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ABSTRACT
AIM: Childhood visual impairment has a life-long impact that, with early access to eyecare, is largely avoidable. 
We aimed to understand visual impairment and its correction among Pacific youth in Aotearoa New Zealand. 
METHOD: The Pacific Islands Families Study is a birth cohort study that tracks an original sample of 1,398 
Pacific children born at Middlemore Hospital (Auckland). This analysis focuses on assessed visual acuity (at 
9- and 18-years, using 0.3logMAR or 6/12 as the cut-off for visual impairment) and participants’ self-reports 
about accessing eyecare services. 
RESULTS: Less than a fifth of children (111/729, 15.2%) and teens (86/457, 18.8%) reported having sought 
eyecare. The percentage of participants with refractive correction was 3.6% (32/887) at 9-years and 14.3% 
(66/463) at 18-years. At 9-years, 1.9% of children (16/853) had visual impairment in one eye only, and 0.9% 
(8/853) had visual impairment impacting both eyes. By 18-years these values increased to 7.9% (36/456) 
and 4.2% (19/456), respectively. Among those with visual impairment, most children (15/24, 62.5%) and 
teens (32/55, 58.2%) reported they did not have refractive correction. 
CONCLUSION: Although prevalence of visual impairment is relatively low compared to non-Pacific youth, 
much of the reported impairment appears to be avoidable with improved eyecare. 

Pacific people living in Aotearoa New 
Zealand experience disproportionate-
ly poor health outcomes,1,2 and this 

extends to eye problems. Despite a rela-
tively low propensity for refractive error 
during childhood,3–6 Pacific people experi-
ence increased burden from eye problems 
throughout life.6–17 There are reports of high 
rates of eye infections15 and uncorrected re-
fractive error5 in Pacific children, high rates 
of suspected keratoconus in teenagers,17 
more complications from keratoconus in 
adulthood,13,14 as well as a more substantial 
impact of cataracts11,12 and diabetic retinopa-
thy7,9,10 later in life.

Many of the poor general health1,2 and 
visual7–14,16 outcomes in Pacific adults are 
due to socioeconomic deprivation and poor 
access to assessment and treatment.1,2,10 
This trend appears to extend to children’s 

eye problems. For example, poor housing 
conditions are thought to be associated with 
eye infections,15 and lower attendance at 
the Ministry of Health’s B4 School Check 
amblyopia screening programme18 reduces 
early detection of vision defects and post-
pones provision of refractive correction 
and other treatment for Pacific children. 
The timing of treatment for paediatric eye 
problems is critical because of the conse-
quences for learning,19 development of 
social skills20 and the risk of amblyopia.21,22 

A key metric of visual impairment is visual 
acuity (VA). Although many forms of visual 
impairment impact daily life, VA results 
have a key role across the life span, because 
the results are often used to determine 
whether children are funded for extra 
support in school, whether teens can be 
issued a driver licence and whether certain 
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occupations are available as adults. 
There is limited research estimating VA 

for children living in Pacific Islands, but 
older studies from Vanuatu,3,6 and one 
more recent study in Tonga,23 suggest less 
than 1% of school-aged children have 
visual impairment in both eyes3,6,23 (using 
0.3logMAR or 6/12 as a cut-off). Studies 
measuring VA in Pacific school children 
living in Aotearoa New Zealand suggest 
a similarly low prevalence.5,24 During 
childhood, the most common cause of 
poor VA is uncorrected refractive error; 
however, not all significant refractive error 
is captured by the standard distance VA 
measure.5 For example, Findlay et al noted 
that, for a group of 114 predominantly 
Māori and Pacific children, over 30% had 
significant refractive error (definitions used 
were myopia: ≤-0.50DS spherical equivalent, 
hyperopia: ≥2.00DS spherical equivalent, 
astigmatism: ≥0.75DC), whereas only 2.6% 
had distance VA at or worse than 0.3logMAR 
(6/12) in at least one eye.5

The goal of this research was to under-
stand visual impairment and its correction 
among Pacific youth in Aotearoa New 
Zealand. We accomplished this through 
a longitudinal study and analyses of both 
VA and participants’ self-reports about 
accessing eyecare services.

Methods
This analysis is reported according to 

relevant STROBE guidelines.25

Participants
The Pacific Islands Families Study is 

a longitudinal study tracking the health 
and development of a birth cohort of 
1,398 Pacific children born at Middlemore 
Hospital in South Auckland in 2000. The 
sample size was chosen so findings would 
be specific to the predominant Pacific ethnic 
groups residing in Aotearoa New Zealand 
(Samoan, Tongan and Cook Islands Māori). 
Parents who consented were interviewed 
at six weeks postpartum, with follow-up 
interviews at ages 1-, 2-, 4-, 6-, 9-, 11-, 14-, 
17- and 18-years. Children were assessed 
at all ages, starting at 1 year. At 18-years 
a subset of participants was invited for 
further follow-up (a convenience sample, 
by geographic area, capped by available 
funding). Further details of recruitment 

and procedures are available elsewhere.26 
As part of wider data collection, VA tests 
were also offered at school when the 
children were 9-years (Northern Y Regional 
Ethics Committee ref. NTY/08/12/119) and 
at a study clinic at 18-years (Health and 
Disability Ethics Committee ref. 17/CEN/262). 

Self-reported data
Several interview questions related to 

participants’ ability to access eyecare. 
Two sets of relevant questions fell 

within the general component of the 
study. At 1-, 2-, 4-, and 6-years, parents 
were asked about the presence and 
frequency of vision problems since the 
last assessment. At 1-, 2-, 4-, 6- and 9-years, 
parents could note whether they had 
sought healthcare for their child within 
the last year for eye problems (an option 
within a comprehensive list of reasons 
for seeking healthcare). At 1- and 2-years, 
options for healthcare providers included 
healers, general practitioners and hospital/
specialist/emergency clinic, whereas at 
4-, 6- and 9-years, reasons for seeking 
healthcare were only queried for hospital/
specialist/emergency clinic. We condensed 
each set of questions down to a single 
variable for each time point, summarised 
as “suspected vision problem” and “sought 
eyecare,” respectively. 

Additional relevant questions came from 
vision-specific components of the study 
at 9- and 18-years. At 9-years, children 
were asked whether they “normally wear 
corrective glasses or contact lenses.” At 
18-years, participants were asked whether 
they “had refractive correction” and 
whether they had “seen an eyecare profes-
sional (optometrist or ophthalmologist) 
within the last two years.”

Self-reported data, and how that data 
may fit within a conceptual framework27 for 
access, is presented in Figure 1.

Because the early childhood questions 
about seeking eyecare were not asked 
directly, we considered a response to be 
complete if the parent had filled in the 
relevant section; that is, if a parent did not 
select “eye problems” to any of the questions 
about health specialist visits, their response 
defaulted to a “no.” For all other self-re-
ported data, missing data or selection of 
“unknown” were considered incomplete.
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Figure 1: Conceptual framework for access to healthcare.

Levesque et al’s framework27 separates provider and patient factors related to access. The self-reported data that shed light on a 
patient’s ability to access eyecare systems are mapped to the lower part of the figure. Note that discrete questions cannot address the 
complexity of access; patient abilities are cumulative (someone who has refractive correction would need to have perceived a need, 
sought and reached eyecare, as well as had an avenue to pay for assessment services and treatment); and barriers and facilitating 
factors exist on the provider and patient sides. Adapted from Levesque et al (2013)27.
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Assessment of VA
At 9-years, children were invited to 

complete near and distance VA assessments. 
At 18-years, teens were invited to complete a 
distance VA assessment only. In each case, the 
left and right eyes were tested independently. 
If participants brought glasses or wore 
contact lenses, this refractive correction was 
used during the VA assessment. At 9-years, it 
was specifically noted whether each partic-
ipant was using their correction, whereas 
at 18-years, assessors left a comment if a 
participant with refractive correction was not 
wearing it.

For distance VA at 9-years, children were 
asked to identify letters on a standardised 
physical chart viewed from four metres 
(ETDRS design, Sloan font, logarithmic 
size progression with five letters per line, 
testable range -0.32 to 1.1logMAR, scored 
letter by letter). At 18-years, distance VA was 
measured using an automated electronic VA 
(EVA28) system viewed from  three metres 
(custom algorithm,28 Sloan font, logarithmic 
size progression presented one single 
crowded letter at a time, testable range 
-0.32 to 1.6logMAR, scored letter by letter). 
For near VA at 9-years, children viewed a 
reduced size (1/10th) physical chart from 
0.4 meters (ETDRS design, Sloan font, loga-
rithmic size progression with five letters per 
line, testable range was -0.12 to 1.18logMAR, 
scored letter by letter). 

We use logMAR notation to report VA, 
where smaller numbers indicate better 
vision and 0.0logMAR or more negative 
(Snellen notation 6/6 or better) is considered 
ostensibly normal. We report visual 
impairment based on definitions from 
ICD11 with cut-offs at 0.3logMAR (6/12), 
0.5logMAR (6/18) and 1.0logMAR (6/60) for 
mild, moderate and severe impairment 
respectively, similar to related studies.5,24 We 
use the same cut-offs for visual impairment 
when reporting near and distance VA.

For all VA assessments, we use the term 
“attempted” when participants had a 
recorded score, and “completed” when 
the recorded score fell within the testable 
range (defined above for each VA test). If a 
participant had a complete test result for 
one eye and did not attempt testing with 
the other eye, results were considered 
complete (to not exclude the possibility of 

monocular enucleation) and recorded as 
the “better eye.”

Data analysis
Only complete data, as defined above, 

were used for analysis (summarised in 
Table 1). Data used for cross-sectional and 
longitudinal analysis were limited to the 
subset of participants with complete data 
for each variable in question, so some 
analyses have a lower “n” than the corre-
sponding cells in Table 1. Data analysis was 
primarily descriptive and included scatter 
and Bland–Altman plots. Odds ratios (ORs) 
and the 95% confidence intervals (95% CI) 
were used to understand categorical data 
across time. Chi-squared tests were used 
to assess whether categorical information 
varied between groups. Wilcoxon rank-sum 
tests were used to examine differences in 
continuous data (neither dataset tested met 
normality assumptions). When we make 
comparisons about visual impairment across 
time, we consider only distance VA and group 
all visual impairment categories together. 
Data cleaning and analysis was completed in 
R studio on R versions 3.6.1 and 3.6.3.

Results 
An overview of results, and the number 

of participants with complete data at each 
relevant time-point, is summarised in Table 1.

Between birth and 9-years, participation 
in the project reduced from 1,398 to 1,019 
(73% retention). The vision component of 
the study at 9-years included fewer children 
than the wider data collection at that time-
point; of the 1,016 eligible participants, only 
887 answered the question about having 
refractive correction, 866 completed the 
distance VA test and 867 completed the near 
VA test. 

At 18-years, 467 teens agreed to the invi-
tation for additional follow-up. The subset 
of 9-year-olds who went on to participate 
at 18-years did not differ in terms of ethnic 
breakdown (χ2=2.66, df=5, p=0.75) from 
those who did not participate as teens, 
but males were less likely to return for 
this extra follow-up than females (χ2=5.00, 
df=1, p=0.03). Importantly, in terms of their 
9-year-old distance VA, the subset of partic-
ipants who returned at 18-years did not 
differ from the subset who did not return at 
this age (better eye: W=93081, p=0.87, n=383 
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vs n=483, worse eye: W=91559, p=0.92, 
n=383 vs n=480).

Self-reported data 
Only 0.5% of parents (6/1,241) reported 

suspecting a vision problem for their 1-year-
old, but this measure increased to about 
3% by ages 4- and 6-years (32 and 30/1,064 
respectively) as children’s behaviour better 
reflects visual abilities. At 1- and 2-years, 
about 7% reported seeking some form 
of eyecare (which could include care for 
eye and vision concerns, as well as eye 
or vision check-ups where there were no 
concerns). This dropped to less than 1% as 
the questions focused on specialist, hospital 
and emergency clinic visits. About 15% of 
parents (111/729, 15.2%) reported seeking 
eyecare at least once from 1- to 9-years. 
At 18-years, 18.8% of participants (86/457) 
reported having seen an eyecare provider in 
the last two years. Ownership of refractive 
correction increased from 3.6% (32/887) to 
14.3% (66/463) from 9- to 18-years.

Parents who reported suspecting a vision 
problem at some point between 1- and 
6-years (n=30) were more likely to seek care 
for an eye issue (OR=4.8, 95% CI=2.2–10.2) 
and to have a child who usually wears 
refractive correction at 9-years (OR=10.6, 95% 
CI=4.0–28.1) than parents who did not report 
suspecting their child had problems with 
their vision. At 18-years, those who reported 
seeking eyecare in the last two years (n=86) 
were more likely to report having refractive 
correction (OR=16.6, 95% CI=9.1–30.4) than 
those who had not sought eyecare. 

Those who reported seeking eyecare at 
least once between 1- and 9-years (n=97) 
were not significantly more likely to have 
refractive correction at 9-years (OR=1.9, 
95% CI=0.7–5.0) than those who did not 
report seeking eyecare. Since there is an 
elevated odds ratio, it is possible that there 
were too few children with refractive 
correction at 9-years (n=24) to show a statis-
tically significant association. Nonetheless, 
because an eye exam is a prerequisite to 
acquisition of refractive correction, this 
counter-intuitive finding suggests children 
had eye exams not captured by the study 
questions, possibly because an eye exam 
between 1- and 9-years was not considered 
a “specialist visit” by the parent, because 
eye exams occurred between queried 
time-points, or because parents reporting 

seeking eyecare for eye health rather than 
vision problems. 

Assessment of VA 
Among those who reported ownership 

of refractive correction and completed 
VA tests, only five of 29 children (17.2%) 
were confirmed to be wearing it at 9-years, 
compared to just over half at 18-years 
(36/65, 55.4%). 

The VA test results are summarised in 
Table 2. The percentage of participants with 
visual impairment in one eye was 1.9% for 
distance and 2.4% for near at 9-years, and 
7.9% for distance at 18-years. Percentage of 
visual impairment in both eyes was 0.9% for 
distance and 1.5% for near at 9-years, and 
4.2% for distance at 18-years. 

The change in distance VA between 9- and 
18-years, by eye, is shown in Figure 2.

Overall, there was not a statistically 
or clinically significant change in mean 
distance VA from 9- to 18-years (0.02logMAR 
for each eye, one letter, for each eye). The 
limits of agreement (±0.42 and ±0.45logMAR 
for right and left eyes, respectively) are wide 
because of the variation associated with the 
deterioration of vision for many participants 
between 9- and 18-years (red dots above the 
mean line). 

Integration of self-reported data 
and assessed distance VA
Avoidable visual impairment

Most children with visual impairment 
in at least one eye at 9-years had neither 
parental report of seeking eyecare (18/24, 
75.0%) nor received refractive correction 
(15/24, 66.2%), which suggests that oppor-
tunities for intervention that could have 
mitigated or reversed visual impairment 
were missed. Indeed, of the four children 
with visual impairment and no refractive 
correction at 9-years who returned and 
completed the 18-year VA assessment, 
three had been prescribed correction by 
18-years, and the two who were wearing 
it had substantial improvements in VA 
(≥0.20logMAR) compared to their uncor-
rected VA results at 9-years. 

Most 18-year-olds with visual impairment 
had not seen an eyecare provider in the past 
two years (31/55, 56.4%) and did not own 
refractive correction (32/55, 58.2%). Thir-
ty-nine 18-year-olds acquired their visual 
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Table 1: Overview of results across the longitudinal study.

Suspect-
ed vision 
problem
(same 
question 
each year)

Sought 
eyecare in 
last year
(different 
wording 
across 
years*)

Sought 
eyecare in 
last two 
years
(only 
asked 
once)

Has 
refractive 
correction
(different 
wording 
across 
years)

Distance
VA
(different 
protocol 
across 
years)

Near
VA
(only 
assessed 
once)

Self-reported data Assessed vision data

General component Vision Specific component

Baseline
1,398 general  
participants

1-year
1,241 general  
participants

C=1241

Yes=6

(0.5%)

C=1240

Yes=87

(7.0%)

2-years
1,162 general  
participants

C=1161

Yes=12

(1.0%)

C=1161

Yes=82

(7.1%)

4-years
1,066 general  
participants

C=1064

Yes=32

(3.0%)

C=1066

Yes=3

(0.3%)

6-years
1,019 general  
participants

C=1018

Yes=30

(2.9%)

C=1019

Yes=2

(0.2%)

9-years
1,016 general  
participants
891 vision participants

C=1012

Yes=10

(1.0%)

C=887

Yes=32

(3.6%)

A=873

C=866 (3OE)

VI=24 (2.8%)

A=877

C=867 (1OE)

VI=34 (3.9%)

18-years
467 vision participants 
(only a subset invited to 
participate)

C=457

Yes=86

(18.8%)

C=463

Yes=66

(14.3%)

A = 460

C=457 (1OE)

VI=55 (12.0%)

Completed all relevant 
time points 
(Yes=at least once)

C=847

Yes=45

(5.3%)

C=729

Yes=111

(15.2%)

C=402

Yes=62

(15.5%)

A=389

C=383 (1 
OE)

VI=50 (13.1%)

VI = visual impairment, using a cut-off of 0.3logMAR (6/12), including impairment in either one eye or both eyes. *For the questions 
about seeking eyecare at 1- and 2-years healthcare options included healers, general practitioners and hospital/specialist/emergency 
clinic, whereas at 4-, 6- and 9-years, reasons for seeking healthcare were only queried for hospital/specialist/emergency clinic. A = 
assessed, C = complete data, OE = one eye only.
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Table 2: Prevalence of visual impairment

9-year distance VA 9-year near VA 18-year distance VA

Count Percent Count Percent Count Percent

No visual impairment either eye 839 97.2% 832 96.1% 401 87.9%

Visual impairment in one eye 16 1.9% 21 2.4% 36 7.9%

Visual impairment in both eyes 8 0.9% 13 1.5% 19 4.2%

 Visual impairment in both eyes by level

 Mild visual impairment 4 0.5% 9 1.0% 11 2.4%

 Moderate visual impairment 4 0.5% 3 0.3% 8 1.8%

 Severe visual impairment 0 0.0% 1 0.1% 0 0.0%

Cut-off for visual impairment is >0.3logMAR (6/12), “mild” includes 0.31 to 0.50logMAR (poorer than 6/12 to 6/20), 
“moderate” includes 0.51 to 1.0logMAR (poorer than 6/18 to 6/60) and “severe” includes 1.1logMAR or greater 
(poorer than 6/60). This table counts only participants for whom there are completed data for both eyes. 

Figure 2: Longitudinal changes in distance VA.

The upper panel shows data from the right eye (n=383) and the lower panel shows data from the left eye (n=382). 
Participants with vision impairment (VA>0.3logMAR) in either test are shown in red. To better visualise data points, 
each point is shifted by a randomly generated offset of up to 0.01logMAR (less than one letter on an eye chart), and a 
small level of transparency was added.
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impairment after 9-years (at which age 
they had good VA and did not report having 
refractive correction). Most of this likely 
treatable subgroup had not seen an eyecare 
provider in the past two years (24/39, 61.5%) 
and did not own refractive correction (25/39, 
64.1%), despite the fact that, for eight of these 
teens, the level of visual impairment would 
preclude acquisition of a driver licence. 

Ability to access eyecare
Participants whose parents suspected 

a vision problem had clinically (more 
than 0.10logMAR, or 1 line) and statis-
tically poorer VA at 9-years (better eye: 
0.12logMAR, W=14839, p<0.0001, n=34 vs 
n=604 worse eye: 0.15logMAR, W=14786, 
p<0.0001, n=33 vs n=601) and 18-years 
(better eye: 0.13logMAR, W=6337, p<0.0001, 
n=28 vs n=320, worse eye: 0.23logMAR, 
W=6491, p<0.0001, n=28 vs n=319) than 
participants whose parents had never 
suspected a vision problem. Parents’ ability 
to perceive a need for eyecare increased 
the likelihood that their children obtained 
refractive correction, but barriers remained; 
only nine of the 38 children whose parents 
noted concern went on to receive treatment 
by 9-years (23.7%). 

At 18-years, although few teens (86/457, 
18.8%) reported seeking eyecare services, 
most who did obtained refractive 
correction (51.2% overall, and 70.8% 
of those with visual impairment). This 
suggests Pacific teens were able to engage 
with treatment options when prescribed; 
however, barriers existed to reaching 
eyecare services in a timely matter. 
When participants reported having but 
not wearing refractive correction (at 
9- and 18-years), lost or broken glasses 
was often noted as the reason, suggesting 
replacement was a further barrier 
(although this was not measured directly).

Discussion
Prevalence of visual impairment

The prevalence of distance-vision 
impairment at the 9-year assessment (1.9% 
in one eye only, and 0.9% in both eyes) is 
similar to the few published reports of visual 
impairment focused on primary-school aged 
Pacific children. Available reports include 
two 1980s publications about 5–19-year-olds 
in Vanuatu,3,6 a 2020 report of 5–15-year-olds 
living in Tonga,23 as well as recent reports 

about 5–12-year-olds24 and 6–7-year-olds5 
in Auckland, all reporting less than 1% of 
children had visual impairment in both 
eyes. The higher prevalence of visual 
impairment at 18-years (7.9% in one eye 
only, and 4.2% in both eyes) is expected, 
primarily due to increased rates of myopia 
(the most common cause of poorer distance 
VA globally).29 For example, in Vanuatu, 
myopia was found in 0.6% of primary school 
children and in 7.8% of secondary school 
students.6 These prevalence rates are low 
compared to other groups of children. For 
example, vision impairment in both eyes 
is estimated to impact 3.7% of 6–7-year-old 
children in Ireland,30 10% of 5–15-year-old 
children in Southern China31 and 13% of 
6–19-year-olds in Western China.32 

The prevalence of near-vision impairment 
at 9-years reported here (2.4% in one eye, 
and 1.5% in both) is lower than that of a 
recent study5 of near vision in 6–7-year-old 
(predominantly Pacific) children in 
Auckland (9.7% in one eye, and 12.3% in 
both). This apparent discrepancy could be 
related to cognitive development from 6- to 
9-years, and the observation that 6-year-olds 
can find near tests particularly challenging. 

Functionally, at least 0.9% of the partic-
ipants at 9-years would have struggled 
to see detailed information presented 
at the front of a classroom, and at least 
1.5% would have struggled with their 
schoolwork at near. By 18-years, not only 
could untreated visual issues have poten-
tially caused amblyopia22 and impacted 
educational19 and social development,20 
but they may also have begun to impact on 
teens’ transition to independence; 4.2% of 
the 18-year-old cohort would not have met 
the vision standards for a driver licence. 

Avoidable visual impairment and 
access to care

Although the prevalence of visual 
impairment is relatively low, much of it 
appeared avoidable; most participants 
with visual impairment had not reported 
seeking eyecare and did not own refractive 
correction. These issues reflect available 
published literature related to access. Pacific 
families are less likely to participate in 
the B4 School Check programme;33 Pacific 
children are more likely to enter school with 
uncorrected refractive errors;5 Pacific and 
Māori teens are less likely to have refractive 
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correction than their European peers 
(Owens et al report 10% and 21% ownership, 
respectively17); and Pacific and Māori teens 
with low VA are reported to have little 
history of, or plan for, seeking eyecare.17 
Although this analysis of visual impairment 
and its correction aligns with available 
literature, the generalisability of these 
results beyond South Auckland is difficult to 
ascertain,26 especially given the paucity of 
vision data from Aotearoa New Zealand. 

This analysis does not address the reasons 
for these inequities or critique the provider 
side of access. It highlights patients’ abil-
ities (to perceive the need for eyecare, and 
to engage with treatment options when 
prescribed) and suggests how Pacific 
families could be better supported (to 
reach and pay for services). It is critical to 
consider the responsibility of the provider 
to change these negative trends in access. 
Eyecare is not free in Aotearoa New Zealand, 
and although subsidies are available, they 
can be hard to navigate.5 Re-imagining an 
eyecare system that is more approachable, 
acceptable, available, affordable and appro-
priate27 could help reduce the impact of 
avoidable visual impairment for Pacific 
youth, and should be the focus of further 
research and policy initiatives.

Strategies for improvement may include 
incorporating eyecare within primary 
healthcare; family-centric rather than 
service-centric models;34 building trust, 
perhaps by increasing the number of 
culturally concordant eyecare providers; 
extending subsidies for eye-exams and 
treatment to older teens; and offering 
affordable and appropriate screening, 
assessment and treatment options co-lo-
cated in convenient locations.2,34,35 Although 
these broad strategies (and more specific 
strategies from other contexts36,37) may be 
useful, collaboration with Pacific commu-
nities in Aotearoa New Zealand is pivotal to 
understanding barriers and to developing 
and implementing appropriate strategies to 
overcome them. 

Support for change in patterns of access 
is particularly important because Pacific 
teens are likely to go on to experience 
disproportionately greater issues associated 
with keratoconus,13,14,17 cataracts11,12 and 
diabetic retinopathy7,9,10 later in life, and 

patterns of access to eyecare from early 
life may influence future eyecare seeking 
behaviours.

Limitations
Participant retention reduced between 

birth and 9-years and only a subset of 
participants could be invited for the 18-year 
assessment. These factors together poten-
tially biased the sample towards families 
with better access to care. Furthermore, 
without full eye exams, we do not know the 
cause of visual impairment, and VA alone 
underestimates significant refractive error5 
and other forms of visual impairment. Thus, 
the problem of avoidable visual impairment 
among Pacific youth may well be larger than 
this analysis suggests. 

This analysis does not include barriers to 
access, and we are limited in our interpre-
tation of eyecare-seeking abilities because 
questions did not capture eyecare sought 
between data collection points. Additionally, 
from 1- to 9-years the question was subject 
to parent interpretation, and, specifically 
in years 4, 6 and 9, if a parent did not 
consider an eyecare provider a “specialist,” 
our reports would underestimate eyecare 
seeking activity. Further, the wording 
of questions about having and wearing 
refractive correction differed slightly across 
years, which may potentially have affected 
the longitudinal observations. 

Although the differences between the 
9-year and 18-year VA protocols may have 
impacted reported thresholds, the effect 
is likely small. A recent study38 found 
that results from the electronic format 
were only slightly improved compared 
to physical charts (range of 1–3 letters or 
0.02–0.06logMAR38).

Conclusion
Although the prevalence of visual 

impairment was relatively low, most partic-
ipants who had visual impairment did not 
report having refractive correction, and few 
reported regular eye exams. These findings 
suggest that much of the visual impairment 
would be avoidable with improved access 
to eyecare services. Because untreated 
childhood visual impairment may have 
life-long impact, establishing equitable 
access to eyecare could substantially 
improve outcomes for Pacific communities 
throughout the lifespan.
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