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abstract
aims: The ‘Impact on Life’ (IoL) questionnaire is a patient reported quality-of-life assessment tool used to prioritise 
cataract surgery in New Zealand (NZ). This study evaluated the association between ethnicity and IoL questionnaire 
responses.
methods: This is a retrospective cohort study of patients prioritised for public-funded cataract surgery between 
November 2014 and March 2019 in New Zealand. Data were extracted from the New Zealand Ministry of Health 
National Prioritisation Web Service database. Ethnic, demographic and IoL data for all patients who were prioritised 
for surgery were analysed after controlling for age, gender, visual acuity and cataract type.
results: Of the 58,648 prioritisation events, over the four-and-a-half-year period, 46,352 prioritisation events had 
documented scores for the IoL questionnaire. The study population had a mean age of 74.4 years and had a female 
preponderance (74%). The average IoL score was 22.5/36 (SD 7.8). After controlling for age, gender, visual acuity (VA) 
and cataract type, there was only a marginal difference between Māori and non-Māori IoL scores (22.8/36 vs 22.4/36) 
despite statistical significance for the difference (p=0.001). Māori and Pacific people presented at a younger age (68.5 
years and 66.7 years, respectively) with worse visual acuity than other ethnic groups (mean range 70.1–76.7 years). 
Mean IoL scores were 23.0/36 for Māori and Pacific people and 22.4/36 for other ethnic groups. 
conclusions: Māori and Pacific people present younger with worse VA and more advanced cataracts at time of surgi-
cal prioritisation when compared with other ethnic groups. Despite these differences, after controlling for confound-
ing factors, the mean IoL score did not differ to a level that was clinically significant between different ethnic groups 
in New Zealand at time of prioritisation for cataract surgery. These results suggest that there are no meaningful eth-
nic specific differences in patient reported quality of life for patients with cataract in New Zealand after controlling 
for other factors. Alternatively, the IoL tool may lack the sensitivity to detect meaningful ethnic disparities that may 
exist for quality of life in this cohort of patients.

Cataract surgery is one of the most com-
monly performed surgeries worldwide, with 
approximately 10–20 million operations com-

pleted annually.1 In New Zealand, approximately 
16,500 cataract surgeries are completed in the 
public sector each year, making it one of the most 
frequently completed surgical procedures. In the 
New Zealand public healthcare system, prioritisa-
tion tools are used for ensuring fair and equitable 
distribution of finite healthcare resources. A stan-
dardised set of criteria have been developed with 
the aim of enabling access for those who stand to 
benefit the most from elective surgical procedures, 

both clinically and socially.2 This framework focuses 
on maintaining both transparency and consistency 
when deciding which patients are prioritised for 
elective surgery.2 The National Priority Criteria Proj-
ect was focused on developing a set of standardised 
criteria to ensure the fair and equitable distribution 
of surgical resourcing.2 For this purpose, the New 
Zealand Clinical Priority Assessment Criteria (CPAC) 
was developed, as a prioritisation tool for determin-
ing access to cataract surgery and other elective 
procedures.3 The CPAC score summates various 
clinical, social and patient-specific factors into a 
single numerical score used to rank and priori-
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tise patients for surgery. Along with measures of 
visual acuity and cataract morphology, the CPAC 
score includes patient responses to the Impact on 
Life (IoL) questionnaire. Regional CPAC thresholds 
determine eligibility for elective surgery for indi-
vidual patients. 

The IoL questionnaire comprises self-reported 
quantitative measurements of quality of life in six 
key domains: safety, social interactions, ability to 
meet responsibilities to others, personal relation-
ships, personal care and leisure activities. The IoL 
was originally designed as a prioritisation tool for 
orthopaedic surgery. The IoL is now routinely used 
to assess vision-related quality of life (VRQoL) for 
prioritisation of cataract surgery. Despite its wide-
spread use in New Zealand, validation of the IoL 
as an assessment tool for VRQoL has only recently 
been completed and results highlighted the IoL is 
poorly suited for assessment of this metric.4 The 
IoL questionnaire was compared to the Catquest-
9SF, a widely used and well validated assessment 
tool for measuring VRQoL.5,6

Several studies have confirmed ethnic disparity 
in access to cataract surgery. In the United States, 
African-American and Latino-American patients 
have a higher unmet need for cataract surgery 
when compared with their “White” counterparts.7,8 
In New Zealand, Māori are typically under-repre-
sented in the overall number of cataract surgery 
patients, while commonly presenting with more 
advanced cataracts and worse preoperative visual 
acuity.9,10 It is important to understand how sys-
temic factors, including surgical prioritisation, 
may create barriers to accessing cataract surgery 
for Indigenous populations in New Zealand. 11

The aim of this study is to examine the rela-
tionship between patient reported IoL scores and 
ethnicity for patients presenting with cataracts in 
New Zealand. Māori have lower life expectancy 
and significantly higher rates of almost all chronic 
and infectious diseases when compared with non-
Māori.12 The IoL is not specific to vision, and is also 
used in other surgical specialities in New Zealand 
as a tool to assess morbidity-associated quality of 
life. Poor health status has a significant impact on 
quality of life. The working hypothesis was that 
Māori who are prioritised for cataract surgery 
would report worse quality of life scores as mea-
sured on the IoL compared with non-Māori after 
controlling for age, gender, visual acuity and cat-
aract type. 

Methods
The current study is a retrospective cohort study 

of all patients prioritised for public-funded cata-
ract surgery between November 2014 and March 
2019 in New Zealand. This study adheres to the 
tenants of the Declaration of Helsinki and the stan-
dards set by the National Ethics Advisory Commit-
tee.13 Furthermore, this study met the exemption 
criteria after formal review as outlined by the New 
Zealand Health and Disability Ethics Committee.14

The New Zealand Ministry of Health National Pri-
oritisation Web Service (NPWS) database was used 
to obtain national prioritisation data for cataract 
surgery spanning the duration of the study. Data 
included best-corrected visual acuity in the opera-
tive eye, best-corrected binocular vision, cataract 
morphology grading, predicted postoperative visual 
outcome and IoL questionnaire responses. The IoL 
prioritisation tool consists of six questions asking 
the patient to score quality of life in six domains 
including social interactions, personal relation-
ships, ability to fulfil responsibilities to others, per-
sonal care, personal safety and leisure activities. All 
six questions are scored on a scale of 1 (no difficulty) 
to 6 (extreme difficulty). A total IoL composite score 
is then calculated by summing the scores from all 
six questions. Patient demographic and ethnicity 
data was obtained from the National Health Index 
(NHI) database and joined to the NPWS data using 
the NHI as a primary key. Each patient was associ-
ated with a single ethnicity from the data provided 
by the NZ Ministry of Health. Joined data included 
date of birth, gender, ethnicity, and district health 
board of domicile. Patients who had had two or 
more prioritisation events on the same day, with 
differing clinical answers (a same-day re-prioritisa-
tion event), were excluded from the main analysis. 
The number of re-prioritisation events and ethnic-
ity were investigated in a separate sub analysis. All 
data was de-identified prior to analysis. 

Statistical analysis
Visual acuity was converted to logMAR units for 

statistical analysis. All statistical analysis was com-
pleted using R statistical software (R Foundation 
for Statistical Computing, Vienna, Austria). To eval-
uate the significance of ethnicity for patient scores 
recorded on the IoL, discriminant analysis and 
logistic regression were used to see if attributes (IoL 
score, age, logMAR acuity in one or both eyes) could 
be used to predict ethnicity. Various attributes were 
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used in the models to determine whether discrimi-
nation could be improved. Models were also fitted 
where patients who did not identify as Māori were 
grouped into a single non-Māori category to com-
prehensively evaluate any significant differences 
in IoL score that may exist between Māori and 
non-Māori. Various hierarchical and non-hierar-
chical cluster analysis techniques were used on the 
data to see if the patients could be grouped such 
that patients within the same group were similar to 
each other. The identified cluster groups were then 
compared to the ethnic groups, using the measured 
patient attributes. The expectation-maximisation 
(EM) algorithm15 was used to fit a finite mixture 
model to the data and determine the groups to be 
fitted in the model.

Results
There were 58,648 prioritisation events for cata-

ract surgery spanning four and a half years between 
November 2014 and March 2019 in the New Zealand 
public healthcare system. Of these prioritisation 
events, all had documented CPAC scores but 12,296 
did not have the IoL questionnaire component of 
the score specified and were excluded from analy-
sis. The remaining 46,352 prioritisation events with 
IoL scores available were included for analysis. 

The study population had a mean age of 74.4 
years, and had a slight female preponderance (57%). 
The absolute number and relative proportion of 
each ethnic group is summarised in Table 1. The 
average BCVA of the operative eye was 0.73 logMAR 
(6/32 Snellen equivalent) while the average binocu-
lar BCVA was 0.31 logMAR (6/12 Snellen equivalent). 
The overall mean IoL score was 22.5 (SD 7.8) and 
the average CPAC score was 59.4 (SD 13.6). The aver-
age age, mean IoL score and CPAC scores are sum-
marised by reported ethnicity in Table 1. Māori and 
Pacific people presented for cataract prioritisation 
at a younger age (68.5 years and 66.7 years, respec-
tively) compared with all other ethnic groups. There 
was only a marginal difference when comparing 
the mean IoL scores of Māori 22.8 (95% CI 22.6, 23.1) 
and non-Māori 22.4 (95% CI 22.4, 22.5). There was 
a mean IoL score of 22.9 (SD 7.8) for patients’ first 
operative eye and 22.3 (SD 7.7) for second operative 
eye, again with no statistically significant difference 
between the two groups. 

Discriminant analysis and logistic regression 
demonstrated that for each of the classifiers fitted, 
66% to 69% of the observations were correctly clas-
sified. Table 3 shows that the majority of individuals 
with Māori ethnicity were classified with another 

ethnic group. Models were also fitted where the 
patients had been reclassified as either Māori or 
non-Māori. For each of the classifiers, 87 to 90% 
of the observations were correctly classified. How-
ever, it can be seen from Table 4 that the majority 
of the patients with Māori ethnicity were classified 
with the non-Māori ethnic group. 

Analysis of the groupings identified using clus-
ter analysis demonstrated no relationship between 
the cluster analysis groups and different ethnici-
ties. The data was also investigated to determine 
whether subsets of various attributes were more 
predictive of the ethnicity groups. Mixture model 
analysis identified six groups when fitting mod-
els to each of IoL score and best corrected logMAR 
binocular vision separately (Table 5), and three 
groups when using all of the attributes (Table 6). 
These groups did not correspond to ethnicity. Dis-
criminant analysis was also unable to separate the 
individuals into the ethnic groups. Models were 
then fitted with five groups specified. It can be seen 
in Table 7 and Table 8 that the identified groups 
also did not correspond to ethnicities. The ethnic-
ities were combined such that the groupings were 
Māori versus the others. Cluster analysis found 
three groups in the data for Māori versus the Oth-
ers. These groups did not correspond to ethnicity. 
In summary, no statistically significant differences 
in IoL scores between the ethnic groups including 
Māori and non-Māori were identified. 

Visual acuity 
Pacific people and Māori were noted to have 

significantly (p<0.001) worse best corrected visual 
acuity (95% CI 0.915–0.940 vs 0.688–0.698 for other 
ethnicities) in the operative eye at prioritisation, 
when compared with other ethnic groups as out-
lined in Table 2. Best corrected binocular vision 
was not significantly different (p=0.834) between 
ethnic groups (95% CI 0.306–0.319 for Māori and 
Pacific people vs 0.310–0.316 for other ethnicities).

Discussion
The IoL score comprises 13% of the total CPAC 

score used to prioritise public-funded cataract sur-
gery in New Zealand. The ability of the IoL to dis-
criminate between eligible patients, and prioritise 
those who have the greatest need and are most 
likely to benefit from cataract surgery, is critical to 
ensure fair and equitable distribution of limited 
healthcare resources. 

There are well established disparities in health 
status, access to treatment and health outcomes 
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Table 1: Self-reported ethnic background of cataract prioritisation events in New Zealand public healthcare system 
between Nov 2014 and Mar 2019 and average IoL scores. 

Ethnicity Mean age N N*
% total 
population

Mean IoL 
score (SD)

Mean CPAC 
score (SD)

NZ European 76.7 33,626 7,336 69.8 22.4 (7.7) 58.6 (13.6)

Māori 68.5 4,209 1,430 9.6 22.8 (8.4) 60.1 (13.1)

Pacific people 66.7 2,755 1,740 7.7 23.3 (8.1) 62.9 (12.6)

Asian 70.1 4,373 1,478 10.0 22.4 (7.6) 60.6 (14.0)

Other 73.0 1,389 312 2.9 21.9 (7.8) 58.8 (13.6)

N* = number of patients missing IoL score

for Māori and Pacific people in New Zealand. 
The Health and Disability System Review released 
in June 2020 highlighted the significantly worse 
health outcomes for Māori, and proposed various 
strategies to address these disparities.16 

Results of the current study noted that VRQoL, 
as assessed using the IoL, were very similar for 
Māori and non-Māori patients presenting with 
cataract. These results are surprising, as it is well 
established that Māori have significantly higher 
rates of non-communicable disease and a higher 
burden of all-cause morbidity when compared 
with non-Māori.17 As poor health is closely asso-
ciated with quality of life, it would be reasonable 
to expect that Māori responses to the IoL, which 
is not specific to vision, should reflect the greater 
morbidity associated with this group. The analysis 
of the IoL questionnaire responses in the current 
study suggest that Māori have similar quality of life 
to non-Māori as reported by the IoL, despite high 
rates of morbidity in the cataract age group and a 
sufficiently large population included in the study. 
This finding is at odds with a large number of stud-
ies that have identified significant inequalities for 
Māori.17 It seems unlikely that Māori and Pacific 
people enjoy similar quality of life to patients of 
other ethnicities despite well-established dispar-
ities in health status. Visual impairment is closely 

linked to decreased quality of life, and patients who 
undergo cataract surgery typically report signifi-
cant improvements in quality of life following sur-
gery.18 The more likely explanation for the results 
of the current study is that the IoL is poorly suited 
to accurately measure quality of life in Māori and/
or non-Māori. 

A recent study looking at validation of the IoL 
questionnaire identified major issues with its ability 
to assess VRQoL in cataract patients.4 The Catquest-
9SF, an alternative tool for measuring VRQoL, has 
been extensively validated for use in assessing 
VRQoL in New Zealand and elsewhere, and does not 
have the same accuracy and reliability issues that 
have been identified with the IoL assessment tool.4 
The current study contributes to this growing body of 
evidence that the IoL questionnaire may be an inap-
propriate tool for prioritisation of patients for cata-
ract surgery in New Zealand, and in particular, may 
disproportionally disadvantage Māori and Pacific 
people who require cataract surgery. 

The current study highlights the need for rigor-
ous validation of clinical assessment tools used as 
a basis for allocation of public-funded healthcare 
resources. There is a very real risk that poorly val-
idated tools may contribute to widening health 
inequalities and present barriers to accessing treat-
ment for ethnic minorities. 
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Table 3: Percentage of Māori correctly classified for the Linear (LDA) and Quadratic (QDA) discriminant and logistic 
models fitted to the five ethnicities.

 Classifier model

Attributes used in model LDA QDA Logistic

IoL score 0.00 0.00 0.00

IoL score, logMAR 0.00 0.50 0.00

Age, IoL score, logMAR 3.9 5.20 2.5

Age, IoL score, logMAR, logMAR OU 3.7 17.52 2.3

Age, IoL score, logMAR, total score 3.7 18.37 2.3

Age, IoL score, logMAR, total score, 
logMAR OU 

3.8 18.37 2.3

Table 2: LogMAR vision by self-reported ethnicity. 

Recorded Ethnicity 
Mean logMAR VA 
operative eye 

SD 
Mean logMAR VA 
OU

SD 

NZ European 0.68 0.49 0.31 0.26

Māori 0.96 0.67 0.30 0.32

Pacific people 0.88 0.64 0.32 0.35

Asian 0.75 0.55 0.33 0.29

Other 0.73 0.55 0.32 0.29
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Table 5: Classes to clusters evaluation when fitting a mixture model to determine the number of groups in the model 
with the attributes IoL score.

Ethnicity 1 2 3 4 5 6

European 7336 5186 7033 7569 2510 11328

Māori 1430 598 109 879 381 1252

Asian 1478 628 914 1005 336 1490

Pacific lsland 1740 362 768 548 214 863

Other 312 231 267 295 131 465

Table 4: Percentage of Māori correctly classified for the discriminant and logistic models fitted to the data using 
ethnic groups Māori and non-Māori

 Classifier model

Attributes used LDA QDA Logistic

IoL score 0.00 0.00 0.00

IoL score, logMAR 0.00 0.87 0.00

Age, IoL score, logMAR 1.72 7.04 0.76

Age, IoL score, logMAR, logMAR OU 1.73 11.45 0.73

Age, IoL score, logMAR, total score 1.75 11.88 0.71

Age, IoL score, logMAR, total score, 
logMAR OU 

1.72 14.63 0.73

Table 6: Classes to clusters evaluation when fitting a mixture model to determine the number of groups in the model 
with the attributes age, IoL score, total score, logMAR and logMAR (bilateral).

 Cluster assigned to

Ethnicity 1 2 3

European 25811 7336 7815

Māori  2394 1430 1815

Asian  3043 1478 1330

Pacific lsland  1681 1740 1074

Other  1013 312 376 |
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Table 8: Classes to clusters evaluation for fitting a mixture model with five groups to the attributes age, IoL score, 
total score, logMAR (unilateral) and logMAR (bilateral).

 Cluster assigned to

Ethnicity 1 2 3 4 5

European 13613 2894 7336 1608 15511

Māori 1403 951 1430 359 1496

Asian 1630 466 1478 345 1932

Pacific lsland 1004 500 1740 242 1009

Other 500 157 312 82 650

Table 7: Classes to clusters evaluation for fitting a mixture model with five groups to IoL score and  
logMAR (bilateral).

 Cluster assigned to

Ethnicity 1 2 3 4 5

European 11561 4516 16480 1069 7336

Māori 1284 644 2065 216 1430

Asian 1460 588 2100 225 1478

Pacific lsland 796 363 1427 169 1740

Other 477 213 642 57 312
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