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ABSTRACT

Introduction. Diabetes is a leading cause of blindness in New Zealanders, yet a significant
proportion of patients with diabetes are not reached by diabetes eye screening. Aim. Our study
audited patients with diabetes in a large New Zealand rural general practice, to identify
addressable barriers preventing patients from attending diabetes eye screening. Methods. All
patients who had missed a diabetes eye screening appointment at the Dargaville Hospital Eye
Screening Clinic between 2018 and 2021 were identified. Demographic information, laboratory
and disease status data were recorded and analysed. Semi-structured telephone interviews were
undertaken with 66 patients exploring barriers to diabetes eye screening. Descriptive statistical
analysis was performed on quantitative data and a thematic analysis on qualitative results.
Results. One-hundred and fifty-four (27%) of 571 patients invited to screening missed at least
one appointment; of these, 66 (43%) were interviewed. Quantitative analysis suggested Maori
patients were less likely to be reached, with a 20% higher number of missed appointments than
European patients and a higher glycated haemoglobin (HbAc). Maori patients reported greater
barriers to attending eye screening. Common barriers identified by participants were transport,
work and family commitments, financial, health and lack of appointment reminders. Discussion.
Increased barriers for Maori patients could explain the reduced ability of the screening service to
reach Maori patients. In order to address inequity and increase overall screening rates, diabetes
eye screening and primary care services need to improve the booking system, facilitate transport
to screening, engage patients and their whanau and build trust.

Keywords: barriers, diabetes, diabetic retinopathy, inequity, Maori, non-attendance, rural, screening.

Introduction

Screening for diabetic eye disease has the ability to find early and treatable retinopathy
and significantly reduce blindness.' Reaching patients with eye screening is therefore an
important first step in preventing visual loss for patients and reducing the burden of
blindness. Although multiple barriers to diabetes care exist,”” there are few New Zealand
(NZ) studies examining the reasons why patients are unable to attend retinal screening
appointments.*® Within this study, we present findings from the first component of a
quality improvement project in a large rural general practice that describe the barriers
that many patients face; transport, co-morbidity, family priorities, cost, direction from
health professionals and the appointments system.*”:®

General practice is the primary deliverer of care to patients with diabetes and plays an
important role in ensuring onward referral for management of diabetic complications to
secondary care.’ One specific complication is diabetic retinopathy (DR), a microvascular
disease that causes progressive damage to the retina. Diabetic retinopathy is common, with
up to 20-25% of people with type two diabetes mellitus having retinopathy.'° It is also the
leading cause of blindness and loss of sight in New Zealanders aged <50 years."!
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WHAT GAP THIS FILLS

What is already known: Screening patients with diabetes
for retinopathy is an important first step in preventing blind-
ness; however, a significant proportion of patients are not
being reached by screening services.

What this study adds: Common barriers reported to
screening were lack of direction to be screened by GPs and
nurses, transport, work, family, cost, health and difficulties
with the appointments system. Maori patients who were not
reached by screening reported 2.8-fold the number of barriers
than European patients.

Screening, through retinal photographs or dilated pupil
fundus examination with a slit-lamp, and early treatment of
DR, have been shown to be effective at decreasing the risk of
blindness.'*'* Retinal screening in NZ has been the responsi-
bility of District Health Boards (DHB), with local models of
delivery and overarching national standards.'° Typically, each
DHB would have a central co-ordinator who receives and
processes general practice referrals, organises screening
appointments and refers to ophthalmology services for assess-
ment and management.'® Screening occurs every 3 years, or
more frequently depending on clinical modifiers and retinop-
athy grading.'® Non-attendance of these screening appoint-
ments can lead to adverse outcomes for patients.'*

Although screening is an essential measure, non-attendance
rates in New Zealand remains high, ranging from 27.3 to
36.4%, with high-risk groups such as Maori, Pacific people
and young adults having even lower attendance.'® Previous
studies completed in Waikato and South Auckland identified
barriers to general diabetes treatment, some of which include
confusion around screening times, other co-morbidities alter-
ing ability to attend, knowledge about the disease and screen-
ing, transportation and competing time commitments.” For
Maori, Pacific people and people living rurally, multiple bar-
riers to receiving diabetes care often exist.**'®'” However,
most studies on eye screening non-attendance are overseas
based and may not reflect the NZ population and specific
barriers in relation to the NZ context.>>® In addition, there
is limited qualitative literature involving patients who have
been unable to attend retinal screening. Interviewing patients
who have not attended their diabetic retinal screening may
identify barriers that these patients face and allow for a better
understanding of how to overcome them.

Methods

Setting

The Northland District Health Board (NDHB) has approxi-
mately 193 170 people in its catchment region, with 12 025
people with diabetes (6.2%) (2020-21).'® Dargaville
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Medical Centre (DMC) is a single large rural group general
practice in NDHB’s western Kaipara area, based at the
Dargaville Hospital Campus, with approximately 12159
enrolled patients (European 62.2%, Maori 31.4%, Pacific
2.6%). Six-hundred and eighty-nine (European 60%, Maori
34%, Pacific 3%, Asian 2%) patients at DMC are coded with
diabetes (5.6%). NDHB’s retinal screening service runs a
mobile screening service to Northland rural areas, one of
which is based at Dargaville Hospital, with the register and
wider service team based at Whangarei Hospital. Reminders
are sent via phone call, text message or letter. If a patient
misses their first appointment, another is sent out a few
weeks later, and if that appointment is missed, they receive
an appointment in the next screening cycle. If patients fail to
attend multiple times, they are dropped from the recall list,
but not removed from the register. They are advised they
must call the register to be re-invited when they are able to
attend.

The first author is a Maori medical student undertaking a
summer studentship at DMC. The second author is a NZ
European GP at DMC and a medical officer in the ophthal-
mology department at Whangarei Hospital and the third
author is a NZ European GP. The study is the first part of
a quality improvement project undertaken at DMC that
involved three phases — audit of patients; telephone ques-
tionnaire development; and delivery and development of
themes to explain barriers. The questionnaire was informed
through a literature review of Medline Ovid searching for
non-attendance diabetic retinal screening, New Zealand
papers on diabetes and retinal screening, and barriers to
diabetes care and retinal screening. From an analysis of
these papers, a questionnaire with a patient-centred struc-
ture’® was developed and reviewed with secondary and
primary care diabetes nurses and trialled with two diabetes
patients. The questionnaire was refined, reviewed and fina-
lised by the first two authors.

Participants and recruitment

Screening attendance data for DMC patients was sourced
from the NDHB diabetes eye screening database after
receiving approval from the NDHB designated ophthalmol-
ogist and screening coordinator. Between January 2018
and September 2021, the service invited 571 DMC patients
to diabetes eye screening; 154 people missed at least one
appointment during that period and were eligible to
participate.

Participant recruitment and exclusion criteria are out-
lined in Fig. 1. Participants were telephoned and given
a brief explanation of the study, verbally consented and
completed the questionnaire. Each patient was called back
on a different date if the first attempt to contact them was
unsuccessful. The calls took place between December 2021
and January 2022, and call times ranged from 5 to
30 min long.
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Analysis

Data on age, gender, ethnicity (Table 1), most recent HbAlc
and latest eye screening results for participants were col-
lected from the DMC patient management database
(Table 2, Figs 2—4). The patient responses were recorded
as yes or no, and any additional comments were noted

57 excluded

No working number n=2, transferred out n=21, in
rest homes/dementia n=8, deceased n=12, no
diabetes n=11, in ophthalmology at time of DNA
n=1, did not attend (DNA) reason recorded n=2

26 unable to contact ]

5 did not complete
Did not complete in format n=4, did not
complete in fulln=1

[ 66 interviewed }

Fig. 1. Inclusion summary.
Table I. Demographic characteristics of respondents.
Total (n) Percent (%)
Sex
Female 29 43.9
Male 37 56.1
Ethnicity
European 34 51.5
Maori 27 40.1
Pacific 4 6.1
Asian | 1.5
Age (years)
<40 3 4.5
41-50 15 22.7
51-60 13 19.7
61-70 17 25.8
71+ 18 27.3

(Table 3). A mixed methods approach was taken in which
qualitative data were collected in order to inform the find-
ings of the quantitative data. Qualitative data were the
participants’ additional comments. These comments were
recorded verbatim with notes, anonymised and then coded
by the lead author. The codes were then categorised by the
lead author and reviewed by the third author. Major themes
were identified through inductive analysis,?® then reviewed
and agreed upon by all three authors. T-tests were used to
compare the mean HbAlc, gender, age and number of
missed appointments between participant ethnicities, with
European as the baseline for comparison. Pearson chi-
squared and Fisher’s exact tests were used to compare the
questionnaire responses for European, Maori and Pacific
patients.

Health and Disability Ethics Committee processes were
followed and the quality improvement project was deemed a
low risk observational study and therefore did not require
formal ethics approval.®!

Results

Quantitative data

Twenty-seven percent (154) of 571 patients invited to
screening missed at least one appointment and of these
patients, 43% (66) completed a telephone interview in
full. Two of the 66 patients had no visual acuity (VA)
recorded. Seventeen of 128 eyes had worse than 6/12 vision
and five patients had both eyes worse than 6/12 at their last
recorded VA. Five patients had referable disease at their last
recorded screen, with five eyes in three patients having R3
or worse retinopathy and three eyes in two patients having
worse than M3 maculopathy (Figs 2—4). Asian ethnicity was
excluded from analysis in Table 2 due to low numbers.

Qualitative data

Failure of the appointment system

There are failures in the appointment system, with some
patients not receiving reminders or not receiving adequate
notice of appointments and sometimes forgetting appoint-
ments ‘If you send the reminder too early you can forget’
(#27). Patients used a variety of modalities to contact the

Table 2. Respondents’ non-attendance and disease status by ethnicity.
# of non-attendances Proportion male Age (95% CI) HbAIc (95% CI) Duration of diabetes
(95% CI) (95% CI) (95% CI)
European 1.21 (1.00-1.41) 0.35 (0.18-0.52) 63.70 (59.10-68.40) 61.80 (57.60—66.00)** 10.40 (8.00—12.80)
Maori 1.44 (1.19-1.80) 0.48 (0.51-0.28) 57.50 (53.10-61.90)* 71.10 (64.80-77.50) 13.30 (10.10-16.60)
Pacific 1.00 (1.00-1.00)* 0.75 (—0.05-1.55) 52.70 (33.90-71.60) 76.25 (28.00-124.50) 8.30 (0.30-16.20)
Average 1.29 0.44 60.20 66.40 11.50

*P-value = <0.05, **P-value =<0.01. Cl, confidence interval; HbAlc, XXX.
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to travelling to the clinic — petrol costs and the distance
some had to travel;‘Financial is the main barrier, biggest
issue for low-income people’ (#61). A common barrier was
having other health issues, which either limited mobility or
vision or general health making it difficult to get to appoint-
ments; ‘I can’t walk long enough to get there, I have end-
stage heart failure’ (#10). Finally, family priorities made it
difficult for some, such as illness of family members or
having tangi; ‘Was looking after someone that was dying,
so skipped that appointment’ (#46).

Despite non-attendance, it appeared that knowledge of
diabetic eye disease was not a significant barrier, with
patients emphasising the importance of glucose management
and diabetes management; ‘Need to maintain acceptable
levels so the back of your eyes doesn’t get damaged’ (#75).
However, some patients had differing levels of knowledge of
diabetes and some confused different eye diseases, such as
cataracts; ‘If your diabetes is out of control, it can cause
glaucoma and cataracts’ (#38).

Previous interactions alter trust in the health
system

Although some patients reported positive experiences
from healthcare providers and received health education
from healthcare providers, others had negative experiences
and general distrust in the healthcare system. Rude staff,
limited GP interactions, feeling that healthcare providers
did not care were mentioned; ‘The lady that does it is quite
harsh and abrupt, she growls me heaps’ (#45). Patients
reported mistrusting the health system and not believing in
treatments or Western medicine; ‘Go the pakeha way, and
they’ll sit and kill the people by not listening to them... You
never get to know the patients, until it’s kanohi ki te kanohi,
eye to eye’ (#23).

Discussion

Our study in a large Northland rural general practice sug-
gested Maori were more likely to miss an eye screening
appointment, and they had a statistically significant higher
number of barriers to screening compared to European
patients. A lack of trust in the healthcare system, difficulties
with appointments and several additional barriers to access
were the major issues that we found. A recent Cochrane
review of interventions to increase attendance for retinal
screening concluded that quality improvement targeting
patients, healthcare professionals or the healthcare system
show meaningful improvements in retinal screening attend-
ance compared to usual care,”? making these areas impor-
tant to address.

There has been improvement in reaching diabetic patients
for eye screening in Northland, with reported non-attendance
rates dropping from 30% in 2012 to 22% in 2021.'7*3
Northland’s population remains at high risk for referable

diabetic maculopathy and retinopathy, with Maori and
Pacific patients failing to be reached, resulting in lower
attendance.'”*>**

We could find few published qualitative New Zealand
studies looking at barriers to attendance in diabetic retinal
screening. O’Grady et al. reported an audit of a small
Northland rural community diabetes support group, which
met weekly and was run by patients and their families, with
Maori sovereignty acknowledged. Along with retinal screen-
ing, podiatry, nursing, dietitian and GP consultations were
provided at no cost. An exercise program and food were
provided. Although from a low base, improvement in retinal
screening rates, lipids, HbAlc and other measures were
reported over a 3-year period.®

A systematic review of qualitative retinal screening liter-
ature found cultural competency to be a facilitator to screen-
ing.? Baxter, in a literature review on barriers to health care
for Maori with known diabetes, outlines the cultural appro-
priateness of services with the importance of communica-
tion and understanding of cultural values, beliefs and
practices, with possible facilitators to diabetes care being
community empowerment, marae-based clinics and educa-
tion.® Maori Health inequities in diabetic retinopathy are
well known in Northland.>* Although numerous explana-
tions have been postulated, it is important to note that
Europeans are significantly less likely to report giving prior-
ity to others needs over their own compared to Maori, and
that this might impact on health clinic attendance, as
reflected by comments from participants in this study.*®
In our study, a low number of patients were offended by
critical comments made by screening staff, and this might
impact on trust in the service. Poor cultural safety has been
reported as an issue in a systematic review of diabetic
retinopathy screening literature.?

A number of studies have also reported trust in direction
given by a healthcare professional to have a retinal screen-
ing, as a facilitator.>>>%® Although GPs are generally trusted
by their patients, they have reported time pressures as a
barrier to referral for retinopathy screening.?” In our audit,
just over half of patients reported they had been encouraged
to attend screening by a GP or nurse.

Appointment system failure appeared as a theme on induc-
tive analysis of patient comments. A diabetes annual check
nurse-led clinic audit in an urban setting found the most
frequent reason for non-attendance was being unaware, for-
getting or being confused about the appointment time.*® We
found that one-fifth of patients reported not receiving an
invitation; this may well be related to poor cell phone cover-
age, rural mail issues, a mobile population and family living
arrangements. Other studies have reported similar invitation
failure rates.? In our study, a significant number of patients
were not contactable by two phone calls on different days
and times. In discussion with the register administrator, we
found that the register operates separately from the NDHB
database and is unable to update patient contact details
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including phone numbers automatically. Potential solutions
in improving the system would include improvement of rural
cell phone services, multiple mode-repeated invitation messa-
ging with notification to concerned health providers involved
in the patient’s care; and pre-clinic contact and regular auto-
mated and integrated contact detail updates of the retinal
screening database. Other solutions include management pro-
tocols for notifications, including non-attendance, to all
healthcare providers involved. A more flexible and interactive
appointments system is also recommended that enables
patients, their whanau or the wider healthcare team, to orga-
nise suitable appointment times, to manage work and financial
attendance barriers and other priorities preventing attendance.

Knowledge of retinopathy screening and risk of blindness
in patients with diabetes has been reported as a factor in
attendance, with some studies calling for more education of
patients and their families.>?>*%2?° In our audit, the major-
ity of patients understood diabetes could affect vision, but
only a minority knew the available treatments. Poor vision,
mobility and co-morbidities have also been reported as
barriers.?®?° A number of patients in our audit had less
than legal driving requirement acuity, likely making them
reliant on others for transport. Additionally, financial barri-
ers were reported as an issue, such as not having money or a
vehicle for transport. This finding is in contrast to recent
research suggesting that socioeconomic status is not a risk
factor for non-attendance in the Northland population.’”

Strengths of our study were high and representative
response rates to the survey and the ability to review the
patient’s medical record as the first two authors were part of
the primary care team. The use of a mixed method approach
provided deeper insight into the barriers that patients face.
Limitations were that we surveyed a single rural practice
population that may limit generalisation of results to other
NZ general practices where variations in the system of
screening delivery exist.”'°

Conclusion

Our study found three themes to be addressed to improve
screening rates: the appointment system, barriers, and trust
in the healthcare system. Similar themes were found in a
systematic review of diabetic retinopathy screening.® Maori
reported significantly more barriers to screening. A multi-
disciplinary approach in education, support and system
improvement is required to ensure efficient and uniform
eye screening service delivery to patients. Improvements
could be made in widening capacity, accessibility and flexi-
bility of the appointments system, building trust through
empathy, courtesy and cultural competence of healthcare
workers, communication between primary care and screen-
ing services, and addressing access barriers. A health navi-
gator or kaiawhina could be a key worker in facilitating eye
screening and overcoming barriers.
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