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If we don't assess the patient’s vision, we G

risk starting at the wrong end’: a qualitative
evaluation of a stroke service knowledge
translation project
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Abstract

Background: Visual impairments (VIs) affect 60% of stroke survivors and have negative consequences for rehabilita-
tion and quality of life poststroke. Symptoms of Vis post stroke are difficult to identify for stroke survivors and health
care professionals without using a structured vision assessment. In this study, we qualitatively evaluate the implemen-
tation outcomes after implementing a structured visual assessment with the Competence, Rehabilitation of Sight
after Stroke Vision (KROSS) assessment tool in stroke care services.

Methods: This is a qualitative study comprising four focus group interviews. The health care personnel (HCP)
involved in the implementation or with experience using the KROSS assessment tool in practice were invited to par-
ticipate. We used Proctor et al's definitions of implementation outcomes as a framework, which informed the inter-
view guide and analysis. We used a deductive - inductive content analysis, as described by Elo and Kyngas.

Results: The participants found the structured vision assessment with the KROSS tool as being acceptable; they
expressed a motivation and intention to use the new routine in practice. They believed it was important to assess
their patient’s visual function because it influenced other rehabilitation activities and activities of daily living. Most

of the participants reported having adopted the vision assessment in their practice, except for those participants
from the home care services who experienced that they have few stroke survivors to follow up on. The assessment
was believed to be more appropriate to perform within the rehabilitation services where there is more of a focus on
functional assessments. Although vision assessment was new to all the participants, they felt that they improved their
vision assessment skills by regularly using the assessment tool. Together with sufficient instructions and supervision,
they believed that vison assessment was feasible for their practise. Including the vison assessment in the existing
routines and systems was important to promote sustainable implementation.

Conclusion: Implementing a structured vision assessment with the KROSS tool in health care services was experi-
enced as acceptable and feasible. The new routine led to increased attention towards poststroke VIs and increased
collaboration with vision experts. Tailoring the routine to each practice and how they organise their work can support
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the integration of a vision assessment in their routines. To promote better vision care poststroke vision assessment
and follow up should be included in the stroke care pathways.

Keywords: Stroke, Vision assessment, Visual impairments, Knowledge translation, Implementation, Rehabilitation,

Qutcomes

Background

Vision impairments (VIs) are common poststroke and
affect approximately 60% of all stroke survivors [1]. VIs
poststroke include visual field defects, eye movement
disorders, reduced visual acuity and different visual per-
ceptual disorders [2, 3]. Poststroke VIs have negative
consequences for quality of life, mobilisation and reha-
bilitation outcomes and are associated with depression
and reduced activity [4—8]. Despite this, there is a lack
of attention given to assessing visual functions in stroke
care and within clinical guidelines [9-12]. Stroke survi-
vors experience that their VIs are overlooked by health
care professionals in contrast to other consequences
after stroke, such as limb palsy or aphasia, and are
offered limited support and follow-up [8, 10, 13]. Fre-
quent vision problems after stroke are blurred, altered
and reduced vision, visual field loss, diplopia and a vari-
ety of perceptual problems [14, 15]. These problems may
cause difficulties with reading, trouble finding things,
walking into objects and more [10, 15, 16]. Although
some will immediately become aware of their impaired
vision, almost 40% of stroke survivors with stroke-
related VIs do not report visual symptoms in the acute
stroke unit [14]. Hence, a present visual impairment may
remain undetected and unnecessarily negatively influ-
ence rehabilitation and quality of life after stroke [9, 16,
17]. To identify VIs after stroke, visual functions need
to be properly assessed [16, 18]. Currently, no tools that
include the assessment of vision and common visual
functions affected by stroke are systematically used in
Norwegian stroke care. In the UK, the Vision Impair-
ments Screening Assessment (VISA) tool was developed
to screen stroke survivors for VIs. With the VISA tool,
health care personnel (HCP) in the stroke unit without
formal competence in vision and eye care can identify
VIs and appropriately refer patients to further vision
assessments [19]. In Norway, a similar tool, the Com-
petence, Rehabilitation of Sight after Stroke (KROSS)
assessment tool, has been developed and tested in two
stroke units and used by multidisciplinary HCP to assess
vision poststroke and promote a follow-up for VIs [20,
21]. The KROSS vision assessment tool consists of objec-
tive assessments of visual acuity, eye movements, visual
field, visual attention and reading, questions for identify-
ing subjective symptoms, and observations in activities
of daily living (ADL). The symptom questions are both

general, asking for experiences of changes in the patient’s
vision, and more specific related to the visual functions.
The tool has 17 items, scored as yes/no there is an iden-
tified problem, and 4 items related to information to
the patient. All persons identified with a problem are
referred for further assessment.

The current study is an evaluation of the KROSS
Knowledge Translation project (KROSS KT), a project to
implement a structured vision assessment and follow-up
of VIs poststroke among municipal health care services
[10, 20, 22]. In collaboration with a Norwegian munici-
pality and patient organisations, we adapted the KROSS
tool and competence workshop to a municipal context
[20] and implemented it in three municipal health ser-
vices frequently used by stroke survivors [23]: the inpa-
tient rehabilitation unit, home rehabilitation and home
care. As the KROSS KT project progressed, other health
care services wanted to be a part of the implementation,
attend the workshop and use the KROSS tool. Hence, a
specialist rehabilitation hospital and stroke unit located
in the municipality were included. We used the knowl-
edge to action (KTA) model as the framework for the
implementation [24]. The implementation strategies
used in the KROSS KT project were chosen as a result of
assessments of barriers and facilitators to implementing
a structured vision assessment in municipal health care
services, which have been described in an earlier study
[20]. We used multicomponent initiatives that combined
dissemination, education, collaboration with research-
ers and knowledge users, incentives and facilitation [25].
More details about the KROSS KT project are described
in an earlier publication about the barriers and facilita-
tors to the implementation of a structured vision assess-
ment in the municipality [20].

There are many ways to evaluate implementation. In
the present study, we have used the implementation
outcomes described by Proctor et al. [26] in qualita-
tive focus group interviews. To facilitate a common
language for evaluating implementation, Proctor et al.
review the literature on evaluation and describe and
define the implementation outcomes [26]; they define
implementation outcomes as ‘the effects of deliberate
and purposive actions to implement new treatments,
practises and services’ [26]. The implementation out-
comes were used as guidance and structure in the cur-
rent study’s interviews and analyses when evaluating
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the implementation of a structured vision assessment
using the KROSS tool. The outcomes are acceptability,
adoption, appropriateness, feasibility, penetration, sus-
tainability, fidelity and costs [26].

The current study’s aim is to evaluate the implementa-
tion as experienced by the HCPs involved in the KROSS
KT project, here as anchored in Proctor et al’ implemen-
tation outcomes.

Methods

Design

In the present qualitative study, we used focus group inter-
views for the data collection. We used the Consolidated
Criteria for Reporting Qualitative Research (COREQ)
checKklist to promote transparent reporting [27].

Participant selection

HCP with experience of being in the KROSS KT pro-
ject were contacted and invited to participate in the
focus group interviews. Recently, we described the
expected barriers and facilitators to the implementa-
tion of KROSS in municipal health care services, iden-
tifying the contextual differences between the municipal
services. The participants experiences of having a flex-
ible work schedule or not, degree of time constraints
and competence especially affected their views on the
likelihood of successful implementation [20]. When
monitoring knowledge use during implementation, all
services reported differences in their use of the KROSS
tool and new vision routines in their practise. Therefore,
we chose to create focus groups based on the partici-
pants’ affiliations to the services they worked in. We also
considered that this way of organising the groups would
contribute to a more free expression of experiences
that would be independent of the ‘successfulness’ of the
implementation. The participants who responded to
our invitation and consented to participate in the study
were allocated into four focus groups. Group 1 included
home care services nurses (n =2). Group 2 included
municipal rehabilitation unit nurses and physiothera-
pists (# =5). Group 3 included specialist rehabilitation
hospital occupational therapists, sports pedagogues,
physiotherapists and neuropsychologists (n =9). Group
4 was a mix including one nurse from home-based reha-
bilitation, two case handlers (nurses) and one physi-
otherapist from the local hospitals stroke unit (n =4).

Setting

The focus group interviews took place on the services’
premises (special rehabilitation hospital and municipal
rehabilitation unit) or at the university (home care and
mixed group), here based on the participant’s prefer-
ences. The first author, who is the project manager, acted
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as the moderator during the interviews. Most of the par-
ticipants and the moderator were acquainted with each
other because of having worked before this on the earlier
parts of the KROSS KT project. It was made clear that
the purpose of the study was not to evaluate the partici-
pants themselves but instead to discuss their experiences
with the implementation and structured vision assess-
ment. Each group was interviewed once 16—18 months
after the implementation started.

Data collection

The interviews lasted from 40 to 70 min and were digitally
recorded and transcribed verbatim by the first author.
We developed an interview guide to cover Proctor et al’s
implementation outcomes [26]. In addition, topics that
arose during the implementation phase were addressed,
such as the participants’ experiences of performing the
tests or interpretations of the KROSS manual. The par-
ticipants were also encouraged to speak freely about their
experiences of participating in the project and using the
KROSS tool in their services (the interview guide is avail-
able as supplementary file 1).

Analysis

We analysed the data using a content analysis with a
deductive - inductive approach, as described by Elo and
Kyngis [28]. They described an analysis process contain-
ing a preparation phase, an organising phase and a phase
reporting the process and results. The transcripts were
analysed by two researchers (TSM and HKF, a nurse
and an optometrist, respectively). We used NVivo 12 to
manage the data [29]. In the preparation phase, the mate-
rial was thoroughly read by both researchers to become
familiar with the data. In the organising phase, we used a
matrix based on Proctor et al’s eight implementation out-
comes [26], where TSM and HKF individually reviewed
and categorised the data according to the implementa-
tion outcomes. During the analysis, the researchers met
frequently to discuss the data and which implementa-
tion outcome the data fit into. Differences were discussed
until consensus was reached. Once all meaning units
were assigned to an implementation outcome, the prin-
ciples of inductive content analysis were used to develop
categories within the bounds of each implementation
outcome. This Elo and Kyngis [28] described as uncon-
strained analysis. (See Table 1 for an overview of the
analysis).

The data within each implementation outcome were
analysed and grouped into sub-categories and categories.
The final categories were discussed and agreed upon by
all the authors. The outcomes and included categories
are presented in Table 2. The implementation outcome—
costs—was not a specific focus in the current study,
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Table 1 An example of the analysis process from deductive to inductive content analyses

Step 1
Deductive content analysis

Step 2
Inductive content analysis

Step 3
Inductive content analysis

Proctor et al’s eight implementation
outcomes [26]

. Acceptability

Definition: The perception among
implementation stakeholders that a
given treatment, service, practice or
innovation is agreeable, palatable or

Data reviewed for content and
coded for correspondence with or
exemplification of the implementa-
tion outcomes

Itis easier to perform visual assess-
ments now, as we learned something
concrete to use for the assessment.
This makes it easier to have an opin-
jon about visual function. (G3)

satisfactory
It was very useful to listen to and
engage with the stroke survivors, who
shared and explained how their vision
loss affected their everyday life. | think
this was great. (G2)

Create sub-categories Conceptualizing and abstracting into

categories

Access to the KROSS tool was con-
sidered important to perform vison
assessment

Real stories from stroke survivors
promotes motivation

A motivating and useful KROSS
workshop

Table 2 The categories from the analysis are presented in the right column and implementation outcomes with its definitions in the

left [26]

Implementation outcome and definition

Categories

Acceptability
The perception among implementation stakeholders that a given treatment,
service, practice or innovation is agreeable, palatable or satisfactory.

Adoption
The intention, initial decision or action to try or employ an innovation or
evidence-based practice.

Appropriateness

The perceived fit, relevance or compatibility of the innovation or evidence-
based practice for a given practice setting, provider or consumer and/or
perceived fit of the innovation to address a particular issue or problem.
Feasibility

The extent to which a new treatment or an innovation can be successfully used
or carried out within a given agency or setting.

Fidelity
The degree to which an intervention was implemented as prescribed in the
original protocol or as intended by the programme developers.

Penetration
The integration of a practice within a service setting and its subsystems.

Sustainability
The extent to which a newly implemented treatment is maintained or institu-
tionalised within a service setting’s ongoing, stable operations.

+ A motivating and useful KROSS workshop
+ Acceptance of prioritising a vision assessment in the hectic workday
- Vision assessments create a positive change for the patients

- Differences in the extent of knowledge use
« Increased awareness of visual impairments in clinical practise

« Assessing vision is a first step to better vision care
- More appropriate in a rehabilitation setting

- Practise makes perfect

« Helpful instructions and supervision

« Integration of the KROSS tool into the medical records ease documenta-
tion

« Limited time available

- Followed the KROSS protocol but did not test all patients

- Vision assessment now included in service allocation office case handling
- Visual function assessment integrated into the clinical awareness
« More structured interdisciplinary collaboration with vision experts

- Integration into existing routines
- Desire for formal vision competence

although aspects about the use of resources are discussed
in some of the other implementation outcomes.

Results

A total of 17 categories were identified during the anal-
ysis, and for each of the implementation outcomes,
there was a variation between two and four categories
(see Table 1).

Acceptability

There were three categories in the data related to the par-
ticipants’ perceptions of acceptability in the KROSS KT
project.

A motivating and useful KROSS workshop

The participants expressed that overall, they were happy
to be part of the implementation project. The workshop
provided new knowledge about VIs after stroke that they
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could start to use in their clinical practice immediately.
Learning about the extent of VIs following a stroke and
its significant impact on life poststroke gave the partici-
pants motivation and understanding that it was useful to
implement vision assessments into their practise.

I think that vision after stroke is very neglected, so it
is good to start with this now. I reckon that it is true
that to see is important; to avoid falling over and
hurt yourself or break something. And we can’t see
it, if they have poor vision, if they can see or not. And
the patients do not say anything about it either. (G1)

The combination of theory and practical training
together with the personal experiences expressed by
the stroke survivors gave the workshop credibility and
acceptance for the implementation.

It was very useful to listen to and engage with the
stroke survivors, who shared and explained how
their vision loss affected their everyday life. I think
this was great. (G2)

Practicing the assessment tool on stroke survivors
under supervision during the workshop made them con-
fident that they would be able to use it in their practise.

It is easier to perform visual assessments now, as
we learned something concrete to use for the assess-
ment. This makes it easier to have an opinion about
visual function. (G3)

Acceptance of prioritising a vision assessment in the hectic
workday

All the participants expressed that they had already expe-
rienced a high workload in their current practise. Add-
ing the KROSS tool as a new routine had been a trade-off
with other work, which some experienced as a dilemma
when having to choose between equally important tasks.
An important factor for choosing to use the KROSS tool
was that they experienced how knowledge of the patient’s
visual function was beneficial in, for example, ADL and
mobilisation.

Well, we need to think about how we can defend the
extra use of time. I feel that sometimes, the patient
either gets physical training, or they get their vision
assessed. And what is most important? In some
cases, perhaps both are equally important. To facili-
tate physical training better, however, the vision
must have been assessed. (G2)

The participants reported that using the KROSS tool
regularly reduced the assessment time. Some said that
the assessment took around 20min if it had been a long
time since they performed their last vision assessment.
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The participants had different opinions on what they
considered an acceptable use of time; most considered 15
to 20 min as being acceptable.

Usually, we schedule one hour per home visit
because we have many things to assess. This
(KROSS) took 20 minutes last time I did it; I don’t
think that’s too much. (G4)

I think I am using about 20 minutes, which might
be because I am going through the papers during the
assessment and need too... it’s the same with other
assessments too. The more you do them, the easier
they get. And you notice things easier and such. (G2)

Vision assessments create a positive change for the patients
The participants experienced that all the patients they
had tested so far appreciated the added vision assess-
ment. In some cases, if there was a complex outcome and
the patient was exposed to comprehensive assessments
after the stroke, the vision assessment was postponed to
reduce the strain on the patient.

Patients are very interested [to be tested with
KROSS]. They are often very positive about the addi-
tional assessment. Most people are concerned about
their own health. (G4)

Before this project, I knew some patients who had
been in despair because they had vision problems
they could not make head or tail of And where
nobody would follow this up. So I do think it is
important to identify vision problems. And this
[KROSS tool] is great to use. Yes, it is. (G3)

Adoption

Two categories represent adoption. The services reported
differences in their extent of using the KROSS routine.
Some had integrated it into their regular routines, some
when they expected a visual problem, and a few did not
use it at all. Despite their differences in using the KROSS
tool, all groups expressed that their overall attention to
VIs had improved both for themselves and among col-
leagues and overall in the health care services involved in
the KROSS KT project.

Differences in the extent of knowledge use

All the participants stated that they intended to start
assessing vision among stroke survivors using the KROSS
tool after the workshop. However, not all the participants
had managed to implement the vision assessment, and
the adoption differed between the services. In the munic-
ipal rehabilitation unit and home rehabilitation, they
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now assessed nearly all stroke patients in their service,
whereas HCP working in the home care services said
they had not been able to use the KROSS assessment tool
because they had not yet been seeing any stroke survivors
in their services.

Ehh... but sadly, we've not been able to use it after-
wards [the workshop]. Because... but we have some
more focus on it and think about it occasionally.
However, we have not seen any stroke patients yet.
(G1)

In the specialist rehabilitation hospital, they assessed
all their stroke patients with the KROSS tool, and in the
local hospital, they used the KROSS tool if they suspected
that the patient might have a vision problem because
either the patient reported a visual problem or the HCP
made clinical observations that indicated a visual prob-
lem, like walking into things or neglecting one side.

Yes, I have assessed most stroke patients. Of course,
it has happened that I have forgotten some and
suddenly think about it when the patient no longer
receives our services. But I try to assess all stroke
patients. (G3)

Of the participants who regularly performed the test,
most had attended the workshop. The other HCP had
been trained to use the KROSS tool by their colleagues
who had participated in the KROSS workshop. The par-
ticipants were encouraged to carry out peer training to
allow more patients to be assessed. Peer training was
especially common in the specialist rehabilitation hospi-
tal, but also in home-based rehabilitation.

A colleague, in addition to me, now performs the
KROSS assessments. It took some time to feel con-
fident to do the assessment, but we did it together
the first time. So now there are more than just me. I
think that is smart. (G3)

Increased awareness of visual impairments

All the participants emphasised that taking part in this
implementation project had increased the attention of
VIs poststroke in their services, including home care
services.

Even though I have not had any stroke patients yet, I
have been thinking about it a lot since the workshop.
That we need to be aware of possible vision prob-
lems. (G1)

It was not only the workshop attendees themselves who
reported an increased awareness to VIs, but they also
said their colleagues were now asking for a vision assess-
ment of their patients.
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Participant 1: Often, my colleagues on the team
remind me. ‘Should we do the KROSS test on this
patient?’

Participant 2: It is like that for us too, the others remem-
ber because they are more with the patients. (G4)

The KROSS project provided them with a tool and
knowledge to help identify vision problems and separate
them from other problems. Some symptoms of VIs they
described earlier could be misinterpreted as a symptom
of cognitive difficulties or related to communication
problems they now considered if such symptoms could
be related to changes in visual function. Knowledge of
the patients’ visual function made them more confi-
dent in some clinical judgements compared with before
implementation.

And when it comes to cognitive function, if we don’t
assess the patient’s vision, we risk starting at the
wrong end. Vision should be assessed on day one,
actually. (G3)

Appropriateness

Two categories represent the participants’ expressions
of appropriateness. Their experiences of appropriate-
ness were connected to how they believed that assessing
vision could contribute to an improvement of vision care
after stroke and their amount of engagement with stroke
survivors in their daily work.

Assessing vision is a first step to better vision care

During implementation, there was a clear referral path-
way for patients identified with VIs. This was something
the participants highlighted as important. Although they
wished they could include vision rehabilitation in their
services or quickly refer their patients to such rehabili-
tation, they all recognised the importance of the initial
assessment to identify a potential problem. Many had
missed such standard pathways for patients with VIs
before implementation.

I'm now thinking of how to follow up vision after a
stroke. One thing is proper correction with glasses
and other, more basic things. However, there are some
problems beyond that. If there are problems with eye-
movement control or perceptions. We have experi-
enced that there are no follow-up to refer to.... (G3)

The participants felt that it was satisfying to be able to
identify vision problems using the KROSS tool. How-
ever, some experienced that it was a problem that their
services did not offer vision rehabilitation while working
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with the patients because none of the services included
any eye care specialists. Those patients identified with
VIs were referred to an external ophthalmologist or
optometrist. However, they wanted to be able to start
vision rehabilitation while the patient was in their care to
promote visual function and rehabilitation.

We want to be able to do something with what we
find. We want to start training that can be continued
in later stages. Because now we can refer to an oph-
thalmologist if needed, but what do we do to reha-
bilitate? (G4)

Most of the participants emphasised that even though
their competence for vision assessment was not on an
expert level, doing a basic assessment was much better
than doing no assessment.

Participant 1: “You can’t do anything wrong by doing
the assessment; you will identify large vision prob-
lems!

Participant 2: ‘That’s right, I agree. It is much bet-
ter that someone actually does a vision assessment.
(G3)

More appropriate in a rehabilitation setting

Although the participants from home care said that they
intended to use the KROSS tool, they had a few new
stroke patient in their services. They agreed that assess-
ing vision after stroke was important but reflected that
the assessment was more appropriate to be performed in
other municipal services, such as the rehabilitation unit
and home rehabilitation where they have a more explicit
focus on functional assessment of their patients.

That's when I'm thinking about the rehabilitation
unit, right? I am thinking that this [KROSS assess-
ment] is a very good thing when patients are in inpa-
tient care. You know, there are many assessments
and tasks that you should do, but they can’t be all
done in an hour. You have to do it at different times
and when you find it appropriate. We [home care]
are just in and out, but in the rehabilitation unit,
they have the patients all 24 hours (G1).

Feasibility

Four categories represent the participants’ experience of
the feasibility of implementing the KROSS tool in their
setting. Being new to vision assessment, the participants
discovered that they needed time to get familiar with
performing, interpreting and documenting their assess-
ment. They thought the available instructions were good,
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especially when combined with supervision, which was
helpful when starting to use the KROSS tool.

Practise makes perfect

Because many of the different tests in the KROSS tool
were new to the participants, they needed time to famil-
iarise themselves with the tests to perform them properly
with different patients. In periods where they could do
the assessment regularly, they experienced the tests as
easier to perform and felt more skilled and confident in
performing the assessments.

Initially, I made many mistakes. I had to do some
tests several times. Forgot to ask them to cover one of
the eyes and such. (G4)

It’s like, if you have done it one week, and the next,
several times in a row, you feel more confident. Then
again, if it’s a month since the last time, you get
unsure again. (G2)

Helpful instructions and supervision

Most of the participants thought the instruction manual
for the assessment was easy to use and understand. All
used the manual during the assessment, and some read
the manual before to prepare themselves and thought
that doing so improved their performance. The opportu-
nity to ask questions or get supervision in their practice
during the implementation was helpful, especially in the
initial implementation.

It’s reassuring to get help if there is a challenging
assessment. That we can send an email to the pro-
ject group so they can do an additional assessment
(together with us). That is a reassuring for us and the
patients. (G3)

Integration of the KROSS tool into the medical records ease
documentation

In the municipality, they had integrated the KROSS tool
into the medical record. The KROSS results were stored
in the patients’ medical records. This made it easy for
other HCP in the municipality to find the test and read
the results of the vision assessment.

The best way is to plot the results right into the elec-
tronic form. Just tick it off. (G3)

The specialist services had not integrated the KROSS
tool into their medical records and struggled to describe
the result from the assessment in words. This was
because of a lack of knowledge about the terms and
expressions used to describe visual function. Some
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suggested producing a standard text that they could
adapt to each patient.

I think that it can be difficult to get it in the medi-
cal record in a sensible way. Because it ends up with
long dissertations because I don’t know the right
name on the different test, and it’s hard to write it in
an easy way. (G4)

Limited time available

For those who did not perform the KROSS tool as
intended, a lack of time was one important explana-
tion. This was particularly true for home care. Although
some of the services assessed most patients, sometimes
the personnel with KROSS assessment training were not
available or had to prioritise other tasks, which meant
that some patients were not assessed.

I guess it is a thing that I, at least in my workday,
can find the time (to test vision with the KROSS
tool). I just have to rearrange my schedule. (G2)

Fidelity

Although there was no formal evaluation of the
participants’ assessments to measure fidelity and
accuracy in the present study, it was an aim that all
stroke patients should be assessed with the KROSS
tool. Most of the participants expressed that they
used the KROSS tool and followed the instructions
as intended; however, some said they did not test all
the patients.

Followed the KROSS protocol but did not test all patients
Even though some items in the KROSS tool, for exam-
ple, assessing the visual field, were experienced as
complex, especially in the beginning, the participants
said they always completed the whole test with all the
items included. The aim was to test all patients who
were diagnosed with a stroke, but some participants
only tested patients when they suspected a visual
problem. This was discussed between the participants
as problematic because there may not be any obvious
signs of VIs.

Participant 1: But testing all? We do not do that. But
I think it has been really good to use when we sus-
pect a visual problem. Earlier, we did not have a tool
to test vision with, and we just tried to separate Vs
from other impairments.

Participant 2: But will you identify all patients with
Vs if you don’t test all, or? (G4)
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Penetration

Three categories from the data were related to penetra-
tion. The KROSS vision assessments were also requested
by HCP who not had been a part of the KROSS work-
shops; here, vision became a part of the observations of
their patients, and it improved the planned follow-up of
VIs after stroke in the health care services.

Vision assessment included in service allocation office case
handling

All the participants had become more aware of the
importance of vision assessment after a stroke. Usually,
handling cases in this municipality mostly specified the
right service level rather than details about the content
of the services. Participating in the KROSS project had
resulted in the case handlers who were working in the
service allocation office now beginning to ask the service
providers to perform the KROSS assessment when the
municipal received new stroke patients from the hospital.
Thus, a vision assessment had become an area in which
they specifically instructed service providers to consider.

In some cases, the service allocation office has asked
us to do a KROSS test while the patient is in rehabili-
tation. They put it in the order. That is very good. (G2)

Now, asking the services specific for vision assess-
ments is something more than we usually do as case
handlers. .... Mostly, we just decide on the level of the
service and its main content. (G3)

Visual function assessment integrated into the clinical
awareness

All the participants said that they now paid more atten-
tion to vision and visual impairments in general. They
were considering vision when they observed their
patients in different situations, such as ADL and mobi-
lisation. Vision became more integrated in their clinical
gaze when caring for their patients. Some found it helpful
to use the KROSS tool to assess vision in patients without
stroke as well.

I have also done the assessment (KROSS) on a
patient without stroke who had terrible vision. I
became curious and wondered, How bad do you
see? Or do you struggle with other impairments?’ It
turned out that he saw just terribly, poorly. Then, we
were able to do something about it. (G2)

More structured interdisciplinary collaboration with vision
experts

As a result of participating in the KROSS KT pro-
ject, awareness and attention to VIs were increased.
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The specialist rehabilitation hospital had also started
to collaborate with an optometrist who could assess
patients at the hospital. The participants considered
this a significant improvement compared with previ-
ous vision care but would prefer a more permanent
solution with a vision expert integrated in their ser-
vice. The participants also expressed that they had
now increased their knowledge about different vision
rehabilitation services and referred more patients to
vision rehabilitation.

We have had optometrists here to assess patients in
our hospital. We never had that before this project,
and I think we have referred more patients to vision
rehabilitation than we did before. (G3)

Sustainability

In different ways, the KROSS assessment routine was
integrated into already existing routines in the services.
The participants’ became more aware of the need for
more competence regarding vision impairments, and to
enable further improvement in future vision care, they
wanted further formalised vision education.

Integration into existing routines

The rehabilitation unit had included the KROSS vision
assessment as a part of its existing whiteboard routines.
On the whiteboard, all important activities or assess-
ments for each patient were listed [30]. The whiteboard
list was used as a checklist and topic agenda for their
multidisciplinary meetings; now, the KROSS assessment
was also included on the whiteboard.

We now have an item on our whiteboard where it
says: KROSS test. This is part of the total assessment
package. We mark the task with a red button, so it is
how we control that we secure follow-up. (G2)

Six months after the KROSS KT project started, the
municipal rehabilitation unit moved to a new location.
With a new office and new whiteboard, the participants
said that the KROSS assessment was still included and
integrated in their routine service.

Another way that the municipality had promoted sus-
tainability was that the KROSS tool was integrated into
their medical record system. Still, some of the partici-
pants expressed that the most practical aspect for them
was to have a paper version to bring to the bedside or
the patients’ home and later transfer the results to the
medical record. The specialist rehabilitation hospital had
included the KROSS vision assessment as part of their
formal routine for all stroke survivors as part of their
baseline assessments.
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Desire for formal vision competence

After having some experience with the KROSS tool,
the participants acknowledged that they needed more
knowledge and a better understanding of visual function
when doing the assessment.

Compared with other things we are assessing, we
barely have competence in assessing it [vision]. (G3)

Several wanted more formal vision competence, for
example, a continuing education course or even a mas-
ter’s degree. They wished they had learned more in their
professional education and wanted vision to have a
higher priority when new HCP were educated.

Before the KROSS workshop, I did not know any-
thing about VIs after a stroke. I knew it existed, but
in my education, we did not learn anything about it.
(G4)

Some wanted to be able to do a more comprehensive
assessment but also to have the competence to start
vision rehabilitation.

After participating in this project, I am thinking
about possible rehabilitation options for VIs. Is there
a course, education or anything that we can take or
something? (G3)

Discussion
The current study produces important new knowledge
about the implementation of structured vision assess-
ment into health care services by HCP without vision
expertise. The results show that it is possible to inte-
grate a structured vision assessment with the KROSS
tool but that the level of integration depends on how well
the implementation is tailored to the local context and
accepted by all users and stakeholders [20, 24]. All the
participants expressed they found it acceptable to include
the KROSS vision assessment in their practice; they were
motivated by the experience that knowledge about the
patient’s visual function was helpful for training ADL
and other rehabilitation activities. The KROSS tool was
adopted in most of the services, except for those working
in home care who had not been able to do so. This also
influenced the participants’ experiences of how appropri-
ate it was to use the KROSS tool in their services. Inte-
gration in the services’ existing routines and systems [31],
together with a motivation for gaining additional knowl-
edge and better routines for vision after stroke, were the
facilitators for a sustainable change of practise [32].

After participating in this implementation project, the
participants expressed a high level of acceptance of the
KROSS tool and the new structured vision routines. They
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highlighted that the content of the KROSS workshop was
directly useful for their practice and were motivated by
knowledge about the potential consequences of VIs after
stroke. Experiencing improvements for service users is
important for acceptability [33], and the participants
stated that assessing vision was now seen as important
to include in their practise. The current study indicates
that being provided with the KROSS tool, in combination
with experience of the benefits of identifying present Vs,
influenced the participants’ perceptions of acceptability.

Even 16-18months after the KROSS workshop, the
participants still valued the importance of knowing about
their patients’ visual function, which is considered an
important facilitator for sustainable change [26]. Their
acceptability was initially related to the expected positive
impact for their patients, which was later confirmed for
those who adopted the KROSS tool in practise because
knowledge about the patient’s visual function helped
them perform better as HCP. This experience motivated
the participants to continue to use the KROSS tool. Sev-
eral studies have shown that an experienced beneficial
change of practice increases the probability of adopting
a new routine [20, 34, 35]. Motivation is important for
changing practise [36], and the participants in the pre-
sent study maintained a high level of motivation through-
out the project. Proctor et al. described that acceptability
can change over time. Something experienced as accept-
able when being presented for the first time can be less
acceptable after using it in practise [26]. In the current
study, however, the participants expressed a high level of
acceptability throughout the project.

Different levels of integration of the KROSS tool

Although most of the participants said they had
adopted using a vision assessment with the KROSS tool
as part of their routines, there were variations between
the services. The participants in the rehabilitation ser-
vices and stroke unit stated that they could start using
the KROSS tool immediately after the KROSS work-
shop and had integrated it into their daily routines.
Home care initially intended to use the KROSS tool in
practice, but with a lack of patients, they never man-
aged to adopt it. Intention for change, as all reported,
is an important precondition for actual change. How-
ever, as other studies have found, many do not manage
to change their behaviour, even if the initial intention
is strong [26, 37]. The current study has found a lack
of adoption in home care, even though they thought
the implementation was both acceptable and feasible.
The reason given by the participants was that they had
not seen any stroke patients. When they were not able
to use their knowledge and practice their skills right
away, this might have reduced their attention towards
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adopting the implementation. The lack of stroke
patients was unexpected because it is reported that
20% of stroke survivors receive help from home care
3 months poststroke [23]. It is possible that several of
the stroke survivors had already received rehabilitation
before they moved home, either in an institution, in an
outpatient rehabilitation or by the home rehabilitation
team [1, 6, 23]. This was emphasised by home care HCP
as an explanation for why they thought it was more
appropriate that vision should be assessed earlier in the
stroke care pathway.

Being generalists and not stroke specialists was
identified as a barrier to using the KROSS tool before
implementation [20]. This means that if one focuses
on a specific condition or diagnosis in a service, it will
be easier to see the need for improvements and adopt
new knowledge in practise [20]. The HCP from the
rehabilitation hospital and municipal rehabilitation
services consider themselves stroke care and rehabili-
tation specialists. In a Norwegian context, home care
are generalists, traditionally concerned about helping
patients with their daily living [20, 38], without a formal
responsibility for rehabilitation, leaving this up to other
services [39, 40]. This might have influenced their expe-
riences of their capability to perform the assessment
properly, which is important for implementation [36].
The HCP accepted that it is important to assess vision
in stroke care but felt home care services were not the
most appropriate service. This suggests that future
implementation needs to consider all stroke services
as a continuum of care and find a way to ensure that
all stroke survivors have their vision assessed either in
the stroke unit or in the rehabilitation services before
receiving home care.

Although we had already assessed the barriers and
facilitators before the implementation [20], we identified
some new barriers in the present study. One barrier was
that it was a challenge to stay in touch with home care
services after the KROSS workshop. Interestingly, they
did not use email on a daily basis, and a second barrier
was the large staff turnover. This made it difficult to sup-
port the home care participants by sending reminders
and information, visiting them in practise for supervision
and providing feedback, which were important imple-
mentation strategies. We had planned for follow-up and
supervision for all services but did not manage to include
home care as intended. Home care HCP reported a high
level of workload and small opportunities to plan and pri-
oritise their workday. Experiences of limited resources
and structural organisational barriers are important con-
textual determinants for implementation [41]. In the cur-
rent project, we did not have any additional resources to
add to the services, which might have affected adoption.
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Keeping it simple while still performing an adequate vision
assessment

In the current study, we found that after putting it in
practise, the KROSS vision assessment tool was experi-
enced as feasible. With some experience, time use was
reduced, and the participants felt more confident with
the assessment procedure and less dependent on the user
manual; they were also offered supervision in their own
practise. This was emphasised as important, especially in
the initial phase of the implementation. Indeed, sufficient
training and competence for performing an intervention
is important for the experience of feasibility [26].

After conducting several assessments in practise, some
of the participants wished they had a more comprehen-
sive competence in vision assessment and rehabilitation.
Although some expressed concern about a lack of spe-
cialised vision competence in their services, all groups
agreed that assessing vision is an important first step to
improve vision care. This is important because the first
step in helping someone with a vision problem is identi-
fying its presence [18, 19, 42, 43].

Vision assessment should be included in the care pathway
for all stroke survivors

In terms of fidelity, the current study showed that when
testing the patients, the whole KROSS tool was used, not
just some parts of the assessment. Although most of the
participants had ambitions to test all stroke survivors,
others said that they only tested the patients if they sus-
pected VIs. The intention with the routine was to test
all patients because of the difficulties in identifying VIs
without a formal vision assessment. Assessing vision only
on those suspected of VIs may leave some patients with
a possible vision problem going undetected [14, 42]. The
nature of vision problems requires a formal vision assess-
ment of visual acuity, eye movements, visual attention
and visual field [16, 18, 42]. It is necessary to communi-
cate this more clearly to ensure that all patients receive a
vision assessment.

In the UK, a stroke—vision pathway has been developed
based on a consensus study by Rowe et al. [43]. In this
pathway, the authors suggest that a well-defined path-
way for vision assessment and rehabilitation, together
with support services, should be integrated into stroke
services. Depending on when and where the patients
present their vision symptoms to HCP, there should be a
procedure to provide vision care. In stroke services with-
out immediate access to vision specialists, Rowe et al.
recommend the use of vision assessment tools to identify
a possible vision impairment to secure a proper referral
to vision care [43]. As emphasised in the current study,
it is crucial that HCP working with stroke survivors are
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aware of VIs as a possible symptom or sequela of stroke;
in this implementation study, we see that the participants
are more aware of VIs and that most of them use the
KROSS assessment tool. To promote a multidisciplinary
approach for stroke survivors with VIs, a vision special-
ist should be integrated in the multidisciplinary stroke
team [44]. This could add to a better understanding of the
stroke survivor’s functional vision and how an impair-
ment can affect other functions. HCP without vision
competence would learn from HCP with vision compe-
tence and vice versa [44].

Integrating the assessment tool into existing routines

and systems for sustainable implementation

In municipal health care services, case handlers from
the service allocation offices joined the implementation
because we believed it was important that they knew
about the project. The case handlers requested a vision
assessment in their description of the patient’s service
decision. This was the participants’ independent initiative
resulting from increased attention to VIs after stroke and
is a reminder of the importance of involving a larger part
of the organisation than just the HCP working closely
with the patients. Other studies have described that
involving several parts of the organisation and leaders are
possible determinants for the sustainability of an inter-
vention [45].

In the current study, we found that integrating the
new procedures into existing routines was effective,
such as including the vision assessment with KROSS on
the whiteboard and whiteboard meetings. Preparing an
infrastructure for new interventions, such as a new tool,
was important for sustainable use. Things that are sepa-
rate from the already established routines and come as an
additional new task may need additional attention from
HCP, making it easy to forget [46]. In addition, we found
that storing the assessment form with the results from
the assessment was the preferred way to document their
findings. Documenting the results of the vision assess-
ment in their own words was challenging because of the
lack of a precise language to describe visual function.

The strategies to increase knowledge and skills about
VIs during the implementation increased the partici-
pants’ capability to perform the vision assessment. Per-
forming the vision assessment and experiencing its
importance for their patients influenced their motiva-
tion for continuing to improve their capability to pro-
vide proper vision care. We believe that the improved
capability positively affected the motivation of the par-
ticipants, and those who used the KROSS tool were fur-
ther motivated by its significance for their patients. This
is supported by other studies showing that motivation
and experiencing that the implementation has positive
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consequences for their patients can facilitate sustainable
change [36, 45].

Small investments for better vision after stroke care

Cost was not formally assessed in the current study.
There was no need for additional equipment, and the
direct costs were related to the need to replace HCP
so they could attend the KROSS workshop. One thing
related to the use of resources was the time it takes to
perform the KROSS assessment in practise. The par-
ticipants had reported a tight time schedule before the
implementation, so they were asked about their experi-
ences of adding the KROSS assessment in their practise.
The participants who used the KROSS tool said that they
had to prioritise the use of the tool within their own
workday at the expense of other important work. How-
ever, they found that the benefit of the vision assess-
ment outweighed the cost of time. Changes experienced
by the HCP as beneficial for patients are more likely to
be successfully implemented [34, 35]. Further specifying
of the time it takes for an experienced user to perform
the KROSS assessment should be done to prepare other
health care organisations for implementing the KROSS
tool.

Strengths and limitations

There are many ways to evaluate implementation pro-
jects. In this project, we found that a qualitative evalua-
tion of the participants’ experiences of using the KROSS
tool in their own practise was more appropriate than a
quantitative study of knowledge use or feasibility [47].
The results are representations of the participants’ expe-
riences, which are expressed in focus group interviews;
here, for instance, adoption may be overestimated by the
participants. However, we had contact with the HCP dur-
ing the implementation and supervised them in practical
testing. In addition, many patients were referred to the
university’s clinic for further assessment. The home care
group consisted of only two participants, and they had
not used the KROSS tool since trying it out in the KROSS
workshop. This means that they had little experience
with the implementation to share. Therefore, the material
represents home care only in some of the implementa-
tion outcomes, and this should be considered when inter-
preting the results.

The KROSS KT project began as an implementation
project for municipal health care services. During the
start-up process and cooperation with the municipal
and user organisations, we were asked for participation
from other health care services. We chose to involve the
participants from a specialist rehabilitation hospital and
acute stroke unit. Although they were offered follow-
up, they did not receive the same amount of attention
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after the KROSS workshop but reported to have inte-
grated the KROSS tool into their routine patient care.
Even if the services outside the municipality received
less attention in the planning and the follow-up phase,
they were eager to participate when they heard about
the project. Their participation in the KROSS workshop
and this evaluation have contributed to the KROSS KT
project with valuable insights; that is, showing that the
project has expanded and involved other services than
first planned is an example of penetration.

In the implementation, we developed multifaceted
strategies to engage the participants and promote
knowledge use [25]. This makes it difficult to single
out the strategies that worked and those that did. We
believe that the combination of strategies was impor-
tant to recruit, motivate and engage the participants for
behaviour change. If the KROSS tool should be used in
a different setting or context, the variety of implemen-
tation strategies should be addressed to barriers and
facilitators specific to the context, as recommended in
the KTA model [24]. Engaging the health care organi-
sation, including leaders, case handlers and bedside
HCPs, in the implementation was important for the
results in the current study.

Conclusion

The participants found the KROSS vision assessment
acceptable for use in their practise and were motivated
by using it because they experienced it as beneficial for
their patients. Although most of the participants had
included KROSS in their services, home care had not
been able to do so. They considered that rehabilita-
tion services would be most appropriate for structured
vision assessment because of the limited number of
stroke patients they see and the organisation of their
workday. Assessing vision was new to most of the
participants, and it appeared important to improve
theoretical knowledge and practical skills in vision
assessment. The enhanced vision competence led to
increased collaboration with vision experts and refer-
rals to vision rehabilitation and, in some cases, a moti-
vation for obtaining more and formalised competence
in vision care and rehabilitation. To facilitate better
vision care after stroke, vision assessment and follow-
up should be included in the care pathway description
and be integrated in services that provide stroke care.
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