ToTAr no yes ToTAr,

no I 4ti 4r7 45L Lsty""l 1 40 4L 4 19 22
rorar, | 419 40 458 456 18 4i3

The effect of glasses on bl¡ndness in eyes in 1993
and ¡n 1996. Entries are frequenc¡es.
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best
uncorrected
vision of
the subject <6/60 6/60

best correcEed vision of the person
6/36 6/24 6/L8 6/12 6/9 6/7.5 6 / 6 Total

<6/60
6/60
6/36
6/24
6 /18
6 /r2
6/9

6/1.5
6/6

1-7

1_1

7
1

L

LL9

L22

12
l
6
4

!1
18
32
L4

t!9
229

I6
L4

4 L6 I4

31

1
L

L

L4

Total 7 5 36 t4

Table 8.3.10 The effect of glasses on subject vision in 1993. Entries are
frequencies.

best corrected vision of the person
6/24 6/L8 6/15 6/72 6/9 6/7.5 6 / 6 Total

best
uncorrected
vision of
the subject <6/60

<6/60
6/60
6/36
6 /24
6/18
6 /12
6/9

3 i
1
L

1

L

2t
2 1

5
I7

5
r_1 8

4
4
5
7

26
1,9
41

1
1l_ 8

9
5

1
t
3
6
9

30
6/1 .5

6/6
z

Total 3 6 1-0 1-4 51- 4 L48 2371

Table 8.3.11 The effect of glasses on subject vision in 1996. Entries are
frequencies.
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subj ect
vision
wit.hout
correction

best corrected subject vision
1-993

impaired adequate TOTAL impaired adequate ToTÀJ,
----------- L996

ímpaired
adequate

TOTAT

27
0

27

2
200
202

29
200
229'

9
0

9

LL
2L'7
228

202ll
23'7'

Table 8.3.12 The effect of glasses on ¡mpa¡red vision in subjects in 1993
and in 1996. Entries are frequencies.

blind eye I year and blind eye with correction
wirhour I ------- 1993 ------ L996 ------correction I tto yes TOTAI, no yes TOT.AI,

no I 278 o 2L8 234 o 234.r""1 r rr 12 1 3 4
rciar. | 21.9 i-t- 230' 23s 3 239'

Table 8.3.13

t ¿ ln one subiect the record of the "adequate vision" was missing and therefore the
sub¡ect was omitted from the denominator in Table 8.3.8. This subiect had records in the
blindness category with and without correction, therefore, the subiect is included in the
denominator in Table 8.3.9. This explains the different denominators.

The effect of glasses on blindness in subjects in 1993 and
in 1996. Entries are frequencies.
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main diagmosis (ICD9)
year

1993 1996

aftr-catar obscur vision
amblyopia nos

aphakia
chorioretinal scar nos

corneal opacity nos
diabetic retj-nopathy nos

drusen (degenerative)
myopia

post subcap senile catar
screening-eye cond. nec

senile cataract nec
sení1e entropìon

senile nuclear cataract
TOTAL

I
2
1

2
2

1-

4
1
2
t
9

1

2

7
5

Table 8.3.14

Table 8.3.15

main diagmosis
( rcD9 )

year
1993 l-995

Ocular pathologies of eyes where vision could be improved
from impaired vision to adequate vis¡on with glasses in
1993 and in 1996. Entries are f requencies (aftr-catar obscur
= after cataract obscuring, rìos = not otheruvise specified,
post subcap catar = posterior subcapsular cataract, nec =
not elsewhere classified).

aphakia
glaucoma nos

mature cataract
senile cataracÈ nec

TOTÀf,

1

1

1
1
4

Ocular pathologies of eyes where vision could be improved
from blindness to no blindness w¡th glasses in 1993 and in
1996. Entries are f requencies.
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8.4 Description of visual acuity in eyes with diabetic retinopathy

ln this section the distribution of visual acuity and each of diabetic

retinopathy, maculopathy, CSME and VTR is presented in two sets of

tables. The first table describes the visual acuity in all eyes of this diabetic

population, as examined in the mobile clinics. While this provides important

information about the burden of ocular disease in this diabetic population, it

cannot provide unconfounded information about the effect of diabetic

retinopathy/maculopathy/CSM EA/TR on visual acuity, since these eyes

may be affected by other ocular pathologies in addition to diabetic

retinopathy. The second table therefore uses as its denominator only those

eyes in which no ocular pathology apart from diabetic retinopathy was

present.

Tables 8.4.1 - 8.4.8 show that:

o ln 1993 in eyes with diabetic retinopathy 16.9% (1 1/65) of eyes had

impaired vision compared with 7.6% (261344) in eyes without diabetic

retinopathy. The respective figures for 1996 were 10.7"/" (9/84) and

6.3Io (241379) (table 8.4.1).

a In 1993 the proportion of eyes with blindness was 4.6% (3i65) in eyes

with diabetic retinopathy compared with 2% (71344) in eyes with no

diabetic retinopathy. The respective figures for 1996 were 2.4o/o @84)
and 1 .8"/" (71379) (table 8.4.1).
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a

o

a

Table 8.4.2 shows that when diabetic retinopathy is the only significant

ocular pathology SOTo (22144) of eyes had a visual acuity of 6/6 and

75"/" (33144) of eyes had a visual acuity of 6/9 or better in 1993. The

respective findings were 53% (36/68) and 88% (60/68) (table 8.4.2).

ln 1993 16.30/" (7143) of eyes with diabetic maculopathy had impaired

vision compared wilh 7.7"/" (281364) in eyes without maculopathy. The

respective figures for 1996 were 17.9"/" (7/39) and 5.9% (251423)

(Table 8.4.3).

o Table 8.4.4 shows that when diabetic retinopathy was the only

significant ocular pathology, in 1993, 8.8"/" (3134) of eyes with diabetic

maculopathy had impaired vision compared with none without

maculopathy. The respective figures for 1996 were 15% (5/33) for eyes

with diabetic maculopathy and there were no eyes with impaired vision

without diabetic maculopathy in 1996 either (table 8.4.4).

. When diabetic retinopathy was the only significant ocular pathology in

1993, 50% (17134) of eyes with maculopathy had a visual acuity of 6/6

and79/" (27134) had a visual acuity of 6/9 or better. The respective

figures for 1996 were 45o/o (15/33) and79"/" (26133) (table 8.4.4).

In 1993 in eyes with CSME only 24"/" (6125) had impaired vision

compared with 21"/" (291382) in eyes with no CSME. The respective

figures for 1996 were 23.8% (5121) and 6.1"/" (271441). Of all eyes in

the population that have CSME 52o/o (13125) had a vision of 6i9 or

better in 1993. The respective figure for 1996 was 67"/" (14121) (table

8.4.5).
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. Table 8.4.6 shows that when diabetic retinopathy was the only

significant ocular pathology, in 1993, only, 1 5"/o (3120) of eyes with

CSME had impaired vision compared with 23.8% (5121) in 1996 (table

8.4.6).

¡ When diabetic retinopathy was the only significant ocular pathology, in

1993 25% (5/20) of eyes had a visual acuity of 6/6 and 65% (13/20) of

eyes had a visual acuity 6/9 or better. The respective figures for 1996

were 33% (7121') and 67"/" (14121) in 1996 (table 8.4.6).

O ln 1993, 29% (8128) of eyes with VTR had impaired vision compared

with 8% (291381) of eyes with no VTR. The respective figures for 1996

were 24o/o (6125) and 6% (271438). ln 1993 the prevalence of blindness

in eyes with WR was 7"/" @28) compared wilh 2o/o (8/381) in eyes with

no \ÆR. The respective figures for 1996 were 8% (42Ð compared with

2o/o (71438) (table 8.4.7).

. Table 8.4.8 shows that when diabetic retinopathy was the only

significant ocular pathology, in 1993 only 22"/" (5123) of eyes with VTR

had impaired vision compared with 24o/o (6125) in 1996.

¡ When diabetic retinopathy was the only significant ocular pathology, of

all eyes with WR in 1993 22o/o ol eyes (5/23) had a visual acuity of 6/6

and 57o/o (13123) of eyes had a visual acuity of 6/9 or better. The

respective findings for 1996 were 32/" (8125) and 68% (17125) (table

8.4.8).
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best
corrected
vísion of
the eye

year and diabetic retinopathy
----- 1993

nil mild mod sev severe prolíf not vis TOTAL

<6/60

6/60

6/36

6 /24

6/18

6/L5

6/L2

6
37 .50

t.'7 4

1
6.25
1 .96

1_2.50
50.00

7
43.15
1,3.13

6
20 .69
LL.76

16
l_00.00

3 .48

7717.50 2.502.03 L.96

230405.00 75.00 100.0066.61 s8. 82 8.70

7
46 .67

2 .03

6
60.00

L.7 4

L90
88.79
55.23

L

3 .45
74.29

I
2.94

74.29

3
9.38

42 -86

1
L.52

100.00

L

3 .45
33.33

3
0.65

100.00

15
100.00

3 .26

29
1_00.00

6.30

34
100.00

'7 .39

6
1

13
7

6
00
/o

40
l-1

1
67
00

6
25

L
67
96

4
'79
84

20.00
3.92

L
l-0. 00
25.00

L
10.00
L.96

l-
10
00
L7

00
t

32
00
96

29
29
43

85
8

71
58 .62
4.94

4
1-]- .1 6

7 .84

56
80.00
]-6.28

13
L8 .57
25 .49

26
81 .25
'7.56

3
9.38
r oo

6/9 L

L.43
L.96

51
1l_.09

100.00

10
100.00

L5.22

2L4
1-00.00

46.52

460
100.00
100.00

6/7.5
1-00

6

6/6

TOTÀI,

22
70.28
43.\4

2
0.93

28 .57

344
14.'18

100.00

51
1-1_.09

100.00 10
0
0

4
87
00

Table 8.4.1 Best corrected visual acuity by diabetic retinopathy in
eyes in 1993 and in 1996 (continued next page). Entries
are frequenc¡es, row and column percentages.
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best
corrected
vision of
the eye

year and diabetic retinopathy
- -- -;i- - ---;rã- -;;ã-;";---"å?::" profif not vis ToTAr

<6/60

6/60

6/36

6/24

6 /78

6 /15

6 /12

6/9

6/1 .5

6/6

TOTAI

7
38.89
1.85

1
5.56

25.00

9
s0.00
75.00

L

56
13

5
3

10
18
00
79

2
00
42

100
tt

0
3

4
66 .67
1.06

2
22 îa

6.25

I
6L.54
2.tL

2
15.38
4.'16

2
15.38

6.25
t

9.09
4.76

2
100.00

0.53

28
96 .5s

7 .39

1
3.45
2.38

17
4

5
62.50

1-.32

5
55.56

L.32

3'79
't9.79

r-00.00

I
1.69
8.33

13
100.00

2.'74

29
100.00

5. t_l_

to4
100.00

27.89

9
100.00

1.89

264
1_00.00
55.58

t7
27
49

1
]-2.50

3 .1-3

3
L3.64
9.38

22.22
6.25

t
25.00
L6 .67

8
100.00

1.58

6
100.00

1,.26

22
1_00.00

4 .63

78
nn
58

225
.23
.37

t5
20

85
59

l_5
14.42
3s.71

6
5.'17

r_8.75

3
2.88

50.00

2
L.92

50.00

5
46

7
4'7

20
58
62

z
)) )t

4.'7 6

I .84
r_00.00

L.L4
50.00

L
0.38

25.00

15
68
88

42 32
6.74

100.00

6
1.26

100.00

4
0.84

100.00

415
100.00
100.00

L2
53
00100

Table 8.4.1 (cont) Best corrected visual acuity by diabetic retinopathy
in eyes in 1993 and in 1996. Entries are
frequencies, row and column percentages.
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best
corrected
vision of
the eye

year alrd diabetic retinopathy
7993 -------mild mod sew severe prolif TOTAJ,

<6/60

6/36

6/24

6/18

6 /12

6/9

6/7.5

6/6

TOTÀI

L

s0.00
s0.00

1_

50.00
3 .13

r_ 00
4

100
4

r_0 0
2

00
67

1-0 0
66

)
00
55

2
00
55

1
00

t
100.00
s0.00

1
33 .33

3 .13

L

33 .33
33 .33

3
100.00

6.82

)
66 .6'7
6.25

6
100. 00

18. ?5

2
40.00

6.25

L

33 .33
L4.29

1
33.33
14.29

3
60.00
42.86

3
l-00.00

6.82

6
100.00
73.64

5
100.00

11 .35

20
90.91
62.50

32
aa a1

100.00

2
9.09

28.57

15.91
100.00

22
100.00
50.00

2
4.55

100.00

J
6.82

100.00

44
1_00.00
100.00

Table 8.4.2 Best corrected v¡sual acuity by stages of diabetic
ret¡nopathy in eyes without ocular pathology other than
diabetic ret¡nopathy in 1993 and in 1996 (continued next
page). Entries are frequencies, row and column
percentages.
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best
corrected
vision of
the eye mild mod sev

year and diabetic retinopathy
l_996 -------severe proli-f TOTAL

<6/60

6/60

6 /36

6 /24

6/18

6/9

6/'7.5

6/6

TOTAL

1
50.00

3 .13

50.00
6.25

32
47.06

100.00

1
50.00
3.8s

l-
100.00

3.8s

1
50.00

3 .85

l_00.00
7.69

t
50. 00
25.00

I
2 .18

25.00

2
100.00

2.94

t
l_00. 00

L.47

L
1_00.00

L .4l
t

1-00.00
2.94

58
l-00.00
100.00

L
00
85

100
3

2
00
94

r_0 0
2

1L
00
38

55
34

4
20.00
15 .38

3
15.00
50.00

)
t-0. 00
50. 00

20
1_00.00

29 .4t

50.00
'7.69

4
1_00.00

s.88

18
50.00
56.25

3
8.33

50.00

36
100.00

s2 .94

L4
38.89
53 .85

26
38.24

l-00.00

4
5.88

100.00

6
8.82

l_00.00

Table 8.4.2 (cont) Best corrected visual acuity by stages of diabetic
ret¡nopathy ¡n eyes without ocular pathology other
than diabetic retinopathy in 1993 and in 1996.
Entries are frequencies, row and column
percentages.
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best
corrected
vision of
the eye no

year and diabetic maculopathy

yes not vis TOTÄI, no yes not. vis TOTA],

<6/60

6/60

6/36

6/24

6 /L8

6 /15

6 /!2

6/9

6/7.5

6/6

TOTAI,

I
21.05
2.20

7
46 .6'7
1.92

't
70.00

1.92

30
78.95
58 .82

'7

43.75
l-3 .73

1
10.00
L.96

6
20 .69
IL.76

38
100.00

8.30

'7

38.89
1.65

4
66 .67

0. 9s

9
69 .23
2.73

18
8]-.82
4.26

2
100.00

0 .41

93
89 .42
2L.99

423
89.0s

L00.00

L

5.56
2.56

2
33.33

s .13

3
23 .08
7.69

L

LL.LL
2.56

10
55.56
76.92

13
2.74

100.00

6
37.50

1. 55

3
18.75
6.98

r_00
3

18
100.00

3.'79

5
62.50

l_. 18

l_

L2.50
2.56

I
1_00.00

1_.58

13.33
4 .65

6
40.00
II. / t)

2
20.00

4 .65

10
100.00

2.18

6
l_00.00

r.26
1-

7.69
1 .69

4
18.18
L0.26

))
l_00.00

4 .63

2
00
38

25
t_5

L6
00
49

29
00
33

00
6

L

15
1_00.00

3.28

34
100.00

1 .42

32
100.00

6.99

214
100.00

46.72

20
68.91

5 .49

3
10.34

6.98

21
84.38

1 .42

L97
92 .06
54.L2

L7
't .94

39.53

t_5
5.68

38 .46

264
1_00.00

55 .58

475
l-00.00
100.00

13
1_00.00

2 .14

29
1_00.00

6 .1-1

2
00
42

100
0

29
85.29

7 .97

5
L4,'7L
11.63

28
96.55

6 .62

1
3 .45
2.56

63
90.00
1-'1 .37

't0
r-00.00
rs.28

11
10.58
28.27

1
43
96

I
t

l-04
100.00
2L.89

8
13

15
11

6
5'7
95

5
63
63

88
L

9
l_00.00

1. 89

8
89
89

249
94.32
58.87

364
19.48

1_00.00

51
I7.L4

100.00

458
100.00
100.00

39
8.21

100.00

43
9.39

L00.00

Table 8.4.3 Best corrected visual acuity by diabetic maculopathy in
eyes seen in 1993 and ¡n 1996. Entries are frequencies,
row and column and percentages.
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best
corrected.
vision of
the eye

year and diabetic maculopathy

yes noE wis TOTÀ! nono yes not vis TOTA],

<6/60

6/60

6/36

6/24

6/L8

6 /12

6/9

6/1.5

6/6

TOTAL

100.00
4.76

I
100.00

3 .03

L

2s.00
3 .03

2
66.67
25 .00

5
22.13
62.50

1-

100.00
2.94

L

33.33
2.94

5
83.33
!4.'t7

5
100.00
1,4.t!

L7

50.00

100.
7.

100
1-4

2
00
88

3
00
82

100
5

1-0 0
I

1
100.00

2.38

3
r.00.00

t - t4

1
50.00

3 .03

100
3

r_0 0
6

100
6

4L
45

10
00
47

2L
33
/o

50
29

58
6L

6
00
29

L00
.)

r_0 0
t

3
00
14

15
67
45

1
UU
03

2
00
06

2
00
05

1-

50.00
100.00

1-00.00
2.94

t
r_00.00

I .4'1

l-
1-00.00

L .47

20
100.00

29 .4L

36
100.00

52.94

68
l_00.00
1_00.00

2
00
94

2
00
94

1-

t6 .67
L2.50

10
50.00
30.30

5
100.00
11.90

3
75.00

8.82

4
r_00.00

s.88

22
100.00

52.38

õ
19.0s

100.00

34
80.9s

L00.00

42
r-00.00
1-00.00

34
50.00

l_00.00

33
48.53

100.00

t
L .47

100.00

Table 8.4.4 Best corrected visual acuity by diabetic maculopathy in
eyes w¡thout ocular pathology other than diabetic
ret¡nopathy ¡n 1993 and in 1996. Entries are frequenc¡es,
row and column percentages.
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year and csME

<6/60

6/60

6/36

6 /78

6 /L5

6 /72

6/9

6/'7.5

6/6

TOT.A],

____--::------f:--:::-Yl:----:9:i ves not vis rorAr
83038'7 110 1821_.05 78.9s 100.00 38.89 5.56 ss.56 r-00.002-09 s8.82 8.30 L.59 4.76 '76.92 3.'19

6
37.50

1- .57

3
18 .75
12 .00

7L6
43 .15 1-00.00
13 .73 3 .49

1 l_010.00 100.00L.96 2.L8

70
r_00.00

L5.28

21_4
r_00.00

46.12

5
62.50
1.13

2
09
52

9
9

29
00
33

100
6

29
00
58

r-00
6

L28t2.s0 25.00 100.004.'76 15.38 1.58

6
100.00

t.26
46
t

I
80.00

2 .09

l
67
83

61540.00 100.00
7I .76 3.28

1-

-Lb. b /
4.76

T
1_0.00
4.00

20
68.97
5.24

6
20 .69
7L.7 6

3l-
91.1_8
8.12

34
100.00

'7.42

65
92 .86
r7.o2

2
13 .33

8.00

4
5.'7L

1_6.00

25
s .46

100.00

5
83 .33
1.13

6 /24 10
16.92

t
100.00

0 .45

257
97 .35
58.28

)
15.38

9 .52

o - /J
33 .33

'7

2 .65
33 .33

2L
4 .42

100.00

1
69
69

13
l_00.00

2 .14

29
l_00.00

6 .11

9
100.00

1. 89

264
l-00.00

55.58

1
7

3
34

3
82
00

10
L2

I
L2

00

20
90.91
4.54

22
100.00

4 .63

00
42

100
0

1
43
96

l_t
97

93 .21
22.00

]-04
l-00.00

2L.89

28
8? .50

'7 .33

100.00

4
12.50
16.00

32
1-00.00

6.99

9
100.00

2 .04

209
97.66
54.77

5
2.34

20.00

382
.4L83

51
L1 .L4

100.00

4s8
100.00
100.00

13
2.74

1-00.00
1_00.00
1_00.00

44].
92.84

t_00.00

Table 8.4.5 Best corrected visual acuity by CSME in eyes seen in 1993
and in 1996. Entries are frequencies, row and column and
percentages.
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best
corrected
visi-on of
the eye

year a-rld cs¡4E

no yes not vis TOTAL no yes not. vis TOTAI

<6/60

6/60

6/36

6/24

6/1-8

6/L2

6/9

6/7.5

6/6

TOTAL

L
s0.00
4.76

1
1_00.00

4.16

2
l_00.00

9 .52

)
r_00.00

9 .52

7
35.00
33 .33

7
t9 .44
33 .33

2L
30.88

100.00

2
1_00.00

2.94

L
r_00.00

r.4t

4
r-00.00

5.88

20
1-00.00

ao Á1

L

00
00

50
100

100
10

2
00
00

4
61
00

2
r.00.00

4.'t6

7
100.00

2.38
1

100.00
7 .L4

?

100.00
7 .L4

L

1_00.00
4.76

1
100.00

L.47

1
100.00

s.00

2
66.67
9.09

1
33 .33

5.00

l-00
2

100
2

00
94

2
00
94

2
33 .33

9. 09

6
100.00
14,29

1
20.00
4.55

5
l_00.00

11-.90

4
l-00.00

8.70

3
1-00.00
1s.00

4
80.00
20.00

5
22.'73
25 .00

13
00
26

65
28

66
20

46
65
00

L7
27
27

77
77

22
100.00
52.38

29
80.56
63.04

42
1-00.00
r-00.00

L
L.47

100.00

36
1-00.00

52.94

68
l_00.00
100.00

22
52.38

100.00

20
62
00

4't
100

6
10

'l
0

Table 8.4.6 Best corrected visual acuity by CSME in eyes without ocular
pathology other than diabetic retinopathy in 1993 and in
1996. Entries are frequencies, row and column percentages.
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best
corrected
vision of
the eye

year and vTR

no yes not vis TOTAL no yes not vis ToTAI,

<6/60

6/60

6/36

6/24

6/L8

6/L5

6 /L2

6/7.5

6/6

TOTAI

7
46 .67

1. 84

ð
80.00
2.L0

209
91.66
54.86

)
13.33

1
10.00

3 .57

6
40.00
LL.76

L

l-b. t /
4.00

6
r-00.00

L.26

823040
20.00 5.00 75.00 100.00
2.to 't.L4 58.82 8.70

12918
38.89 11.11 50.00 t-00.00
1.60 8.00 75.00 3 .19

6
37.50

L .57

3
18 .75
l_0.71

7
43.75
13.13

16
100.00

3 .48

15
100.00

3 -26

29
100.00

6.30

100.00
1-5.22

5
62.50
t.r4

5
83.33
1.L4

9
l_00.00

2 .05

1,2872.50 2s.00 100.004.00 ]-6.61 1.68

1-

10.00
1.96

51
1l_.09

100.00

l_0
r_00.00

2.L]
1_0

16.92
2.28

2
15.38

8.00

l-
1 .69
8.33

13
00
14

100)

29
00
11

l-0 0
6

9
00
89

1_3

t4

4
5.77

1_4.29

4
79
29

19
52
99

31
18
L4

65
4

91
I

6
20 .69
1L.76

2
9.09
8.00

2
100.00

o .46

3
8.82

10.71-

29
r-00.00

6 .62

65
92.86
1,7.06

95
91.35
2L .69

9
8.65

36.00

104
100.00
2L.89

28
87 .50
?.35

4
12.50
L4.29

32
100.00

6.96

5
2.34

1-7.86

2L4
100.00

46.52

25h
96.91
58.45

264
L00.00

55 .58

381
82.83

1_00.00

28
6.09

100.00

460
l_00.00
1_00.00

25
5.26

l-00.00

L2
2.53

100.00

20
9L
R'

90
4

22
100.00

4 .63

2
100.00

0.42

475
100.00
1_00.00

100
1

34
00
39

6/9 l_

43
96

L

l-

100
L

8
03
00

3
32

438
92.2L

r_00.00

Table 8.4.7 Best corrected visual acuity by VTR in eyes seen in 1993
and in 1996. Entries are frequencies, row and column and
percentages.
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best
correctsed
vision of
the eye

year a¡d VTR

no
1-993 -------- 1-996 --------

YES TOTÃIyes TOTAI no

<6/60

6/60

6/36

6 /24

6/r8

6/72

6/9

6/'7.5

6/6

TOTA],

2
100.00

8.70

2
100.00

4.55

2
00
94

100
2

2
00
00

100
8

t_

100.00
4.00

l-
100. 00

1.47

2
100.00 100

8.70 4

2
00
55

1
1-00.00

4.00

2
1_00.00

8.00

8
)) t)
32.00

100.00

1
l-00.00

1,.41

100.00
2.94

4
r-00.00

5.88

68
100.00
100.00

1
100.00

4.35

1
33.33
4.76

)
66.67
8.70

100.00
8.00

2
l-00.00

2.94

2
33.33

9 .52

L

20.00
4.76

L7
'77 .27
80.95

1
100.00

2.21

5
100.00
11.36

4
r-00.00

9.30

100
6

100
6

3
00
82

3
00
82

3
100.00

13 .04

4
66.67
L] .39

6
100.00

L3 .64

9
45.00
36.00

1_00.00
29 .4L

4
80.00
T't .39

22
l_00.00
s0.00

28
11 .78
65.L2

36
100.00

52.94

2t
47.'73

100.00

44
l_00.00
r-00.00

63
100

55
25

11
00
58

43
24
00

5
22.'t3
21 .74

t2
52. Z I

1_00. 00

25
/b35

Table 8.4.8 Best corrected visual acuity by VTR in eyes seen w¡thout
ocular pathology other than diabetic retinopathy in 1993
and in 1996. Entries are frequencies, row and column
percentages.
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The pivotal findings of this chapter are that in diabetic subjects of

Aboriginal communities of the Katherine region

¡ ln 1993, after correction, 11.7o/o of subjects had impaired vision, 7.4%

of subjects had monocular blindness, 4.8o/o of subjects had binocular

blindness. The respective figures for 1996 were 3.8/",5.9I" and 1.3%.

ln 1993, of those older than 60, 28.6"/o of subjects had impaired vision,

14.3% of subjects were monocularly blind, 15.97o of subjects were

binocularly blind. The respective figures for 1996 were 10.8y",9.2o/o

and 3.1%.

a

a

o

a

ln 1993 the prevalence of impaired vision and binocular blindness were

much higher in males than in females. ln 1996 the prevalence of

impaired vision and binocular blindness were approximately the same

in both genders.

In both 1993 and 1996 almost all cases of visual impairment could have

been prevented.

The KRDRS has also shown the impoftance of reporting visual acuity in

both subjects and individual eyes. Reporting the effect of glasses on

visual acuity in the "no blindness /blindness" and "impaired / adequate

vision" categories in eyes alone would have underestimated its

significance in the population. On the other hand, reporting the effect of

glasses on vision in eyes where vision could be improved with three or

more lines would have overestimated its significance in the population.
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o Visual acu¡ty is a poor indicator for the presence of diabetic retinopathy,

maculopathy CSME and VTR.
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Chapter 9

I Discussion

This chapter summarizes the principal results of the KRDRS and then

discusses them within the context of other Australian studies. The third

section of the discussion outlines some implications of the KRDRS for

screening, health service delivery and further research.

9.1 Principal results of the KRDRS

ln 1993 and in 1996 the prevalence of subject retinopathy was 18% and

21"/o and the prevalence of clinically significant macula edema (CSME)

was 8% and 6"/" respectively. The prevalence of vision threatening

retinopathy (\fIR) was 8.5% and6.70/o and the proportion of subjects with

\fFR in those with retinopathy was 47o/o and 50%, respectively. lf

corrections for the effect of laser treatment were made, the adjusted

figures in 1993 and in 1996 for diabetic retinopathy (19/" and 22"/"),lor

CSME (9% and 11"/"), for VTR (10o/" and 12/") and for the proportion of

subjects with VTR in those with retinopathy (517o and 54%) were even

higher. There was an unexpectedly high prevalence of CSME in subjects

with mild, moderately severe and severe BDR. In 1993 at the time of

diagnosis of diabetes, 1 17o of subjects had diabetic retinopathy and 3o/o ol

subjects had VTR. The corresponding figures for 1996 were 9% and 2"/".
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The annual progression rates from no retinopathy to any retinopathy were,

in subjects (eyes), 5.6% (4.2"/"), from no retinopathy to NPDR 5.2o/o

(3.8%), from no retinopathy to PDR 0.4o/o (0.4o/o), from no retinopathy to

\ffR 1 .2/" (1.27"\ and f rom no WR to VTR 1 .4o/o (1.3%). lf the time since

diagnosis was less than 4 years, the annual progression rates of diabetic

retinopathy were in subjects (eyes) from no retinopathy to any retinopathy

4% (2.8%) and from no retinopathy to VTR 0.6/" (0.6%). lf the time since

diagnosis was between 4 and 9 years, the annual progression rate of

diabetic retinopathy were in subiects and (eyes) from no retinopathy to any

retinopathy 1 1.1 "/" (9.2%) and f rom no retinopathy to VTR 3.5% (3.3%).

The prevalence of impaired subject vision, monocular and binocular

blindness in the KRDRS were 1 1.7o/o,7.8% and 4.87" in 1993. The

respective figures for 1996 were 3.8%, 57o and 1.3"/o.

In 1993 the prevalence of impaired subject vision and binocular blindness

was much higher in females than in males. In 1996 the prevalence of

impaired vision and binocular blindness was approximately the same in

both sexes.

ln 1993 in 3.5% (81229) of subjects the vision could be improved one line,

in 1.3% (31229) of subjects by three lines after correction. The respective

figures for 1996 were 30.00/" (711237) and 7.6o/" (181237).

The KRDRS has also shown the impoftance of reporting visual acuity in

subjects and individual eyes. Reporting the effect of glasses on visual

acuity in the "no blindness / blindness" and "impaired / adequate vision"

categories in eyes alone would have underestimated its significance in the

population. On the other hand, reporting the effect of glasses on vision in
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eyes only where vision could be improved by three or more lines would

have overestimated its significance in the population,

Cataract was the single major cause of impaired vision, monocular and

binocular blindness among diabetics in both 1993 and in 1996. In 1993

diabetic retinopathy was responsible for only 60/" of impaired vision, tor 0o/o

of the monocular blindness and for 5o/o of binocular blindness. The

respective figures for 1 996 were 1 3o/o, Oo/o and 1 1o/o. ln 1993, 5.8"/" of eyes

could be improved from impaired vision to adequate vision with glasses.

The respective figure for 1996 was 45%. The KRDRS results show that

visual acuity is a poor indicator of the presence of diabetic retinopathy

when diabetic retinopathy coexists with other ocular pathologies. This is

also true for eyes with diabetic retinopathy as the only ocular pathology. Of

those with CSME and with no ocular pathology other than diabetic

retinopathy, S2o/o had a visual acuity of 6/9 or better in 1993. The

respective figure for 1996 was 67o/o.
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9.2 Discussion of results from the KRDRS in relation to other

Australian studies

9.2.1 Diabetic retinopathy

The Katherine Region Diabetic Retinopathy Study (KRDRS) preceded the

official recognition, in 1996, of diabetes as one of the National Health

Priority Areas (NHPA) (Department of Health and Family Services and

Australian Institute of Health and Welfare, 1997; Department of Health and

Family Services and Australian lnstitute of Health and Welfare, 1999). lts

objectives reflected the desire for efficient management and control of

dlabetic retinopathy in Aboriginal communities. The basic epidemiology of

diabetic retinopathy in these communities was unknown. The KRDRS

provides the best estimates so far of diabetic retinopathy in an Aboriginal

Australian diabetic population. This is due to the rigorous methods for

subject selection, outcome measurement and to the very high coverage of

the target population.

There is only one study reporting the prevalence of diabetic retinopathy in

the general Australian population where the method of subiect selection

allows comparison with the KRDRS (Mitchell 1980, 1985, 1990). In other

studies the objectives, subject selection and methods used for diagnosis

and reporting diabetic retinopathy make comparison with the KRDRS less

applicable. Even allowing for the time difference between Mitchell's study

and the KRDRS, on the basis of the prevalence figures from the KRDRS, ¡t

first appears that diabetic retinopathy affects the Aboriginal population of
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Katherine region to a lesser extent than the non-Aboriginal population of

Australia.

However, if the prevalences of maculopathy, CSME and WR in the

KRDRS are compared to the Newcastle or Singleton population of

Mitchell's study (Mitchell, 1980; Mitchell, 1985), four important differences

are seen.

First, the prevalence of maculopathy in the KRDRS was approximately

twice that in Singleton (Mitchell, 1980),

Second, in the KRDRS 60% or more of the subjects with maculopathy had

CSME compared lo 20"/" of subjects in the Newcastle diabetic clinic and

50% in the Singleton Census area (Mitchell, 1980). These revised

proportions in the Newcastle Study of Diabetic Retinopathy (NSDR) were

10% and 197o, respectively (Mitchell, 1985). While the prevalence of

CSME by stages of diabetic retinopathy was not reported by Mitchell, in

the KRDRS in 199334"/" of subjects with mild BDR had CSME compared

with 16% in 1996. The prevalence of CSME in the KRDRS is the highest

reported in any Australian study (8% in 1993 and 6% in 1996). There is no

other study that has reported CSME by stages of diabetic retinopathy; in

the KRDRS the prevalence of CSME in 1993 was 34% in subjects with

mild BDR, 80% in those with moderately severe BDR, 100% in those with

severe BDR. The respective figures for 1996 were 16"/",33/" and75o/".

This means that in Aboriginal communities CSME may appear at a very

early stage of the disease giving rise to vision threatening retinopathy

(\rrR).
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Third, the prevalence of proliferative diabetic retinopathy was found to be

lower (0.9% in 1993 and 1 .3/" in 1996) than the figures reported in the

NSDR (Mitchell, 1980; Mitchell, 1985).

Fourth, the prevalence of WR in the KRDRS (8.5% in 1993 and 6.7"/" in

1996) suggests that diabetic retinopathy is as impoftant a health issue in

Aboriginal communities as in non-Aboriginal Australians (Mitchell, 1980;

Mitchell, 1985).

After adjusting for previous laser therapy, the prevalence of proliferative

diabetic retinopathy and VTR in 1996 was similar to that found in the

NSDR (Mitchell, 1980; Mitchell, 1985).

We can also compare prevalences of maculopathy, CSME and VTR

among those with retinopathy in the KRDRS and the NSDR. ln 1993, in the

KRDRS, of those with retinopathy 42% ol subjects had CSME and 47"/"

had WR. The respective figures for 1996 were 28o/o ãnd 32%. These

figures are higher than in the NSDR where 27o/o ol subjects with

retinopathy had VTR in the Newcastle diabetic clinic. The respective figure

for the Singleton Census area was 22/" (Milchell, 1985). lf these

proportions from the KRDRS are adjusted for the effect of laser treatment

(of those with retinopathy in 1993 46o/ohad CSME, 51% had VTR; the

respective figures in 1996 were 50% and 54) it is even more evident that in

Aboriginal Australians diabetic retinopathy is more likely to present with

WR than in non-Aboriginal Australians.

ln the KRDRS the annual incidence of diabetic retinopathy was 5.6% in

subjects (4.27" in eyes) with no retinopathy at the beginning of the study

Even allowing for the time differences between Mitchell's study and the
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KRDRS it may appear that the progression of diabetic retinopathy is slower

in the AboriginalAustralian population than in the NSDR (Mitchell, 1985). lf

however the progression of diabetic retinopathy in the KRDRS is

compared to Mitchell's study three major differences are seen.

First, the annual progression rate from no diabetic retinopathy to WR in

the KRDRS was threefold that in the NSDR (Mitchell 1985). lt is consistent

with the high prevalence of VTR in the KRDRS.

Second, in 21T" (29/") of new cases, diabetic retinopathy presented as

VTR compared with 5% in the NSDR (Mitchell, 1985).

Third, the annual progression rate from mild to worse grade diabetic

retinopathy in the KRDRS was 12.1o/o (8.8%), higher than Mitchell's figures

in subjects (8%) (Mitchell, 1985).

Due to the high prevalence of maculopathy and CSME in the KRDRS

study population, a description of the incidence of CSME was also

warranted in those with and without maculopathy. ln those without

maculopathy the annual progression rate to CSME was 1 .17" (1%); in

those with maculopathy the corresponding figure was 4.8% (6.1%).

On the basis of the overall incidence of diabetic retinopathy it may seem

that progression of diabetic retinopathy in the KRDRS is slower than in the

non - Aboriginal Australian community. The short observation period in the

KRDRS limits our ability to detect progression. (The observation period in

the KRDRS was 3 years, less than half than that in Mitchell's study). Also,

in the NSDR the incidence of diabetic retinopathy in previously unaffected

subjects showed a peak late in the first decade of diabetes in the young-

onset group, while in the older onset group, the peak occurred in the
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second decade of diabetes. On the other hand, for progression from early

to more advanced or proliferative stages of diabetic retinopathy the rate

peaked in the second and third decade of diabetes (Mitchell, 1985). ln the

KRDRS the mean time since diagnosis in the non-lasered core population

of the study was only 3.8 years compared with 9.5 years in Mitchell's

cross-sectional population (Mitchell, 1980). Therefore, the overall lower

incidence rate in the KRDRS may still represent a similar or accelerated

progression of diabetic retinopathy compared to the non-Aboriginal

Australian population. This is especially so if the high rates of progression

to WR are considered.

9.2.2 Visual acuity and ocular pathology

Potentially, the results of the diabetic Aboriginal population of the KRDRS

should be discussed in the context of our knowledge of visual impairments

in:

¡ thê general Aboriginal Australian population (studies from the National

Trachoma and Eye Health Program (RACO, 1980)) and the Anungu

Pitjantjatjara (Stocks, 1994; Stocks, 1 997)

. the diabetic Aboriginal Australian population (from studies other than

the KRDRS)

. the general Australian population (Newland, 1996; Taylor, 1997; Wang,

2000)

. the diabetic Australian population.
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Since there are no reports on visual acuity in the diabetic Australian

population (Aboriginal and non-Aboriginal) apart from the KRDRS, results

from KRDRS can only be discussed in relation to the general Aboriginal

Australian population and to the general non-Aboriginal Australian

population. Studies in the general (non-Aboriginal) Australian population

have described visual acuity in subjects aged 40 and over (Taylor, 1997),

49 and over (Wang, 2000) and 50 and over (Newland, 1996).

9.2.2.1 Comparison of results with the general Aboriginal population

The NTEHP's findings were reported in 13 zones of ruralAustralia (RACO

1980). These zones were chosen because of relative similarity in

geographic, climatic, industrial and demographic conditions (RACO 1980).

The NTEHP found that there was a similar pattern of disease across

communities within each zone (RACO 1980). Visual impairment in the

NTEHP was most prevalent in Zone 2 which includes the Katherine region

of the Northern Territory (RACO 1980). This suggests that results from the

KRDRS should be discussed in terms of the prevalence of visual

impairment in Zone 2 of the NTEHP. However, to indicate the burden of

disease in the KRDRS study population and induce action among health

professionals (as the overall results from the NTEHP did in the 1980s) the

visual impairment in the KRDRS will also be discussed in the light of the

overall visual impairment in the NTEHP. Also, not all results from the

NTEHP were reported by zones (RACO 1980).
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There is another study that w¡ll be referred to in the discussion. Stocks'

study (Stocks,1994; Stocks, 1997) was carried out in the Anungu

Pitjantjatjara, an area that covers the Northwest corner of South Australia.

This area was part otZone 1 of the NTEHP (RACO, 1980).

9.2.2.1.1 Visual impairment

ln 1993, the prevalence of visual impairment in the KRDRS was 1 1.7o/o,

more than three times than in the corresponding zone of the NTEHP

(3.8%). ln 1996 the prevalence was the same (RACO 1980). ln 1993 the

prevalence of visual impairment in the KRDRS was higher than the

unadjusted 3.8 % prevalence reported by Stocks et al (1997), in 1996 the

prevalence of visual impairment was less than Stocks' unadjusted result. ln

the KRDRS there was an 8% decrease in visual impairment in the 1996

study population. In both years of the study females were more likely to

present with visual impairment, similar to Stocks et al's study (Stocks,

1997).

ln the KRDRS the prevalence of binocular blindness was 4.8% in 1993 and

1 .3/" in 1996. The prevalence for 1 993 was much higher than the overall

prevalence of blindness in the NTEHP (1.5%) (RACO, 1980), the

prevalence found by the corresponding area in the NTEHP (3.5%) (RACO,

1980), the prevalence reported by Taylor in Central Australia (1.8%)

(Taylor, 1977) or the prevalences reported by Stocks et al in the Anungu

Pitjantjatjara(1.5"/" and 0.9%, respectively) (Stocks, 1994; Stocks, 1997).

The prevalence of binocular blindness in the KRDRS in 1996 was less than
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the overall prevalence found by the NTEHP (1.5%) (RACO, 1980), less

than that reported by Stocks et al in the Anungu Pitjantjatjara land (Stocks,

1994) and less than that reported in the Zone 2 of the NTEHP (RACO,

1980) but more than Stocks' adjusted figure. In 1993, similar to Stocks et

al's study (Stocks, 1994) and to the NTEHP (RACO, 1980) females were

more likely to present with impaired vision and binocular blindness than

males.

The overall prevalence of monocular blindness in the KRDRS (7.4o/" in

1993 and 5.9% in 1996) was higherthan in the NTEHP (prevalence of

monocular blindness was 4.7o/oinZone 2, the overall prevalence was 2.7o/"

in the NTEHP) (RACO, 1981). In the KRDRS a higher proportion of

subjects with monocular blindness had adequate vision in their other eye

(76/. in 1993 and92/" in 1996) than in the NTEHP (64%) (RACO, 1980).

The different blindness criteria used do not explain the higher proportion of

subjects with adequate vision in their other eye. Also, adequate vision in

the other eye of monocularly blind subjects were not reported by zones in

the NTEHP.

9.2.2.1.2 Comparison of visual impairment by age and sex

ln 1993, in the KRDRS the prevalence of impaired vision and blindness

was higher in females; in 1996 the prevalence of impaired vision and

blindness was approximately the same.

A higher prevalence of blindness in females was found in trachomatous

areas in Tanzania (Turner, 1993) and in Nepal (Brilliant, 1985). In the
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Australian context one explanation may be that attendance by Aboriginal

women for consultations with white men can be difficult, and it is preferable

for women to treat women and men to treat men (Edwards, 1990). Gender

roles in society also have implications for knowledge about access to

health resources with women having less access than men to preventive

and curative seruices (Brilliant, 1985). One possible explanation of the

change in the prevalences by sex (especially in the 60+ age group) may be

that the active search for the visually impaired in the KRDRS has

overcome the barriers that prevented women from accessing ophthalmic

seruices.

Prevalences of impaired vision, monocular blindness and binocular

blindness similar to the KRDRS can be found in a non-Aboriginal

Australian population that is approximately 30 years older than the study

population of the KRDRS (Newland, 1993;Taylor, 1997; Wang, 2000). On

a population level, Indigenous Australians demonstrate "accelerated

ophthalmological ageing".

ln the KRDRS, in the 60+ age group, the prevalence of visual impairment,

monocular and binocular blindness was 28.6% , 14.1o/o àtrd 15.9o/" in 1993

These figures were less relative to the Zone 2 of the NTEHP (the

respective figures were 24.9o/o, 21.5% and 25.2/") or than the overall

prevalences in the NTEHP (22.7"/", 19.3o/" and 18.9o/o, respectively)..

However, similar to Stocks et al findings (Stocks, 1994) it must be

concluded that further improvements in this age group will need to occur.
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9.2.2.1.3 Comparison of ocular pathology causing visual impairment

The high proportion of those with cataract in the visually impaired group

was surprising. The prevalence of cataract in the binocularly and

monocularly blind group was nearly the same in both 1993 and in 1996

(50% and 497" respectively) as in Taylor's Central Australian Aboriginal

population (Taylor, 1977') 20 years prior to the KRDRS. Diabetic

retinopathy was responsible for less than 1 0"/" oÍ visual impairment in both

1993 and in 1996. As in the NTEHP (Taylor, 1977) or in the Pitjantjatjara

land study (Stocks, 1994) nearly all blindness in the KRDRS could have

been prevented. The literature suggests that isolation and restricted

access to services contribute to the prevalence of cataract (Brilliant, 1985)

and trauma related blindness (Schwab, 1990).

9.3 The effect of refraction on visual impairment

The effect of refraction on visual impairment in eyes was different in the

KRDRS in 1993 and in 1996. This may have been due to the increase in

myopic prescriptions (which were not due to high BSL) and also to the less

severe ocular pathologies present in the 1996 study population. The

presence of myopic prescriptions without any other pathology present is

unusual in light of Taylo/s observations regarding hypermetropia in

Aboriginal people (RACO, 1980).

The KRDRS has also shown the impoftance of reporting visual acuity in

subjects and individual eyes. Reporting the effect of glasses on visual
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acuity in the "no blindness / blindness" and "impaired / adequate vision"

categories in eyes alone would have underestimated its significance in the

population. On the other hand, reporting the effect of glasses on vision in

eyes only where vision could be improved with three or more lines would

have overestimated its significance in the population.

The proportion of subjects who improved their vision by one line in the

KRDRS (3.5"/" in 1993 and 30% in 1996) was much lower than in the

Baltimore Eye Survey (Tielsch, 1990) (54"/"), in the Blue Mountains Eye

Study (Attebo, 1996) (45"/") or in the Melbourne Visual lmpairment Project

(Liou, 1999) (10%). The proportion of subjects in the KRDRS who

improved their vision 3 or more lines after refraction was much lower in the

KRDRS in 1993 (1.3o/o) than in the Baltimore Eye Survey (Tielsch, 1990)

(7.5"/") or in the Blue Mountains Eye Study (Attebo, 1996) (13%). ln the

KRDRS in 1996 the proportion of subjects who improved their vision three

or more lines after ref raction was the same (7.6o/cì) as in the Baltimore Eye

Survey (Tielsch, 1990) (7.5"/") but less than in the Blue Mountains Eye

Study (Attebo 1996) (13%).

9.4 The effect of diabetic retinopathy on vision

The visual acuity of a diabetic Australian population has not been

described previously. ln Aboriginal Australians visual acuity (with or without

ocular pathologies other than diabetic retinopathy) was a poor indicator for

diabetic retinopathy, maculopathy, CSME or VTR. Since CSME is a main

feature of diabetic retinopathy in this Aboriginal diabetic population, it is of

particular importance that, when diabetic retinopathy was the only
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significant ocular pathology, 65% of eyes had a visual acuity of 6/9 or

better in 1993 and 67"/oin 1996. The similar figures for VTR were 471" and

78 % respectively. These figures are similar to Klein's (Klein 1984)

Harding's (Harding 1995) report and they show that measurement of visual

acuity has very little to add to the detection of diabetic retinopathy.

ln 1993 in this diabetic Aboriginal Australian population diabetic

retinopathy was responsible lor 6o/" of visual impairment and lor 5o/" of

blindness in eyes. The respective figures for 1996 were 13o/o ãnd 11o/"

This is in sharp contrast to studies where visual acuity and ocular

pathology are described in "first world" diabetics.

A comparison of blindness in the KRDRS and other non-Aboriginal studies

shows that in 1993 the prevalence of blindness in the KRDRS (4.8%) was

higher than in non - Aboriginal diabetic populations. ln 1996 the prevalence

of blindness in the KRDRS (1.3%) was approximately the same as in non-

Aboriginal diabetic populations. In Klein's study (1984) the prevalence of

blindness in the older onset group was 1.67o, in Prasad's study 1.13o/o

(Prasad 2001) and in Fong's study 1.5% (Fong 2001).

A major difference is seen in the proportion of blindness due to diabetic

retinopathy in non-Aboriginal populations and in the KRDRS. The

proportions of blindness due to diabetic retinopathy was 86% in Klein's

study (Klein 1984), 32/" in Prasad's study (Prasad 2001) and 42.7"/" in

Fong's study (Fong 2001). This is in sharp contrast with the KRDRS. \
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9.5 Comparison with Australian studies

The results from the KRDRS have already been compared to the non-

Aboriginal population during presentation of the results. For convenience I

summarize the findings and refer the reader to the set of study hypotheses

I proposed in Chapter 2.

ln Chapter 3 Section 2.4 results f rom the NSDR (Mitchell 1980, 1985,

1990) have been presented in great detail due to their significance. For

comparison with the KRDRS his modified prevalence figures (Mitchell

1985) are used. According to this, the prevalence of ophthalmoscopic

retinopathy, proliferative diabetic retinopathy, vision - th reatening

maculopathy and VTR were 49o/o,7o/o,10% and 13"/oin the Newcastle

diabetic clinic. The respective figures for the Singleton Census area were

36o/o,3o/o,8o/o and 87", respectively (Mitchell 1985). While confidence

intervals were not provided in his study, they can be calculated.

1. The prevalence of diabetic retinopathy in subjects of the known

Aboriginal diabetic population of Katherine region was 18% in 1993

and21"/"in1996 (RR = 1.3,95%Cl = 0.9, 1.8; P = 0.16). lf corrections

for the effect of laser treatment were made, these figures were even

higher (19% and 22o/o, respectively)(RR= 1.2;95o/"Cl = 0.9, 1.7; P =

0.25). ln the NSDR Mitchellfound a prevalence of 49o/o (95%Cl = 0.46,

0.52) in the diabetic clinic in Newcastle and 39/" (957oCl = 0.27,0.46)

in the Singleton census area (Mitchell, 1980). On the basis of these

prevalence figures from the KRDRS it appears that diabetic retinopathy

affects the Aboriginal population of Katherine region to a lesser extent

than the non-Aboriginal Australian population.
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2. The prevalence of diabetic maculopathy in subiects of the known

Aboriginal diabetic population of Katherine region was 13% in 1993

and 10% in 1996 (RR = 0.8; 95%Cl= 0.5, 1 .2;P = 0.29). lf corrections

for the effect of laser treatment were made, these figures were even

higher (14T" in 1 993 and 13% in 1 996; RR = 0.9; 95%Cl = 0.6, 1 .3; P =

0.56). The prevalence of maculopathy is unclear in Mitchell's study

(see Chapter 3 Section 2.4lor details) (Mitchell 1980, 1985).

The prevalence of clinically significant macula edema in subjects of the

known Aboriginal diabetic population of Katherine region was 7.5% in

1993 and 5.9"/" in 1996 (RR = 0.8, 95%Cl = 0.4, 1.4). lf corrections for

the effect of laser treatment were made, the respective figures were

9% and 11% (RR ='1.2;95%Cl =0.7,1.9; P = 0.49). lf Mitchell's

modified figures are used, in the NSDR the prevalence of "vision

threatening maculopathy" was 5% (95% Cl = 0.04, 0.06) in the

Newcastle diabetic clinic and7"/" (95%Cl =0.02, 0.12) in the Singleton

Census area. The overall prevalence rate of "vision threatening

maculopathy" in his study was 0.05 (95%Cl = 0.04,0.06) (note that the

Singleton Census area there were only 99 known diabetics). Therefore,

in the KRDRS study subjects were more likely to present with clinically

significant macula edema than subjects with "vision-threatening

maculopathy" in the NSDR.

3. The prevalence of vision threatening retinopathy in subjects of the

known Aboriginal diabetic population of Katherine region was 8.5% in

1993 and 6.7"/" in 1995 (RR = 0.9, 95%Cl = 0.5, 1 .5; P value = 0.59). lf

corrections for the effect of laser treatment were made the respective

figures were 10% and 12% (RR 1.2,95"/"Cl = 0.8, 2.O;P = 0.35).

Mitchell found the prevalence of VTR 13% (95%Cl = 0.11,0.15) in the
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Newcastle diabetic clinic and 8% (95%Cl = 0.03,0.13) in the Singleton

census area (Mitchell 1985). Even if the 95%Cl from Mitchell's study

includes the point prevalences from the KRDRS, results from the

KRDRS represent a more severe presentation of diabetic eye disease

due to the much shorter duration of diabetes in the KRDRS (see

Chapter 5 for details).

While Mitchell did not report the prevalence of CSME by stages of

diabetic retinopathy, the KRDRS found that of those with mild BDR

34% ol subjects had CSME in 1993 and 16% in 1996 (RR = 0.5,

95%Cl = 0.2,1 .3; P = 0.14). The respective figures for moderately

severe BDR were 80% and 33% (RR =0.4,95%Cl =0.2,0.9; P =

0.03), for severe BDR were 100% and75"/" (RR = 0.7,95"/oCl = 0.4,

1.3; P = 0.29), for proliferative diabetic retinopathy 0% and 33%.

These figures show a more advanced form of diabetic retinopathy in

the Aboriginal population, especially if the short time since diagnosis

of diabetes is considered. (Regarding the time since diagnosis of

diabetes see Chapter 5 Section 2).

4. ln 1993, the prevalence of subject retinopathy was 21% in the non-

traditional environment and 18% in the traditional living environment

(RR = 0.8; 95%Cl = 0.3,2.1, P = 0.70). The respective figures for 1996

were29/" and 19% (RR =0.7,95% Cl =0.4,1.2;P = 0.17). After

corrections for the effect of laser treatment were made, the respective

figures for 1993 were 21 o/o ãnd 19% (RR = 0.9, 95% Cl = 0.4,2.3; P =

0.83), for 1996 32o/o ãnd 20% (RR - 0.6; 95%Cl =0.4,1.1; P = 0.10)'

5. f n 1993, the prevalence of diabetic retinopathy was 18"/"in major

centers and 16"/"in other communities. After corrections for the etfect
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of laser treatments were made, the respective figures were 20% and

18%. lt was shown, that in 1993 in both living environments

approximately half of those with diabetic retinopathy presented with

sight-threatening changes.

ln 1996, the prevalence of diabetic retinopathy was 25"/oin major

centers and 13"/oin other communities. After corrections for the effect

of laser treatment were made, the respective figures were 25"/o

and14"/".lt has been shown that in 1996, those subjects with diabetic

retinopathy living in other communities were more likely to present with

vision threatening changes.

6. The annual incidence of diabetic retinopathy was 5.6% in subjects with

no retinopathy at the beginning of the study (95%Cl = 3o/o,10%). This

figure on its own may represent a figure lower to Mitchell's study (8%)

(Mitchell, 1985). (The confidence intervals for incidence rates cannot

be calculated from Mitchell's study, since only an approximate follow

up period is given.) However, the progression from no retinopathy to

VTR was threefold in the KRDRS (1.2o/o,95%Cl = 0.2Yo,3.8%) than in

Mitchell's study (0.4o/") (Mitchell 1985). Even if the 95% Cls around the

point estimates in the KRDS involve Mitchellfigure, the annual

incidence of VTR in the KRDRS represents an accelerated progression

of the disease due to the shorter observation period and the shorter

time since diagnosis in the KRDRS than in Mitchell's study (Mitchell

1980,1985).

7. lf the annual incidence of diabetic retinopathy is examined the main

difference between major centers and other communities was that

none of the subjects progressed to clinically significant macula edema
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who were living in major centers. Of those with no CSME at the

beginning of the study 3.7"/" (95%Cl = 0.8o/o, 10.8%) progressed to

CSME annually.

L The KRDRS found that diabetic retinopathy was responsible only for

67o ol impaired vision in 1993, and for 13"/"in 1996. The main cause of

impaired vision was cataract in both 1993 (67%) and in 1996 (58%).

There are no reports on the visual acuity and ocular pathology of a

known diabetic non - Aboriginal Australian population

9. The KRDRS found lhat52/o of eyes with clinically significant macula

edema had a vision better than 6/12in 1993 and 67"/"in 1996. ln eyes

with no ocular pathology other than diabetic retinopathy the respective

figures were 65% and 67"/".

9.6 lmplications of the KRDRS

9.6.1 lmplications for screening

From the literature review it can been seen that while there are reliable

screening methods available to detect diabetic retinopathy, in the general

Australian population (Aboriginal and non-Aboriginal) there is poor (Harper

1995, Taylor 1997) or "suboptimal" compliance with screening in the

community (Bamroongsuk et al 2002).
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The purpose of screening for diabetic retinopathy is to detect retinopathy at

an early stage of the disease when timely intervention can reduce visual

loss. The current NHMRC screening guidelines (National Health and

Medical Research Council, 1997) for diabetic retinopathy are supported by

the KRDRS on the basis of the prevalences of diabetic retinopathy and

VTR by age and time since diagnosis, the prevalence of diabetic

retinopathy and VTR at the time of diagnosis of diabetes (see Chapter 6)

and the progression of diabetic retinopathy in the study population (see

Chapter 7). The OATSIH repoft described the barriers to screening for

diabetic retinopathy such as the "possible deficiencies in primary health

care recall systems, in general practitioners'examination skills or in the

referra! systems", and also names barriers specific to Aboriginal

communities such as "distance from facilities, faltering referral systems

and cross-cultural barriers" (OATSIH, 2001). On the basis of the barriers to

screening for diabetic retinopathy in Aboriginal communities the necessity

for annual screening in the communities as suggested by the OATSIH

guidelines (OATSIH, 2001) is supported by the findings from the KRDRS.

The best method of identifying cases in Aboriginal populations however

requi res f urther consideration.

The NHMRC and OATSIH guidelines fell short of the reality of everyday

clinical practice in traditional Aboriginal communities (National Health and

Medical Research Council, 1997; OATSIH, 2001). While they recognized

differences in attitudes of various Aboriginal communities towards

accepting medical care, they did not go far enough in their conclusions

about its significance in the provision of medical care to these

communities. Despite Taylor's and the NTEHP's description of the

importance of personal relationships in providing eye care in Aboriginal
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commun¡ties 25 years ago (Taylor, 1977; RACO, 1981), in the NHMRC

and OATSIH guidelines identification of cases and their treatment are not

separated (National Health and Medical Research Council, 1997; OATSIH,

2001). lt was assumed in these reports that case identification inevitably

leads to treatment and therefore to prevention of blindness. Case

identification may be followed by treatment in some (Aboriginal and non-

Aboriginal) communities in Australia, but due to the cultural differences

between health regions and individual communities caution must be

exercised when generalizing this concept to all Aboriginal communities.

Aboriginal communities change with time in many ways including in their

attitudes to health services. Therefore it must be emphasized that the

recommendations below are based on the experience of the KRDRS

between 1993 and 1996.

The current guidelines for Aboriginal communities suggest annual

screening using fundus camera and immediate referral of subjects with

WR to ophthalmologists (OATSIH, 2001). Non-urgent referral is

suggested for subjects with a visual acuity of less than 6/12 and no

diabetic retinopathy, with unexplained visual loss or ungradable photos.

When macula edema is the only sign of CSME, it is undetectable without a

good quality stereoscopic photograph and the presence of CSME is not

inconsistent with a visual acuity of 6/6 (Early Treatment Diabetic

Retinopathy Study Group, 1985; Harding, 1995).

lf the OATSIH guidelines were applied to the study population of the

KRDRS (without allowances being made for ungradable photos) in 1993,

8.5% of diabetics in Katherine region would have required a referral to

Daruvin for laser treatment. In addition,11.4o/o of those living outside

Katherine would have required a referral to Katherine for ophthalmic
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examinat¡on s¡nce they did not have VfR, but their visual acuity was less

than 6/12.|n 1996, when the Mobile Eye Unit had access to a portable

laser, 17o/o ol the diabetic population outside Katherine would have had to

have been referred to the central hospital in Katherine for examination or

treatment. lf an ungradable rate of 13% is assumed (on the basis of the

MVIP (Keetfe, 1997)) in 1993 approximately between2}o/o (if all non-

gradable photographs had a visual acuity of less than 6/12) and one-third

(if all non-gradable photographs had a visual acuity of better than 6/12) of

the study population living outside Katherine would have had to have been

referred to a central hospital for review (Danruin or Katherine). Under those

circumstances, in 1996 the proportion of subjects needing to be referred to

Katherine would have been between 17 and 30 "/" of those living outside

the regional center. (lt may be argued that in the Aboriginal population

from the MVIP (Keeffe, 1997) the rate of ungradable photographs is lower

than it would be in those Aboriginal patients living in remote communities

in the Katherine region.) These percentages do not include those subjects

from the community who are not diabetic but would need assessment for

other ocular conditions.

On the basis of the foregoing discussion we have to conclude that the

current OATSIH guidelines (OATSIH, 2001) are not feasible in the

Katherine region of the Northern Territory since they place an unnecessary

burden on the regional health services.

First, these guidelines present an unnecessary burden on the Patient

Assisted Travel Scheme (PATS). The PATS was funded by the

Commonwealth Department of Health and it had an annual limit for the

region. Therefore, careful planning was required to maximise the benefits it

can provide.
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Second, these guidelines also require the staff of the department to spend

a cons¡derable amount of time to organise travel and treatment for those

who could be reviewed in the communities. This time could be used in a

more effective way by the nursing staff.

Therefore, the current guidelines must be reexamined and a more cost -
effective way of service delivery must be established.

Data from the literature also show that using fundus cameras for screening

of diabetic retinopathy, without good quality stereoscopic photographs, will

miss cases with macula edema alone as sign of CSME and testing of

visual acuity has nothing to add to the diagnosis of CSME (Early

Treatment Diabetic Retinopathy Study Group, 1985; Harding, 1995).

The data above show that (on the basis of the current recommendations

(OATSIH, 2001)) screening for diabetic retinopathy with a fundus camera

is a poor substitute for a personal visit from an ophthalmologist into

Aboriginal communities. This is due to the large proportion of subjects with

a visual acuity of less lhan 6l'12, the proportion of the ungradable photos

and to other ocular conditions present in non-diabetics in the communities.

It is true that the presence of ocular pathology requiring laser treatment

can be detected even if the slide is ungradable (Karagiannis, 1996). The

other two arguments however on their own are enough to support an

annual community visit by an ophthalmologist.

While a detailed cost benefit analysis would have to be the subject of a

further study, it seems more beneficial for the patient (and more cost

effective for the health department) if regular visits are made to Aboriginal
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communities by an ophthalmologist and cases requiring treatment (diabetic

and non-diabetic) are identified by a visiting ophthalmologist in the

communities similar to the teams of the NTEHP (1980) and later to that of

the Mobile Eye Unit. This method of community screening would also

ensure good compliance with treatment. A similar program is already

successfully operating in South Australia.

There are new methods on the horizon for servicing remote areas,

including digital imaging and telemedicine (Lin, 2002; Constable, 2000)

and there are Successes with their use in the provision of services for

remote areas in Queensland (Blackwell, 1997). While telemedicine

ophthalmology has a role to play in servicing remote areas its use is

influenced by many factors such as the spectrum of ocular disorders in the

communities, the cultural environment, the concept and beliefs of the

individual communities.

Lin had published a paper recommending the use of single-field

nonmydriatic monochromatic digital fundus photography with remote

interpretation for retinopathy screening and demonstrated that it had

superior screening parameters to indirect ophthalmoscopy through dilated

pupil (Lin, 2002). Klein and Klein's Editorial correctly drew attention to

functions other than the screening tool that must be considered when

providing diabetic eye care in the population (Klein, 2002). A visit to the

ophthalmologist for screening may establish trust with the patient early

during the course of the disease. This encourages the patient to be more

compliant with the management of the condition and allows the

ophthalmologist to have a role in diabetes education. The detection of

other treatable ocular disorders like glaucoma and cataract, which are
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more frequent in persons with diabetes, could also be carried out without

delay.

In Aboriginal communities a recommendation from a Health Worker (or, in

most communities due to the frequent changes in staff, from a previous

patient or a nursing sister) may promote the establishment of trust with the

communities, health care providers and the individual patients'

In summary, the diversity of the Aboriginal population, the culture, the

living environment, the spectrum of other ocular conditions necessitates

the establishment of best screening practices for diabetic retinopathy in

each region and, if there are major differences between Aboriginal

communities of a region, in each community. What is relevant for the

clinicians working in any community or region is the need to establish a

good working relationship with communities, health care providers and

individual patients so that the patient will accept all the knowledge, skills

and goodwill of the clinician. From the public health perspective an

effective screening program and a skilled clinician are necessary

conditions for the control of diabetic eye disease. They are not sufficient

however unless these conditions are met with community acceptance and

individual trust that is essential to treat the relevant condition in order to

avoid blindness.
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9.6.2 lmplications for health services

The previous section proposed annual screening for diabetic retinopathy

among diabetics in Aboriginal communities. Diabetic eye care can only be

carried out efficiently in the framework of the general ophthalmic care of

the community and that the process should be appropriate and

sympathetic to the needs of the particular communities.

This section will address several issues: the technical difficulty of laser

treatment in Aboriginal patients in Katherine region, the diagnosis of

diabetes in Aboriginal communities and the future seruice needs of the

communities. lt will also illustrate the need for an efficient data

management center so that community programs can be individualized

9.6.2.1 Laser treatment in Aboriginal communities in the KRDRS

It has been shown in the previous section that the selection of screening

methods has an impact on the acceptance of laser treatment in Aboriginal

communities.

This section outlines other factors specific to Aboriginal communities that

influence the acceptance of laser treatment.

The Mobile Unit gained access to a portable laser in 1995. Due to the

limitations of the funds available for patient travel the Mobile Eye Unit was
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under great pressure to carry out as many laser treatment as possible in

the communities. lt was feasible in major centers where the unit spent

several days (sometimes a week), since it allowed a sufficient number of

sessions to successfully complete the treatment. ln Borroloola, Lajamanu,

Wurli-Wurlinjang Health Center nearly all patients had most of their

treatment in the respective communities.

In smaller communities there was hardly sufficient time for treatment to be

completed and the patients had to travel to a major center to complete

treatment. Movements of Aboriginal communities are determined by their

traditions. Therefore, not necessarily the closest communities were

selected as the place for treatment but the ones most acceptable to

Aboriginal people. Also, in some Aboriginal communities the treatment of

young males may be associated with shame and embarrassment that

prevented treatment to be completed in the communities.

Since laser treatment was carried out in a dark room, it was threatening for

many Aboriginal patients from remote communities. The study personnel

made a conscious effort to make the patient feel comfortable. This was

achieved by treating them as if they had come to a meeting with another

community member by offering them a cold drink or a cup of tea, and, in

case of a long waiting time, some food. (The long waiting time was usually

due to poorly dilating pupils.) Blankets were often required since Aboriginal

people soon became cold in the building. Whenever it was possible an

Aboriginal Health Worker (preferably of the same gender) was present to

support the patient.

The high prevalence of CSME in the Aboriginal diabetic population made it

imperative to achieve patient co-operation during treatment. ln the first
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Sess¡on Sometimes more than 30 minutes was taken up familiarizing the

patient with the importance of the chin and front positions. The deep-

seated eyes and the prominent frontal ridge did not make the use of

contact lenses easy. A common finding was that when the first shot of

laser was fired, the patient iumped, moving away not only from the

preferred eye position but also from the slitlamp despite special

instructions prior to the laser treatment on what to expect. Access to an

indirect delivery system (that could have allowed panretinal

photocoagulation to be carried out without the use of contact lenses) would

have made laser treatment much easier.

Compliance with the necessary follow-up after laser treatment was

excellent in the KRDRS. This was due to the increased awareness of

health service providers and patients about eye health and the personal

knowledge of the communities by members of the Mobile Eye Unit.

The road to a successful laser treatment in Aboriginal communities is

much more complex than in non-Aboriginal Australians. Beyond the

requirements of trained health professionals willing to take up the

challenge of servicing these communities, the screening program,

treatment and follow-up must take into consideration the special needs of

these communities in building a good personal relationship that is the basis

of any successful program in Aboriginal communities. The extent to which

this takes time and effort from practicing clinicians is yet to be recognized

in measuring efficiency and in funding arrangements for rural eye health

programs.

N Jaross 9-29 PhD Thesis



9.6.2.2 Screening for diabetes in Aboriginal communities in the KRDRS

It is not the purpose of this thesis to consider diabetes-related variables in

any detail. Variables such as age, time since diagnosis and composition of

the diabetic population are only mentioned (see Chapter 5) to the extent

they are relevant for the descriptive epidemiology of diabetic retinopathy.

Analysis of these variables did raise issues relating to the diagnosis of

diabetes in Aboriginal communities.

From 1990 onwards a great emphasis was placed on opportunistic

screening for diabetes in Aboriginal communities in Katherine region. The

KRDRS has shown that the start of the opportunistic screening campaign

had no impact on the random blood sugar levels diabetes was diagnosed

with (see Table 5.2.'141. Burns has shown that 2100 Aboriginal people

serviced by the community health center in Maningrida (East Arnhem

region of the Northern Territory) made 26500 presentations per year to the

regional health center (Burns, 1998). This study shows that there was

ample opportunity for opportunistic screening annually in this Aboriginal

population. Since it is most likely that Aboriginal people make at least one

annual presentation to the health centers and since health professionals in

the communities are highly focused on diabetes it is very unlikely that the

very high random blood sugar levels at diagnosis were due to detection

bias. In the Australian Diabetes Screening Study, of those diagnosed with

diabetes using random BSL measurement, only about 14o/o of subjects

were diagnosed with a random BSL 11.5 mmol/l or higher (Welborn, 1997),

compared with 85% of subjects in the KRDRS in both 1993 and 1996.
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These results raise the question of whether diabetes in Aboriginal people

presents almost subacutely with immediately high random blood sugar

levels at diagnosis, or whether despite the vigilance of health service

providers in the communities, the Community Health Centers are in a

position to diagnose diabetes at an early stage of the disease. Further

studies are warranted to answer this question.

9.6.2.3 Future service needs

The KRDRS has shown that those diagnosed with diabetes between 1994

and 1996 were on average five years younger and were diagnosed with

diabetes on average two years earlier than those in the 1993 study

population. ln the newly diagnosed group of the non-core population of

1996 the proportion of males and females were nearly equalcompared

with a male population of only 30% in 1993. Of those in 1993 diagnosed

after 1990 (greater emphasis on opportunistic screening) 32o/owêtê

younger than 40 at the time of diagnosis compared wilh 47"/" of those

diagnosed between 1994 - 1996.

These figures suggest that diabetes presents at an earlier age in the newly

diagnosed population of the non-core group (diagnosed between 1994 -
1996) than those diagnosed with diabetes between 1990-1993 in the study

population of 1993.

The younger age at diagnosis of those diagnosed with diabetes between

1994-1996 suggests that they may be exposed to the pathologic changes

of diabetes for a longer period of their lives. As time since diagnosis is a
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risk factor for the development of diabetic retinopathy, the burden on

ophthalmic services will increase.

At the time of the KRDRS diabetes had already been incorporated into the

women's health program in the Northern Territory. The increased

proportion of males in the newly diagnosed group and the higher annual

progression rates of diabetic retinopathy in males suggest the need to

incorporate diabetes education and control in the men's health program as

well.

Before and during the KRDRS diabetes was an important topic of

discussion among health professionals in the Nofthern Territory. lt was

argued by some that emphasis on diabetic retinopathy as a major health

project in the communities was not warranted since Aboriginal people had

high mortality rates, some of which was due to the macrovascular

complications of diabetes. lt was argued that Aboriginal diabetics do not

live long enough to develop microvascular complications of diabetes, even

though there was no published evidence to support this. The high

prevalence of VTR in both 1993 and in 1996, the annual progression rates

comparable to Mitchell's non-Aboriginal Australian population (Mitchell,

1990) despite much shorter duration of diabetes in the KRDRS suggest

othenruise. Therefore, despite the increased mortality risk in Aboriginal

diabetics (lnternational Diabetes Institute, 1 998) the microvascular

complications of ophthalmic disorders present before diabetics die from

other diabetes-related complications.

It is impossible to plan clinical seruices for diabetes and diabetic

retinopathy in the communities without understanding the epidemiology of

the disease. While there may have been databases available in the clinics,
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the KRDRS has shown inadequacies of these individual databases

because of failures in their maintenance registering patient movements,

deaths, etc. There was no register of Aboriginal eye health in the Northern

Territory prior to the establ¡shment of the KRDRS and therefore there was

no possibility of prompt analysis of the clinical data in Aboriginal

communities. lt was not possible to provide up-to-date information for

planning ophthalmic services. lt was a failure of the KRDRS that despite

good results in seruice provision (Taylor, 1997), the health administration

of the Northern Territory could not be persuaded of the value of the

database and the information it can provide despite Taylor's

recommendation to establish a national database on Aboriginal eye health

(Taylor, 1997). Since ophthalmic services to remote communities cease in

the beginning of November and do not sta¡t until the following March due

to the wet season this time could well be used for the analysis of data and

planning of services for the next year.

Prompt analysis of data from the KRDRS would have shown that in

Lajamanu, Ngukurr and Wurli-Wurlinjang diabetics need special attention

since in these communities the retina of a large number of diabetics could

not be visualized. lt would also have shown that of those with diabetes in

the major communities Wurli-Wurliniang has the highest proportion of

subjects with retinopathy. In Borroloola in both years the proportion of

diabetics was relatively low compared to the regional total, the proportion

of those with diabetic retinopathy was the highest compared to the regional

total. f n 1993 only 11o/o ol diabetics were living in Borroloola. Between

1994 and 1996, 19"/" of the newly diagnosed diabetics came f rom this

community. lt came as a surprise that 12o/o of the newly diagnosed

diabetics between 1994 and 1996 came from Barunga where only 6% of

diabetics of the region were living in 1993. With no change in disease
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surveillance this finding warrants further investigation and suggests a need

to focus on prevention programs in these communities. The prompt

analysis of data could also have iustified to the department the time and

funds consumed by visits to smaller communities that are affected by

diabetic retinopathy.

The foregoing discussion shows that the establishment of a database is of

vital importance to target the individual service needs of Aboriginal

communities. This would take the "guess-worK'out of planning and

delivering services and allow the health dollar to stretch further. An

ophthalmic database could be linked to a centre with an already existing

infrastructure necessary for the efficient and prompt analysis of data.

ln summary, orì the basis of the results from the KRDRS it is most likely

that the burden on ophthalmic services will increase in Katherine region.

These data have also shown that ophthalmic care in communities can only

be planned using a well-managed database that will allow services to

efficiently target the individual needs of Aboriginal communities.

9.7 Further research

While the KRDRS provided a wealth of information regarding diabetic

retinopathy in Aboriginal communities it has left some unanswered

questions that warrant further research. Some of this research could use

already existing data, some will need to collect new data.
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9.7.1 Research based on existing data

The following research could be carried out by further analysis of existing

data

o risk of having diabetic retinopathy and the risk of progression

r description of performance indices of fundus photography in screening

for diabetic retinopathy

o cost-benefitanalysis
o description of general medical characteristics of the diabetic Aboriginal

population

¡ the prevalence and incidence of visual impairment in Katherine region.

9.7.2 Research based on new data

First, the whereabouts of the non-core population of 1993 is uncertain.

Following this group would have provided valuable information, however

the busy schedule of the Mobile Eye Unit and the cultural sensitivity of

Aboriginal people regarding issues of death did not allow follow up of these

subjects using medical records.

Further research regarding the diagnosis of diabetes in the Aboriginal

population is required. The KRDRS has shown that the random blood

sugar level at diagnosis among diabetic Aboriginal people is extremely

high compared to that of the Australian population despite the vigilance of
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health professionals in the communities. The KRDRS does not provide an

answer for the unusually high random BSL at diagnosis of diabetes. lt may

be that diabetes presents subacutely in the communities with high random

BSL already at the time of diagnosis or perhaps health centers do not

diagnose diabetes early due to the mobility of the population.

The progression of diabetic retinopathy in Aboriginal communities could be

explored further. The KRDRS was hampered by small numbers in the non-

lasered core population and by a relatively short observation period.

Larger, longer-term stud¡es are needed to fully describe current

progression rates. Data from the KRDRS might usefully be pooled with

further studies.

There have been numerous studies showing that impaired vision increases

the risk of five-year mortality. ln the KRDRS the visual impairment in the

diabetic Aboriginal population is comparable to the general Australian

population approximately 30 years older. The life expectancy in Aboriginal

Australians is on average 20 years less than in non-AboriginalAustralians.

It is unclear, if the level of visual impairment represent premature ageing in

the KRDRS study population. This requires further studies.

It is evident from the findings of this study that the Mobile Eye Unit in the

Katherine region should be revived and in 200612007, 10 years after the

KRDRS, review of the communities should be carried out again. This may

lead to a better understanding of trends in eye disorders and a provision of

better services in the communities.
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9.8 Conclusions and recommendations from the KRDRS

Conclusions

The KRDRS has shown that diabetic retinopathy affects Aboriginal

Australians at least to the extent of non-Aboriginal Australians. lt is

especially so if the high prevalences of clinically significant macular edema

and vision threatening retinopathy are considered after a short duration of

diabetes. The high annual incidence rates of clinically significant macular

edema and WR after a short duration of diabetes suggest an accelerated

progression of the disease.

More than 90% of visual impairment, monocular and binocular blindness in

the diabetic Aboriginal population are preventable. The major cause of

blindness was cataract at both cross-sections of the study; diabetic

retinopathy was responsible for only a small proportion of visual

impairment.

Visual acuity is a poor indicator of the presence of diabetic retinopathy,

clinically significant macular edema and vision threatening retinopathy.

The current OATSIH guidelines (OATSIH 2001) regarding detection and

management of diabetic retinopathy in Aboriginal Australians are

impractical and not feasible. The shortfalls of these recommendations

reflect the lack of data on (diabetic and non diabetic) ocular conditions in

Aboriginal communities and the separation of case finding and case

management in Aboriginal Australians.
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Recommendations:

1. Screening for diabetic retinopathy should be part of the general

ophthalmic care of the community. This care should be provided at the

standards as in other parts of Australia.

2. Screening should be carried out using methods that ensure

identification of cases as well as provision of further treatment.

3. Due to the differences between communities and between regions the

state branches of the Royal Australian College of Ophthalmologists

should establ¡Sh the best methods for screening and treatment

reflecting community needs and community acceptance. These

methods should be regularly evaluated and modified according to

changes in communities.

4. As in the NationalTrachoma and Eye Health Program, the Royal

Australian College of Ophthalmologists should be given the necessary

means to provide services to these communities. Currently,

ophthalmologists who are called upon to provide service to remote

communities are placed at considerable financial disadvantage if they

do so.

5. The method of laser treatment should be carried out in a non-

threatening environment where the patient and seruice providers feel

comfortable. Since treatment may involve several sessions and a

longer stay of patients away from their community, it is imperative to

reexamine the current travel arrangements for patients.

6. Evidence based individualised ophthalmic services should be

established in Aboriginal communities. To achieve this, aS Suggested

previously (Taylor, 1997), a national database on Aboriginal eye health

must be created.
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7. Further analysis of the database from the work of the Mobile Eye Unit

must be carried out. lt is essentialto gain better understanding of eye

disorders in Aboriginal communities.

8. The detailed documentation on methods, procedures, criteria recorded

in this thesis should be used for comparison with further research.

9. A multidisciplinary approach is required to prevent the further rise of

diabetes and its complications in Aboriginal communities.
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Chapter 11

Appendix 1
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SURNAME 1 : SURNAME2:
CHRISTIAN NAMEI: CHRISTIAN NAME2:
D.O.B.1: D'O.B.2:
Medicare no1: Medicare no2:
Settlement: DATE SEEN: SEX:
HRN DRWN: HRN GOVE: HRN KATH:
Region: 1. Darwin region 2. Gove region 3. Katherine region
Ethnicity: l.traditional Aboriginal pt in traditional communities

2.non-traditional Aboriginal pt in traditional communities
3.traditional Aboriginal pt in non-traditional communities
4.non-traditional Aboriginal pt in non-traditional communities
S.Asian pt 6.EuroPean Pt

Uncorrected visual acuity right eye:
Full visual acuity right eYe:
Full visual acuity left eye:

Uncorrected visual acuity left eye

PEH:

PMH

IDDM: NIDDM: DB diagnosed in: DB diagnosed by: Hypertension
Diabetes medication: 1 .diet only 2.oral3' insulin
IOP right eye: IOP left eYe:

Anterior segment:

Posterior segment:

C/D ratio right eye: C/D ratio left eye:

Db retinopathy right eye: 1. mild BDR 2. moderately severe BDR
3.severe BDR 4.proliferative BDB

Db retinopathy left eye 1. mild BDR 2. moderately severe BDR
3.severe BDR 4.proliferative BDR

maculopathy left eye:maculopathy right eye:

previous laser treatment for proliferative retinopathy right eye:
previous laser treatment for proliferative retinopathy left eye:

previous laser treatment for maculopathy right eye:
previous laser treatment for maculopathy left eye:

cataract type right eye: 1. cortical 2.subcapsular 3.nuclear
grading: 1.nil 2.moderate 3. severe 4.aphake 5. pseudophake

cataract type left eye: 1. cortical 2. subcapsular 3. nuclear
grading: 1. nil2. moderate 3.severe 4.aphake S.pseudophake
snowflake right eye: snowflake left eye:

random BSL (if myopic):
spot urine dipstick glucose:
BP systolic sitting:
BP diastolic sitting:
Body weight(kg):

spot urine dipstick protein:
spot urine dipstick ketones:
BP systolic standing:
BP diastolic standing:
Body height (m):
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