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ABSTRACT
Introduction  The number of people living with visual 
impairment is increasing. Visual impairment causes 
loss in quality of life and reduce self-care abilities. The 
burden of disease is heavy for people experiencing 
visual impairment and their relatives. The severity and 
progression of age-related eye diseases are dependent 
on the time of detection and treatment options, making 
timely access to healthcare critical in reducing visual 
impairment. General practice plays a key role in public 
health by managing preventive healthcare, diagnostics and 
treatment of chronic conditions. General practitioners (GPs) 
coordinate services from other healthcare professionals. 
More involvement of the primary sector could potentially 
be valuable in detecting visual impairment.
Methods  We apply the Medical Research Council 
framework for complex interventions to develop a primary 
care intervention with the GP as a key actor, aimed at 
identifying and coordinating care for patients with low 
vision. The development process will engage patients, 
relatives and relevant health professional stakeholders. 
We will pilot test the feasibility of the intervention in a 
real-world general practice setting. The intervention 
model will be developed through a participatory approach 
using qualitative and creative methods such as graphical 
facilitation. We aim to explore the potentials and limitations 
of general practice in relation to detection of preventable 
vision loss.
Ethics and dissemination  Ethics approval is obtained 
from local authority and the study meets the requirements 
from the Declaration of Helsinki. Dissemination is 
undertaken through research papers and to the broader 
public through podcasts and patient organisations.

INTRODUCTION
It is estimated that 2.2 billion people have 
impaired vision, and of these, at least 1 billion 
people have a vision loss that could have 
been prevented or reduced by earlier detec-
tion or by access to treatment.1 The most 
common causes of moderate to severe visual 

impairment are uncorrected refractive errors, 
unoperated cataract, age-related macular 
degeneration (AMD), glaucoma and diabetic 
retinopathy.2 Also in affluent welfare states 
such as Denmark—constituting the setting of 
this study—visual impairment is a problem.

The incidence of visual impairment 
increases with age, and due to the socio-
demographical trajectory of an increasing 
elderly population, the prevalence of patients 
with visual impairment will increase.3 Timely 
access to healthcare has a major influence on 
the progression of eye conditions.1 2

The consequences of vision loss signifi-
cantly affect the person’s quality of life,4–6 
dependence7 and increases the risk of recur-
rent falls and fractures, which is a significant 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Visual impairment and vision loss are important 
health problems, but the role of general practice in 
relation to detection of visual impairment remains 
unclear. Through the Medical Research Council 
framework for complex interventions, this study 
seeks to unfold the potentials and limitations of the 
general practitioners (GP’s) role concerning visual 
impairment and vision loss.

	⇒ The study applies a participatory approach and ex-
plores the method of graphical facilitation to engage 
patients, relatives, GP’s and other health profession-
als in the development of the intervention.

	⇒ The intervention will be tested in a real-world gen-
eral practice setting in Denmark, which will ensure 
relevance and long-term acceptability of the inter-
vention model.

	⇒ Limitations include that the intervention is in the pi-
lot phase and will need to be tested in a larger scale 
at a later stage before wider implementation can be 
initiated.
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threat to mobility in old age.8–12 A YouGov poll showed 
that sight was by far the sensory function, people fear 
losing the most.13 Vision loss can result in worsened 
mental health,14 15 cognition16 17 and social functioning.4 
Disease progression can be complicated by other chronic 
conditions18 and can complicate management of multi-
morbidity due to decreased self-care, ability to visit clinics 
and adherence to medication. Finally, vision loss can 
increase the risks of placement in nursing homes.19 20 
Thus, visual impairment and loss has a great impact on 
the individual, their relatives,21 22 society in general and 
on the healthcare system.

General practice and visual impairment
General practitioners (GPs) handle preventive health-
care, diagnostics, treatment and care of chronic condi-
tions as well as coordinate services from various healthcare 
professionals.23 In the Global North, the GPs handle the 
majority of all medical matters. A survey set in English 
general practice from 1998 concluded that eye problems, 
including undiagnosed glaucoma and AMD, were quite 
frequent among elderly patients consulting their GP.24 
One study found that patients were more likely to have 
their eyes checked if their GP suggests it.25 In addition, 
an increased focus on eye health in at-risk populations 
in general practice is suggested to be more effective for 
early detection than broader screening programmes.26 27 
However, a recent UK-based survey of GPs indicated that 
although up to 5% of the primary consultations were eye 
related, GPs ability to identify red flags was low.28 The 
literature points to a gap where, even though patients are 
in contact with their GP concerning symptoms related 
to their vision, an unidentified number of patients may 
suffer from unrecognised visual impairment that is not 
detected in general practice.

Collaboration across healthcare professions
Since vision problems are rarely detected in general prac-
tice, the need for research into how patients and health 
professionals collaborate to identify and manage visual 
impairment becomes a relevant matter. This is in line with 
a recent Cochrane review, which concludes that future 
research should look at optimised primary care-based 
vision screening interventions.29 Patients with visual 
impairment often have contacts with many different 
healthcare professionals.30 Therefore, it is important to 
incorporate collaboration across health professions and 
sectors in a GP intervention aimed at improving identifi-
cation of patients with visual impairment.

Optometrists constitute an occupational group who 
may be the first line of contact for some patients who 
experience visual changes. Optometrists will in most 
cases operate independently without a formal collabora-
tion with other health professionals such as GPs.31 Given 
the optometrists contact with the patients and level of 
equipment for measuring vision and evaluating the eye, 
they pose a potentially important resource when collab-
oration across healthcare professions is rethought and 

are therefore important to include in the study. Their 
commercial agenda may influence their work and this will 
be evaluated in the collaboration.32 33

Aim and objectives
In this study, we aim to develop a health intervention in a 
Danish general practice setting to improve the detection 
and care of visual impairment. The patient target group 
is middle-aged and older adults and their relatives, with 
GP’s constituting the primary professional target group. 
We define visual impairment broadly to be the patient 
experience of symptoms related to vision and findings 
identified by health professionals—such as reduced 
vision field—not yet experienced by the patient, but a 
serious threat to patient vision. Visual impairment is in 
this respect not connected to specific diagnoses, but as 
previously stated, we assume frequent eye diseases such as 
glaucoma and AMD will be well represented.

The overall aim of DETECT is thus to:
1.	 Develop an intervention in general practice aimed at 

identifying visual impairment among elderly patients 
with chronic conditions.

2.	 Test the feasibility of the intervention model in gener-
al practice with a focus on ensuring improved patient 
support and education.

METHODS AND ANALYSIS
The study will be conducted in Denmark and is thus 
inscribed in a Scandinavian health system with universal 
access to healthcare. The general health status in Denmark 
is relatively high, and as far as vision is concerned, the 
incidence of legal blindness has decreased along with 
improved treatment options.34 The average life expec-
tancy has increased over the last 70 years, which is positive, 
but it also entails a rise in age-related sight-threatening 
eye diseases, such as glaucoma and AMD.35 Despite the 
decreasing incidence of legal blindness due to AMD, 
many patients are diagnosed late with irreversible vision 
loss. It seems relevant to diagnose eye diseases earlier and 
optimise the coordination of care. It is difficult to provide 
an exact number of people in Denmark who live with 
visual impairment. A national survey of health, quality 
of life and morbidity from 2007 shows that 3.8% of the 
population over 60 reported difficulties in reading a news-
paper text,36 while the Danish Eye Association estimate 
that 50.000 people in Denmark above 60 years are blind 
or visually impaired37 (total population 60+: 1.554.54238).

In Denmark, the GP is the patient’s primary entry 
point to the healthcare system, and the GP treats 90% 
of all medical cases.23 All Danes are assigned to a default 
general practice, and as many as 80% consult their GP 
at least annually, with an increased frequency among 
patients aged 50 or older. People with chronic conditions 
are offered an annual health check at their GP. A Danish 
survey from 2019 showed that 82.4% of men and 86.7% 
of women had their vision measured at their GP within 
the last 3 years.39 However, these figures are from 2010 to 
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2017. In 2017, regulations regarding driving licenses were 
changed, resulting in vision being measured only every 
15 years. This may result in a lower frequency of vision 
acuity measurements at the GP today, but from the 2017 
figures we can assume that the practice of performing 
vision measurements during the annual consultation for 
older adults is a well-known procedure.

Ophthalmologists can diagnose, treat and carry out 
the necessary checks of, for example, glaucoma and atro-
phic AMD in the primary sector. If indicated, patients 
are referred to secondary care in the hospitals’ eye 
departments. Examples of referral indications may be 
neovascular AMD, proliferative diabetic retinopathy and 
medically uncontrollable glaucoma. At the hospitals, 
ophthalmologists work publicly funded and university 
hospital clinics have an obligation to do research within 
the field.

Consultations with the GP or ophthalmologist are tax 
financed and without an out-of-pocket fee to patients.40 41 
Hospital-based eye clinics are also free of charge, but the 
patient must be referred by a primary sector ophthalmol-
ogist for treatment. In cases of acute vision loss or pain, 
patients can be seen directly in the emergency room and 
referred from there to the on-call ophthalmologist in the 
hospital eye department. Anyone can book an appoint-
ment with the ophthalmologist in the primary sector 
without a referral, but due to a low number of ophthal-
mologists compared with the increasing demand, it is 
often difficult to book a consultation within a reasonable 
time frame and geographical distance. On the other 
hand, the GP must be available to all patients inscribed in 
his/her practice and have an in-depth knowledge of the 
patient’s general health and condition. The GPs, there-
fore, seem to be in an ideal situation to identify visual 
impairment and coordinate the management.

It is estimated that around 2000 optometrists operate 
in Denmark (total population 5.8 million) and opticians 
shops can be found in most smaller cities, making it acces-
sible even in rural areas to visit an optician shop.42 43 In 
most optician shops, it is free of charge to have vision 
tested. Many optometrists offer intraocular pressure 
measurements and fundus photographs as additional 
procedures for a fee. Optometrists are thus a professional 
stakeholder that we find interesting to explore further.

Study phases
We apply the Medical Research Council guidance on 
developing, testing and evaluating complex interven-
tions.44 45 To operationalise the framework for complex 
interventions, we apply a temporal structure from the 
tradition of human-centred design to divide the project 
cycle into three main phases: (I) identify the problem, 
(II) develop the model and (III) test the feasibility of the 
model.46 Phase I+II focus on intervention development 
applying qualitative methods and phase III aims to first 
pilot test the intervention for feasibility and following 
implement it broader in a cohort study to measure effect.

The intervention explores what patients, carers and 
professionals perceive as pivotal to improve regarding 
detection, navigating care and health services and support 
possibilities for people living with visual impairment. We 
are explicitly reflective on, how process and product are 
interwoven and to a very high extent dependent on the 
context it unfolds within.44 47 Following a structured and 
well-documented design process, we identify the changes 
made and insights produced (see figure 1).

Phase I: identify—identifying key issues to address in the 
health intervention
The aim of phase I is to explore the problem we are 
addressing. We will perform a literature search on detec-
tion of eye diseases in general practice and conduct 
background interviews with a broad selection of rele-
vant stakeholders to help us map the current practice in 
detecting and diagnosing eye conditions across sectors in 
the healthcare system (see figure 2).

An essential element in human-centred design 
processes is to create understanding and empathy for the 
end-user48 49—in our case people living with visual impair-
ment and their relatives. We aim to incorporate a wide 
spectrum of eye diagnoses and develop a model to iden-
tify and diagnose visual impairment that works from the 
onset of the patient’s early symptoms, such as stumbling 
over doorsteps, difficulties in reading, distorted vision 
or difficulties related to the transition from dark to light 
spaces and vice versa. The intervention aim of increased 
patient support also includes support of relatives, who 
carry a large part of the disease burden and may experi-
ence stress and depression due to their loved one’s visual 
impairment.50

Patient and public involvement in phase I
Patients, relatives and professionals will be involved by 
providing their perspectives in various stages of the study 
and codesign core elements of the model constituting 
the intervention. The patient engagement process is 
informed by a thorough report produced by the Danish 
Center for Social Science Research on older adults with 
visual impairment and vision loss.35 The report under-
lines the need for increased knowledge on how visual 
impairment affects patients’ every day life in all aspects. 
The experiences, needs, preferences, and values of 
patients and relatives will thus be explored.51 See figure 1 
for an overview of the involvement of participants across 
the three project phases.

In phase I, we perform semistructured interviews with 
patients and relatives, preferably in their home to gain 
an insight in their experiences in the context in which 
they occur. Here, we focus on the patient journey from 
the time patients experience symptoms leading to a 
diagnosis and handling life afterwards with a diagnosis. 
After the interview, patients and relatives are encouraged 
to contact the researcher if they would like her/him to 
participate in, for example, a visit to the ophthalmologist 
or if they have further input or concerns at a later stage.
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Figure 1  DETECT overall study design and participants engaged. Figure 1+2 were created with BioRender.com.

Figure 2  Stakeholders identified to participate in a background interview.
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We will furthermore perform focus group interviews 
with older adults to investigate (1) the expectations to 
vision in old age and (2) which health professionals’ 
older adults identify as relevant when they experience 
vision changes. The focus group interviews supplement 
the interviews with patient and relative with a view to 
gain insight into the social norms and prominent atti-
tudes towards visual impairment among older adults. 
The participants in the focus group interviews are 
asked to complete the validated Visual Function Ques-
tionnaire-25 to provide more individual knowledge 
about the participants own perception of their vision 
function.52

Through participant observations, we will generate 
knowledge on the everyday working environment and 
challenges that health professionals, private optometrists 
and communal workers navigate in concerning people 
with visual impairment.53

Phase II: develop—developing the intervention model
In phase II, we operationalise the insights from phase 
I. This will be done through three consecutive content-
developing workshops using the creative method of 
graphic facilitation.54

Graphic facilitation is well suited when elaborating on 
ideas and problem-solving processes because it allows 
for a transparent process open to multiple agendas. The 
method can be relevant for redistributing power and 
expertise in a codesign activity and the physical product 
of the three content workshops will act as design prin-
ciples for the intervention.55 56 CTS facilitates the work-
shops and we invite a graphic facilitator to analogue draw 
and write inputs from the participants on a wall-to-wall 
paper during the workshops. The graphical recordings 
from the three workshops constitute a collective overview 
of core elements to include in the intervention model 
(see description of specifics on the workshops below and 
figure  1 for details on participants). Choosing a visual 
method to engage participants could seem an unusual 
choice in a project focusing on visual impairment and 
vision loss. However, the participating patients are not 
blind. They live with a visual impairment, which poses 
a range of consequences and constraints in their every 
day life, but it does not prevent them from being able to 
participate in a graphical facilitated workshop. If needed, 
relevant aids will be provided—in example to enlarge the 
graphical recordings on a tablet

Flow of the three workshops: The graphic facilitator 
and project researchers develop a template for the 
workshops. Participants for the workshops are recruited 
among participants in phase I.

Workshop 1
In this workshop, the graphic facilitator engages patients 
and relatives to formulate a graphical recording on what 
is lacking in the identification, diagnosis and patient 
support concerning visual impairment.

Workshop 2
The focus for this workshop is to include perspectives 
from relevant health professionals in the design phase. 
The health professionals are asked to identify possibilities 
and barriers of an intervention concerning vision impair-
ment in general practice, including a discussion on key 
eye examinations and measures that would be feasible in 
a general practice setting as well as to identify the most 
relevant eye diseases.

Workshop 3
Aims to synthesise the knowledge produced in the 
previous two workshops by formulating the specific activ-
ities, concrete consultation type and identify final inter-
vention effect measurements. This also includes choosing 
the relevant guidelines for screening and diagnosing 
to apply in the intervention. Participants are GP’s and 
project researchers. Other stakeholders will be invited if 
relevant based on the insights from workshop 1+2.

Phase III: feasibility—feasibility test in general practice
Part 1: pilot test
The intervention model will be first be validated and 
adjusted accordingly by patient representatives and 
ophthalmologists. The model will then be tested in a 
general practice setting to establish face validity and 
adjust according to the experiences. The model must be 
clinically relevant and feasible for implementation in a 
clinical practice. Data production continues in this phase 
through observational studies and interviews with GPs to 
disseminate the experiences with the model in general 
practice and whether the model can be part of improved 
collaboration between health professionals.

Part 2: cohort study
Based on findings from the pilot test, we expand the inter-
vention by including 10–15 GP practices in the Capital 
and Zeeland Region, Denmark to participate in testing 
the GP’s possibilities and barriers to detect visual impair-
ment and vision loss. According to previous literature,36 
we need to include 1500–2000 patients in general practice 
aged 65 or older to identify 150–200 with visual impair-
ment. The practices will receive the developed interven-
tion model and recruit in up to 18 months. Patients 65+ 
who consult their GP as part of an annual consultation 
for a chronic condition will be informed about the study 
in the waiting room and asked to complete a question-
naire based on the validated Visual functioning Question-
naire-25.52 The questionnaire measures the dimensions 
of self-reported vision-targeted health status that are most 
important to individuals who have chronic eye diseases. A 
dedicated staff or GP will examine the vision according to 
the guidelines formulated in the model. If visual impair-
ment is detected, the patient will undergo further exam-
inations assessed by an ophthalmologist.

The specifics of the examinations in general practice 
and at an ophthalmologist cannot be reported until 
the phases I+II have been completed, since these are 
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to be developed in the codesign process. At present, we 
assume an ordinary vision test, visual fields and contrast 
vision as well as a function test could be included in the 
GP setting. We assume that measurement of the visual 
acuity, tonometry, macular and parapapillary optical 
coherence tomography (OCT) scans and fundus photo-
graphs could be part of the extended examinations at 
an ophthalmologist. An important outcome of phase II 
is thus detailed information on effect measurements, 
chosen guidelines and possibly a narrowed focus on 
specific eye diseases to address in the intervention. The 
results from the cohort study will function as a reference 
standard and allow us to study the prevalence of visual 
impairments as well as eye diseases and study predic-
tor’s for visual impairment as well. Due to the Danish 
registers, it is possible to follow the cohort for a long 
period.57 This follow-up study is not part of the present 
project, but will be planned later.

Analysis
The analytical process will be carried out iteratively, which 
covers analytical steps taken between each of the three 
project phases to ensure appropriate adjustments in the 
design of the intervention model.58

All formal interviews from the study will be audio 
recorded and transcribed following a project guideline to 
ensure uniformity. The three phases will generate obser-
vations and informal talks, which will be documented 
through field notes and pictures. Details on the analytical 
steps are illustrated in figure 3.

ETHICS AND DISSEMINATION
Ethical issues will be a consideration at all levels of the study 
both when involving patients in the participatory design 
and during the cohort study. The study is registered in 
the records of research projects containing personal data 
at University of Copenhagen (​J.​nr: 514-0701/22-3000). It 
will be conducted according to the ethical standards of 
the Declaration of Helsinki and general data protection 
regulations (GDPR). Ethical approval was waived by the 
Danish National Ethical Research Committee because no 
biomaterial is included in the study.

In data production, all participants will be asked to read 
and sign a consent form regarding their specific partic-
ipation and kind of information, including how we will 
handle the information provided to us as, well as infor-
mation on how to withdraw consent at a later stage. In the 
qualitative data production, we will produce photograph-
ical and graphical material, which requires further ethical 
reflections in terms of anonymisation.

The cohort study involves a risk of overdiagnostic 
practice due to the tests and screening involved.59 Any 
potential harms, overdiagnosis, labelling effect and conse-
quences of receiving the intervention will be scrutinised 
during the study.60 Age-related visual impairment diag-
noses including glaucoma and AMD meet the require-
ments for screening formulated by WHO.61

During the analysis, both benefits and harms of the 
intervention will be investigated and presented as results. 
Results will be published in peer-reviewed journals, pref-
erably open-access. Patients, relatives and health profes-
sionals are invited in as coauthors where relevant. We will 

Figure 3  Analytical steps. MRC, Medical Research Council.
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present our results in relevant fora nationally and interna-
tionally (conferences, annual meetings, etc). In addition, 
we will organise a symposium directed at stakeholders 
from health and social care sector and employers. The 
participants from the three content-developing work-
shops in phase II will be invited to participate in the 
symposia and share their experiences of being part of the 
research process. For communication to lay persons, we 
will produce a podcast on sensory loss in old age focused 
on vision and participate in the yearly Danish democracy 
and community festival ‘Folkemødet’, which has a specific 
focus on communicating public health science.

The proposed study is relevant for ensuring kind 
and empathic care62 63 with time to guide and comfort 
patients.64 This requires knowledge about how the patient 
experiences visual impairment as well as identification of 
the current challenges in the health services provided, 
which we aim to improve following the DETECT inter-
vention. Specifically relevant in this study is the focus on 
general practice in relation to visual impairment, which is 
currently an understudied area.

Implications
Collectively, the output of intervention will help us under-
stand, how to support and treat patients with impaired 
vision and to define an expedient role for general prac-
tice. In this respect, adding knowledge on the GP perspec-
tive will strengthen the feasibility of the intervention. The 
development of a codesigned intervention can have an 
important impact on the delivered quality in the diag-
nosis and management of patients with visual impairment 
in primary care.
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