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ABSTRACT

Introduction: RLBP1 RP is an autosomal reces-
sive form of retinitis pigmentosa (RP), charac-
terized by night blindness, prolonged dark
adaptation, constricted visual fields and
impaired macular function. This study aimed to
better understand the patient experience of
RLBP1 RP and evaluate the content validity of
existing patient reported outcome (PRO)
instruments in this condition.
Methods: Semi-structured concept elicitation
and cognitive debriefing interviews were

conducted with RLBP1 RP patients in Canada
and Sweden. Interviews started with open-
ended concept elicitation questioning, and
then patients were cognitively debriefed on The
National Eye Institute Visual Functioning
Questionnaire (NEI VFQ-25), the Low Lumi-
nance Questionnaire (LLQ) and four light/dark
adaptation items of the Visual Activities Ques-
tionnaire (VAQ). Qualitative interviews were
also conducted with three expert clinicians.
Anonymized, verbatim transcripts were ana-
lyzed using thematic analysis.
Results: Twenty-one patients were interviewed
(Canada n = 10; Sweden n = 11). Symptoms
reported included night blindness (n = 21), dif-
ficulty adapting to changes in lighting (n = 21)
and difficulties seeing in bright lighting (n = 18).
Patients experienced substantial impacts on
daily activities (n = 21) and physical functioning
(n = 17). Patients had difficulty interpreting and
selecting a response for some items in the
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NEI VFQ-25 and LLQ. Some items were not rele-
vant to patients’ disease experience. There were
both gaps and overlaps in the conceptual cover-
age of the instruments.
Conclusions: Visual impairment due to RLBP1 RP
has a substantial impact on physical functioning
and daily activities. To adequately assess all impor-
tant symptoms and associated functional impacts
in RLBP1 RP, it is recommended to either modify
one or more existing instruments or to develop a
new non-syndromic RP specific instrument.

Keywords: Interview; Qualitative; Quality of
life; RLBP1 retinitis pigmentosa; RLBP1 RP;
Visual functioning

Key Summary Points

Why carry out this study?

The symptoms of RLBP1 RP have a
substantial impact on patients’ daily lives
and physical functioning.

Semi-structured concept elicitation and
cognitive debriefing interviews were
conducted with RLBP1 RP patients
(n = 21) in Canada and Sweden to better
understand the patient experience of
RLBP1 RP and evaluate the content
validity of three existing patient reported
outcome (PRO) instruments in this
condition.

What was learned from the study?

Symptoms of RLBP1 RP reported included
night blindness, difficulty adapting to
changes in lighting and difficulties seeing
in bright lighting, and patients
experienced substantial impacts on daily
activities and physical functioning.

When asked to complete three different
questionnaires, patients with RLBP1 RP
highlighted problems interpreting some
questions and response options from all
three PRO instruments, and no one
instrument provided a comprehensive
assessment of concepts relevant to
patients with RLBP1 RP.

To adequately assess all important
symptoms and associated functional
impacts in this population, either
modifying one or more existing PRO
instruments or developing a new disease
specific PRO instrument is recommended.

INTRODUCTION

RLBP1 retinitis pigmentosa (RLBP1 RP) is an
autosomal recessive form of retinitis pigmen-
tosa (RP), caused by biallelic mutations of the
RLPB1 gene on chromosome 15. RLBP1 RP is
associated with progressive loss of vision due to
retinal degeneration and is a rare disease [1],
with only 152–160 cases worldwide reported in
the literature [2–18]. Sweden and Canada have
the highest number of diagnosed cases, and in
each country the cases are clustered in a specific
geographic area: Västerbotten County in Swe-
den and Newfoundland in Canada.

Symptoms of RLBP1 RP are a result of pro-
gressive loss of rod and cone photoreceptor cells
[19]. The phenotype caused by mutations
identified in RLBP1 RP is most often referred to
as Bothnian dystrophy (BD) [20], Newfound-
land rod-cone dystrophy (NFRCD) [5] or retini-
tis punctata albescens (RPA) [21]. RLBP1 RP is
characterized by severe night blindness from
childhood due to prolonged dark adaptation,
constricted visual fields (VF) and reduced mac-
ular function with decreasing visual acuity (VA)
in early adulthood [22]. The impact of RLBP1 RP
on quality of life (QoL) can largely be attributed
to visual impairment. Though RLBP1 RP is
limited only to retinal degeneration, it affects
patients’ ability to perform vision-dependent
functions of everyday life and has a profound
effect on physical, social and psychological
wellbeing.

A patient-reported outcome (PRO) instru-
ment measures information that comes directly
from the patient about the status of their health
condition, without amendment or interpreta-
tion of the patient’s report by a clinician or
anyone else [4, 23]. PRO instruments can assess
symptoms, impacts, functioning, and treatment
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satisfaction and adherence, providing insight
into concepts that cannot be measured objec-
tively through biological or functional
assessments.

The Food and Drug Administration (FDA)
PRO guidance [24] outlines best practices for
developing PRO instruments for use to support
labeling claims. As a first step in evaluating the
appropriateness of an instrument, it is crucial to
ensure, through qualitative patient research,
that the instrument assesses concepts relevant
to the patient population and to ascertain
patients’ comprehension of the questionnaire
[5, 23].

Although it is understood that RLBP1 RP
affects patients’ visual functioning and there-
fore activities of daily living (ADL), qualitative
evidence of this in the literature is minimal.
Currently, no PRO instruments have been vali-
dated in an RP population. Several non-disease
specific PRO instruments that assess the impact
of visual impairment have been used in RP and
other visual conditions such as glaucoma,
including the National Eye Institute Visual
Functioning Questionnaire (NEI VFQ-25)
[25, 26], the Low Luminance Questionnaire
(LLQ) [27] and the Visual Activities Question-
naire (VAQ) [28].

Previous studies in RLBP1 RP provide some
evidence that NEI VFQ-25 scores are associated
with VA, VF and LLQ scores in this population
[22, 29, 30]. However, other than these prelim-
inary insights into construct validity, there is
limited evidence regarding the content and
psychometric validity of these instruments in
this specific population. Moreover, neither the
NEI VFQ-25 nor the LLQ assesses the process of
light-dark adaptation, a key characteristic of
RLBP1 RP. The VAQ contains a four-item dark
adaptation subscale.

This study aimed to conduct qualitative
research with participants diagnosed with
RLBP1 RP and expert clinicians to: (1) further
understand participants’ experiences with
visual symptoms and the associated impacts on
domains of functioning, (2) evaluate the con-
tent validity of the NEI VFQ-25, LLQ and four
items from the VAQ (assessing light/dark adap-
tation) in this population; (3) obtain clinical
insight into the experiences of participants with

RLBP1 RP and the clinical relevance of the
concepts assessed by the selected instruments.

METHODS

This was a cross-sectional, qualitative study
involving individual, semi-structured, concept
elicitation (CE) and cognitive debriefing (CD)
interviews with patients with RLBP1 RP. In
addition, two pilot interviews were conducted
with adult patients who had RP not associated
with a mutation in the RLBP1 gene to test the
interview process and allow for comparisons
between the two patient groups. Semi-struc-
tured interviews were also conducted with
expert clinicians with experience of managing
and treating patients with RLBP1 RP.

Study Sample

Twenty adults and one child (aged 11 years)
with RLBP1 RP were recruited in Canada
(n = 10) and Sweden (n = 11) through expert
clinicians specialized in RLBP1 RP. All partici-
pants had a clinical diagnosis of RP with docu-
mentation of the RLBP1 gene mutations. No
quotas for representation of subgroups were
employed given the rare nature of the condi-
tion. The two RP patients participating in the
pilot interviews were recruited from Switzerland
and Ireland and had been identified via Retina
International (an umbrella group of 43 patient-
led charities, foundations and voluntary groups
funding research into retinal dystrophies).
Expert clinicians (n = 3) from the recruiting
clinical sites in Canada and Sweden were also
interviewed.

The adequacy of qualitative sample sizes is
commonly evaluated based on the principal of
conceptual saturation, defined as the point
when no new concept-relevant information
emerges with the analysis of additional inter-
views [31, 32]. Typically, saturation can be
achieved with 12 participants; 10 participants
per country were targeted because of possible
heterogeneity of the populations and to allow
for between country comparisons.
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Patient Interview Procedure

The majority of interviews were conducted face-
to-face; however, the two participants in the
pilot interviews and two participants in Canada
were interviewed via Skype. The patient inter-
views lasted approximately 90-min (45-min
concept elicitation and 45-min cognitive
debriefing) using a semi-structured interview
guide. Concept elicitation was completed prior
to review of the PRO instruments to avoid bias.

Concept elicitation questioning explored
participants’ experiences of RLBP1 RP. Ques-
tioning started with broad open-ended ques-
tions designed to elicit spontaneous comments,
followed by focused questions to probe on
topics of interest.

The NEI VFQ-25, LLQ and four items from
the VAQ were then cognitively debriefed. These
instruments were selected from a review of
existing PRO instruments that have previously
been used in RP and similar conditions. The
review considered prior use of the instruments
and evidence of content and psychometric
validity. The instruments selected had the
greatest potential to assess the concepts most
important and relevant to RP patients. Cogni-
tive debriefing involved use of a ‘think aloud’
approach, where participants spoke their
thoughts aloud as they completed each item.
Participants were also asked debriefing ques-
tions to explore their interpretation of the items
and response options, to evaluate the relevance
of concepts assessed by the instruments and to
assess conceptual comprehensiveness of the
instruments.

Clinician Interview Procedure

The 30-min clinician interviews were conducted
via telephone. One was conducted prior to
patient interviews to help inform the content of
the patient interview guide, and two were con-
ducted following patient interviews to assess
the clinical relevance of reported concepts. Key
symptoms and functional impacts of RLBP1 RP
were discussed, as were clinicians’ perceptions
of the appropriateness of the NEI VFQ-25, LLQ

and four items from the VAQ for use in the
RLBP1 RP population.

Analysis

Interviews were anonymized and transcribed
verbatim. Swedish transcripts were translated to
English. Qualitative analysis was performed
using Atlas.Ti software [33] and thematic anal-
ysis methods [34–36]. For concept elicitation,
this focused on identifying concepts important
to participants and the language participants
used to describe those concepts. Saturation (the
point at which no new concepts are emerging
from the data) was evaluated by comparing
spontaneously reported concepts from succes-
sive sets of interviews. A conceptual model was
generated to summarize the key concepts rele-
vant for assessment in RLBP1 RP. A conceptual
model is useful for presenting a concise over-
view of the patient experience of a condition
and for prioritizing, identifying and evaluating
measurement strategies [37].

Ethical Considerations

Ethical approval was obtained from the New-
foundland and Labrador Health Research Ethics
Board in Canada (reference no. 2016.224) and
Umea University in Sweden (reference no.
2016/357-31). Written informed consent from
each participant was obtained prior to data
collection.

RESULTS

Patient Sample Characteristics

Demographic and clinical characteristics of the
RLBP1 RP sample are summarized in Table 1.
Mean age was 45 years (range 11–67 years), and
there were marginally more males (male 12/21,
female 9/21). According to clinical data pro-
vided by clinicians, participants were diagnosed
with RLBP1 RP on average 14 years after expe-
riencing initial symptoms of RP. Participants
were assigned severity ratings (mild, moderate,
severe or very severe) based on their VA score
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Table 1 Patient demographic and clinical information

Characteristic Canada (n = 10) Sweden (n = 11) Total (n = 21)

Gender, n

Male 5 7 12

Female 5 4 9

Age (years)

Mean 46.7 43.7 45

Range 29–65 11–67 11–67

Race, n

Caucasian 10 11 21

Living status, n

Lives alone 1 0 1

Lives with husband/wife/partner 8 6 14

Lives with children 3 2 5

Lives with parents/other family members

(note: more than one option can be selected)

1 2 3

Work status, n

Working full time 5 3 8

Working part time 0 1 1

Full time homemaker 0 2 2

Student 0 2 2

Not working due to RLBP1 RP 4 1 5

Retired (note: one participant was a child) 1 1 2

Years between initial RLBP1 RP symptoms and diagnosis

Mean (range) 20.9 years (2–62) 7.7 years (1–27) 14 years (1–62)

Median 18 years 5 years 13 years

Weighted visual acuitya

Mean (range) 15.6 letters (0–54) 35.6 letters (1–88) 26 letters (0–88)

Weighted visual field indexa

Mean (range) 17.9% (22–79) 38.3% (0–97) 29.6% (0–97)

a Visual function scores for left and right eyes were summarized into a single weighted average where the better eye is
weighted 0.75 and the worse eye 0.25
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and Visual Field Index (VFI). The VA scores were
converted to a severity rating based on the
adjusted World Health Organization (WHO)
categories of visual impairment [38]. The VFI
categories were informed by published data
regarding VFI severity categories in glaucoma
[39]. Visual function scores for right and left
eyes were summarized into a single weighted
average where the better eye is weighted 0.75
and the worse eye 0.25. The sample included a
wide range of VA severities, but most had severe
or very severe VFI ratings (Table 2).

Patient Concept Elicitation Results

Figure 1 presents the conceptual model devel-
oped based on the interview findings to illus-
trate the key concepts and impact on
functioning relevant to patients with RLBP1 RP.
Fourteen visual symptoms were reported during
concept elicitation. The symptoms most fre-
quently discussed were:

• Night blindness (n = 21; all spontaneously
reported). The majority of participants
described being unable to see anything in
dark conditions (n = 15/21). The remaining
six participants reported that they had lim-
ited vision in darkness. Those that described
being unable to see at all used phrases such
as ‘‘can’t see anything’’ and ‘‘can’t see at all’’
(n = 10/15), ‘‘night blindness’’ (n = 4/15) and
‘‘see absolutely nothing’’ (n = 1/15).
‘‘For me when it gets darker, I see less and
less. And all of a sudden, I can’t see anything
at all’’ (Male, 20).

• Difficulties adapting to changes in lighting
(n = 21; all spontaneously reported). All of
the participants reported that they had dif-
ficulties adapting to changes in light when
moving from brightly lit areas to dimly lit
areas, and/or vice versa. Eleven participants
reported difficulty adapting in either direc-
tion; eight participants described difficulty
moving from light to dark areas only, and
two participants described difficulty moving
from dark to light areas only.
‘‘Sometimes if I leave a dark room and enter
say a lit office, that can be sometimes a little
bit excruciating’’ (Male, 40).

• Difficulties seeing in bright lighting (n = 18;
spontaneousn = 15, probedn = 3). Participants
reported that in bright lighting conditions they
were no longer able to see (n = 12/18) or found
it more difficult to see (n = 2/18). Five partici-
pants also reported that they were ‘sensitive’ to
bright light (n = 5/18). Terminology used
included ‘blinded’ (n = 8/18), ‘can’t see’ or
‘difficulty seeing’ (n = 3/18). Five participants
also referred to this symptom as difficulty with
‘glare.’
‘‘Sunlight is the worst, it’s themost intensive. It
blinds me the most’’ (Male, 25).

• Poor visual acuity (n = 15; all spontaneously
reported). Participants used a variety of
terms to describe low visual acuity. Approx-
imately half of participants (n = 8/15)
directly used the term ‘‘low visual acuity.’’
Other terms used included describing their
vision becoming ‘blurry’ (n = 2/15), ‘far-
sighted’ (n = 1/15) and ‘myopic, near-
sighted’ (n = 1/15).
‘‘I have sight loss, my visual acuity has
decreased. Especially in the middle of the
eye, it’s becoming increasingly difficult to
read’’ (Female, 28).

• Impaired color vision (n = 13; spontaneous
n = 11, probed n = 2). Thirteen participants
described difficulty in seeing and distin-
guishing between colors. Six participants
discussed the specific colors that they have
a problem distinguishing. The majority
(n = 5/6) reported that they are unable to
distinguish between dark colors, e.g.,
between a navy blue and black.
‘‘I’ve lost the part you see colors with, so I

Table 2 Severity ratings

Visual field Visual acuity

Mild Moderate Severe Very severe

Mild 1

Moderate 1

Severe 3 2

Very severe 2 4 8
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don’t see colors. I see TV in black and white’’
(Female, 58).

• Loss of peripheral vision (n = 13; sponta-
neous n = 9, probed n = 4). Thirteen partic-
ipants reported experiencing difficulties with
their peripheral vision, eight of whom used
or were familiar with the term ‘peripheral
vision’ (n = 8/13). Four participants (n = 4/13)
described instances where they were unable
to see objects when they were presented to
the side of their visual field. Two participants
(n = 2/13) additionally used the terms ‘tun-
neling’ (n = 1/13) or ‘tunnel vision’ (n = 1/13)
to describe their visual field.
‘‘It seems like just tunnel vision is all I can see.

I can’t really see in the side of me much
anymore, it’s just kind of straight, central’’
(Female, 35).

Participants across the sample appeared to
experience a similar core set of symptoms of
RLBP1 RP that worsened in severity over time.
Participants also described environmental fac-
tors that affected the symptoms reported; these
included weather and lighting conditions
(n = 16/21) and unfamiliar environments
(n = 16/21).

All participants discussed the impact of
RLBP1 RP on ADL. Impacts were separated into
proximal impacts and distal impacts. Proximal

• Night blindness (n=21)
• Reduced light/dark adap�on (n=21)
• Reduced vision in bright light (n=17)
• Loss of visual acuity (n=15)
• Colour blindness (n=13)
• Loss of peripheral vision (n=13)
• Spots in field of vision (n=7)
• Impaired depth percep�on (n=6)
• Loss of central vision (n=4)
• Difficulty seeing contrast (n=4)
• Tired eyes (n=3)
• Flickering sight (n=2)
• Difficul�es focusing (n=2)
• Objects moving (n-1)

SYMPTOMS

Unfamiliar 
environments

Weather condi�ons

Ligh�ng condi�ons

Environmental 
Factors

Ac�vi�es of daily
living (n=21)

• Reading (n=17)
• Driving (n=15)
• Chores and cleaning (n=13)
• Naviga�on (n=11)
• Cooking (n=8)
• Finding things (n=8)
• Using a computer (n=8)
• Dressing and self care (n=6)
• Wri�ng (n=4)

Physical func�oning
(n=17)

• Sports/physical ac�vity (n=11)
• Walking into objects (n=10)
• Mobility (n=8)
• Falling and injuries (n=8)
• Eye strain (n=3)
• Headaches (n=3)
• Losing balance (n=1)

PROXIMAL IMPACTS

Emo�onal (n=19)
• Frustra�on (n=11)
• Sadness (n=10)
• Concern about the future (n=8)
• Depression (n=6)
• Fear (n=5)
• Anger (n=5)
• Stress (n=5)
• Embarrassment (n=4)
• Loneliness (n=2)

Ac�vi�es of daily living and physical func�oning (n=21)
• Shopping (n=13)
• Travel and transport (n=10)
• Watching TV (n=3)
• Avoiding difficult tasks (n=2)
• Change in lifestyle (n=2)
• Ea�ng (n=2)
• Sewing (n=2)

• Paying (n=1)
• Using a mobile (n=1)
• Feeling uncomfortable in bright ligh�ng 

condi�ons (n=1)
• Tiredness (n=1)

DISTAL IMPACTS

Social (n=21)
• Having to rely on others (n=15)
• Going out at night �me (n=13)
• Missing out on social events (n=12)
• Needing strong support network 

(n=11)
• Recognising people (n=6)
• Interac�ng with others (n=6)
• Mee�ng new people (n=6)

Family (n=12)
• Unable to help family (n=5)
• Missing out on ac�vi�es (n=4)
• Having children (n=3)
• Grandchildren (n=1)

Rela�onships (n=4)

Financial (n=6)
Work/educa�on (n=18)

• Adap�ng work role (n=10)
• Choice of career (n=10)
• Unable to con�nue working (n=7)
• Reading at work/school (n=6)

Fig. 1 Conceptual model for RLBP1 RP. Concepts in red were considered ‘key concepts’ by expert clinicians
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impacts were considered to be any functional
impacts directly related to vision impairments
associated with RLBP1 RP (e.g., reading). Distal
impacts were considered to be any impacts that
occurred as a result of the proximal impacts that
had wider implications for participants’ daily
life (e.g., work, reading menus, etc.).

The most frequently reported proximal
impacts on ADL included:

• Difficulty reading (n = 17; spontaneous
n = 12, probed n = 5). Impact on ability to
read was affected by font style (n = 6/17),
size of the text (n = 4/17) and the color
contrast of the text and background (n = 3/17).
Reduced reading ability had a subsequent
impact on various aspects of life such as
work, education, social life, shopping and
cooking. Three participants also expressed
difficulty in navigating because of their
reduced ability to read signs. Methods to
manage this impact on reading were dis-
cussed by seven participants and included
using electronic devices such as computers,
use of magnifiers and use of audio books.
‘‘I read a lot using a tablet where you can
zoom in the text’’ (Female, 28).

• Being unable to drive or having difficulties
driving (n = 15; all spontaneously reported,
only one participant was still able to drive).
The remaining six participants did not dis-
cuss the impact of RLBP1 RP on their ability
to drive and were not asked. Reasons for
being unable to drive described by 14 par-
ticipants included poor nighttime vision
(n = 5/14), the eyes not being able to adjust
(n = 1/14), experiencing blind spots (n = 1/14)
and defects in peripheral vision (n = 2/14).
Four participants reported the impact of not
being able to drive on their daily life; these
included the need for advanced planning and
the impact on family life. Five participants
talked about requiring assistance from family
and friends to drive them around. Four par-
ticipants reported feelings of frustration, sad-
ness, depression and devastation due to their
inability to drive.
‘‘Something that is very bothersome is that I
don’t have a driver’s license. I can’t drive’’
(Male, 54).

• Problems with chores and cleaning (n = 13;
spontaneous n = 12, probed n = 1): Partici-
pants expressed the need for assistance in
carrying out chores and cleaning (n = 6/13).
Participants also made clear that their ability
has deteriorated overtime (n = 3/13), with
chores taking considerably longer to com-
plete (n = 3/13). Participants also mentioned
the importance of adaptations and routines
when completing chores (n = 4/13).
‘‘Cleaning too is another one. I miss a lot of
things because I can’t see a lot of the things’’
(Female, 35).

• Problems navigating in unfamiliar environ-
ments (n = 11; all spontaneously reported).
Participants indicated that difficulty to nav-
igate was often caused by darkness (n = 5/11)
and the inability to see obstacles (n = 5/11).
Five participants talked about specific strate-
gies they often use when navigating. Such
strategies included following familiar street-
lights or house lights, use of technology,
being organized and memorizing routes.
Difficulties navigating affected participants
ability to travel to appointments (n = 1/11)
and their social life (n = 1/11).
‘‘At the house it’s not too bad because I know
where everything is, but especially if I were
in a strange place, I’d need some form of
lighting or know the layout of the room.
Otherwise, I could fall down or trip over
something’’ (Male, 47).

The most frequently reported proximal
physical impacts included:

• Reduced ability to take part in sports (n = 11;
spontaneous n = 3, probed n = 8). Eight of
the 11 participants reported that they were
unable to take part in certain sports and
activities, and three participants reported
that they could still take part but were
limited in their ability. Examples of sports
and activities reported by more than one
participant included: hockey (n = 5/11),
football (n = 3/11), riding a bike (n = 3/11),
baseball (n = 2/11) and swimming (n = 2/
11).
‘‘I do some sport, if it’s adapted, but, you
know, regular sports are not really an
option’’ (Male, 40).

Adv Ther (2020) 37:2884–2901 2891



• Walking into objects (n = 10; all sponta-
neously reported): More frequently reported
examples of objects that participants had
walked into because of their impaired vision
included: obstacles associated with road
works (n = 3/10), other people (n = 3/10)
and objects on the floor at home (e.g.,
furniture and bins; n = 2/10).
‘‘We would do things together, and I could
not see on this side, and we would bump
into each other all the time’’ (Female, 58).

• Having difficulties with their mobility due to
poor vision (n = 8; all spontaneously
reported): Three of the eight participants
reported that they had difficulty generally
getting around going to work or the super-
market, three participants reported difficul-
ties going up or down stairs, one participant
reported difficulties with outdoor activities,
and one participant reported having to ‘walk
more carefully.’
‘‘I guess steps, the depth, the difference
between the steps… I can’t see going down
steps, but I can see sometimes going up
steps’’ (Female, 63).

Wider impacts on quality of life were also
identified, including:

• Impacts on social functioning (n = 21; all
spontaneously reported). Social impacts
included having to rely on others for help
(n = 14/21), difficulties going out at night
time to social events (n = 13/21), missing out
on social events (n = 12/21), problems rec-
ognizing people (n = 6/21), problems attend-
ing the cinema (n = 6/21) or restaurants
(n = 5/21), being unable to help family
members (n = 5/21), missing out on activi-
ties with children/grandchildren (n = 4/21)
and impacts on current/future relationships
(n = 4/21).
‘‘Uh, well, uh, I guess, I used to, uh, go out
with friends and to parties and such and I
usually depended on some of them to, uh,
guide me around’’ (Male, 29).

• Emotional wellbeing (n = 19; all sponta-
neously reported). Emotions experienced by
participants because of their condition in
order of frequency included frustration
(n = 11/19), sadness (n = 10/19), concerns

about the future (n = 8/19), depression
(n = 8/21), fear (n = 5/19), anger (n = 5/19),
stress (n = 5/19), embarrassment (n = 4/19)
and loneliness (n = 2/19).
‘‘So, I just feel like I’m a big burden on people
a lot of the times, and it’s very frustrating. It
gets very emotional for me’’ (Female, 35).

• Work and education (n = 18; spontaneous
n = 13, probed n = 5). Participants described
adapting their work role because of their
condition (n = 10/18), having a limited
choice of career or job (n = 10/18), being
unable to continue working in a particular
job (n = 7/18) and having difficulties at work
related to their ability to read (n = 6/18).
‘‘And then my workday, like I said, I’ve
switched my duties so that I can be, um, able
to do my job without having need perfect
vision. So, I’m in my office most of the day. I
do have, um, a setting on my computer that
reverses the contrast of the lighting so it’s
not so bright’’ (Female, 32).

An important aspect of the qualitative anal-
ysis was to evaluate the degree of consistency in
the findings to determine whether conceptual
saturation had been achieved among the con-
cept elicitation interviews and that all concepts
of importance had been identified. It was con-
cluded that saturation was achieved for all core
symptoms and impacts of RLBP1 RP.

As would be expected, participants with
more severe RLBP1 RP (with regards to visual
acuity and visual fields) appeared to have a
more severe experience of certain symptoms.
For example, participants categorized as severe
and very severe took longer to adapt to changes
in lighting than mild or moderate participants.
In general, participants categorized as severe
and very severe reported a greater impact of
RLBP1 RP compared with mild and moderate
participants. Minor differences in impacts
experienced by the Swedish and Canadian
populations were observed. These are likely a
result of differences in the sample severities or
lifestyles of the two populations rather than
differences in disease manifestation.
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Pilot Interview Findings

The findings from the interviews with RP
patients did not identify any notable differences
between the experiences of patients with RLBP1
RP and those with ‘general RP’ interviewed in
pilot interviews. However, as only two pilot
interviews were conducted, conclusions
regarding these comparisons should be inter-
preted with caution.

Cognitive Debriefing Results

Challenges interpreting items identified for the
NEI VFQ-25 and LLQ are summarized in Table 3.
Detailed cognitive debriefing results for the
instruments are provided as supplementary files
(NEI VFQ-25: Supplementary file 1; LLQ: Sup-
plementary file 2; VAQ: Supplementary file 3).

Interpretation of the NEI VFQ-25

For 19 of the 25 items of the NEI VFQ-25, at least
some of the participants had difficulty inter-
preting the item or choosing a response, most
often because of a lack of specification of the
lighting conditions or whether the environment
was familiar (Table 3). Additionally, some items
included multiple examples of activities that
represented different levels of functional
impairment, making it difficult to choose a
response. Finally, some response options were
inappropriate (e.g., a response option of ‘stop-
ped doing this’ for items assessing difficulty
noticing objects off to the side’), and some items
described examples of tasks that were outdated.
Note that items related to driving were not
debriefed with all participants given the skip
patterns built into the NEI VFQ-25.

Feedback for item 13 ‘‘Because of your eye-
sight, how much difficulty do you have visiting
with people in their homes, at parties or in
restaurants?’’:

‘‘Restaurants I find bad… But in homes,
friends, like I said, they know I’m coming,
they’ve got an extra few lights on or things
like that, and a strange home, yes, I’d, I’d
have a lot of trouble… If it’s in my friends’

house, a moderate difficulty, but someone
else’s would be extreme difficulty’’ (Male, 50).

Relevance of the NEI VFQ-25

In total, 22/25 of the NEI VFQ-25 items were
relevant to over half of the 21 participants.
Items were classed as relevant if a participant
had ever experienced the impairment or func-
tional limitation, even if they did not currently
experience it. The items that were least relevant
were item 4 (n = 16) and item 19 (n = 17),
which both assess pain and discomfort around
the eyes. Item 15, ‘‘Are you currently driving at
least once in a while?,’’ was only relevant to one
participant, as only one participant could still
drive.

Feedback for item 7 ‘‘Because of your eye-
sight, how much difficulty do you have finding
something on a crowded shelf?’’:

‘‘If the question had mentioned light, if it’s
difficult to find things on a crowded shelf
when you come from outside. Or in a shop
with poor lighting, is it difficult to find
things, that would have been relevant’’
(Male, 25).

Interpretation of the LLQ

For 24 of 32 items of the LLQ, at least some of
the participants had difficulty interpreting the
item or choosing a response. Similar to the NEI
VFQ-25, participants had issues interpreting
and choosing a response to items because
lighting conditions and familiarity of environ-
ment were not specified or because the exam-
ples of activities listed in the questions
correspond to different levels of functional
impairment (Table 3).

Feedback for item 19 ‘‘Do you have difficulty
seeing when you visit other people’s homes
because there is not enough light?’’:

‘‘But where I go most people know and the
lights are on, so, you know, I would say a
lot of difficulty based on if I were to go
somewhere and it was dimly light, some-
body else’s house, unfamiliar surroundings
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Table 3 Summary of key difficulties related to interpretation of the NEI VFQ-25 and the LLQ

Summary of issue Number of items flagged as
problematic in the NEI VFQ-25 and
example

Number of items flagged as
problematic in the LLQ and example

No specification of lighting

conditions or familiarity of the

environment

7/25 items were flagged

Example: Because of your eyesight, how

much difficulty do you have finding

something on a crowded shelf?

(Item 7)

9/21 participants reported that they

would have difficulty selecting a

response as their ability is affected by

the lighting conditions

3/32 items were flagged

Example: Do you have difficulty seeing

when you visit other people’s homes

because there is not enough light?

(Item 19)

7/21 participants had difficulty

interpreting the item stating that their

visual ability is dependent on how

familiar the environment is and

lighting conditions in those

environments

Some items provided multiple

examples of activities which

represented different levels of

functional impairment

4/25 items were flagged

Example: Because of your eyesight, how

much difficulty do you have visiting

with people in their homes, at parties

or in restaurants? (Item 13)

8/21 participants reported that the

examples included in the item would

result in different responses

3/32 items were flagged

Do you have difficulty seeing in poor

lighting conditions such as at dusk or

dawn or in a poorly lit room?

(Item 16)

5/21 participants reported that there

were differences in their visual ability

in dusk, dawn and poorly lit rooms,

making it difficult for them to decide

how to respond

Response options stating ‘stopped

doing this’ for specific activities

were not always appropriate

8/25 items were flagged

Example: Because of your eyesight, how

much difficulty do you have noticing

objects off to the side while you are

walking along? (Item 10)

6/21 participants reported that they

would never stop trying to notice

objects off to the side

12/32 items were flagged

Example: Do you have difficulty seeing

colors at night? (Item 13)

4/21 participants reported that they

would not stop trying to see color
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it would be a lot of, a lot of difficulty’’
(Female, 32).

Relevance of the LLQ

All of the LLQ items were relevant for over half
of the 21 participants, with the exception of
seven items related to driving. Apart from the
driving items, the two least relevant items were
item 2, ‘‘Do you have difficulty seeing in fluo-
rescent lighting, like that found in stores and
offices?,’’ and item 12, ‘‘Do you worry or are you
concerned that you might fall at night because
of your vision?’’ Of note, several participants
reported that they were more likely to fall but
were just not concerned or worried about it;
hence, item 12 was considered less relevant:

‘‘That’s not saying that I might not fall, it’s
just that I’m not worried about it’’
(Male, 47).

Interpretation and Relevance of the Four
VAQ Items

Participants had no difficulty interpreting the
four VAQ items assessing light/dark adaptation.
The two items assessing adaptation from bright
to dim/dark-light (item 12 ‘‘It takes me a long
time to adjust to darkness after being in bright

light’’ and item 28 ‘‘I have trouble adjusting
from bright to dim lighting, such as when going
from daylight into a dark movie theater’’) were
relevant to all 21 participants. The two items
assessing adaptation from dim to bright light
(item 1 ‘‘I have problems adjusting to bright
room lighting, after the room lighting has been
rather dim’’ and item 23 ‘‘It takes me a long time
to adjust to bright sunshine after I have been
inside a building for a lengthy period of time’’)
were relevant for 17 of the 21 participants.

Pilot Interview Findings

The findings from the two pilot interviews with
RP patients did not identify any notable differ-
ences between the experiences of patients with
RLBP1 RP and those with ‘general RP.’ Further-
more, there were no substantial differences in
item interpretation and relevance of concepts
between participants with RLBP1 RP and RP.
However, as only two pilot interviews were
conducted, conclusions regarding these com-
parisons should be interpreted with caution.

Conceptual Coverage

Table 4 summarizes the extent to which each of
the instruments being evaluated assesses the

Table 3 continued

Summary of issue Number of items flagged as
problematic in the NEI VFQ-25 and
example

Number of items flagged as
problematic in the LLQ and example

Examples provided in the item were

outdated

1/25 items were flagged

Example: How much difficulty do you

have doing work or hobbies that

require you to see well up close, such as

cooking, sewing, fixing things around

the house or using hand tools?

(Item 6)

3/21 participants suggested that more

modern examples of tasks which

require the ability to see up close

should be used

1/32 items were flagged

Example: Because of your vision, do you

have difficulty going out to nighttime

social events such as sporting events,

the theater, friend’s homes, church or

restaurants? (Item 10)

1/21 suggested that the examples should

be modernized
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Table 4 Summary of conceptual coverage of instruments

Concept VFQ-25 LLQ VAQ

Symptoms

Night blindness (2) (11) X
Light/dark adapta�on X X (4)
Vision in bright light X (3) X
Visual acuity (3) (4) X
Color blindness (1) (1) X
Loss of peripheral vision (1) (3) X
Spots in field of vision X X X
Depth percep�on X (2) X
Seeing contrast X (2) X
Tired eyes X X X
Flickering sight X X X
Difficul�es focusing X X X
Objects moving X X X

Impact on 
ADLs -
proximal

Reading (2) (5) X
Driving (6) (5) X
Chores and cleaning (1) X X
Cooking (1) X X
Finding things (1) (1) X
Using a computer X X X
Dressing and self-care (1) X X
Wri�ng X X X

Impact on 
ADLs -
distal

Shopping X X X
Naviga�on X X X
Travel and transport X X X
Watching TV X X X
Home X X X
Avoiding difficult tasks X X X
Ea�ng X (1) X
Sewing (1) X X
Paying X X X
Using a mobile phone X X X

Impact on 
physical 
func�oning 
- proximal

Par�cipa�on in sports X X X
Walking into objects X X X
Mobility (1) (5) X 
Falling and injuries X (1) X
Eye strain X X X
Headaches X X X
Avoidance of walking in winter 
condi�ons X X X

Loss of balance X X X
Uncomfortable in bright light X X X
Tiredness X X X

Wider 
impacts on 
QoL

Social (2) (4) X
Emo�onal (4) (4) X
Work/educa�on (2) X X

‘ ’ indicates that the concept is assessed, ‘X’ indicates that the concept is not assessed. 
The number in parentheses denotes the number of items that assess a par�cular 
concept. Green text highlights concepts which are included as a specific subscale of each 
instrument; whereas black text indicates that the concept is referenced in at least one 
item but is not included as a specific subscale of the instrument
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concepts that were identified as important
through concept elicitation interviewing. No
instrument alone assesses all concepts relevant
to RLBP1 RP patients. Notably, the NEI VFQ-25
and LLQ do not assess dark/light adaptation, a
key defining symptom of RLBP1 RP; the
NEI VFQ-25 does not assess vision in bright
light or depth perception, which are important
concepts in RLBP1 RP. There are also gaps in the
conceptual coverage of all three instruments in
relation to functional impacts, particularly dis-
tal impacts on ADLs and impacts on physical
functioning.

Expert Clinician Interviews

All clinicians reported that severity of symp-
toms varies among RLBP1 RP patients, with the
condition generally becoming more severe with
age. The symptoms and impacts reported by the
expert clinicians were broadly consistent with
those reported by the patients. The experts also
highlighted the loss of independence experi-
enced by patients and confirmed the impor-
tance of environmental factors such as
familiarity of environment and lighting condi-
tions in mediating the impact of patients’ visual
impairment. The expert clinicians commented
that the symptoms of RLBP1 RP are widely
similar to those of broader RP, but that RLBP1
RP patients start to lose central vision at an
earlier age. The experts identified issues with
the NEI VFQ-25 and LLQ that were consistent
with those reported by patient participants.

DISCUSSION

To our knowledge, this is the first comprehen-
sive qualitative study of the patient experience
of RLBP1 RP. The symptoms and impacts
reported in this study were consistent with
those reported in the scientific literature relat-
ing to RP and RLBP1 RP and consistent with
reports from expert clinicians
[5, 19, 20, 22, 40, 41]. However, this study
provides a more in-depth understanding of the
patient experience of RLBP1 RP from the per-
spective of patients themselves than was previ-
ously available. Based on the literature, two RP

patient pilot interviews and clinician inter-
views, it seems likely that the findings reported
here may be generalized to RP as well as RLBP1
RP [42, 43]. However, further study in a sample
of RP patients without the RLBP1 gene muta-
tions is necessary to confirm whether the find-
ings from this study can be extrapolated to the
broader population.

Neither the NEI VFQ-25, the LLQ, nor the
four items tested from the VAQ provide a
comprehensive assessment of the RLBP1 RP
patient experience, even if administered in
combination. In addition, the inconsistencies
in item and response option interpretation and
limited relevance of some items suggest that, at
a minimum, some revision of those instruments
is recommended for use in this population.

While some previous studies have demon-
strated an association between visual function
scores and scores on the instruments in this
population, thus supporting construct validity
[22, 29, 30], other studies have highlighted
issues with the face validity and psychometric
properties of the instruments in other similar
populations [44–48]. For example, a previous
study in patients with Birdshot chori-
oretinopathy highlighted that the composite
score of the NEI VFQ-25 was not statistically
associated with decreased visual acuity. Results
also suggested that the NEI VFQ-25 may have
poor sensitivity at the lower end of the severity
scale and may be prone to placebo effects. In
addition, previous studies suggest, consistent
with findings here, that the LLQ would not
provide a full picture of the vision related QoL
limitations of RLBP1 RP patients.

Since this research was conducted, the multi-
luminance mobility test (MLMT), a perfor-
mance related outcome assessment, has been
developed and validated to assess ADLs in reti-
nal diseases; data from performance outcome
assessments such as the MLMT are valuable to
complement data generated via PRO instru-
ments [49, 50].

The findings reported provide valuable
insight into the patient experience of RLBP1 RP
and the assessment of content validity in three
visual function PRO measures. However, find-
ings should be interpreted in light of the limi-
tations of the study. The sample size of the
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study is relatively small for qualitative research;
however, the sample size reflects the rare nature
of RLBP1 RP. Furthermore, based on the litera-
ture and two pilot interviews, it seems likely
that the findings reported may generalize to RP
as well as RLBP1 RP. However, for that claim to
be credible it would be important to replicate
the study in a larger sample of RP patients with
a variety of mutations. Additional research
doing just this is currently on-going. The
research was conducted with patients recruited
from Canada and Sweden in centers with a high
prevalence of RLBP1 RP. Further research to
confirm the generalizability of the findings for
other cultures is warranted, particularly in
relation to functional impairment, which may
vary by country. Finally, the participants
involved in the study were considered to have
severe or very severe visual function limitations
consistent with the early onset and rapid pro-
gression of RLBP1 RP; therefore, results may not
fully represent younger participants with mild
or moderate visual function limitations in
RLBP1 RP. However, representation from each
visual function severity level was obtained, and
differences associated with the severity level of
RLBP1 RP were consistent with those described
by clinicians.

CONCLUSION

This study has identified issues with conceptual
coverage, relevance and participant inter-
pretability of items in the NEI VFQ-25, LLQ and
VAQ in the context of RLBP1 RP. This is con-
sistent with evidence from other studies
regarding the inadequacy of these instruments
in RP and similar diseases [51].

These findings suggest that modification of
one or more existing instruments or develop-
ment of a new non-syndromic RP specific
instrument is warranted to adequately assess the
symptoms and associated impacts in RLBP1 RP.
Such an instrument would allow generation of
data that would be of value to regulators, pay-
ers, prescribing clinicians and, most impor-
tantly, patients.
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