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Abstract

Background: Vision is essential for ageing well, supporting the independence and quality
of life of older people. The aim of this study is to define the role of an optometrist in an
embedded allied health multidisciplinary team (EAHOP). Methods: This was a mixed-
methods implementation study conducted within a pragmatic paradigm with optometrists
conducting comprehensive vision and eye health assessments for all residents. The im-
pact of visual function was measured using the National Eye Institute Visual Functioning
Questionnaire–25 (NEI VFQ-25). Results: Twenty-nine of the 36 recruited participants
opted in for optometry assessments. Vision impairment was identified in most participants
(65%), defined as best-corrected visual acuity > 0.3 logMAR in the better eye. Partici-
pants with vision impairment had lower scores on vision-specific items on NEI VFQ-25
than those without impairment but scored higher for general health items (45.6 ± 6.8 vs.
39.4 ± 15.3); however, the NEI VFQ-25 has not been validated in this population. Optome-
try interventions were provided for 24 (82.7%) of the participants who received assessments,
including new or updated spectacle prescriptions, referrals to ophthalmologists, eye care,
vision aids, and environmental modification. Conclusions: This novel study suggests the
important role of optometrists in promoting eye health and vision assessment in nursing
homes, and the value of their inclusion in multidisciplinary teams.

Keywords: allied health; falls; frailty; engagement; residential aged-care homes; dementia;
transdisciplinary care; multidisciplinary teams; vision impairment

1. Introduction
Australia’s ageing population is increasing. There are currently 1.2 million people

aged 80 years and over, which is expected to double within 20 years [1], leading to greater
demand for aged-care services [2]. Visual impairment, classified as impairments impacting
distance, near visual acuity and contrast sensitivity, is common in older people [3], and is
expected to increase with advancing age [4]. Vision impairment is high in nursing homes
in Australia (called Residential Aged Care in Australia), with around 78% of residents
having some form of eye disease [5]. Mobility [6], self-care ability [7], social integration [8],
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and cognition [9] are all affected in older people experiencing vision impairment. Older
people with vision impairment are more likely to enter nursing homes [10,11], have an
increased incidence of falls [12] and dementia [13,14], and poorer mental health [15,16] and
quality of life [17]. Moreover, there is a bidirectional relationship between vision–cognitive
impairment and frailty, where each condition amplifies the effects of the other [18,19].
Understandably, blindness has been ranked as the worst impairment or disease to be
afflicted with [20]. However, over 90% of people with vision impairment have either
preventable or correctable causes [21].

As older people living in nursing homes are more likely to experience vision impair-
ment [16], correctable or treatable optometry services need to be provided to optimise
residents’ vision to support independence and quality of life. Currently, there is poor
accessibility to optometry services for older people in Australian nursing home settings [5].
Residents often require transport to clinics, which poses a considerable challenge due to
physical and cognitive impairments commonly experienced by the population. Addition-
ally, there is no routine screening for vision impairment in nursing home services [22],
increasing reliance on either the residents, their families, or an already under-resourced
system to identify and initiate services for eye care. In Australia, optometrists who provide
services in nursing homes can be paid through the relevant Medicare Benefit Scheme item,
although fewer than 5% of optometrists regularly provide services in nursing homes [23].
The Royal Commission into Aged Care Quality and Safety [24] recommended implement-
ing novel models of allied health to reduce the rates of falls and improve quality of life
in residents, including provision of optometry services [25]. To date, only one Australian
intervention has published results on the provision of onsite, comprehensive eye services
in nursing home settings, which found significant improvements in those presenting with
near visual acuity, emotional impact of vision impairment, and quality of vision [22].
However, this was a single-discipline intervention that excluded residents with greater
than moderate cognitive impairment and limited the generalisability of findings to the
nursing home population, where many are living with dementia [26]. Despite the vital
role of vision in maintaining health and wellbeing, optometrists are rarely included in
multidisciplinary teams.

The enhanced allied health for older people in residential care (EAHOP) is the first
known trial to include an optometrist as part of the multidisciplinary team to provide onsite,
mobile comprehensive eyecare for residents in nursing homes [27]. The aim of this study
is to define the role of an optometrist within an embedded allied health multidisciplinary
team (EAHOP), with secondary aims of identifying ocular problems and their impact,
describing perceived learning opportunities for optometry students, and detailing the
implementation of the optometry role.

2. Materials and Methods
2.1. Study Design and Setting

This implementation study reports on the optometry arm of the EAHOP trial, which
aimed to implement an evidence-based, multidisciplinary allied health model of care in
nursing homes [27]. The model of care involved a general practitioner, a registered nurse
(clinical liaison manager), allied health clinicians (occupational therapist, physiotherapist,
dietitian, optometrist, speech therapist, and pharmacist), and allied health assistants who
implemented evidence-based interventions related to managing frailty, preventing falls, and
maintaining engagement in everyday activities [27]. The EAHOP trial was a pre–post study,
with a baseline period of 6 weeks, intervention period of up to 36 weeks, and a follow-up
period of 24 weeks. The study reported in this manuscript was a convergent mixed-methods
evaluation of the optometry intervention within the EAHOP trial, where quantitative and
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qualitative data were collected in parallel and integrated during analysis [28]. This research
was situated in the pragmatism paradigm, which embraces a plurality of methods and
focuses on solving practical problems within the real world [29]. The qualitative component
of this study was conducted with a qualitative descriptive approach [30]. This approach is
useful for addressing problems that are not focused on theoretical understanding, but rather
focused on quality improvements and change within the practical setting by providing
straightforward description of perceptions and experiences [31]. Qualitative description is
best aligned with relativism and interpretive ontology and epistemology [32]. Relativism
posits that “no one reality can exist as each individual will assign their own interpretation
and meaning” [33], and interpretivism argues that truth and knowledge are subjective, and
as such, embraces the subjectivity of the researcher and its participants [34]. This study was
approved by the University of Canberra Human Research Ethics Committee (App #11658)
and conducted according to the Declaration of Helsinki.

2.2. Model of Care

The broader study’s model of care was informed by the Institute for Healthcare’s
Improvement 4 Ms framework for an age-friendly health system [35]. The four Ms include
(1) what matters, (2) mentation, (3) medication, and (4) mobility. The detailed model of
care for the trial, including the multidisciplinary workflow, is described in the published
protocol [27]. The optometry arm of the trial involved providing a comprehensive onsite,
mobile assessment of visual function to address visual impairments that could contribute
to the risk of falls. It is described in detail below.

2.3. Participant Recruitment

This study was conducted at a not-for-profit, nursing home in Canberra, Australia. The
nursing home provides 100 beds across six households, including one dedicated memory
support unit providing care for some residents with dementia. The home provides 24 h
care as well as support for personal care, clinical, and leisure activities. Residents requiring
optometry services usually need to organise appointments in the community; otherwise, a
local optometrist provides ad hoc visits based on availability. This study had five participant
groups: (1) residents participating in the EAHOP trial; (2) the study optometrist; (3) the
student optometrists who performed assessments and prescribed interventions as part of
their clinical placement; (4) nursing home staff; and (5) a subgroup of resident participants
and their family members who were included to explore their experiences of living in
nursing homes and participating in EAHOP.

All new or existing permanent residents of the home were eligible to participate in the
trial, including those with a diagnosis of dementia or cognitive impairment. For residents
with severe dementia or those on an end-of-life pathway, consultation with the medical
and nursing team was conducted to determine if they could be ethically included. The
trial was promoted through the nursing home’s usual communication pathways, including
newsletters, resident meetings, and flyers distributed throughout the home. We also
promoted the programme at multiple resident meetings prior to recruitment. We had ethics-
approved flyers promoted in the facility’s e-newsletter and printed versions placed around
the facility. Residents presenting with severe dementia, end-of-life status, communication
impairment, or low capacity were not excluded from participating in the study. Resident
participants were recruited through self-volunteering, nomination by family members,
Enduring Power of Attorney (EPOA), staff, or through word of mouth from enrolled
participants. Residents who were nominated by staff were contacted by EAHOP staff to
discuss participation. Residents were recruited into seven groups of up to seven people,
with each group starting the intervention two weeks after the preceding group. Since the
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recruitment strategy was an opt-in program, no one “declined” to participate; however,
we had 1 resident who signed the consent form but later withdrew before the program
started due to conflicting medical appointments. A nurse team leader conducted screening
of allied health needs with participating residents and referred to each discipline in an
opt-in approach. All residents or their EPOA provided written informed consent for their
participation, including for participating in interviews. In the case of residents with a
diagnosis of dementia, their designated family member or EPOA were contacted and
consent was obtained.

2.4. Data Collection
2.4.1. Screening and Vision Assessment

In the baseline period, each participant was screened by the study’s clinical liaison
manager to determine allied health needs. Participants screened during the initial interview
as having vision impairment were offered a vision assessment as part of their intervention,
and those who consented were referred to the optometrist in the trial for vision assessments.
All ocular assessments were conducted by final-year optometry students at the University
of Canberra, as part of their external placements for meeting accreditation requirements
of endorsement by the Optometry Council of Australia and New Zealand, under the
supervision of a qualified clinical optometrist. Visual function measures included refrac-
tion, distance and near visual acuity, on logMAR charts [36] and contrast sensitivity on a
Pelli–Robson contrast sensitivity chart [37] with lower values representing better visual
performance. Trial frame subjective refraction was completed at a 3 m testing distance and
threshold termination rules included >2 errors on a single line [38]. If the participant could
not resolve the largest set of letters on the acuity chart, the chart was moved to 1 m and
repeated with an addition of +0.75D to correct for the test distance. If participants could
not resolve any letters at 1 m, then the participant’s ability to count fingers, detect hand
motions, or perceive light was evaluated in that order.

A neurological assessment was conducted by the assessment of confrontation fields,
pupil responses, and ocular motilities. Ocular health was measured by direct ophthal-
moscopy for assessment of the macula and media opacities following dilation with 2.5%
Phenylephrine and 1.0% Tropicamide where not contraindicated. Lenticular opacities were
assessed according to the Lens Opacities Classification System III [39]. Ocular surface
disease was measured with fluorescein staining of the anterior segment according to the
EFRON grading scales [40]. Intraocular pressure was measured with rebound tonometry
(I-care, Helsinki, Finland).

Each participant and their relevant family/carer were involved in at least one case
conference where the results of all allied health initial assessments, including optometry,
were discussed and integrated. The results in consultation with the GP, the resident and
their family were used to identify appropriate management strategies, any allied health
team collaborative management required, and support interprofessional collaboration.
Following the case conference, any optometry interventions were implemented.

2.4.2. Optometry Interventions

Interventions included prescribing spectacles, low-vision aids and environmental
modification, or referral to ophthalmology. Spectacles and low-vision aids were ordered
from the University of Canberra optometry clinic and delivered to the resident. Envi-
ronmental modifications were conducted in collaboration with the occupational therapist
on the EAHOP team and included adjustments in lighting and contrast of furniture and
walls. If visual impairment was due to ocular pathology identified during examination,
an appropriate referral to a medical specialist was drafted by the attending optometrist
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and forwarded to the nominated health professionals. Reports of the outcomes of vision
assessment and recommendations were documented in the resident’s case notes. Follow-up
appointments were arranged as necessary in response to review triggers.

2.4.3. Outcome Measures

The National Eye Institute Visual Functioning Questionnaire–25 (NEI VFQ-25) is a
commonly used quality of life questionnaire in ophthalmology. We selected this patient-
reported outcome measure due to its ease of administration and utility of the question-
naire for understanding the relationships between management of ocular disease and
self-reported vision-related function. The vision-specific outcome measures were con-
ducted in the baseline period prior to intervention. The impact of ocular pathology on
visual function was measured with the NEI VFQ-25 [41]. The NEI VFQ-25 results are
primarily driven by binocular vision status [42], which is often used as a measure of visual
function in chronic eye diseases [41]. It includes eight subscales of near vision, distance
vision, driving, ocular pain, role limitations, dependency, social function, and mental health,
with single items for general health, general vision, peripheral vision, and coloured vision.
Each subscale is scored on a scale of 0 (worst) to 100 (best).

The questionnaire was read out and recorded by the attending optometrist. Partici-
pants were given unrestricted time and privacy to understand and respond to the questions.
If additional time was needed, a subsequent appointment was scheduled for this purpose.
The questionnaire was scored manually according to the scoring algorithm. Both eyes
were completed together and not considered separately. Quantitative data regarding imple-
mentation of the model of care were recorded, including the number of participants who
had vision assessments conducted, interventions prescribed and accepted, ophthalmology
referrals, and the direct and indirect time optometrists spent on resident care.

Secondary analysis of the interviews was performed for this study, where text relevant
to the optometry arm of the EAHOP trial was extracted from the transcripts. The original
purpose of the interviews was to obtain information on process evaluation, student place-
ment experience, and resident and family member experiences before and during the trial.
The process evaluation involved convenience sample of all EAHOP intervention staff and
purposive sampling of leadership staff within the nursing home. The student placement
experience involved purposive sampling of allied health students who experienced a place-
ment at the nursing home through the EAHOP trial. A purposively sampled subgroup of
residents and family members who participated in the EAHOP trial was interviewed to
explore their experiences of living in the nursing home before and during the EAHOP trial.
Unstructured, narrative interviews were conducted with the residents and their families to
explore their experience of living in nursing homes before and during the trial, using an
interpretive phenomenological analysis approach. Interviews were conducted by AP, an
experienced qualitative researcher who was known to some participants. Semi-structured
interviews were conducted with the optometrist, optometry students, and nursing home
staff. Semi-structured interviews were conducted for the process evaluation and explo-
ration of student placement experience in a nursing home, with interview guides supplied
in the Supplementary File S1.

Data adequacy was determined by information power for the process evaluation
and student placement experience interviews [43], and by interpretive phenomenological
analysis principles for the resident and family interviews [44]. Whilst information power
guided interpretation of data adequacy for the present study, the nature of secondary
analysis of qualitative data limited the ability to achieve adequacy. The highly specific
nature of this study meant fewer participants were needed; however, depth of resident
and family interview data specifically relevant to the optometry service meant a higher
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number were needed than was available. This is primarily related to the unstructured
interview approach, as the residents chose what to discuss rather than the interviewer.
Interviews with the optometrist, optometry students, and nursing home staff were con-
ducted following completion of their involvement in the trial. For residents and their family
members, interviews were conducted around the time of completing their intervention
period. The studies described have not yet been published. Using secondary data for
analysis of discipline-specific evaluations was chosen to minimise participant burden. All
interviews were transcribed using a third-party service and checked for accuracy by the AP.
A researcher reviewed all transcripts and extracted data pertaining to the optometry arm
of the EAHOP trial. Complete transcripts from the optometrist and optometry students
were included, and sections from the transcripts of other participants’ interviews were
contributed, discussing the optometry service or outcomes. Interviews were conducted
between July 2024 and April 2025.

2.4.4. Statistical Analysis

We first assessed the normal distribution of continuous variables based on Skewness
value. Accordingly, the variables with a Skewness value between −1 and 1 were considered
normal. Categorical data were summarised using frequency statistics and visualisation.
Continuous data were summarised using the mean ± SD or median (IQR) based on the
normal distribution. To compare participant-level characteristics between those with and
without vision impairment, we used independent sample t-tests for normally distributed
continuous variables and the Mann–Whitney U test for non-normally distributed variables.
Chi-squared tests (or Fisher’s exact test when expected cell counts were < 5) were used for
categorical variables. Vision impairment was defined as best-corrected distance or near
visual acuity in the better eye >0.3 logMAR [45]. A p-value of less than 0.05 was considered
statistically significant. Pearson’s tests were utilised to evaluate correlations between ocular
measures. To determine factors affecting vision impairment, we used generalised linear
mixed models with participant ID as a random intercept to account for the correlation
between the two eyes of the same participant. All ocular variables were defined as fixed
effects. Based on clinical reasoning and the prior literature, we pre-specified a limited set of
hypothesis-driven correlations between key ocular and participant-level variables. Only
these pre-specified correlations are reported in the main text; a full correlation matrix is
provided in the Supplementary Materials (Table S2). We used Spearman correlation in
this analysis.

Given the small sample size and the exploratory nature of this study, all statistical
tests were two-sided, and p-values < 0.05 were considered statistically significant without
adjustment for multiple comparisons. However, findings with p-values approaching 0.05
should be interpreted with caution, and all results are presented with 95% confidence
intervals to provide a more complete picture of the effect estimates.

Analysis of interviews was conducted using the manifest qualitative content analy-
sis according to the methods outlined by Graneheim and Lundman [46]. This involved
(1) familiarisation with interview transcripts; (2) extracting meaning units; (3) condensing
meaning units; (4) labelling condensed meaning units with codes; and (5) grouping codes
into sub-categories and categories. Qualitative analysis was led by the AP, an experienced
qualitative researcher, and supported by the SI. Two interview transcripts were coded inde-
pendently, and interpretations were discussed to deepen insights and explore alternative
interpretations. Data analysis was conducted using NVIVO software (QSR International
Version 12). Refer to Supplementary Table S1 for the qualitative coding tree.
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2.4.5. Study Rigour

Validity and reliability of quantitative data were supported using trained assessors in
data collection, audits of data accuracy, and selection of valid and reliable outcome measures
and assessments. Trustworthiness of qualitative data was enhanced through fulfilment of
the criteria outlined by Graneheim and Lundman [46]. Credibility was fulfilled through
careful attention to participants’ views in analysis, achieved through the representativeness
of categories and findings. Privacy and confidentiality were upheld throughout data
collection, ensuring participants felt free to speak openly, and participant’s perspectives
were accurately depicted through verbatim transcription and checking for understanding
throughout interviews. Dependability was supported through peer debriefing and reflexive
analysis journals during analysis. Transferability is supported by detailed description of the
study setting and the implementation of the optometry model. The Standards for Reporting
Qualitative Research guidelines were used to support reporting the qualitative component
of this study [46] (Supplementary File S1).

3. Results
3.1. Sample Characteristics

A summary of participant demographics is presented in Table 1. In total, 36 par-
ticipants were recruited for the trial, of which 29 (81%) consented to vision assessments.
Most participants who agreed to vision assessments were vision-impaired (66%), and nine
participants (31%) were pseudophakic. Most participants in vision assessments presented
with only one ocular condition (41%). Optometry participants had a mean age of 86 (SD
6) years with a symmetrical distribution between genders (females, 50%). The preva-
lence of dementia among the participants was 44%. Table 1 provides data on participant
characteristics.

Table 1. Participant characteristics.

Characteristics All (n = 36) Optometry Services (n = 29)

Age, mean (SD) 86 (6) 86 (6)
Female, n (%) 18 (50) 13 (45)
Cognition (PAS *), median (SD) 7.1 (14.8) 5.0 (2.0–8.9)
Months in nursing home, mean (SD) 24 (26) 24 (28)
Health conditions, n (%)

Anxiety/depression 14 (39) 11 (38)
Cardiac disease 11 (31) 10 (34)
Cerebrovascular disease/stroke 7 (19) 7 (24)
Dementia 16 (44) 12 (41)
Hypertension 18 (50) 15 (52)
Respiratory disease 9 (25) 7 (24)
Visual impairment α 19 (66)
No vision impairment 10 (34)
Pseudophakic 9 (31)

No. of ocular conditions β

1 12 (41)
2 or more 2 (7)

α = Vision impairment defined as best-corrected visual acuity > 0.3 LogMAR; β = ocular conditions
including cataracts, age-related macular degeneration, glaucoma, vascular occlusive disease, and
hypertensive retinopathy; * PAS = Psychogeriatric Assessment Scales (PAS).

3.2. Implementation of the Model of Care

Optometrists delivered 2020 min of direct care and 450 min of indirect care, equating
to 70 direct minutes and 16 indirect minutes per resident. Direct care involved conducting
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vision assessments, follow-up appointments, and case conferencing. Indirect care involved
documenting assessments and collaboration with other members of the multidisciplinary
team for intervention tailoring. Figure 1 provides an overview of the optometry service, in-
cluding the assessments, interventions, and follow-up appointments made. The optometrist
collaborated with the occupational therapist for four (14%) participants to support aid
prescription, environmental modification, and quality of life. Of the thirteen residents who
had follow-up appointments, nine had one follow-up, three had two follow-ups, and one
had four follow-up appointments.

Figure 1. Flowchart of optometry service.

3.3. Qualitative Results

Optometry-specific data were extracted from nine interviews; optometrist (n = 1),
student optometrists (n = 3), nursing home staff (n = 1), resident (n = 1), and family
members (n = 3). The optometrist had 11 years of industry experience, including 7 years as
an optometrist. Interview duration for optometrist and optometry students ranged from
14.52 to 34.51 min. Interview participants were mostly female (78%).

3.4. Importance of Vision Health Services for Older People

Most participants discussed the importance of vision health services for older people.
This included how assessing visual health played an important role in preventing and
detecting other health conditions, such as diabetes or infections, that older people may be
more predisposed to. Visual health was also discussed as being important for supporting
cognition, safe mobility and quality of life. For example, one student optometrist reported
how a resident was not comfortable walking at night due to their astigmatism, and in
contrast another student stated that the programme helped them support patient choices,
e.g., it is “nice to give a patient more autonomy or able to do their own tasks and have
confidence to be able to do it” (Student 2).
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3.5. Service Delivery

Participants reported key limitations with the current optometry services for older
people living in nursing homes. Among the most notable were the many barriers impacting
accessibility of optometry services, which included reliance on family members organising
appointments, transport to and from appointments, and impaired mobility of residents
impacting the journey between transport and storefronts.

“There aren’t many optometrists who would come to aged care facility, so the families
would have to make an appointment and take them to see the optometrist and then have
to take them back if they needed new prescription, when their glasses were ready . . . and
that can be quite a challenge.” (Nursing Home Staff)

Additionally, the standard 30 min appointment times meant that there was limited
time to discuss the results of eye assessments as residents often need additional time to
allow for effective communication. The optometrist reflected that “I have a feeling that’s
where a lot of their kind of misunderstanding or confusion lies because the practitioner
needs to get everything done in about 28 min and then spend two minutes talking to them”.
The final limitation reported by participants with usual optometry services for nursing
homes is the widespread absence of funding and access to optometrists in multidisciplinary
team-based care in nursing homes.

Providing onsite, comprehensive assessments as part of the EAHOP model of care was
identified as a key contributor to improving access to optometry services for residents. This
was reported to reduce the physical demand on residents and increase their comfortability
during appointments. Additionally, the flexibility in scheduling and ongoing presence of
the optometrists as part of the multidisciplinary team provided opportunities to accommo-
date residents’ schedules and fluctuating health, as well as being able to reiterate outcomes
of assessments or recommendations.

The optometrists described a range of interventions prescribed to help residents with
vision impairment. Most commonly, this included updating glasses prescriptions and
prescribing low-vision aids, which included magnifying glasses or additional lighting,
as well as other environmental modifications (e.g., contrasting colours in bathrooms, or
the use of tape on silver handrails to increase usability and safety of residents’ rooms).
Interventions also included education for eye health, such as eyelid hygiene to manage
blepharitis, both for the residents and personal care workers looking after the residents.
Most importantly, optometrists described health counselling as a key point of difference
in this model compared to usual services. Most participants described how residents
commonly had cognitive or communication impairments, requiring extended counselling
to ensure comprehension. Counselling was also supported by family members or care
workers attending appointments.

“Sometimes you don’t know what made sense to them [residents], what didn’t make sense
to them, and sometimes they struggle to articulate that to you, but I think someone who
knows them better is able to articulate for them sometimes if they had a family member
with them, I found that it moves a little bit easier for them”. (Student 2)

This counselling was especially beneficial for some residents who were no longer
able to access optometrists due to declining health, as it gave a “reference point” for the
residents’ current vision, which provided a “level of reassurance that she had what she
needed” (Family member 3). Intervention and counselling effectiveness was reported to
be enhanced through multidisciplinary collaboration. The optometrist described how the
multidisciplinary nature of the trial supported professional learning opportunities that are
not provided during training or professional development (“So I think one of the main
things is when we’re dealing with dementia patients or memory support, how do we
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actually get the subjective and objective kind of results we need?” Optometrist). They also
described collaboration with an occupational therapist for environmental modification and
the ability to receive feedback on the effectiveness of their recommendations as additional
opportunities for professional development.

3.6. Student Learning

The optometry students spoke about how their placement provided unique learning
opportunities, supporting skill development and learning that otherwise would not have
been provided during their training. Some reflected that with other placements, they had
not encountered age-related conditions. Students were provided with an opportunity to
develop communication skills by working with older people with cognitive or communica-
tion impairments. The optometrist spoke of the opportunity to teach the students manual
techniques with equipment for the trial frame refraction, with one student reflecting that
“it was a bit more difficult, but it did definitely help us with our skills and also being
able to explain it because we wouldn’t really normally use this equipment outside of this
placement” (Student 2). Additionally, the placement was described as unique for being
a purely health-focused appointment, which supported students in advocating for the
importance of vision health. The students emphasised the importance of having a skilled
clinical educator during their placement to facilitate these learning experiences and help
them navigate how to use the new equipment. All students described their placement as
rewarding, resulting from observing the positive impact they had on residents.

“I really feel like I gained a lot from it because I learned that we have a very notable role in
helping people who have less access or less easy access to healthcare”. (Student 1)

3.7. Improvements and Sustainability

Overall, most participants thought the optometry service ran well at the nursing homes.
The optometrist commented that the NEI VFQ-25 included some irrelevant questions for
the driving-related population; however, they noted that there were no alternative vision-
related questionnaires for the population. Some students had suggestions for improvements
to their placement or the residents’ experiences. These included more training on the
equipment prior to use during an appointment with a resident and increasing comfort for
some residents. Both were in response to the equipment requiring manual changes, which
was time-consuming and resulted in longer appointments. Students also expressed a desire
for their placement to be longer.

Whilst the service was described as well set up, the optometrist identified consider-
ations needed for future iterations of the programme if conducted in different settings.
The first was the need for a fixed distance for assessments, which will influence where
appointments can run in the nursing home. The second point was access to optometry
equipment, which was facilitated through the university but may pose challenges for
independent practitioners wanting to provide onsite assessments. The third point was
the university clinic’s ability to provide spectacles through the spectacle subsidy scheme,
which often meant no cost to residents. The final consideration is that a practitioner is
needed who would be willing and capable of operating with a flexible schedule to support
residents’ needs.

3.8. Effect of Vision Impairment on Study Variables

Table 2 presents the effect of vision impairment on ocular measures. We used the
ocular measures recorded during vision assessments to evaluate the variables that might
determine the assessment outcomes and the value of vision assessments as part of the
multidisciplinary team. As expected, near visual acuity and contrast sensitivity declined
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in participants with vision impairment (+3.27 ± 2.11 LogMAR; +0.11 ± 0.09 LogMAR,
+2.09 ± 2.42 LogCS, respectively); however, these functional measures failed to reach
significance. The small effect on the prescribing of updated spectacles and referrals to
ophthalmology for subjects participating in vision assessments also did not reach signifi-
cance (0.08 ± 0.83, p = 0.92; −0.56 ± 1.57, p = 0.72, respectively) for managing undiagnosed
ocular conditions.

Table 2. The associations of ocular variables with vision impairment based on generalised linear
mixed models.

B SE 95% CI p-Value *

Intercept −3.97 3.45 −11.28, 3.34 0.27
Near VA BE 0.11 0.09 −0.09, 0.31 0.25

Contrast sensitivity 2.09 2.42 −3.04, 7.22 0.40
Corneal Score RE total 0.32 0.58 −0.91, 1.55 0.59
Corneal Score LE total −0.68 0.80 −2.39, 1.03 0.41

Conjunctival Score RE total −0.81 1.18 −3.13, 1.70 0.50
Conjunctival Score LE total 0.79 1.21 −1.77, 3.35 0.52

Number of new or updated spectacles 0.08 0.83 −1.67, 1.84 0.92
Number of referrals to ophthalmology −0.56 1.57 −3.88, 2.76 0.72

Regression coefficients (estimate), standard errors (SEs), 95% confidence interval, and significance
(p-value) for mean reference response and contrast variables. The reference condition represents
the mean response of eyes with no vision impairment. * Obtained from the generalised linear
mixed models.

3.9. VFQ-25 Measures

Table 3 presents the mean scores of the NEI VFQ-25 questionnaire conducted on
all participants, measured at their first examination. The cohort was divided into those
presenting with and without vision impairment. For the general health subscales, all visual
function subscales were higher for participants with vision impairment relative to no vision
impairment with distance activities reaching significance. When vision-specific functions
were evaluated, no significant difference between groups was found.

Table 3. NEI VFQ-25 items between participants with and without vision impairment.

Total No Vision Impairment Vision Impaired p-Value * Skewness **

General Health 43.75 ± 31.49 39.29 ± 40.46 45.59 ± 28.28 0.66 0.09
General Vision 58.33 ± 22.78 51.43 ± 19.52 61.18 ± 23.95 0.35 −0.79
Ocular Pain 100 (62.5–100) 50 (25–100) 100 (75.0–100) 0.13 −1.13
Near Activities 73.86 ± 23.89 68.05 ± 24.95 76.04 ± 23.93 0.50 −0.26
Distance
Activities

76.11 ± 19.89 63.89 ± 21.52 84.26 ± 14.70 <0.05 −0.47

Vision Specific:
Social

Functioning
100 (75.0–100) 75 (56.2–100) 100 (96.9–100) 0.19 −1.30

Mental
Health

81.2 (68.7–100) 100 (68.7–100) 81.2 (62.5–96.9) 0.19 −1.09

Role
Difficulties

67.19 ± 31.02 67.86 ± 39.43 66.91 ± 28.28 0.95 −0.66

Dependency 87.5 (77.1–100) 91.7 (83.3–100) 83.3 (75.0–100) 0.71 −2.43
Colour Vision 100 (100–100) 100 (75.0–100) 100 (100–100) 0.62 −2.13
Peripheral Vision 100 (75–100) 100 (50.0–100) 100 (75.0–100) 0.95 −1.51

Data are presented as mean ± SD for continuous variables with a normal distribution and median
(25th–75th) for those without a normal distribution. * Obtained from independent sample t test
for variables with a normal distribution and Mann–Whitney U test for non-normally distributed
variables. ** Variables with Skewness values between −1 and 1 had a normal distribution. Bold
values indicate statistical significance (p < 0.05).
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We also evaluated correlations between ocular measures among participants with
one or more vision impairments (Table 4) and found that participants with more than one
functional vision impairment had a statistically significant positive correlation with the
prescribing of new vision aids (r = 0.48, p = 0.01). Reduced distance visual acuity was
positively correlated with any vision impairment (r = 0.54, p = 0.003). As expected, the eyes
were highly correlated with one another, as evidenced by significant correlations in corneal,
conjunctival, and intraocular pressure measures between the eyes. The number of referrals
was negatively and significantly correlated with contrast sensitivity (r = −0.63, p < 0.01).

Table 4. Spearman correlation coefficients for some visual assessment variables for participants.

Variable 1 Variable 2 r p

Distance VA Near VA (BE) −0.19 0.36

Distance VA Contrast Sensitivity (BE) 0.73 <0.01

Near VA Contrast Sensitivity (BE) −0.17 0.42

Contrast Sensitivity Number of Referrals −0.63 <0.01

4. Discussion
This implementation study provides valuable insights and information on the role of

a mobile optometry team integrated into a multidisciplinary allied health service model
aimed at improving outcomes focused on falls, frailty and engagement. The results of this
study suggest that people living in nursing homes with vision impairment that participated
in vision assessment had higher rates of visual aids prescribed to them. A recent report by
Smith et al. [14] confirmed the impact of vision impairment on dementia in older people.
Identifying and managing vision impairment by prescribing visual aids and suggesting
appropriate referrals to ophthalmology for management of degenerative ocular disease
reduces the rate of vision impairment in older people, potentially modifying the association
with dementia and loss of independence. Overall, this study presents foundational insights
into how an embedded optometry service for nursing homes may address widespread
gaps in optometric care for older adults.

Contrast sensitivity, a key measure of visual function and mobility [47], was signif-
icantly negatively correlated with near acuity, demonstrating that lower logMAR near
acuity, representing greater acuity, is associated with higher contrast sensitivity. An inverse
relationship was found with distance acuity. These mixed results may be due to the fact
that visual function was characterised differently between contrast sensitivity and spatial
resolution measures [48], especially in the presence of early eye disease [49]. Interestingly,
our evaluation of residents found a significant positive correlation between participants
presenting with greater than one vision impairment and the prescribing of new vision aids,
suggesting that residents with reduced visual function experienced advanced vision loss
and were prescribed updated vision aids. We hypothesise that the unexpected NEI VFQ-25
results showing higher scores for participants with vision impairment for general health
scales may be due to participants with long-term vision loss having accepted their visual
limitations and developing behaviour modification to overcome the limitations encoun-
tered in their day-to-day function. Alternative explanations may include the response bias
introduced by our recruitment strategy, potential cognitive impairment of participants
and limitations of the questionnaire in this cohort. Results from this study suggest that
the participants in the EAHOP trial had ocular features consistent with those that are
associated with reduced mobility and independence [47,50], and therefore, may support
the potential value of the optometrist’s role in achieving the model of care’s aim to reduce
frailty, falls, and improve engagement [27]. Overall, findings from this study contribute to
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the body of literature supporting the increased rates of vision impairment in older people
and emphasise the importance of increasing accessibility to optometry services for those
living in nursing homes.

Our findings showed improved perceived visual function in participants with im-
paired vision for general health scales; however, previous studies have associated a
>15 letter change in visual acuity as a meaningful change in the NEI VFQ-25 score [41,51].
Although unexpected, our results must be considered in the context that the NEI VFQ-25
has not been previously validated in a similar population of nursing home residents. The
VFQ-25 was not developed specifically for use in nursing homes with frail residents and
this may have affected the results. In agreement with previous reports, our findings of
high prevalence rates of vision impairment in nursing homes [10,52] justifies the need to
validate the NEI VFQ-25 in this population or consider adaptation to capture the specific
impacts of vision impairment on older people living in nursing homes. In addition, the
NEI VFQ-25 may also be poorly suited to older residents with dementia, frailty, restricted
mobility and engagement. Further work is needed to develop a suitable screening tool for
this specific population.

Currently, there is low identification of vision impairment and access to op-
tometrists in nursing homes despite its impact on resident health, safety and quality of
life [53,54], which are factors also discussed in this study. Without the EAHOP model,
twenty-nine of the thirty-six (81%) participants would have had continued unmet optom-
etry needs, and those accessing optometry services in the community may not have had
a service that accommodates the cognitive and mobility impairments highly prevalent in
a nursing home population. A recent scoping review [55] found that lack of knowledge,
screening tools, environmental modifications, links to external organisations, assistive
devices, medical treatments, and cognition were barriers to effective management of vision
loss in nursing homes. Our study supports that an optometrist embedded into a nursing
home as part of a multidisciplinary team may address some of these barriers, presenting a
solution to identify and manage vision impairment in older people. Notably, this model
supported interprofessional management of residents with occupational therapists. With
increasingly complex healthcare needs, including vision impairment, interprofessional
collaborative care for older people will become increasingly important to deliver quality
care and outcomes [56]. This requires a workforce that is prepared to assess, diagnose, and
manage ocular conditions commonly present in older populations. A recent study found
that students obtained experiences with a greater number of ocular conditions and patient
ages in rural settings compared to metropolitan settings [57]. This may be further supported
through the student placement model in nursing homes, where students were provided
with experiences in managing complex conditions and developing communication skills for
people with cognitive impairment, which may enhance the optometry workforce skillset to
be better prepared for an ageing population.

There were several limitations in this study. Firstly, the participants in the study were
recruited based on specific eligibility criteria, including vision impairment standards and
may not be representative of the broader population of residents in nursing homes. In
addition, our recruitment strategy may have introduced bias in our results and therefore
must be interpreted with caution. Only residents who opted into the optometry assessment
were evaluated which may have introduced bias in the results. Follow-up quantitative
and questionnaire measures were not completed and therefore the impact of optometric
management on visual function and quality of life were not captured, including assessment
of peripheral retinal sensitivity. Also, the limited sample size restricts the interpretation
of our findings across quantitative and qualitative data. The secondary analysis approach
may have limited resident and family member perspectives in comparison to an approach
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that conducted interviews specifically for this study. Follow-up evaluations, confirming
our results in a larger sample size of residents, are required as well as validation of the NEI
VFQ-25 in an aged-care residence population. Additionally, there was a small sample size
for qualitative data, limiting representativeness and transferability of the findings. Also,
new spectacles obtained by participants may have contributed to an increase in the risk
of falls due to magnification effects [58,59] and this was not captured in the study. Finally,
only one optometrist (MT) was responsible for data curation of ocular measures, and this
introduces a potential source of bias; however, optometry students were also involved in
data collection with supervision by the attending optometrist.

This study has several notable strengths related to its novel contributions to the field
of optometry. First, this study evaluated the contribution of optometric assessments of
vision and ocular health in a multidisciplinary model of care for residents in nursing homes,
providing novel evidence of the significant positive correlation that the prescription of
visual aids and referrals to specialist care provided to residents with more than one visual
impairment. Second, utilising students enrolled in a master’s-level optometry program
provided an opportunity for students to gain unique clinical and soft skills by evaluating
and communicating with older people with comorbidities and impaired vision. Finally, this
study allowed for a broader evaluation of mobility and function by including optometry
evaluations of visual function, providing a greater perspective for the recommendations of
improving quality of care. Therefore, the key outcome of this study was that we demon-
strated that a proportion of residents in a nursing home were supported with optometry
assessment and management in an embedded allied health multidisciplinary team utilising
optometry students on placement training and assessment. Future research should explore
inclusion of optometrists in multidisciplinary teams across different settings and the cost-
effectiveness of this model. In addition, investigation of the long-term health outcomes of
participants that enrolled in vision assessments and who received optometric intervention
is needed to inform the development of implementation guidelines.

5. Conclusions
Our proposed model of allied health includes optometrists in a multidisciplinary team.

The findings support the important role that optometrists play in promoting quality of life
in nursing homes, and the value of their inclusion in multidisciplinary teams. The use of
a student placement model may increase the accessibility of optometry services for older
people in nursing homes whilst also providing unique skills development for students.
Inclusion of optometrists in multidisciplinary teams is valuable for supporting clinicians’
shared learning and for providing comprehensive, timely care to residents. Future research
should quantitatively evaluate the value of optometrists within multidisciplinary teams
and explore how to support this model in usual practice.
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