
THE NEW ZEALAND  
MEDICAL JOURNAL  

Journal of the New Zealand Medical Association 

 

NZMJ 27 September 2013, Vol 126 No 1383; ISSN 1175 8716 Page 20 

URL: http://journal.nzma.org.nz/journal/126-1383/5847/ ©NZMA 

  

 

Prevalence of diabetic retinopathy and maculopathy in 

Northland, New Zealand: 2011–2012 

Alistair T Papali’i-Curtin, David M Dalziel 

Abstract  

Aim To determine the prevalence of diabetic retinopathy and maculopathy in the 

Northland Diabetic Retinopathy Screening Programme. 

Method Retrospective analysis of the latest and most severe retinopathy and 

maculopathy grades from each patient in the programme. 

Results Data from 7098 screenings from 5647 diabetics were obtained, which 

represented approximately 77% of the total number of diagnosed diabetics in 

Northland. The two main ethnic groups in our study were New Zealand European 

(56.5%) and Māori (39.3%). Retinopathy was present in 19% of the Northland 

diabetic screening population: 13.6% had minimal non-proliferative diabetic 

retinopathy (NPDR), 5.4% had NPDR and 0.4% had Proliferative Diabetic 

Retinopathy (PDR). Ethnicity data for NPDR was 57% Māori, 38% European, and 

PDR 50% Māori, 45% European. Maculopathy was present in 11%. Maculopathy 

requiring treatment was present in 1.4% (Māori 48%, European 44%). The mean 

failure-to-attend rate was 31%. 

Conclusion Rates of retinopathy and maculopathy detected by the Northland 

screening programme were comparable to rates reported in Waikato, lower than 

Wellington rates and lower than international averages. Māori were over-represented 

in patients with retinopathy and maculopathy, but underrepresented within the 

screening population. The success of this programme was undermined by the high 

failure-to-attend rate despite attempts to improve access. 

Diabetic retinopathy is a serious complication of diabetes and remains the leading 

cause of blindness among working-aged adults in the developed world.
1
 The 

progression of visual loss can be reduced with timely detection and treatment with 

laser photocoagulation.
2,3

 

National screening programmes are effective at detecting diabetic retinopathy and 

reducing visual impairment and blindness.
4
 In New Zealand, it has been estimated that 

approximately 30% of people with diabetes have retinopathy and 10% have disease 

that is sight threatening.
5
 

The Northland District Health Board (NDHB) services 3.6% of the national 

population. This equates to 159,160 people, making NDHB the tenth largest DHB in 

the country.
6
 NDHB services the fourth largest Māori population in New Zealand 

with 30% of Northland identifying as Māori.
6
 Sixty-three percent of Northland is 

European, 2.5% Pacific people (mostly of Samoan, Tongan, Niuean, or Cook Islands 

origin), and 4.5% Other.
6
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NDHB has some of the highest levels of deprivation in the country.
7
 Over half of all 

Māori live in the most deprived quartile.
7
 One-third of Northland’s population live in 

an urban Whangarei, with the remainder living in towns and rural areas across the 

district.
8
 Many communities are isolated and travel time is 5 hours from the most 

northern to southern extremities, and up to 2 hours east to west.
8
 A mobile screening 

programme for diabetic retinopathy was therefore essential to access all diabetics in 

Northland. 

Diabetic retinopathy screening in Northland started with direct ophthalmic 

examination by ophthalmologists at Whangarei Base Hospital. The Mobile Diabetic 

Retinopathy Screening Programme was quickly developed in response to the severity 

of initial retinopathy presentations.  

Mobile screening was launched in 1994, screened 450 patients over the year and 

consisted of one medical photographer driving to 8 different locations across 

Northland taking photographs with a conventional fundus camera. Films were then 

developed and all images were assessed by the author (Dr Dalziel), as secondary 

grader at Whangarei Base Hospital. The mobile screening service has since grown 

with the population of known diabetics and today runs 22 screening clinics in 14 

regions, in collaboration with local providers.  

The aim of our study was to determine the prevalence of diabetic retinopathy and 

maculopathy in the Northland Diabetic Retinopathy Screening Programme. 

Method 

Research design—The study accessed the Ophthalmology Digital Healthcare Database recently 

introduced in July 2011. This database recorded demographics, disease data and digital retinal 

photographs. All screening data from 10 February 2011 to 24 October 2012 was retrospectively 

assessed. The latest and most severe retinopathy and maculopathy grades of each patient were 

analysed. 

Screening centres—Screening took place in 22 clinics in 14 regions including hospital outpatient 

clinics, medical centres, community centres and a correction facility. A qualified specialist medical 

photographer attended each venue and ran clinics in collaboration with local nurses.  

Data collection—Data entered into the Ophthalmology Digital Healthcare Database were obtained 

through pre-screening questionnaires given to patients on arrival to each clinic. A local diabetic nurse 

double-checked answers, obtained visual acuity and consent, administered mydriatic drops 

(tropicamide 1% and phenylephrine 2.5%) and entered clinical data onto the database. 

After pre-assessment and mydriatic administration, a Zeiss ProNM camera was used to take three 

digital photographs, each with a 45 degree field of view in accordance with National Guidelines.
5
  

Grading criteria—Two grading systems were utilised in Northland. Initially, a local grading system 

was used that did not further define NPDR. In February 2012, this changed to the National Diabetes 

Retinal Screening Grading System.
5
 To enable analysis, data graded using the national guidelines were 

converted to the local grading system used prior to February 2012. Table 1 and Table 2 correlate the 

two grading systems. 

The primary and secondary graders consisted of a medical photographer and the designated 

ophthalmologist at Whangarei Base Hospital, respectively. For quality assurance purposes, 10 per cent 

of the primary grader’s images were reviewed by the latter in a random fashion. Patients were then sent 

written screening results and informed of their next appointment according to National Guideline 

Screening Intervals.  
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Table 1. Correlation between Northland and national grading criteria for 

retinopathy
5
 

 

Northland grade National grade Description Clinical signs 
Retinopathy    

NR R0 No retinopathy No abnormalities 

M-NPDR R1 Minimal <5 microaneurysms or dot haemorrhages 

NPDR R2 Mild >4 microaneurysms & dot haemorrhages 

Exudates >2DD from fovea 

 R3 Moderate Any features of mild 

Blot or larger haemorrhages 

<1 quadrant of venous beading 

 R4 Severe One or more of: 

– Definite IRMA 

– ≥2 quadrants venous beading 

– ≥2 quadrants blot or larger haemorrhages 

PDR R5 Proliferative One or more of: 

– Neovascularisation 

– Sub hyaloid or vitreous haemorrhage 

– Traction retinal detachment or Retinal Gliosis 

 

NR (No retinopathy); M-NPDR (Minimal Non Proliferative Diabetic Retinopathy); PDR (Proliferative Diabetic Retinopathy).  

 

Table 2. Correlation between Northland and national grading criteria for 

maculopathy
5
 

 

Northland grade National grade Description Clinical signs 
Maculopathy    

No M M0 No maculopathy No abnormalities within 2DD of fovea 

M-NT M1 Minimal Microaneurysms & haemorrhages within 2DD but outside 1DD of fovea 

 M2 Mild Microaneurysms & haemorrhages within 1DD  

No exudates or retinal thickening  

No reduction in vision 

 M3 Mild Exudates (± retinal thickening) within 2DD but outside 1DD 

M-T M4 Moderate Exudates or retinal thickening within 1DD 

Foveola not involved 

 M5 Severe Exudates or retinal thickening involving the foveola. Reduced vision 

 

Note: No M (No maculopathy); M-NT (Maculopathy – No Treatment); M-T (Maculopathy – Treatment). 

 

Results 

Demographics—From 10 February 2011 to 24 October 2012, a total of 7098 screens 

(14,197 retinal photographs) took place of 5647 diabetics. This represented 

approximately 77% of the diagnosed diabetes in the region.
9
 The latest grading of 

each patient was analysed. The two main ethnic groups were NZ European (56.5%) 

and Māori (39.3%).  

Age at screening ranged from 9 to 97 (mean±SD: 62.7±13.7; median: 64; interquartile 

range: 18). Data for the number of years between the date of diabetes diagnosis and 

screening was missing in 41.7% of cases, with available data ranging from 0 to 71 

years (11.0±8.2; 10: 9). The mean failure-to-attend rate was 31%. The quality of 

retinal images was classed as good or adequate in 98.1%.  

The type of diabetes within the population ranged between Type 2 (n=2829; 88.7%), 

Type 1 (348; 6.4%), Other (7; 0.1%) and Maturity Onset Diabetes of the Young 

(MODY) (1; 0.0%). There were 262 cases with no diabetes type noted (4.8%). 
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Retinopathy grading—81% of subjects had no retinopathy (Figure 1). A further 

13.6% had minimal NPDR. The remaining 5.8% had either NPDR or PDR. 

Approximately 60 % of those with NPDR and 70% of those with PDR were screened 

outside of Whangarei. 

 

Figure 1. Prevalence of diabetic retinopathy in Northland 
 

 

 

Ethnicity data showed that 57% of those with NPDR were Māori. This corresponded 

to 7.8% of the total Māori population within the study. Fifty percent of the PDR 

population was Māori, corresponding to 0.5% of the study’s Māori population (Table 

3). 

 

Table 3. Distribution of retinopathy grading based on ethnicity 
 

Ethnicity NR (%) M-NPDR (%) NPDR (%) PDR (%) Grand total (%) 

European 2650 (83.0) 416 (13.0) 115 (3.6) 10 (0.3) 3191 (56.5) 

Māori 1729 (77.9) 307 (13.8) 173 (7.8) 11 (0.5) 2220 (39.3) 

Other 106 (76.3) 25 (18.0) 8 (5.8) 0 (0) 139 (2.5) 

Asian 33 (68.8) 10 (20.8) 4 (8.3) 1 (2.1) 48 (0.9) 

Pacific people 30 (71.4) 8 (19.0) 4 (9.5) 0 (0) 42 (0.7) 

Unidentified 7 (100) 0 (0) 0 (0) 0 (0) 7 (0.1) 

Grand total 4555 (80.7) 766 (13.6) 304 (5.4) 22 (0.4) 5647 (100) 

 

NR (No retinopathy); M-NPDR (Minimal Non Proliferative Diabetic Retinopathy); PDR (Proliferative Diabetic 

Retinopathy). 
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Maculopathy grading—89% of patients had no maculopathy (Figure 2). 

Maculopathy requiring treatment (M-T) comprised 1.4% of the population. 

Approximately 60% with M-T were screened outside Whangarei. 

 

Figure 2. Prevalence of diabetic maculopathy in Northland 
 

 

 

Ethnicity data showed that 44% of those with M-NT were Māori, which represented 

8% of the Māori population in our study (Table 2). Forty-eight percent of the PDR 

population was Māori, corresponding to 1.7% of the study’s Māori population (Table 

4). 

 

Table 4. Distribution of maculopathy grading based on ethnicity 
 

Ethnicity No M (%) M-NT (%) M-T (%) Grand Total (%) 

European 2890 (90.6) 266 (8.3) 35 (1.1) 3191 (56.5) 

Māori 1948 (87.7) 234 (10.5) 38 (1.7) 2220 (39.3) 

Other 116 (83.5) 19 (13.7) 4 (2.9) 139 (2.5) 

Asian 38 (79.2) 9 (18.8) 1 (2.1) 48 (0.9) 

PI 34 (81.0) 7 (16.7) 1 (2.4) 42 (0.7) 

Unidentified 7 (100) 0 (0) 0 (0.0) 7 (0.1) 

Grand Total 5033 (89.1) 535 (9.5) 79 (1.4) 5647 (100) 

 

No M (No maculopathy); M-NT (Maculopathy – No Treatment); M-T (Maculopathy – Treatment). 

 

Discussion 

In New Zealand, approximately 5–7% of people have been diagnosed with type 1 or 

type 2 diabetes.
10

 The rates for diabetes in Māori, Pacific and Indo-Asian people are 

two to three times higher than Europeans.
10,11
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Photographic screening programmes have an important role in reducing the burden of 

diabetic eye disease and rely on good coverage, quality and accessibility.
4,12

 

The results of our study showed that retinopathy was present in 19% of the Northland 

diabetic screening population. Eighty-one percent had no retinopathy, 13.6% had 

minimal NPDR, 5.4% had no retinopathy and 0.4% had PDR. Maculopathy was 

present in 11%. Proportionately, Māori had more than twice the rate of NPDR, and 

two thirds more PDR compared to Europeans (Table 1).  

Thirty-nine per cent of the screening population was Māori which was higher than the 

regional Māori population of 30%.
6
 However, Māori appear to be underrepresented in 

the screening population, as national rates of diagnosed diabetes in Māori are up to 

three times higher than Europeans.
10,11

 This is compounded by Māori also having high 

rates of undiagnosed diabetes.
13

 The Asian and Pacific rates were high in our study, 

however the overall sample size was too small to assess significance. 

The rates of retinopathy detected in Northland were lower than those reported in the 

Wellington region. Wellington data from 2002-2005 for first-visit screening of 

diabetics showed that 32% had some form of retinopathy. Sixty-eight per cent had no 

retinopathy, 20% had minimal NPDR, 10.5% NPDR and 0.2% PDR.
14

 Maculopathy 

was present in 12.3%.  

Wellington reported statistically significant differences between mean retinopathy 

grades of Māori and Europeans, but did not give total rates. Comparisons were limited 

by differences in overall time periods, and the timeframe used to assess grades (i.e. 

first-visit grade in Wellington compared to last-visit grade in our study).  

Our overall rates of retinopathy were comparable to a Waikato study that analysed 

screening data from 1993-2001.
15

 This study found that 22% of participants had some 

form of retinopathy: 78% had no retinopathy, 9.3% non vision-threatening retinopathy 

(NVR) and 3.1% vision-threatening retinopathy (VTR).  

Proportionately, Māori had 39% more NVR and 72% more VTR than Europeans. 

However, differences in classification systems made further comparisons with our 

study difficult. We support the use of national guideline grading criteria as this will 

enable categorically comparison of rates in the future. 

The rates of our study were lower than international data. A study in Newcastle, 

Australia, showed that out of 5519 diabetic patients 35% had some form of diabetic 

retinopathy.
16

 Furthermore, a pooled analysis of 35 studies from around the world 

with a total of 22,896 individuals with diabetes, showed that the overall prevalence 

for any diabetic retinopathy was 34.6% (95% CI: 34.5-34.8) and PDR 6.96% (6.87-

7.04).
17

  

Strengths of our study included a large number of participants and a wide geographic 

representation. The retinal screening programme in Northland had a low proportion of 

non-assessable retinal images (1.9%). This was comparable to the 1.8% rate reported 

in Wellington
14

 and was lower than the 6.2% rate reported in Waikato.
15

 The rate of 

our study was well within the maximum failure rate of 5% recommended by the 

British Diabetic Association.
18

 We attributed the high rate of assessable images in our 

study to the use of dilatation drops with every screen.  
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Other strengths of the screening programme included a high number of clinic 

locations providing many points of access, a high capacity to screen patients, 

improved ophthalmology clinic efficiency at Whangarei hospital and the ability to 

share screening information with other health professionals. 

Our study did have several limitations. Failure-to-attend rates were high and averaged 

31%. This was two thirds higher than the non-attendance rates of the Waikato 

screening population (18.7%).
15

 Interestingly, other screening programmes within 

northland had much lower failure-to-attend rates, with 5% for breast cancer screening 

(non-published data, NDHB).  

Screening for diabetic retinopathy does have several unique barriers to access. The 

use of dilating drops results in patients being unable to drive after screening, which 

has implications for time off work, social disruption and the added cost of arranging a 

driver. Steps to address attendance barriers have recently been put in place and 

include providing transport and extending clinic hours to allow individuals to attend 

screening after work.  

Several other initiatives may also improve screening uptake. Improving public 

awareness levels of diabetic eye disease to match other well-known conditions, such 

as breast cancer, may increase motivation to attend screening. Streamlining regional 

screening programmes so that several types of screening clinics are run together on 

the same day may limit the amount of disruption to patients and their support 

networks caused by attending clinics.  

The screening programme already works closely with Māori health providers and 

community health workers. By strengthening these partnerships
19

 and facilitating 

other avenues for screening individuals who rarely access traditional primary care 

services,
20

 the uptake of screening within the Māori community may be increased. 

Other limitations included incomplete data for diabetic type, date of diabetic 

diagnosis, HbA1c levels and blood pressure. These data would have helped to further 

characterise key risk factors present within our population.  

In conclusion, the rates of diabetic retinopathy and maculopathy detected in Northland 

by this screening programme were comparable to rates reported in Waikato and lower 

than Wellington rates. Retinopathy rates were also lower than international averages.  

Within our study, Māori were over-represented in patients with diabetic retinopathy 

and maculopathy, but were still underrepresented in the screening population as a 

whole. The success of this programme was undermined by the high failure-to-attend 

rate despite attempts to improve access.  

Further input may be needed to increase public awareness about diabetic eye disease. 

There may also be the scope to collaborate with screening programmes with lower 

non-attendance rates to ultimately decrease the burden of diabetic eye disease in New 

Zealand. 
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