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HIGHLIGHTS

e The combination of all three assessment methods (self-report, proxy-report and observation) to assess HRQoL in individuals with CI across all stages of disease is to
be preferred.

o If it is not feasable, self-report should be combined with a proxy-report.

o If self-report is not possible because of very severe CI, proxy-report should be combined with observation.

e The six domains physical capacity, psychological, level of independence, social relationships, environment, and spirituality/religion/personal beliefs should be
assessed.

ARTICLE INFO ABSTRACT

Keywords: Background: The prevalence of impairments of cognitive functions is expected to increase. Enhancing the QoL of
Patient-reported outcomes those affected is important. HRQoL in people with CI can be assessed by self-report, proxy-report or observation
Dementia but there is uncertainty how to best assess HRQoL in people with CI, and which assessment method is most
}S)‘;l)f);?p ort appropriate. Therefore the aim of our study was to use Delphi methodology in order to achieve consensus on how
Observation HRQoL should be assessed in people with CI and which content domains should be assessed.

Consensus Methods: The Delphi process consisted of three online survey rounds and a concluding consensus conference.
Participants were experts as well as individuals and relatives of people affected by CI. The Delphi survey was
developed based on existing literature and included 55 statements at the first round. Consensus was considered
to be achieved when a minimum of 75 % of responses fell into the categories 6 (agree) and 7 (strongly agree)
(positive consensus) or in categories 1 (strongly disagree) and 2 (disagree) (negative consensus).

Results: Consensus was reached for a total of 41 of 56 statements/substatements. In the 1st survey round 102
experts and 11 relatives participated. In the 2nd survey round 68 experts and 11 relatives continued to partic-
ipate. In the 3rd survey round 41 experts and 9 relatives participated. In the consensus conference 17 experts and
4 relatives of individuals with CI and in the second one-hour online conference session 14 experts and 2 relatives
of individuals with CI participated.

Conclusion: The combination of the three assessment methods self-report, proxy-report and observation across all
stages of CI is the preferred method and should be used whenever possible. As domains Physical capacity,
Psychological, Level of Independence, Social Relationships, Environment and Spirituality/Relogion/Personal
Beliefs should be assessed.
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A. Feifel et al.
1. Background

Due to demographic aging, the prevalence of impairments of
cognitive functions is expected to increase (Crimmins et al., 2011;
Robert-Koch-Institut (RKI), 2021; World Health Organization (WHO),
2017). Cognitive impairments (CI) range from mild to moderate and to
advanced impairments or severe forms of dementia such as Alzheimer’s
disease (AD) (Gauthier et al., 2022). They manifest as memory loss,
learning difficulties, a declining ability to concentrate on a task, and lead
to a decreased quality of life (QoL) (Georges et al., 2020).

Mild cognitive impairment (MCI) occurs as an intermediate stage
between normal aging and dementia (Brijoux & Zank, 2023). MCI affects
memory, attention, and thinking without significant limitations in daily
life. Approximately 10-15 % of the population aged 65 and over are
affected (Petersen, 2016).

Dementia is defined as the decline and loss of cognitive abilities in
the areas of attention, learning and memory, orientation, judgment, and
planning (executive functions), language, motor skills, as well as abili-
ties for social interaction with others (social cognition) (Deutsche Alz-
heimer Gesellschaft e.v. Selbsthilfe Demenz, 2020). The prevalence of
dementia was estimated by the WHO to be approximately 50 million
worldwide in 2017. By 2050, it is expected to triple due to changes in the
demographic structure of the world population (WHO, 2021).

As there is currently no promising treatment for individuals with CI,
and medication trials can at most delay the progression of the disease
(Alzheimer Forschung Initiative e.V. (AFI), 2023), the focus of care is not
only on specific symptom improvement but also on enhancing the QoL
of those affected. Therefore, it is essential to be able to measure the
current status of QoL and the extent to which an intervention improves
the QoL of the affected person. The WHO defines QoL as "individuals’
perceptions of their position in life in the context of the culture and value
systems in which they live and in relation to their goals, expectations,
standards, and concerns" (WHO, 1998). The construct of health-related
quality of life (HRQoL) considers QoL in the context of health and
illness. It is multidimensional and encompasses aspects of physical,
mental, emotional, and social functioning (Ferrans, 2005, p 15).

There is controversial about what, i.e., which content domains
should be assessed in people with CI. When developing an adequate
HRQoL instrument for people with CI the selection of the domains is the
most crucial (Jonker et al., 2004). There are some reviews that provide
an overview of quality of life instruments and their domains or subscales
for people with CI (Algar et al., 2016; Bowling et al., 2015; Missotten
et al., 2016; Yang et al., 2018; Perales et al., 2013. When looking at the
listings in the reviews, the diversity and heterogeneity of the domains
and subscales collected in the instruments become apparent. Jonker
et al. (2004) provides an overview of the dimensions and domains of
people with dementia and came to the conclusion that psychological
well-being with the indicators ‘sense of aesthetics’, ‘positive and nega-
tive affect’, ‘self-esteem’ and ‘feelings of belonging’ is a central outcome
of QOL. Other dimensions of Jonkers hierarchical model based on QOL
approaches in dementia (Brod, Stewart & Sands, 1999; Lawton, 1994;
Rabins, Kasper, Kleinman & Black, 1999; Volicer 1999; Walton, 1999)
are "Personal aspects not related to dementia’, "Personal aspects related
to dementia’ and "Environmental factors’. The WHO has released a user
manual for domains and items in assessing QOL independently of dis-
eases with the six domains ’Physival Capacity’, 'Psychological °, "Level
of Independence’, *Social Relationships’, ’Environment ’ and ’Spiritu-
ality/Religion/ Personal Beliefs’ (WHO, 1998).

In addition to what should be assessed, there is uncertainty how to
best assess HRQoL in people with CI, and which assessment method is
most appropriate, especially in individuals with severe CI (Bowling
et al., 2015; FLandeiro et al., 2020; Heuer & Willer, 2020; Kahle--
Wrobleski et al., 2017). HRQoL in people with CI can be assessed by
three different means. It can be assessed through self-reporting, where
the affected individual provides their own assessment. It can also be
reported by a family member, friend, or caregiver who assesses HRQoL
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by placing themselves in the position of the person concerned (prox-
y-reported). Additionally, it can be assessed through observation by an
external observer who interprets the behavior of the person concerned
and draws conclusions about their HRQoL condition. The most suitable
method of assessment, depending on the stage of CI, is a subject of
debate (Landeiro et al., 2020). According to the WHO definition of
quality of life, the gold standard for assessing quality of life is
self-assessment. However, in the case of CI, especially in cases of severe
impairment, it may be necessary to deviate from this and resort to
alternative methods such as proxy assessment and observation. Each of
these methods has its advantages and disadvantages, and their appli-
cation is discussed within the different stages of the condition’s severity.

People with CI have deficits in memory, concentration, attention,
communication, and judgment, which can lead to both a misunder-
standing of questions and an inability to communicate their subjective
state. The self-assessment of QoL in CI is particularly distorted by the
current affect (Berwig et al., 2011). Filling out questionnaires or con-
ducting interviews with individuals with neurological deficits can
introduce fatigue. Questions may be misunderstood due to language
impairments related to neurological deficits. The deficits vary depend-
ing on the severity of the condition and progressively worsen as the
stages of the condition advances. With the progression of the condition,
the assessment of what is important for HRQoL may also change. For
instance, in MCI, it may be important to still manage household tasks
independently, whereas in the advanced stage, safety and comfort may
take priority (Heuer & Willer, 2020; Hickey & Bourgeois, 2000).

In the advanced stages of the disease and in longitudinal studies, it is
common to interview family members or caregivers of the affected in-
dividuals, known as proxies, to assess QoL of the affected individuals
(Bowling et al., 2015; Heuer & Willer, 2020; Landeiro et al. 2020). A
distinction can be made between the proxy-patient perspective (proxy
assessement of patient HRQoL from the patient's view) and the
proxy-proxy-patient perspective (proxy assessement of patient HRQoL
from the proxy's view) (Pickard & Knight, 2005). The subjective quality
of life of individuals with dementia is better captured through proxy
rating from the proxy-patient perspective (Pickard & Knight, 2005).
According to Albert et al. (1996), the assessment of HRQoL through
proxies is a reliable measure. However, proxy reporting is influenced by
the proxy’s health status, their level of stress, and the relationship be-
tween the proxy responder and the person concerned (Hickey & Bour-
geois, 2000; Landeiro et al., 2020; Robertson et al., 2017). Furthermore,
HRQoL and emotional well-being are often underestimated in
proxy-reported assessments (Heuer & Willer, 2020; Hickey & Bourgeois,
2000; Logsdon et al., 1999; Sands et al., 2004) and cognitive abilities are
overestimated (Helmann et al., 2018; Zucchella et al., 2015). Boyer
et al. (2004) found poor agreement between the affected individual and
family members for emotional well-being in their study. Additionally,
not all family members or caregivers are suitable to provide assessments
of the HRQoL of individuals with CI due to their own health status,
education level, and ability to understand questions (Heuer & Willer,
2020; Hickey & Bourgeois, 2000). Logsdon et al. (2002) concluded that
the assessment of HRQoL by caregivers does not replace the
self-assessment of the affected individuals.

Observations are an acceptable method when self-reporting is no
longer possible (Scholzel-Dorenbos et al., 2010). They are frequently
used in severe stages of CI but can also be applied independently of
cognitive abilities (Missotten et al., 2016). It is recommended to use
observations even in cases of cognitive-linguistic deficits in individuals
with the condition (Dichter et al., 2016). Observations often serve the
purpose of assessing the effects of interventions, such as creative in-
terventions, on HRQoL in people with CI (Algar et al., 2016). However,
the reliability of HRQoL assessment through observation instruments is
limited, as observing behaviors, moods, gestures, and facial expressions
can be challenging, especially in advanced stages of the disease (Heuer
& Willer, 2020). Furthermore, only objective aspects, not subjective
aspects of HRQoL, can be measured through observations (Heuer &
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Willer, 2020). Algar et al. (2016) recommend not relying solely on the
method of observations to assess HRQoL but also incorporating
self-report or proxy reporting.

Against this background, the aim of our study was to use Delphi
methodology in order to achieve consensus on how HRQoL should be
assessed in people with CI and which content domains should be
assessed.

2. Methods
2.1. Study design

A Delphi survey is a method for collecting opinions, assessments, and
perceptions on issues for which there is uncertain or incomplete
knowledge. It is a quantitative method and aims to achieve a high degree
of agreement among participants (Hader, 2014). Initially, we
pre-structured the issue based on the current literature and then,
through multiple rounds of participation, sought to minimize the vari-
ability in responses.

The Delphi process consisted of three online survey rounds and a
concluding consensus conference with audio recording.

It was conducted as part of the accompanying research project
"GeLang BeLLa" within the funding initiative "Gesund ein Leben lang"
(Healthy Throughout Life) (Funding: Federal Ministry of Education and
Research; Funding code 01GL1905A; Project duration: September 1,
2021, to July 31, 2023; Website: www.begleitforschung-bella.de).
GeLang BeLLa accompanies and connects 141 subprojects of consortia
and single projects.

This paper follows the reporting guidelines for Delphi procedures in
health sciences, as outlined by Spranger et al. (2022).

2.2. Participants

This study included two types of participants: experts (first group)
and individuals and relatives of people affected by CI (second group).

Ethics approval was granted by the Ethics Committee of Otto-von-
Guericke-University Magdeburg (Registration No. 161/22). Participa-
tion in the Delphi survey was voluntary and required the consent of both
target groups.

2.2.1. Experts

To establish an interdisciplinary panel of experts, the selection of
experts focused on individuals in the German-speaking region with
expertise in Patient-Reported Outcomes, Quality of Life Research, and/
or Research on Dementia/ CI. These experts had various backgrounds,
including practitioners (neurologists, gerontologists, psychologists), as
well as researchers in the fields of healthcare research, rehabilitation,
cognitive neurology, neurophysiology, psychology, nursing sciences,
and public health. We searched for experts with the mentioned expertise
on the Internet and identified authors of relevant publications. From this
search, we built an Excel contact database with 500 potential partici-
pants, and invited them to the Delphi through informational emails.
Additionally, we recruited experts through informational letters as part
of the GeLang-BeLLa project, targeting those with the mentioned
expertise. This included four single projects and six subprojects as part of
consortia. Further, we created a flyer for experts and a Delphi website
(https://www.begleitforschung-bella.de/e-delphi-befragung/). The
flyer was distributed at conferences and included a QR code leading to
the website. We also posted a message on Twitter (now X) about the
Delphi and personally reached out to known experts in the field.

The experts were invited to the Delphi either by email and consented
to participate by actively engaging in the 1st round of the Delphi survey,
thereby indicating their agreement. Alternatively, they provided their
consent to participate, also through implicit action, by reaching out to
the project coordinator and expressing their intention to participate.
This act constituted their agreement for the storage and processing of
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their contact information for the purpose of the survey. The consent for
the collection, storage, processing, and use of survey data was obtained
prior to the online survey. Experts who participated in the in-person
consensus conference were offered travel cost reimbursement.

2.2.2. Individuals affected by CI and relatives of people with CI

Individuals with CI of all severity levels and relatives of individuals
with CI were recruited through various institutions and events,
including dementia self-help groups for people with dementia and their
relatives, advisory centers, clinical institutions dealing with dementia,
senior citizens’ organizations as well as nursing homes.

A flyer about the Delphi survey was created. The flyer was distrib-
uted in the mentioned institutions, and individuals with CI and relaties
were recruited through direct outreach in self-help groups and the clinic
of the Institute for Cognitive Neurology and Dementia Research at Otto-
von-Guericke-University Magdeburg. Additionally, the flyer was posted
on the website of Demenznetz-Magdeburg, and a Twitter post was made
about the Delphi.

To encourage participation, individuals with CI and their relatives
were offered a compensation of €10 for each survey round and €15 for
participating in the consensus conference.

Individuals with CI and relatives expressed their interest in partici-
pating in the Delphi survey by contacting the project coordinator via
email. They provided their consent to participate by signing a data
protection consent form. This consent form allowed for the processing
and storage of their contact information and the collection, processing,
storage, and use of anonymous data gathered from the online surveys
and audio recordings of the consensus conference. The consent form also
explicitly stated that all information would be treated confidentially and
would not allow for any personal identification. Participants provided
their names and email addresses on the consent form, which were
necessary for sending them all relevant information about the Delphi,
participation links, and the results.

2.3. Data collection instrument

The Delphi survey was developed based on existing literature on
assessing HRQoL in people with CI (Algar et al., 2016; Bowling et al.,
2015; Dichter et al., 2016; Heuer & Willer, 2020; Hughes et al., 2021;
Landeiro et al., 2020; MHEcon, Nguyen, Comans & Scuffham, 2018;
Missotten et al., 2016; Robertson et al., 2017; Yang et al., 2018; Zuc-
chella et al., 2015) as well as the WHO Quality of Life (WHOQOL) User
Manual for domains and items in assessing QoL (WHO, 1998). The
survey underwent a pretest by 14 researchers and was subsequently
optimized. The final version (see Feilel et al., 2023) included a glossary,
six statements for self-reported assessment, 14 statements for proxy
assessment, six statements for observational assessment, one for the
combination of all three assessment methods, 6 statements for domains
and 23 for subdomains, and finally, two open fields for "comments and
suggestions" and "additional uncertainties or questions that should be
integrated into the Delphi". One example of a statement is as follows:
"The assessment of HRQoL in people with CI should always be supported
by another person". The statements were formulated in a closed-ended
manner, and participants rated their level of agreement. Response op-
tions were provided on a seven-point Likert scale, ranging from "strongly
disagree" (1) to "strongly agree" (7) (Franzen, 2019). The survey is
typically used for all rounds of a Delphi and may only be adjusted or
expanded if suggested by the participants.

2.4. Delphi-process

1st Online Survey Round: In the 1st survey round, all identified
experts from the contact database were invited to participate. Addi-
tionally, all individuals with CI and relatives, who had expressed interest
in participating in the Delphi, were contacted by the project coordinator.
Each of them received a letter explaining the background and purpose of
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the survey, along with information about the Delphi process. They were
also provided with a link to the 1st survey round and instructions
regarding data protection using the "e-Delphi" software (www.e-Delphi.
org). Four weeks were allowed for completing the survey. A reminder
was sent after two weeks.

2nd Online Survey Round: For the 2nd survey round, all partici-
pants from the first survey were invited to participate again. They
received a letter providing information about the response rate from the
1st survey round, along with a renewed explanation of the Delphi’s
objectives and the purpose of the 2nd survey round. Furthermore, the
experts received the results from the 1st survey round of experts, and
individuals with CI and relatives received the results from their
respective group. This allowed them to review and potentially revise
their assessments. It was emphasized that the survey for each round was
very similar and would only be minimally adjusted or supplemented
based on the open-text responses from the previous round. Invited
participants received a link to the 2nd survey round via Delphi software,
along with data protection guidelines. Again, four weeks were allocated
for completing the survey, and a reminder was sent after two weeks.
Additionally, all participants received an invitation along with an in-
formation sheet for the concluding hybrid consensus conference, along
with a link to the registration form.

3rd Online Survey Round: For the 3rd survey round, all partici-
pants from the second survey were invited once again. They received a
letter containing information about the response rate from the 2nd
survey round, the purpose of the 3rd survey round, and the results of the
2nd survey round. This time, all invitees received the results from all
participants of the 2nd survey round, allowing them to reconsider and
potentially revise their assessments. They were sent a link to the 3rd
survey round via Delphi software, along with data protection guidelines.
Again, four weeks were allocated for completing the survey, and a
reminder was sent after two weeks. Additionally, they were once more
invited to the consensus conference.

Consensus Conference: The consensus conference was organized as
a hybrid full-day event in March 2023, in Magdeburg. The objective was
to discuss and subsequently vote on statements for which no consensus
had been reached after the 3rd survey round. During the conference, the
results from the previous online survey rounds were presented, and the
further procedure was explained.

In preparation for the conference, voting cycles were prepared for
statements that were still open for discussion in various categories: Self-
report (1 cycle), Proxy report (2 cycles), Observation (1 cycle), and
Domains and Subdomains (3 cycles). Heterogeneous small groups con-
sisting of all registered experts, individuals with CI, and relatives were
formed. These voting cycles were discussed in the small groups during
the conference, with the most important points noted. Subsequently,
these points were presented in the plenary session, and the statements
from each voting cycle were voted on in real-time using the "eduVote"
(SimpleSoft, 2021) voting software.

2.5. Defining and achieving consensus

There are numerous ways proposed to define the consensus criteria
(Williamson et al., 2017). According to Bennett et al. (2012) consensus
was considered to be achieved when a minimum of 75 % of the partic-
ipants agreed with a statement, means in our Deplhi when 75 % of re-
sponses fell into the categories 6 (agree) and 7 (strongly agree) (positive
consensus) on a 7-point Likert scale. Additionally, consensus was
deemed to be present when a minimum of 75 % of responses were in
categories 1 (strongly disagree) and 2 (disagree) (negative consensus). If
during the conference a statement received results just below the 75 %
threshold, the voting would be repeated, allowing participants to
reconsider and potentially change their opinions or maintain their
stance.
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2.6. Sample size

We aimed to recruit 100 people for the first survey round. Assuming
a response rate of 20 %, 500 experts, individuals with CI and relatives of
people with CI were invited to participate.

For the consensus conference, invitations were extended to all in-
dividuals who had participated in at least one of the three online survey
rounds, as well as experts in the mentioned research fields and in-
dividuals affected by CI and relatives who had not participated in the
online surveys. Depending on the number of participants in the online
surveys, it was anticipated that there would be between 20 and 50
participants in the consensus conference.

2.7. Statistical analysis

For each survey round, the response rate was calculated. After each
survey round, each statement was analyzed descriptively using statisti-
cal software SPSS 28 to examine the response distribution across the
seven response categories. Consensus was reached with the 75 % crite-
rion (see 2.5.). The results were also graphically represented in a
diagram.

Following the 1st survey round, each statement was evaluated
separately for experts as well as individuals with CI and relatives of
individuals with CI. Starting from the 2nd survey round, the assessment
of statements by both experts as well as individualls with CI and relatives
was analyzed together.

In a final report of the Delphi, statements for which consensus was
reached, were color-coded. The open-text responses were reviewed and
clustered after each survey round to identify relevant feedback and
potentially make adjustments to the Delphi survey for the subsequent
survey round.

3. Results
3.1. Delphi-process

The 1st survey round started in December 2022. The 2nd survey
round commenced in January 2023. The 3rd survey round began in
February 2023. There was a five-week gap between each survey round.
Experts and individuals affected by CI had four weeks to participate in
each round. In the fifth week, the results of the respective survey round
were evaluated. Two weeks after the start of each survey round, a
reminder was sent.

The consensus conference was conducted over two days. The first
session was a hybrid full-day event. During this session, six out of seven
voting cycles were discussed and voted on. The second session was held
as a one-hour, purely online event, during which the seventh voting
cycle was discussed and voted on.

3.2. Response

For the 1st survey round, 531 experts were invited, and 102 experts
participated, resulting in a response rate of 19.2 % (Fig. 1). Out of the
102 experts, 68 continued to participate in the 2nd survey round,
yielding a response rate of 66.6 %. In the 3rd survey round, 41 experts
participated, resulting in a response rate of 60.3 %. Additionally, 11
relatives of individuals with CI participated in both the 1st and 2nd
survey rounds, and 9 relatives participated in the 3rd survey round.

During the first hybrid session of the consensus conference, 21
people participated, including 17 experts and 4 relatives of individuals
with CIL. Of these participants, 11 joined online, and 6 attended in per-
son. In the second one-hour online conference session, 16 people
participated, comprising 14 experts and 2 relatives of individuals with
CIL. Individuals with CI could not be recruited for either the survey
rounds or the consensus conference.
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K Table 1
1. Online Survey Round Results of the Delphi-process.
0,
102 of 531 EXpe.rtS (19'26) Statements 1st 2nd 3rd Consensus- Final
11 Relatives round round round conference result
' E R
Voting cycle 1: self-
. report
2. Online Survey Round 1. Collecting PROs to + - + + / +
68 of 102 Experts (66.6 %) assess HRQoL in people
11 Relatives with cognitive
impairment is useful.
' 2. Self-report of HRQoL - - - - - -
by people with
. itive impairment
3. Online Survey Round cogritive impatrmen
can be considered the
41 of 68 Experts (60.3 %) gold standard, i.e., the
9 Relatives optimal means of
collecting.
3. PROs to assess HRQoL - - - - - -
‘ should be self-reported
at most in people with
1. day of consensus conference mild to moderate
17 Experts cognitive impairment.
4 Relatives 4. PROs to assess HRQoL - - - - + +
should be self-reported
' in people with mild to
moderate cognitive
impairment if
2. day of consensus conference assessment is
14 Experts conducted by
2 Relatives interview.
5. People with severe - - - - - -
cognitive impairment
Fig. 1. Response in the Delphi-process. are also able to self-
report their HRQoL
when the assessment is
3.3. Consensus on statements conducted by
interview.
In the 1st survey round, consensus was reached for 12 out of 55 6. Assessment of HRQoL - - — - + +
statements/substatements among experts and 22 out of 55 statements/ should be conducted in
. . people with severe
substatements among relatives. During the 1st survey round, there were o
X cognitive impairment
frequent open-text responses. These responses were grouped into the only if supportive
following clusters: Disease stages, HRQoL construct, domains and sub- communication
domains, combined assessment of HRQoL (self-report and/or proxy Strate_gies are use.d such
report and/or observation), individual assessment of HRQoL, proxy ?;:goem;a:;z i:f;;r ;n
assessment by relatives vs. caregivers, development of an instrument for sorting system to enable
HRQoL assessment. people with cognitive
It was often suggested that a combination of the three assessment impairment to express
methods (self-report, proxy report and observation) would be optimal. feelings and choices in
. . specific contexts.
As a result, starting from the 2nd survey round, an additional statement Voting cycle 2: proxy-
about the combined assessment of HRQoL in individuals with CI was report (I)
included. 7. The assessment of - - - - - -
In the 2nd survey round, consensus was reached for 14 out of 56 HRQoL in people with
cognitive impairment
statements/substatements. After the 2nd survey round, there were fewer should always be
open-text responses related to the clusters "Disease stages", "HRQoL supported by another
construct, "Domains and subdomains", "Combined assessment of person (proxy).
HRQoL (self-report and/or proxy report and/or observation)", and 8. Assessing HRQoL in -+ - - + +
"Proxy assessment by relatives vs. caregivers". No additional statements combination of self-
. . . reported and proxy-
were integrated into the Delphi. . :
reported is most likely
In the 3rd survey round, consensus was reached for 20 out of 56 to avoid bias.
statements. There were only occasional open-text responses, and none of 9. The HRQoL of people oo * / *
them led to the integration of new statements into the Delphi. with cognitive
During the consensus conference, the 36 statements/substatements impairment should be
. . . reported only through
for which consensus was not achieved in the 3rd survey round were proxies.
discussed and voted on. Statements 9, 13, 35c, 37 g, and 38 were voted 10. The HRQoL of people - - - _ _ _
on twice because the results of the first vote were just below the 75 % with advanced
threshold required for consensus. Ultimately, consensus was reached for ng"i;“: ‘mpa‘m:ienF
. t
21 of the 36 statements during the conference. As a result, consensus was ;rZ:ies ¢ reportecd via
achieved for a total of 41 out of the 56 statements/substatements in the 11. To assess HRQoL o _ n +

entire Delphi process (see Table 1). Table 2 suammarizes the results of
the three methods to assess HRQoL in people with CI. Table 3 shows the

longitudinally, i.e., at

(continued on next page)
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Table 1 (continued)

Table 1 (continued)
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Statements 1st 2nd 3rd Consensus- Final Statements 1st 2nd 3rd Consensus- Final
round round round conference result round round round conference result
E R E R
multiple points in time impact of interventions
to map processes, on HRQoL in people
proxies should report. with cognitive
12. Proxy-reported - - - + / + impairment.
HRQoL is influenced by 24. Assessing HRQoL via - - - - - -
one’s physical and observations requires
mental health. intensive training.
13. The HRQoL of people - - - - - - 25. The reliability of - - - - + +
with cognitive observational
impairment assesed by assessment of HRQoL is
proxies is limited because
underestimated. observation of
Voting cycle 3: proxy- behaviors, moods,
report (II) gestures, and facial
14. Proxies tend to - - - - - - expressions is
overestimate the challenging in the
cognitive ability of advanced stage of the
people with cognitive disease.
impairment. 26. Instead of subjective - - - - - -
15. Proxies tend to - - - - - - aspects, only objective
underestimate the aspects of HRQoL can
mental well-being of be measured by
people with cognitive observation. For
impairment. example, within the
16. Proxies’ reported - - - - + + domain "social
HRQoL is rated lower relationships", it is not
when there is more possible to measure the
stress in their own lives. quality of relationships,
17. Not all proxies are - + - - + + but only the frequency
suited to provide of meeting friends.
assessments of HRQoL 27. Assessment of HRQoL / - - + +
by people with in people with cognitive
cognitive impairments impairment should
due to their own health always be collected in
status, level of combination of self-
education, and ability report, proxy-report,
to understand and observation.
questions. Voting cycle 5: domains
18. Proxy-reported - + + + / + ,Physival Capacity*
HRQoL is influenced by and ,,Psychological*
the relationship 28. The domain "Physical + + o+ + / +
between the proxy and Capacity" should be
the cognitively assessed as part of the
impaired person. HRQoL in people with
19. Proxy-reported - - - - + + cognitive impairment.
HRQoL and self- 29. For the domain
reported HRQoL differ "Physical Capacity ", the
more for individuals following subdomains
with severe deficits should be assessed as
because proxies have part of HRQoL in people
less insight into the with cognitive
cognitively impaired impairment.
person’s perceived a. Pain and discomfort +  + o+ + / +
HRQoL. a. Energy and fatigue - + - + / +
20. The reliability of - - - - - - a. Sleep and rest - + + + / +
proxy-reported HRQoL 30. The domain +  + o+ + / +
is doubtful. "Psychological" should
Voting cycle 4: be assessed as part of
observation/ the HRQoL in people
combined assessment with cognitive
21. Observations can be - - - - + + impairment.
used to assess HRQoL 31. For the domain
regardless of the "Psychological", the
cognitive abilities of the following subdomains
cognitively impaired should be assessed as
person. part of HRQoL in people
22. Observations should - + - + / + with cognitive
be used to assess impairment.
HRQoL in advanced a. Positive feelings + - + + / +
cognitive impairment a. Thinking, learning, - - - - + +
due to severe cognitive- memory and
linguistic deficits. concentration
23. Observations should - - - + / + a. Self-esteem - — - + / +

be used to assess the

(continued on next page)
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Table 1 (continued)
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Table 1 (continued)

Statements 1st 2nd 3rd Consensus- Final Statements 1st 2nd 3rd Consensus- Final
round round round conference result round round round conference result
E R E R
a. Bodily image and - - - - + + recreation/ leisure
appearance activities
a. Negative feelings + - + + / + a. Physical environment - - - - + +
Voting cycle 6: domains (pollution/noise/
,,Level of traffic/climate)
Independence* and a. Transport - + - - - -
,,Social 38. The domain - - - - + +
Relationships* "Spirituality/Religion/
32. The domain "Level of - + - + / + Personal Beliefs" should
Independence" should be assessed as part of
be assessed as part of the HRQoL in people
the HRQoL in people with cognitive
with cognitive impairment.
impairment. . K
33. For the domain "Level E Experts; PROs Patient Reportet Outcomes; R Relatives.
of Independence", the + positive consensus.
following subdomains * negative consensus.
should be assessed as - NO consensus.
part of HRQoL in people / statement not voted.
with cognitive
impairment.
s hamieotaaly 1 1 1+ H Table 2
a. Activities of dail . ) .
living Y Overview of statements of methods for assessing HRQoL with consensus.
a. Dependence on + - - - - - Self-report Proxy-report Observation
medication or N - . -
treatments e Possible for mild to e To assess longitudinal e Use independently of
a. Work capacity _ B B i I moderate CI if HRQoL. the cognitive abilities.
34. The domain "Social 4 I 4 / 4 assessment is e Proxy-report is e Use with advanced CI.
Relationships" should conducted by influenced by: e Use to assess effects of
be assessed as part of interview. o the proxy’s physical interventions on
the HRQoL in people e Possible for severe CI if and mental health/ HRQoL in people with
with cognitive supportive stress in own life CL
impairment communication o the relationship o Reliability of
35. For the domain "Social strategies are used. between the proxy assessment by
Relationships', the and the cognitively observation is limited
following sub (i omains impaired person. because observation of
should be assessed as e Not all proxies are able behaviors, moods,
part of HRQoL in people to provide assessments gestures, and facial
with cognitive of HRQoL of people expressions is
impairment with CIL. challenging at
a. Personal relationships n i i / + e There are stronger advanced stages of the
a. Social support 4 4 4 / 4 differences between disease.
a. Sexual activity - - - - + + proxy-reported HRQol.
Voting cycle 7: domains and self—lrep orted
Environment* and HRQoL in cases of se-
Spirituality/ o vere CIL.
Religion/ Personal e The combination of self-report and proxy report most
Beliefs likely to avoid bias.
36. The domain B B _ 4 I e The combination of all three assessment methods to assess HRQoL in individuals
"Environment" should with CI across all stages of disease is to be preferrred.
be assessed as part of
the HRQoL in people X . X
with cognitive domains and subdomains with consensus.
impairment.
37. For the domain 4. Discussion
"Environment", the
following subdomains . .
should be assessed as In this Delphi study consensus was reached for a total of 41 of 56
part of HRQoL in people statements/substatements on how HRQoL should be assessed in people
with cognitive with CI and which content domains should be assessed. As a result the
“;‘}?al_rmfm'f 4 combination of all three assessment methods (self-report, proxy-report
a. sical safety an - - - + + . S T .
Sec};ri ty ¥ and observation) to assess HRQoL in individuals with CI across all
2. Home environment _ _ n / i stages of disease is the preferred method and should be used whenever
a. Financial resources - - - - - possible. Thereby the six domains Physical Capacity, Psychological,
a. Health and social care: - - - + + Level of Independence, Social Relationships, Environment, and Spiri-
accel,st“b‘hty and tuality/Religion/Personal Beliefs should be assessed (Table 3 and
quality .
a. Opportunities for - - - - - Fig. 2).
acquiring new These aspects can be easily categorised according to the Jonker et al.
information and skills (2004) model. This model is based on Lawton’s model of QoL in people
a. Participation in and - - - + +

opportunities for

with dementia (Lawton, 1994). The Jonker et al. (2004) model can be
divided into three different hierarchical levels and its extension
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Table 3
Overwiev of domains and subdomains with consensus.
Domains Subdomains
Physical Capacity
Pain and discomfort
Energy and fatigue
Sleep and rest
Psychological

Positive feelings
Thinking, learning, memory and concentration
Self-esteem
Bodily image and appearance
Negative feelings
Level of Independence
Mobility
Activities of daily living
Work capacity
Social Relationships
Personal relationship
Social support
Sexual activity
Environment
Physical safety and security
Home environment
Health and social care: accessibility and quality
Participation in and opportunities for recreation/ leisure activities
Physical environment (pollution/noise/traffic/climate)
Spirituality/Religion/ Personal Beliefs

illustrates the interplay of hierarchical relationships between QoL di-
mensions in dementia. At the lowest hierarchical level, a distinction is
made between personal aspects related and unrelated to dementia and
environmental factors. The domains "physical capacity’, ’level of inde-
pendence’ and ’social relationships’ obtained in the present study can be
assigned to the lowest personal level with reference to dementia. The
domains ’spirituality/religion/personal beliefs’ and *environment’ can
be assigned to the middle personal level without reference to dementia.
Finally, the *psychological’ domain can be assigned to the highest level,
as 'psychological well-being or QoL’, which results from the assessment
of the individual domains of the aspects related to dementia. This is an

self-report

il severe Cl

moderate Cl 4 :
supportive

: ‘ communicati
interview ;
on strategies

Level of

Physival
Capacity gical

Psycholo-

Indepen-
dence

if to resourceintensive
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attempt to fit the concept of CI and the results of the study into a model
that is highly relevant to the topic. Jonker’s (2004) model helps to un-
derstand the process of QoL in people with dementia. Similarly, the
commonalities described are helpful in orienting the available mea-
surement methods (Gertz & Berwig, 2008).

Nevertheless, the combination of all three assessment methods is
most ressource-intensive. It is time consuming, therefore cost-intensive
and consequently not always feasible. In this case, the Delphi partici-
pants agreed that a self-report should be combined with a proxy-report,
in a way that is feasible for the person concerned. This ensures to
maintain patient-centeredness while, at the same time preventing an
overestimation of HRQoL. In the literature individuals with CI have been
shown to tend to present their situation better than it actually is,
whereas proxys tend to underestimate, or provide a lower rating of the
HRQoL of people with CI (HeBmann et al., 2018; O’Shea et al., 2020).
Contrary to the literature, no consensus was found on the latter in our
Delphi. According to the Delphi consensus, a combination of self-report
and proxy-report seems to be most likely to avoid biases. We found
consensus that self-report is possible particularly for mild to moderate CI
when assessment is conducted through interviews. This is in line with
Bowling et al. (2015) and Logsdon et al. (2002). With the group of
participants, consensus was reached that even with severe CI self-report
is possible when supportive communication strategies are used. One
example of supportive communication are visual based category-sorting
materials (VoiceMyChoice (VMC)). They faciliate improved interaction
between people with dementia and their caregivers and can assist people
with dementia in better communicating personal decisions (Bourgeois
et al., 2016). Thus, VMC could possibly also be used for interviews.

If the combination of self-report and proxy-report is not possible
because self-report is unfeasible in case of very severe CI, observation
can be used as supplementary method to proxy-report to counteract
biases in the proxy-report, which is also recommended by Algar et al.
(2016). The Delphi participants agreed that proxy-report and observa-
tion can be used regardless of the extent of the CI. So far, observation has
primarily been used in cases of advanced CI, as reported by Missotten
et al. (2016) and Scholzel-Dorenbos et al. (2010). According to the
Delphi results, the combination of proxy-report and observation can be

self-report + proxy-report + observation

e

proxy-report + observation

domains

Spirituality
Environ- /Religion/
ment Personal
Beliefs

Social
Relation-
ships

Fig. 2. Overview of Delphi-results.
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helpful in interventions on HRQoL in individuals with CI. This sugges-
tion is backed by the literature (Algar et al., 2016).

All of the combinations recommended as a consequence of the Delphi
include proxy-report. Therefore, they all are suitable for longitudinal
analysis, according to the Delphi consensus: proxy-report is recom-
mended to assess HRQoL in longitudinal analysis, because it can be used
even when the cognitive ability of dementia patients deteriorates over
time.

For the domains and subdomains, the statements of the Delphi
rounds were formulated according to the WHOQOL user manual (WHO,
1998). All six domains (Physical Capacity, Psychological, Level of In-
dependence, Social Relationsips, Environment, Spirituality/Religion/
Personal Beliefs) and 19 of 23 subdomains reached consensus. In com-
parison to assessing QoL in people independent of diseases according to
the WHO, the subdomains 'Dependence on medication or treatments’,
’Financial resources’, ’Opportunities for acquiring new information and
skills’ and "Transport’ seem to play less of a role in people with CI, ac-
cording to the Delphi consensus. These results of domains and sub-
domains could be taken into account in the development of a new
instrument. Gertz and Berwig (2008) show that, based on the hierar-
chical levels of Jonker et al. (2004), individual QoL domains can be
distinguished at different hierarchical levels. These hierarchical levels
can be used to support the development of domain-specific QoL mea-
surement instruments. At the same time, it is shown that subdomains of
different QoL instruments also represent several domains, sometimes at
different hierarchical levels (Gertz & Berwig, 2008). In general domains
and subdomains with relevance were identified in the Delphi. When
developing items for a new instrument, people with CI and relatives of
people with CI should also be involved from the beginning. Overall the
assessment, especially self-report should be short and adjusted to the
needs of the person concerned (Alzheimer’s Society, 2023). Question-
naires should be presented graphically in such a way that they are
appealing, and easy to understand. Simple language should be used
wherever possible. Here, it is also important to reduce the visual input
and to use appropriately large font sizes and types (Boynton & Green-
halgh, 2004).

Challenges

HRQoL assessed as a single point measurement can be very specific,
depending on the situation and therefore potentially misleading. One
significant challenge is the longitudinal assessment of HRQoL in people
with CI. Proxies provide the opportunity to better assess the waves of
feelings, both positive and negative moments. So proxy-report is rec-
ommended to assess HRQoL in longitudinal analysis, best used in
addition to self-report. Moreover, measurement instruments need to be
developed based on the cognitive abilities of the target group, which
poses significant challenges for comparability in longitudinal
assessments.

Furthermore, there is the question of how to handle response shift
effects in measurement, especially in individuals with neurodegenera-
tive diseases.

In the case of CI, the individual’s current state of HRQoL on a given
day can have a significant impact, and avoiding distortion in this regard
is quite challenging. Here it would also be helpful to combine self-report
with proxy-report and engage proxies in discussions about daily fluc-
tuations to obtain a more accurate picture. This challenge is in line with
the often high dynamic course of CI, which can be problematic. San-
ghera and Coast (2020) show the evidence on how to measure
Quality-Adjusted Life-Years when health fluctuates and report from
either approaches on recall by changing the timeframe or approaches on
timing of assessment by administering the questionnaire more
frequently.
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Strength and limitations

As a key strength in the Delphi, we suceeded in deriving compre-
hensive statements on the methods of assessing HRQoL in people with CI
as well as on the domians and subdomains from the literature and the
WHO-model of QoL. In addition, we successfully built up a compre-
hensive contact database of 500 experts in order to contact them for
participation in the Delphi.

Nevertheless, from the participants of the Delphi it was noted that
the statements were sometimes formulated too absolutely and therefore
it was not possible to provide a clear answer. For example, it is not al-
ways right or wrong that proxies can provide a reliable assessment or
that the physical conditions of the proxies certainly have an impact, but
they can act in opposite directions depending on the dyad.

Moreover, the term CI was not further specified and therefore ranges
from MCI to severe dementia. Some participants criticized this as
ambiguous definition. According to Landeiro et al. (2020) further
research in this regard should, however, take into account the levels of
disease severity. A differentiation between life situations (retirement,
age, frailty) is missing, too. In the case of a 50-year-old, not yet retired
individual with MCI who is physically fit and capable of working
probably different domains and subdomains are more important than in
the case of an 85-year-old retired person with severe dementia. For
proxies we did not distinguish between the type of family member and
between informal caregivers resp. family members and professional
caregivers . Hemann et al. (2018) for example, reported differences in
assessments based on the relationship between the affected individual
and the proxy. In this context, the assessment differences were lowest
among spouses and life partners.

The drop-off in experts participating across the Delphi rounds (from
102 to 41) may have biased the results towards the opinions of those
who remained engaged throughout. A higher deductible would have
strengthened the conclusions.

It should also be noted that, for the Delphi study, only relatives of
individuals with CI could be recruited, not the affected individuals
themselves. They could have potentially contributed an additional
perspective to the statements. The involved relatives were predomi-
nantly from Magdeburg, where the consensus conference also took
place. Personal, outreach recruitment and the local conduct of the
conference were important for the recruitment of those affected and
their relatives.

5. Conclusions

The combination of the three assessment methods self-report, proxy-
report and observation across all stages of Cl is to be preferred to the use
of a single method, but depends on the available resources. If it is not
feasible, the combination of self-report and proxy-report or the combi-
nation of proxy-report and observation should be carried out depending
on the stage of CI. Self-report is possible for mild to moderate CI by
interview and for severe CI by using supportive communication start-
egies. Proxy-report and observation can be carried out regardless of the
stages of disease. As domains Physical capacity, Psychological, Level of
Independence, Social Relationships, Environment and Spirituality/
Relogion/Personal Beliefs should be assessed. Future patient-centered
research on HRQoL should take these findings into consideration.
Further Follow-up research is needed to validate whether the recom-
mended approaches enhance accuracy and appropriateness of HRQoL
assessment compared to alternatives.
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