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Appendices

Appendix 1: Diabetic retinopathy grading classification and referral guidance, Ministry of Health – Manatū 
Hauroa, New Zealand. 

Retinopathy grade* Guidance

No retinopathy (R0)

Re-screen at 2 years for type 1 diabetes

Re-screen at 2–3 years for type 2 diabetes

The interval depends on the presence of clinical  
modifiers (risk factors). The re-screening interval can be 
extended to 3 years for some low-risk patients. 

Minimal retinopathy (R1)
Re-screen at 2 years 

The interval depends on the presence of clinical  
modifiers (risk factors).

Mild retinopathy (R2)
Re-screen after 12 months

For type 2 diabetes, the interval may be extended to 18 
months if the HbA1c is <64mmol/mol.

Moderate retinopathy (R3)#

Re-screen at 6 months

If HbA1c >75mmol/mol, consider review by  
ophthalmologist within 4 months.

Severe retinopathy (R4) Review by ophthalmologist within 6 weeks

Proliferative retinopathy (R5)
Urgent referral to ophthalmologist; consider review 
within 2 weeks

Source: Ministry of Health – Manatū Hauora. Diabetic Retinal Screening, Grading, Monitoring and Referral Guidance [Internet]. 
Wellington, New Zealand: 2026 May [cited 2026 Jun 15]. Available from: https://www.healthnz.govt.nz/health-professionals/
guidance-standards/topic/conditions/diabetes/diabetes-complications  
*Grading is based on the grade in the worst eye. 
#Moderate retinopathy (R3) is the threshold for patient referral to ophthalmic care. 
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Appendix 2: Detailed descriptions of the outcome variables for interrupted diabetes eye care.

Interrupted care from retinal screening (stage 1)

Descriptions Population sub-group 1 Population sub-group 2

Denominator  
(eligible population)

Everyone who attended at least one 
retinal screening event prior to 1  
January 2018, never had referable 
retinopathy and lived at least 24 
months from their first attended  
retinal screening event

Everyone who attended at least one 
retinal screening event prior to 1 
January 2018, had a referable  
retinopathy diagnosed after at 
least 24 months of the first retinal 
screening event and lived at least 24 
months from their first attended  
retinal screening event

Follow-up period

Start = the date of their first screening event attended; end = whichever 
occurred first of their date of referral to ophthalmology (i.e., when referable 
retinopathy identified [R3/R4]), their date of death or the end of the study 
period (31 December 2019)

Numerator

The number of expected retinal screening events during the follow-up period 
for each individual was calculated based on at least one anticipated screening 
event in each 24-month period after the first screening event*

Complete loss to follow-up = proportion of the eligible population who 
attended none of their expected retinal screening events during the follow- 
up period

Delayed care = proportion of the eligible population who missed at least one 
of their expected retinal screening events during the follow-up period

Interrupted care when referred from retinal screening to ophthalmology services (stage 2)

Component Description

Denominator  
(eligible population)

Everyone with at least one event prior to 1 July 2019 at which they were  
diagnosed with referable retinopathy and past which they lived at least 6 
months (to allow 6 months for them to reach ophthalmology before the  
study end date of 31 December 2019)

Follow-up period
Start = the date they were diagnosed with referable retinopathy at retinal 
screening; end = whichever occurred first of their date of death, attended 
ophthalmology event or the end of the study period (31 December 2019)

Numerator

Complete loss to follow-up = proportion of the eligible population who did 
not access an ophthalmology appointment at any point after being diagnosed 
with referable retinopathy

Delayed care = proportion of the eligible population who accessed at least 
one of their ophthalmology appointments, but did so more than 6 months 
after being diagnosed with referable retinopathy
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Interrupted care from ophthalmology review (stage 3)

Component Description

Denominator  
(eligible population)

Everyone with at least one event prior to 1 January 2019 at which they were 
diagnosed with a referable retinopathy and past which they attended at 
least one ophthalmology event prior to 1 January 2019 and lived at least 12 
months from their first attended ophthalmology event

Follow-up period
Start = the date of their first ophthalmology event attended; end = whichever 
occurred first of their date of death or the end of the study period (31  
December 2019)

Numerator

The number of expected ophthalmology events during the follow-up  
period for each individual was calculated based on at least one anticipated  
ophthalmology event in each 12-month period after the first  
ophthalmology event

Complete loss to follow-up = proportion of the eligible population who 
attended none of their expected ophthalmology events during follow-up

Delayed care = proportion of the eligible population who missed at least one 
of their expected ophthalmology events during follow-up

*Source: Ministry of Health – Manatū Hauora. Diabetic Retinal Screening, Grading, Monitoring and Referral Guidance [Internet]. 
Wellington, New Zealand: 2026 May [cited 2026 Jun 15]. Available from: https://www.healthnz.govt.nz/health-professionals/
guidance-standards/topic/conditions/diabetes/diabetes-complications 

Appendix 2 (continued): Detailed descriptions of the outcome variables for interrupted diabetes eye care.

Appendix 3: Summary of the study population eligible for interrupted analysis.
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Appendix 4: Sensitivity analysis of interrupted care from diabetes eye care services pathways in Te Toka Tumai 
Auckland, 2008–2019, with an additional 2 months for follow-up. 

Stages in the care 
pathways

Complete loss to 
follow-up 

Delayed care No interrupted care
Total

n (row%) n (row%) n (row%)

Retinal screening 
(stage 1)

2,970 (20.2%) 3,882 (26.4%) 7,856 (53.4%) 14,708 (100.0%)

Referred from  
retinal screening to 
ophthalmology  
services (stage 2)

433 (22.7%)
578 (30.3%) 898 (47.0%)

1,909 (100.0%)

Ophthalmology 
review (stage 3)

188 (16.6%) 287 (25.3%) 661 (58.2%) 1,136 (100.0%)

Complete loss to follow-up = when an individual never attended the expected next event; delayed care = when an individual  
attended the expected next event, but not within the expected time frame (26 months for retinal screening, 8 months for referral  
and 14 months for ophthalmology review).

Appendix 5: Months between being identified with referrable diabetic retinopathy and attending an ophthalmology 
appointment. 
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Appendix 6: Distribution of attendance at retinal screening and ophthalmology review by the number of expected 
events.

At retinal screening (stage 1)

Number of expected retinal  
screening events

Number of people with the expected 
number of events

Attended all expected retinal  
screening events 

n (%)

2 2,627 1,921 (73.1)

3 2,667 1,673 (62.7)

4 3,080 1,669 (54.2)

5 2,913 993 (34.1)

6 3,421 1,011 (29.6)

At ophthalmology review (stage 3)

Number of expected ophthalmology 
review events

Number of people with the expected 
number of events

Attended all ophthalmology review 
events

n (%)

2 121 85 (70.2)

3 128 65 (50.8)

4 113 48 (42.5)

5 99 46 (46.5)

6 98 56 (57.1)

7 105 52 (49.5)

8 128 65 (50.8)

9 127 60 (47.2)

10 129 58 (45.0)

11 88 47 (53.4)




