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abstract
Cataract surgery is a highly cost-effective treatment, but the surgical intervention rate in New Zealand ranks poorly com-
pared with other high-income countries. The combination of a growing and ageing population, lost operating time due 
to the COVID-19 pandemic, and geographical disparities, is driving up an unmet demand for cataract surgery. We present 
several evidence-based strategies with overlapping benefits in access, equity, efficiency and sustainability. Key strate-
gies include that Health New Zealand mandate a national prioritisation threshold for surgical access, and that PHARMAC 
leverage cheaper access to surgical supplies using nationally agreed equipment standards, establishing high-through-
put cataract units, offering same day bilateral cataract surgery when appropriate, and rationalising post-operative care.

C ataracts are the leading cause of blindness 
globally, and the most common correctable 
eye disease causing blindness and sight loss 

in New Zealand.1,2 Across high-income countries, 
cataract surgery is one of the most commonly per-
formed surgical procedures.3 Cataract surgery 
improves vision, with numerous secondary bene-
fits including improved quality of life, slower rates 
of cognitive decline, and reduced risk of falls, hip 
fractures, and road traffic injuries.4–7 Conversely, 
under-treatment of cataracts results in negative 
economic consequences, as there is lower employ-
ment participation from patients and their fami-
lies that care for them.8 It is for these reasons that 
public spending on cataract surgery yields a sig-
nificant return on investment, with the cost per 
quality-adjusted life year (QALY) gained ranking 
as one of the most favourable of any healthcare 
intervention.9 New Zealand specific evidence 
also shows the high cost-effectiveness of cata-
ract surgery at NZ$4380 per QALY gained (95% 
uncertainty interval: 2410 to 7210), including for 
expedited cataract surgery where waiting time is 
shortened by 12 months.10

However, New Zealand’s surgical intervention 
rate (SIR) for cataract surgery ranks lower than 
many other high-income countries in the Organ-
isation for Economic Co-operation and Devel-
opment (OECD).3 In 2018, New Zealand’s SIR 
was recorded at 373/100,000 population. In the 

same year, the United Kingdom (UK) had a SIR of 
782/100,000 population, whilst Australia and Can-
ada both had SIRs of over 1,000/100,000 popula-
tion.3 Comparisons using OECD data must be done 
cautiously, as data from New Zealand and the UK 
only includes publicly funded surgery, whereas 
Australia and Canada include all cataract surger-
ies. Nonetheless, New Zealand ranked 28th out of 
32 OECD countries with available SIR estimates.3 

New Zealand’s overall SIR, including private sur-
geries, is estimated at 800/100,000 population. This 
still ranks poorly by international comparison.11 

The combination of a growing and ageing pop-
ulation, lost operating time due to the COVID-19 
pandemic, and geographical disparities, is driv-
ing up an unmet demand for cataract surgery in 
New Zealand.12 Ethnic inequalities also require 
attention; research suggests Māori patients pres-
ent with more visually mature cataracts and may 
have higher rates of intra-operative complica-
tions.12,13 Furthermore, the significant carbon foot-
print associated with cataract surgery requires 
leadership and action from ophthalmologists.14 

These factors necessitate disruptive change in 
the delivery of publicly funded cataract surgery. 
Here, we explore strategic ways in which the “sta-
tus quo” could be disrupted to facilitate greater 
efficiency, equity, and sustainability of cataract 
surgery in New Zealand. 
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Prioritisation
In any public health system with finite resources, 

prioritisation is necessary to ensure fair and timely 
access to surgery. For cataract surgery in New Zea-
land, this is assessed through the Clinical Priority 
Assessment Criteria (CPAC) score—a value of 0 to 
100 is generated based on visual acuity, cataract 
morphology, and an “Impact on Life” questionnaire. 

However, current use of the CPAC score leads to 
grossly unequal access to cataract surgery based 
on geographical location. From 2014–2019, the SIR 
varied significantly between regions, ranging from 
95 to 737/100,000 population/year.12 Over the same 
timeframe, rates of declined referrals for surgery 
ranged from 7% to 48% between regions.12 CPAC 
thresholds differ between district health boards 
(DHBs), and fluctuate over time in response to 
demand and capacity, though the specific crite-
ria for changes in threshold are not published.12,15 
RANZCO regularly collects CPAC thresholds across 
New Zealand—in October 2021 they ranged from 
45 to 61. 

Furthermore, the “Impact on Life” question-
naire currently used in generating a CPAC score 
is not well suited in assessing vision-related qual-
ity of life (VRQoL), with poor correlation between 
score and change in post-operative visual acuity, 
as well as unsatisfactory statistical validation.16 
Other scoring systems, such as the Catquest-9SF 
questionnaire, have demonstrated more credibil-
ity at assessing VRQoL.16 

Introducing a national threshold that incor-
porates a validated VRQoL questionnaire would 
represent a more equitable and patient-centred 
approach to prioritisation, as well as ending the 
“postcode lottery” that currently exists for cataract 
surgery in New Zealand. The introduction of the 

new organisation that will replace DHBs (Health 
New Zealand) is well suited to create this national 
threshold and reduce geographic inequity.

Theatre efficiency and high-
throughput units

Most cataract surgeries are performed under 
local anaesthesia and follow a standardised pro-
cedure—these unique factors are well suited to 
high-volume surgery. The number of cataract 
operations performed on a four-hour public list 
varies within New Zealand hospitals. Personal 
communications suggest that most units complete 
between 3–7 cataracts per list using phacoemulsi-
fication. Substantial variation is also observed in 
the UK, where an average of seven cataracts per 
list with a range of 5–14 was recorded across five 
UK hospitals.17 In contrast, surgeons at the Ara-
vind Eye Care System (AECS) in India can perform 
10–16 cases per hour using manual small incision 
cataract surgery (MSICS).18 Their visual outcome 
and safety data are equivalent to high-income 
countries.18–21 Though there are important differ-
ences in surgical technique and health settings, 
there is clearly scope for improved efficiency in 
New Zealand theatres. 

In the UK, Sunderland Eye Infirmary (SEI) 
is well recognised for running a best practice 
high-throughput unit.22,23 They achieve up to 14 
cataracts per list and 170–180 surgeries per week 
with two dedicated theatres. Amongst numer-
ous structural, procedural, and cultural factors 
attributed to SEI’s efficiency, three key factors 
were identified by one observer.22 Firstly, they 
employ higher numbers of nursing staff who 
facilitate the flow of patients, and nurses have 
increased responsibilities, including skin prepa-
ration and surgical consent. Secondly, patients 

Table 1: Cataract surgical intervention rate in selected OECD countries (2018).

OECD country
Total annual cataract operations per 100,000 
population

Canada 1,128

Australia 1,111

United Kingdom 782*

New Zealand 373*

* Only includes publicly funded surgery
Source: OECD Statistics. Health Care Utilisation: Surgical Procedures.3
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are risk-assessed and stratified into three types 
of lists: consultant-only high-volume lists (with 
up to 14 cataracts per list), complex-sedation lists 
(with 8–10 cataracts per list) and training lists 
(with 6–8 cataracts per list depending on trainee 
experience). Finally, the physical design of the unit 
facilitates efficient patient flow and minimises 
downtime between operations.22 Furthermore, 
patients are waitlisted and undergo pre-operative 
assessment with biometry on the same, initial visit.

Establishing similar high-throughput cataract sur-
gery units in New Zealand, as well as adopting key 
learnings from AECS and SEI in existing units, could 
improve New Zealand’s SIR and preserve a balance 
of high-quality teaching with high-volume surgery.

An additional consideration is whether all 
ophthalmologists should perform cataract sur-
gery. A Canadian cohort study of over one mil-
lion cataract surgeries demonstrated that highly 
diversified surgeons (more than 50% non-cata-
ract procedures) had almost three times as many 
adverse events as cataract-exclusive and moder-
ately diversified surgeons (1–50% non-cataract 
procedures).24 A retrospective Swedish study also 
demonstrated an association between the rate of 
capsule complications and surgeon operating vol-
ume.25 Whilst New Zealand will require a growing 
number of cataract surgeons to elevate our SIR, 
treating cataract surgery as a sub-speciality may 
improve efficiency, safety, and visual outcomes.

Immediately sequential bilateral 
cataract surgery (ISBCS)

ISBCS is safe and effective compared to tradi-
tional delayed sequential surgery, with equivalent 
visual outcomes and complication rates.26 Major 
advantages of ISBCS include faster visual reha-
bilitation, fewer clinic visits, decreased waiting 
times for surgery, higher productivity, and an esti-
mated cost-saving of over 30% for the healthcare 
system.26,27 ISBCS is already widely accepted and 
performed in countries such as Sweden and Fin-
land.28 The COVID-19 pandemic has also acted as 
a catalyst for increasing rates of ISBCS by mini-
mising the number of patient encounters.29 In the 
public hospitals of New Zealand, where CPAC deter-
mines access to cataract surgery, ISBCS is usually 
only considered for patients with two severe cata-
racts or requiring general anaesthesia; however, it 
is increasingly performed in the private sector.

Careful patient selection is crucial in ISBCS. 
Important factors are reproducible optical biom-
etry, low risk of intra- and post-operative compli-

cations, and adequate home support.27 Routinely 
offering ISBCS to appropriate patients would be a 
safe and cost-effective strategy to meet the rising 
demand for cataract surgery. Redesign of the public 
access criteria would be necessary to facilitate this.

Post-operative follow-up
Current practice regarding post-operative fol-

low-up varies amongst DHBs. A typical regimen 
may involve a face-to-face review on post-opera-
tive day 1 (POD1), then again two to four weeks 
later, followed by a final visit to a community 
optometrist for refraction. 

The current literature does not support the prac-
tice of POD1 follow-up after uneventful phacoemul-
sification cataract surgery by an experienced 
surgeon in patients without ocular co-morbidities.30 
Furthermore, rationalisation of post-operative fol-
low-up is supported by widespread clinical prac-
tice abroad; the standard of care in the UK does not 
include a POD1 review unless there is co-existent 
pathology.31 

Rationalisation of post-operative follow-up at 
a national level has the capacity for significant 
savings and increased efficiency without com-
promising safety. Alternatives to the face-to-face 
POD1 visit are telephone consults, or elimination 
of the clinical encounter entirely for appropriate 
patients with a low threshold for review in case 
of complaints.30 There is also scope to utilise other 
healthcare professionals in post-operative care. 
In the UK, only 11% of all post-operative patients 
are seen by an ophthalmologist at any point; 57% 
are seen by hospital nurse practitioners or optom-
etrists, and 27% are discharged immediately fol-
lowing surgery and followed up by community 
optometrists.31 

However, post-operative review provides the 
opportunity for a feedback-loop with trainee sur-
geons as to the outcome of their surgery, and to 
become familiar with the usual post-operative course. 
It is therefore an important educational encounter in 
training hospitals, but could be rationalised to teach-
ing lists only.

Strategies for cost-saving
The overall cost of cataract surgery in New Zea-

land is similar to Australia and the United States 
(US).32 Surgeons at the AECS deliver cataract surgery 
at a fraction of the estimated cost in high-income 
countries.33 Though there are important differences 
in health settings, factors contributing to the highly 
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cost-effective care delivered by AECS that could be 
applied in New Zealand include: the use of stan-
dardised processes and instrumentation; bulk sourc-
ing; appropriate re-use of equipment; and specialised 
nursing and support staff facilitating high-volume 
service delivery with optimal efficiency. 

At present, there is substantial variability in prac-
tice across DHBs with differing operating equipment, 
intra-ocular lens (IOL) types and peri-operative 
treatment regimens. Developing standardised evi-
dence-based protocols at a national level could 
significantly reduce costs, both by supporting PHAR-
MAC to negotiate lower equipment prices, and by 
rationalising peri-operative treatment regimens. 

For instance, there is widespread use of topical 
antibiotics post-operatively, despite low-level evi-
dence for their efficacy in preventing endophthal-
mitis.34,35 Stopping topical antibiotics could save 
money, reduce confusion for patients, decrease 
unnecessary consumption and greenhouse gas 
emissions, and may reduce the risk of antimicro-
bial resistance.

In patients with significant pre-existing astig-
matism, a toric IOL may be considered. Toric IOLs 
correct for astigmatism and reduce lifetime eco-
nomic costs by decreasing the need for glasses 
and contact lenses.36 Thresholds for their use 
presently remains at the discretion of individ-
ual DHBs, with resultant geographic inequities 
and missed opportunities for cost reduction. This 
could be remedied by establishing a national stan-
dard and threshold for the use of toric IOLs. Simi-
larly, extended depth of focus (EDOF) lenses improve 
functional vision and decrease the need for glasses. 
One type of EDOF lens is only $100 more expensive 
than a standard monofocal lens and could be con-
sidered for use within the public system.

Equity for Māori and Pasifika
Cataract-related vision loss is 1.5 to 2 times more 

prevalent in Māori in comparison to non-Māori 
up to age 84.37 Similarly, Māori and Pasifika are 
listed for surgery on average 6–7 years younger 
than the national mean, with more advanced cat-
aracts and worse pre-operative visual acuity.12,13 
In turn, this may result in higher rates of intra-op-
erative complications in Māori patients.13 Higher 
rates of diabetes, cardiopulmonary disease and 
smoking may contribute to earlier cataract devel-
opment and must also be addressed.38

Given that Māori and Pasifika are waitlisted for 
surgery at equivalent rates to other ethnic groups, 
access to timely referral appears to be a key area 

for improvement.12 Barriers to accessing timely 
referral include socio-economic deprivation 
and geographic accessibility.13 For example, in 
patients from the Waikato Region defined as hav-
ing remote access, Māori were 27% geographically 
further from an optometrist than New Zealand 
Europeans, and had worse visual acuity at the 
time of referral for surgery.39 Funding optometry 
visits and improving accessibility to community 
optometry in more rural areas are two strategies 
worth exploring. Given higher rates of diabe-
tes and associated cataract formation, upskilling 
community diabetes services may result in more 
prompt diagnoses and referrals. However, we 
recognise a need for further research to under-
stand ethnic inequalities in cataract surgery, and 
the adoption of Te Tiriti o Waitangi principles in 
addressing disparities.40,41

Sustainability
Cataract surgery in New Zealand has a measur-

able carbon footprint (152 kgCO2e per procedure), 
equivalent to an economy seat on a one-hour 
flight.14 Extrapolated over approximately 30,000 
operations each year, this amounts to 4,500 tonnes 
of carbon, which would require 134 ha of grow-
ing forest to absorb. When the carbon footprint 
of cataract surgery was measured in Wellington 
hospitals, the most striking finding was that 84% 
of emissions were related to the consumption of 
single-use items such as gowns, drapes, surgical 
instruments, tubing and cassettes, gauze, dress-
ings, eye shields and medications.14 When a sim-
ilar footprinting exercise was conducted in AECS, 
India, it was shown that reuse of many items, as 
well as limited local recycling or reprocessing, was 
able to reduce the overall footprint of cataract sur-
gery to 6 kgCO2e per procedure, with similar large 
reductions in cost.42 As outlined earlier, while we 
might presume trade-offs between safety or qual-
ity and cost-saving activities, recent reports of 
large cohorts at AECS show that post-operative 
endophthalmitis rates of 0.01% rival the rate of 
0.04% reported in the United States registry.20,21 
This casts an interesting light on how operating 
theatre regulations and practice patterns may not 
be optimising safety, efficiency, cost-saving and 
environmental impact.43

In the near future, New Zealand health sector 
agencies will become accountable for their car-
bon footprint.44 Initially, this will require measur-
ing emissions and budgeting to offset emissions. 
Decarbonisation of the health sector will then be 
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incentivised by the financial effects on our health 
systems. Ophthalmologists within this much 
larger system have several means to support 
decarbonisation. The travel emissions related to 
cataract surgery can be reduced with: “one-stop 
shop” pre-assessment with same-day surgery; 
longer operating lists (less staff travel per case); 
ISBCS; and phone and community-based fol-
low up for suitable cases. The footprint related 
to pharmaceutical consumption can be reduced 
by: using topical anaesthesia wherever possible; 
avoiding single-use sterile drops when unneces-
sary; reusing bottles of liquid medications such 
as povidone-iodine and irrigating solutions for 
multiple cases; and, avoiding the prescription of 
any unnecessary post-operative drops such as 
antibiotics. Likewise, the consumption of surgical 
supplies can be reduced, and surgeons can have a 
powerful voice as leaders and advocates to their 
hospital management and industry suppliers. 

Audit
A continuous audit cycle at both local and 

national levels is essential in improving efficiency, 
safety, and visual outcomes. To provide cultur-
ally appropriate and patient-centred care, patient 
reported outcome measures must also be central 
to this audit process. We should aspire to the Swed-
ish National Cataract Register model, which has 

collected data on over one million surgeries since 
1992.45 A number of DHBs and private providers in 
New Zealand now use CatTrax, a web-based health 
intelligence platform, to manage their entire cata-
ract pathway. CatTrax includes automated report-
ing on all relevant clinical and refractive outcome 
measures, including patient reported outcomes 
using the CatQuest-9SF and other assessment tools. 
CatTrax has enabled improvements in quality, 
access to cataract surgery and equity. To date, over 
15,000 cataracts have been tracked using CatTrax 
in New Zealand. 

Conclusion
Cataract surgery is a highly cost-effective treat-

ment, but the surgical intervention rate in New 
Zealand ranks poorly compared with other high-in-
come countries. We have presented several evi-
dence-based strategies with overlapping benefits 
in access, equity, efficiency and sustainability. Key 
strategies include that Health New Zealand man-
date a national CPAC threshold for surgical access, 
and that PHARMAC leverage cheaper access to sur-
gical supplies using nationally agreed equipment 
standards, establishing high-throughput cataract 
units, offering ISBCS when appropriate, and ratio-
nalising post-operative care. As we transition to a 
new healthcare system, we should seize the oppor-
tunity to reimagine our public cataract service. 
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