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Abstract.
Background: Person-centered care (PCC) requires knowledge about patient preferences. Among people living with cognitive
impairments (PlwCI), evidence on quantitative, choice-based preferences, which allow to quantify, weigh, and rank care
elements, is limited. Furthermore, data on the congruence of patient preferences with physicians’ judgements for PCC are
missing. Such information is expected to support the implementation of PCC; state-of-the-art medical care aligned with
patients’ preferences.
Objective: To elicit patient preferences and physicians’ judgements for PCC and their congruence.
Methods: Data from the mixed-methods PreDemCare study, including a cross-sectional, paper-and-pencil, interviewer-
assisted analytic hierarchy process (AHP) survey conducted with n = 50 community-dwelling PlwCI and n = 25 physicians.
Individual AHP weights (preferences/judgements) were calculated with the principal eigenvector method and aggregated per
group by aggregation of individual priorities mode. Individual consistency ratios (CRs) were calculated and aggregated per
group. Group differences in preferences/judgements were investigated descriptively by means and standard deviations (SDs)
of AHP weights, resulting ranks, and boxplots. Additionally, differences between groups were investigated with independent
paired t-test/Mann Whitney U-test. Sensitivity of AHP results was tested by inclusion/exclusion of inconsistent respondents,
with an accepted threshold at CR ≤ 0.3 for patients, and CR ≤ 0.2 for physicians, due to better cognitive fitness of the latter
group.
Results: Patient preferences and physicians’ judgements did not differ significantly, except for the criterion Memory Exercises
(AHP weights (mean (SD)): 0.135 (0.066) versus 0.099 (0.068), p = 0.01). We did not see rank-reversals of criteria after
exclusion of inconsistent participants. Mean CR for patients at the criteria level was 0.261, and 0.181 for physicians.
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Conclusion: Physicians’ judgements in our setting aligned well with patients’ preferences. Our findings may be used to
guide the implementation of preference-based PCC.

Keywords: Dementia care, mild cognitive impairment, participatory research, patient-centered care, patient empowerment,
patient engagement, patient preference, physician-patient relations, shared decision-making

INTRODUCTION

Populations around the globe face demographic
aging [1]. An increase in age-associated diseases,
e.g., dementia diseases, is a challenge for health
care systems worldwide [2]. Recent evidence from
the Global Burden of Disease Study estimates the
number of people living with a dementia disease to
increase from 57.4 (95% uncertainty interval (UI)
50.4–65.1) million cases globally in 2019 to 152.8
(UI 130.8–175.9) million cases by 2050 [3]. In the
development of dementia diseases, subjective and
objective evidence of cognitive decline, e.g., mild
cognitive impairment (MCI), have been found as tran-
sitional states, suggesting an increased risk for the
development of a dementia disease [4, 5]. Currently,
no curative disease-modifying treatment for people
living with cognitive impairments (PlwCI) exists.
PlwCI need a timely differential diagnosis [2, 6] and
care, which ensures a high quality of life (QoL) [7].

According to the Alzheimer’s Association Demen-
tia Care Practice Recommendations, a person-
centered focus is the core of individualized and
high-quality care across all care settings and
throughout the disease course [7]. Over the years,
person-centered care (PCC) has been included in
many countries’ national guidelines and dementia
plans [8–14], aimed at an improvement of QoL.
PCC practices usually follow a non-pharmacological,
sociopsychological treatment approach and are often
delivered as multi-modal interventions [15], which
have shown some success in delay of cognitive
decline [3]. The PCC concept requires person cus-
tomization of care [16], which in turn requires
knowledge about the care recipient’s needs and pref-
erences [17–20]. Among PlwCI and dementia, some
evidence about preferences exists. However, evidence
about preferences elicited through quantitative, in
particular choice-based preference methods is lim-
ited [21, 22]. This includes a consideration of what
can be defined as a “preference”. “Preference” or
“prefer” stems from Latin “praeferre”, which means
“place or set before” [23]. A preference can hence
be defined as “1b: the power or opportunity of

choosing” or “3: the act, fact or principle of giving
advantages to some over others” [24], which may
imply the necessity to make a choice to express a
preference. Harrison Dening et al. [25] elicited pref-
erences from dyads (people living with dementia and
their family carers) during qualitative interviews. Van
Haitsma et al. developed an extensive Preferences
for Everyday Living Inventory (PELI) for elicitation
of preferences in community-dwelling aged adults
by inter alia (i.a.) Likert-type scales and open-ended
questions [20]. These methods fall short to quan-
tify, weigh, and rank patient-relevant elements of
care, to measure their relative importance and identify
most/least preferred choices, id est (i.e.) per defini-
tion “preferences”. Such information can be assessed
with quantitative, choice-based preference measure-
ment techniques from multi-criteria decision analysis
(MCDA) [26]. MCDA techniques commonly used in
health care research include i.a. discrete choice exper-
iments (DCEs) [27], Best Worse Scaling (BWS) [28],
and the Analytic Hierarchy Process (AHP) [29, 30].
For elicitation of quantitative, choice-based prefer-
ences among PlwCI, the AHP has been suggested
suitable, due to the simple pairwise comparisons with
only two individual aspects of a complex decision
problem [31]. With the AHP, which supports sys-
tematic decision-making that takes multiple criteria
into account, it may be possible to involve PlwCI in
future care decisions (patient participation and shared
decision-making) and ensure implementation of truly
PCC for PlwCI.

To the best of our knowledge, the alignment
of patient preferences with physicians’ judgments
for PCC of PlwCI has not been investigated. Ear-
lier studies of patient preferences versus physicians’
judgements in other indication areas found that
experts’ judgements do not correlate well with sub-
jective preferences of patients [32]. Knowledge about
physicians’ judgments and their alignment with Plw-
CIs’ preferences is important, as physicians make
decisions for their patients, are responsible for the
diagnosis and monitoring of cognitive decline in their
patients, and the provision of PCC, i.e., state of the
art medical care aligned with patient’s preferences.
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Hence, the aim of this study was to elicit patient
preferences and physicians’ judgements for PCC of
PlwCI, including an assessment of congruence of
patient preferences and physicians’ judgements.

MATERIALS AND METHODS

Study design, sample size, study population, and
setting

This report is based on data from the main study
in the sequential mixed methods PreDemCare study
[33], which followed the core components in the
design of a patient preference study using meth-
ods of MCDA [34, 35]. The study team developed,
pretested, and conducted a cross-sectional, (assisted)
paper-and-pencil AHP survey. Detailed information
about the complete course of the PreDemCare study
can be found in the study protocol (see Mohr & Rädke
et al. [33]).

Due to lack of an appropriate sample size cal-
culation method for an AHP survey, we followed
Ijzerman et al. [36], and applied the equation
for sample size determination used in conjoint
analysis ((NxTxA)/C ≥ 500, where N = number of
respondents, T = number of choice sets per respon-
dent, A = number of scenarios per choice set, and
C = maximum number of levels) [37, 38]. Thus,
we needed to include a minimum of n = 24 partici-
pants per group. As we planned to conduct subgroup
analyses including respective statistical analyses,
we recruited n = 75 participants (n = 50 PlwCI and
n = 25 physicians) [33]. Community-dwelling PlwCI
for the patient survey were selected from clinical
trials (ClinicalTrials.gov identifiers: NCT04741932,
NCT01401582, NCT03359408, German Clinical
Trials Register Reference No.: DRKS00025074)
and the memory clinic at site of the DZNE Ros-
tock/Greifswald, Mecklenburg Western-Pomerania,
Germany. Eligibility criteria were: ≥ 60 years, indi-
cation of MCI or early- to moderate-stage dementia
by diagnosis or cognitive test-result (e.g., Dem-
Tect < 13 [39], Mini-Mental State Examination
(MMSE) < 27 [40, 41]), capable to understand writ-
ten and oral German, written consent provided by
patient/legal guardian [33]. Study nurses identified
eligible patients and functioned as gatekeepers to
access the PlwCI for the AHP survey, as they are
known and perceived as trustworthy by participants.
The gatekeepers emphasized the independence of
this study from the clinical trials. Informal care-
givers (CGs) were invited to join as silent supporters.

Additionally, the study nurses identified eligible
physicians from their networks (with experience
(past/current) in the treatment of dementia patients,
from any setting in the federal state Mecklenburg-
Western Pomerania, any age group, any specialty),
who subsequently were invited via phone, e-mail, or
ground mail to participate in the (non-assisted) AHP
survey. The PreDemCare study [33] was evaluated
and approved by the Ethics Committee at the Univer-
sity Medicine Greifswald (Ref.-No.: BB018-21).

Data collection

Decision goal, (sub)criteria the AHP decision
hierarchy, and survey

In line with recommendations [34, 35], the iden-
tification of the decision goal and sub(criteria) was
initiated based on results from a previous literature
study about key intervention categories to provide
PCC in dementia [15]. Literature-derived conceptual
(sub)criteria were reviewed by a small expert panel
with n = 2 Dementia Care Managers (DCMs), i.e.,
dementia-specific qualified nurses [42–44] from site.
Subsequently, individual interviews including a card
game with n = 10 PlwCI and n = 3 informal/family
CGs were conducted to identify patient-relevant
(sub)criteria of PCC for inclusion in the AHP decision
hierarchy. Detailed information about the qualita-
tive interviews is reported in Mohr et al. [45].
The identified (sub)criteria were structured into an
AHP decision hierarchy with 6 × 2 (sub)criteria to
not cognitively overburden the decision-makers [46,
47]. A preliminary AHP survey for both patients
and physicians was developed. Both survey versions
were reviewed and pretested extensively during two
clinical expert panels with n = 4 DCMs and n = 4
physicians to ensure content validity, and during
individual pretests with n = 11 PlwCI as experts by
experience and n = 3 family CGs to ensure face valid-
ity [48]. Subsequently, we finalized the AHP decision
hierarchy and survey versions.

All n = 75 participants in this report completed the
surveys individually. Among physicians, the paper-
pencil questionnaire was distributed via e-mail or
ground mail. Among patients, data were collected
as interviewer-assisted paper-pencil questionnaires in
their homes or daycare centers from October 2021
to January 2022. To ensure a comfortable and non-
stressful survey situation, PlwCI could invite their
informal CGs to support them during the survey. It
was emphasized that informal CGs should not act as
proxies and answer questions on behalf of the PlwCI.
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The AHP survey had to be interviewer-assisted, as
many patients had visual impairments and needed
help with reading. The interviewer conducted all
surveys under strict adherence to a standardized inter-
viewing procedure by Danner et al. [31]. The choice
to have only one interviewer assist was based on
observations from the previous interviews [45, 48],
where attendance of two interviewers had resulted
in nervousness among some PlwCI. All participants
were informed about the purpose and content of the
study, i.e., to elicit their care preferences and later
on compare these to the physicians’ judgements. Par-
ticipation required prior provided informed written
consent, which the PlwCI or a legal guardian could
provide.

The questionnaire for both groups was structured
as follows: 1) a description of the study and an intro-
duction to the criteria in lay language, including an
example question with a pairwise comparison exam-
ple to choose a side dish oriented in Danner et al.
[31], 2) first part of the AHP survey (15 criteria pair-
wise comparisons), 3) introduction to sub-criteria,
4) second part of the AHP survey (6 sub-criteria
pairwise comparisons), 5) a short self-developed
sociodemographic questionnaire (different for both
groups, see the Supplementary Material) includ-
ing an evaluative question about survey difficulty.
For a detailed description of included elements in
the AHP survey, we refer to Mohr et al. [15, 45,
48]. We used the AHP judgement scale with ver-
bal explanations of numeric values [49], including
an adjustment of graphic design to meet the spe-
cific needs of this participant group [48]. Oriented
in the standardized interview procedure [31], the
assisting interviewer repeated after each pairwise
comparison what the PlwCI said with her/his/their
judgement, e.g.: “With your judgement you are say-
ing that [X] is very much more important to you
than [Y]; is this what you wanted to express?”, to
make sure the tradeoffs presented were understood.
Since the survey was administered as paper-pencil
questionnaire for both groups, individual consistency
could not be assessed immediately and partici-
pants could respectively not be asked to revise their
judgements.

Sociodemographic and clinical factors
Participant characteristics in both groups, includ-

ing age, gender, etc., were collected as categorical
data to ensure anonymity. Subject to explicit informed
written consent, PlwCI were asked whether data
about 1) a diagnosis of MCI and/or dementia and 2)

the most recent cognitive test result from the MMSE
[41], could be obtained from the informal CGs, or
from the study nurses at site. Furthermore, PlwCI
were asked whether they could share a current medi-
cation plan. If not at hand, PlwCI were asked whether
this information similarly could be obtained from the
informal CGs or the study nurses at site. As part
of the sociodemographic questionnaire and likewise
subject to initial explicit informed written consent,
PlwCI were asked to participate in a short cognitive
test (DemTect [39]) to obtain a current cognitive test
result.

Data analyses

Mathematical analyses: AHP
Importance weights for the (sub)criteria were

calculated for each individual participant with the
principal right eigenvector method [49–51]. The vec-
tor of weights (w) of the included (sub)criteria is
represented by the principal right eigenvector [30,
31]. Multiplied by a matrix A, in case of a non-
negative reciprocal matrix A, the principal right
eigenvector is equal to the maximal eigenvalue, λmax,
multiplied by w (A* w = λmax*w) of the matrix
[31]. The principal right eigenvector can thus be
calculated by matrix multiplication [31, 52]. To
aggregate weights in both groups, individual weights
were averaged arithmetically, i.e., by the aggrega-
tion of individual priorities (AIP) method. A detailed
overview of both individual weights and aggrega-
tion calculations can be found in Danner et al. [31].
Local weights for (sub)criteria for each cluster sum-
marize to one. Global weights for sub-criteria were
calculated for each individual participant by multi-
plication of the local sub-criteria weights with the
local weight of the respective criterion. Global sub-
criteria weights were likewise aggregated by AIP
method. At the criteria level, the consistency ratio
(CR), as a measure of logical judgement performance
in an AHP survey, was calculated [47]. The litera-
ture usually recommends a consistency threshold of
0.1–0.2 [53, 54]. However, particular circumstances,
such as cognitive capacities of surveyed participants,
can warrant the acceptance of a higher value at 0.3
[55, 56]. To achieve low inconsistency should not be
the mere goal of the decision-making process; rea-
sonable consistency is necessary, but does not suffice
for calling a decision “a good decision” [57]. Rea-
sons for observed inconsistency have been described
in detail elsewhere [31, 57]. We used Expert Choice
Comparion® [58] and the package ‘ahpsurvey’ [59]
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in RStudio to calculate weights and CRs. Likewise
to Danner et al. [31], the sensitivity of AHP results
was tested by inclusion and exclusion of inconsis-
tent respondents in the analyses, as further sensitivity
analyses were limited by lack of alternatives in the
AHP hierarchy [29].

Statistical analyses: Participant characteristics,
AHP rankings

Sociodemographic/clinical participant character-
istics, including participants’ ratings of questionnaire
difficulty, were analyzed by frequency counts (%)
and means (standard deviations (SDs)). Due to
the comparatively small sample sizes in both
groups (patients/physicians), it was decided to
recode/dichotomize the variables for patients’ age
group (60–80 / 81 to > 90), living situation (own home
/ assisted living), family status (not alone / alone),
education (10 years and below />10 years), self-rated
health status (good / moderate / bad), and physicians’
age group (30–50 / 51 to > 70) as well as specializa-
tion (general practitioner (GP) / other specialists) for a
more comprehensible reporting of participant charac-
teristics. The original age groups as well as PlwCIs’
self-rated health status groups can be found in the
Supplementary Material. AA, who has a pharma-
ceutical background, analyzed the medication plans
oriented in Richling [60] in Microsoft®Excel. Based
on the analyses, AA developed a continuous variable
on sum of medications, which subsequently was used
for report of patient characteristics (Supplementary
Material). AA’s analyses were reviewed by NW, who
is a medical doctor.

Group differences in rankings of (sub)criteria were
initially investigated by descriptive statistics. This
comprised calculation of means (by AIP method) and
SDs of individual AHP weights per group, as well
as the subsequent assignment of (sub)criteria rank
from highest to lowest mean. If AHP elements ranks
between groups reversed with two or more ranks,
these were considered meaningful. As an additional
graphical analysis, boxplots layered with means and
SDs were developed. To further analyze differences
in mean AHP weights for the six criteria (depen-
dent variables) between groups, i.e., status (patient/
physician) and consistent/inconsistent participants
(independent variables), we conducted univariable
analyses with independent paired t-tests and Mann
Whitney U-tests in case of violations of assump-
tions. All statistical analyses were conducted with
R/RStudio.

Table 1A
Patients’ (n = 50) characteristics *

Characteristic n (%)

Age groups (recoded)
60–80 22 (44.0)
81 to > 90 28 (56.0)

Gender
Female 28 (56.0)
Male 22 (44.0)

Living situation (recoded)
Own home 37 (74.0)
Assisted living 12 (24.0)
Missing (Do not know) 1 (2.0)

DemTect 8.02 (3.49) a

MMSE 23.5 (4.2) a

Diagnosis of MCI or dementia b 40 (80.0)
Self-rated general health (recoded)

Good 18 (36.0)
Moderate 25 (50.0)
Bad 7 (14.0)

Self-rated assessment of survey difficulty
Easy 8 (16.0)
Rather easy 16 (32.0)
Neutral 17 (34.0)
Rather difficult 9 (18.0)
Difficult N/A

∗Complete characteristics of patients can be reviewed in Supple-
mentary Table 1A. Original age groups: 60–70, 71–80, 81–90,
>90; original living situation groups: own home, assisted living,
community housing (e.g., with children), original self-rated gen-
eral health groups: very good, good, satisfactory, less good, bad.
aMean (SD); bICD-10: F00.1, F00.2, F00.9, F01.3, F01.9, F02.3,
F03, F06.7, G30, U51.02, U51.11, U51.12.

RESULTS

Participant characteristics

Short versions of participant characteristics are
depicted in Tables 1A and B. A comprehensive ver-
sion can be viewed in the Supplementary Material.

56% of patients were 81 to > 90 years of age and
indicated female gender. 80% had a diagnosis of MCI
or dementia (Table 1A). No patient was per diag-
nosis and/or indicated by cognitive test results at an
advanced stage of dementia (Table 1A and Supple-
mentary Material). The majority (86%) rated their
general health status as good or moderate. Among
physicians, 52% were aged 30–50 years. The major-
ity indicated female gender (72%) and worked as
general practitioners (64%).

(Sub)criteria importance weights, rankings per
group, and congruence between groups

Aggregated local AHP importance weights for
each (sub)criterion per group for all patients
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Table 1B
Physicians’ (n = 25) characteristics *

Characteristic n (%)

Age groups (recoded)
30–50 13 (52.0)
51 to > 70 12 (48.0)

Gender
Female 18 (72.0)
Male 7 (28.0)

Field of specialty (recoded)
Family medicine/ general practitioner 16 (64.0)
Other specialist 9 (36.0)

Self-rated assessment of survey difficulty a

Easy 6 (24.0)
Rather easy 4 (16.0)
Neutral 8 (32.0)
Rather difficult 3 (12.0)
Difficult 4 (16.0)
Missing 1 (4.0)

∗Complete characteristics of physicians can be reviewed in Sup-
plementary Table 1B. Original age groups: 30–40, 41–50, 51–60,
61–70, >70; original other specialist groups: psychiatry, neurol-
ogy, and internal medicine. aOne participant chose both, hence
percentage out of all 25 for both groups separately calculated.

(n = 50), consistent patients (CR n = 36), all physi-
cians (n = 25), and consistent physicians (n = 21) are
depicted in Table 2.

Both patients and physicians rated Assistance with
Everyday Activities highest (mean AHP weights:
0.206 (SD: 0.102) versus 0.217 (SD: 0.087),
p = 0.65). While patients viewed Social Exchange as
the second most important criterion (mean: 0.201
(SD: 0.008), p = 0.43), physicians judged Organiza-
tion of Health Care to be the second most important
(mean: 0.192 (SD: 0.113), p = 0.43), and Social
Exchange third most important (mean: 0.183 (SD:
0.091), p = 0.43). Characteristics of Professional
CGs took the fourth place in both groups (mean:
0.163 (SD: 0.079) versus mean: 0.175 (SD: 0.072),
p = 0.53). Memory Exercises was the only criterion,
where we found a significant difference in AHP
weights between groups (mean: 0.135 (SD: 0.066),
fifth place for patients versus mean: 0.099 (SD:
0.068), sixth place for physicians, p = 0.01). A graphi-
cal display of patients’ preferences versus physicians’
judgements for criteria is depicted in Fig. 1.

Figure 2 shows aggregated global weights per
group for sub-criteria, sorted from highest to lowest
mean-value per cluster. Social Exchange with Fam-
ily and/or friends was prioritized highest among both
patients and physicians, whilst Social Exchange with
New Contacts and Memory Exercises by Learning
something new was prioritized lowest in both groups.
Global weights differed in particular for Empathy

versus Education and work experience as Character-
istics of Professional CGs and Communication versus
Integrated care structures for Organization of Health
Care. Physicians gave greater importance to Empathy
and Communication than the patients (Fig. 2).

Inconsistency in judgements and sensitivity of
results

Mean CR for patients at the criteria level was
0.261 for patients, and 0.181 for physicians, with
model inconsistency for both groups just below
the defined threshold (patients CR ≤ 0.3, physicians
CR ≤ 0.2). At the level of sub-criteria, the CR was 0,
as this results when only two elements are compared.
Among patients, 14 (28%) provided judgments with
a CR of > 0.3, among physicians, 4 (16%) provided
judgements with a CR of > 0.2.

For both patients and physicians, we could not see
rank reversals of criteria when inconsistent respon-
dents were excluded (Table 2). We found a significant
difference between consistent versus inconsistent
patients for the AHP weights of Memory Exercises
(mean: 0.147 (SD: 0.058) versus mean: 0.105 (SD:
0.077), p = 0.02), but not for any other criterion.
No significant differences in AHP weights of crite-
ria between consistent versus inconsistent physicians
could be identified.

Rating of questionnaire difficulty

Among patients, the majority of respondents
(66%) rated the survey as rather easy or neutral. No
patient rated the survey as difficult. 12/25 physicians
rated the survey as easy/neutral, and 4/25 as rather
easy/difficult respectively.

DISCUSSION

The aim of this study was to elicit patient pref-
erences and physicians’ judgements for PCC of
PlwCI, including an assessment of congruence. For
both groups “Assistance with everyday activities”
was the most important criterion. “Physical activi-
ties” and “Memory exercises” were least important
in both groups. Overall, patient preferences and
physicians’ judgements in terms of AHP elements’
ranking aligned well. We did not see rank reversals
of criteria after exclusion of inconsistent respondents
in either group. Significant differences in weights
per group were found for Memory Exercises, both
between patients versus physicians and consistent
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Table 2
AHP importance weights for (sub)criteria by patients and physicians

Criteria and sub-criteria (rank-order) Patients (n = 50),
local weights,
mean (SD)

Consistent
patients (n = 36) c

local weights,
mean (SD)

Criteria and sub-criteria (rank-order) Physicians
(n = 25), local
weights, mean
(SD)

Consistent
physicians
(n = 21)d local
weights, mean
(SD)

Assistance with everyday activities 0.206 (0.102) 0.210 (0.112) Assistance with everyday activities 0.217 (0.087) 0.212 (0.089)
– Informal/ family CG 0.572 (0.263) – N/A – Informal/ family CG 0.620 (0.218) N/A
– Professional CG 0.428 (0.263) – N/A – Professional CG 0.380 (0.218) N/A
Social exchange 0.201 (0.008) 0.199 (0.095) Organization of health care 0.192 (0.113) 0.199 (0.107)
– Family and/or friends 0.700 (0.184) – N/A – Communication 0.658 (0.237) N/A
– New contacts 0.300 (0.184) – N/A – Integrated care structures 0.342 (0.237) N/A
Organization of health care 0.173 (0.082) 0.159 (0.080) Social exchange 0.183 (0.091) 0.179 (0.095)
– Communication 0.532 (0.235) – N/A – Family and/or friends 0.735 (0.196) N/A
– Integrated care structures 0.468 (0.235) – N/A – New contacts 0.265 (0.196) N/A
Characteristics of professional CGs 0.163 (0.079) 0.152 (0.076) Characteristics of professional CGs 0.175 (0.072) 0.174 (0.075)
– Empathy 0.513 (0.193) – N/A – Empathy 0.726 (0.161) N/A
– Education and work experience 0.487 (0.193) – N/A – Education and work experience 0.274 (0.161) N/A
Memory exercises 0.135 (0.066)a 0.147 (0.058)b Physical activities 0.134 (0.061) 0.134 (0.052)
– Leisure activities 0.653 (0.207) – N/A – How? (Format) 0.584 (0.245) N/A
– Learning something new 0.347 (0.207) – N/A – Where? (Location) 0.416 (0.245) N/A
Physical activities 0.121 (0.079) 0.133 (0.079) Memory exercises 0.099 (0.068)a 0.102 (0.072)
– Where? (Location) 0.502 (0.253) – N/A – Leisure activities 0.697 (0.225) N/A
– How? (Format) 0.498 (0.253) – N/A – Learning something new 0.303 (0.225) N/A

As surveys were conducted individually and not as group decision, individual weights were calculated by the principal eigenvalue method [51] and aggregated by arithmetic mean similar to
Danner et al. [31]. Sub-criteria weights were not calculated for consistent patients and physicians, as consistency ratio was calculated at level of criteria. For sub-criteria the CR = 0, as only two
elements were compared. aNumbers in bold indicate significant differences (p < 0.05) between two independent groups (patients versus physicians) as calculated with Mann Whitney U test due to
violation of assumptions. bNumbers in bold indicate significant differences (p < 0.05) between two independent groups (consistent versus inconsistent patients based on CR-threshold of CR ≤ 0.3)
as calculated with Mann Whitney U test due to violation of assumptions. cConsistency ration of ≤ 0.3 [55, 56]. dConsistency ratio of CR ≤ 0.2 [53, 54].
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Fig. 1. Box plots of AHP weights by patients and physicians for the criteria of PCC for PlwCI. The circles are outliers. The ends of each
box represent the 25th and 75th percentiles, and the ends of each line show the 95% confidence interval. Lines within boxes represent
medians (i.e., 50th percentiles). The red point shows the mean, the red lines the standard deviation (Table 2). AHP, Analytic Hierarchy
Process; PlwCI, People living with Cognitive Impairments. Tests for differences between groups (patients/ physicians) in AHP-weights for
Memory Exercises with Mann Whitney U test showed a slightly significant difference (p-value = 0.01). For remaining criteria, no significant
differences in AHP-weights between groups was found.

versus inconsistent patients. Model inconsistency in
both groups was below the defined threshold, which
may contribute to confidence in our results. The
majority of patients rated the survey as rather easy
or neutral.

Some (sub)criteria in our study are similar to
important elements of care in other studies. Chester
et al. [61] likewise identified “social and recreational
activities” as an attribute of importance. However,
the authors used a DCE with dyads. The use of a

DCE for our study had been discussed among the
authors, but the method was deemed too cognitively
demanding for PlwCI. Carpenter et al. [62] con-
ducted a concept mapping to identify domains for
psychosocial preference measurements. The authors
did not focus on PlwCI, but generally included aged
adults. Still, the identified domains are similar to
our (sub)criteria: social contact, growth activities,
leisure activities, self-dominion, support aids, CGs,
and care. Another instrument for preference elicita-
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Fig. 2. Global weights (aggregated, mean), for sub-criteria among patients (n = 50) and physicians (n = 25). Global weights are the local
weights of sub-criteria multiplied by the local weights of the respective parent criterion per person. CG, Caregiver.

tion among aged adults is the PELI by van Haitsma
et al. [20], which similar to our instrument focuses
on preferences for psychosocial activities. However,
preferences in the PELI are reported to be assessed by
Likert-type scales and open-ended questions. Hence,
PELI differs from a choice-based preference elicita-
tion instrument such as ours, as it not explicitly may
require a choice, i.e., to express a “preference” per
definition [23, 24]. The scale used in our instrument
explicitly demands a choice, by asking which of two
elements is more important and by how much [49,
63]. Another recent study [64] reports the understand-
ing of patient preferences among individuals with
Lewy bodies dementia, however focused on clinical
care elements. The study was conducted as interview
study without a choice-based preference elicitation
instrument and included dyads. The authors identi-
fied “communication” and “finding local resources”
as elements of importance, probably related to our
criteria 1) Social Exchange and 6) Organization of
health care. To summarize, despite the methodologi-
cal and sample differences of earlier research, similar
care elements of importance as in our study were
identified, which contributes to confidence in our
results. The application of a choice-based preference

elicitation instrument assures that we elicited actual
preferences per definition [23, 24].

Our study investigates the congruence between
patient preferences and physicians’ judgements for
PCC of PlwCI. Mühlbacher & Juhnke [32] reviewed
studies that examined this relationship across dif-
ferent indications and methodologies, and found
that patient preferences and physicians’ judgements
often differed. In our study, patient’s and physician’s
rank order of criteria did not show any meaning-
ful differences. We saw some differences in global
AHP weights for sub-criteria, where, interestingly,
physicians gave greater importance to Empathy as
Characteristic of Professional CGs and Communica-
tion in Organization of Health Care than the patients
(Fig. 2). At the level of criteria, significant differ-
ences in AHP weights could be identified for Memory
Exercises. Two rank reversals of criteria could be
identified between groups. However, in both cases
the criteria switched only one place in the ranking
and did not jump considerably. Casparie & van der
Waal [65] reported considerable jumps of elements
important in the care of people living with diabetes,
however, still rated patients’ and diabetologists’ pref-
erences to show a rather high degree of agreement. In
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this regard, the authors emphasized that both patients
and diabetologists’ ranked the same criterion highest,
a phenomenon we also saw in our study for the crite-
rion Assistance with everyday activities. Pfisterer et
al. [66], on the other hand, found the level of agree-
ment between patients and potential proxies (other
than spouses) to be at best slight to fair. However,
the authors looked at treatment options for urinary
incontinence, which is difficult to compare to criteria
of PCC for PlwCI as in our study. Overall, our study
did not identify meaningful or significant differences
in patient preferences and physicians’ judgements,
which is a promising result for the implementation
of PCC in our setting. Physicians in our study setting
may know well what matters in PCC of PlwCI, which
could enhance shared decision-making and hence
improve the quality of care for PlwCI. Future research
may consider to use a different method to elicit pref-
erences versus judgements for PCC of PlwCI, e.g.,
BWS or group decision-based AHP, to check the reli-
ability of the obtained results. However, as concluded
by Mühlbacher & Juhnke [32], one method or tech-
nique will not always result in a disagreement while
another method will.

With regard to the physicians’ judgements, an
expert opinion, one might, however, have expected
a different ranking of criteria. A recent systematic
review by Bahar-Fuchs et al. [67] found cognitive
training for people with mild to moderate dementia
probably be associated with small to moderate posi-
tive effects on global cognition. Another systematic
review by Blondell et al. [68] found an associa-
tion between higher levels of physical activity and a
reduced risk of cognitive decline and dementia. Based
on the findings from these reviews, one might have
expected the physicians as clinical experts to express
greater importance for those criteria focused on indi-
vidual health status, such as Memory Exercises and
Physical activities. Despite this expectation, physi-
cians ranked these lowest – similar to the patients.
This may, however, be explained by the remaining
included criteria. In particular, when confronted with
the highest ranked criterion, Assistance with every-
day activities, some patients emphasized verbally
that none of the other criteria could be considered
without Assistance with everyday activities being
provided. Under consideration of the surveyed patient
group, aged PlwCI, this may be expected. It may
be that the criteria such as Assistance with everyday
activities, Characteristics of professional CGs, and
Organization of health care were perceived as min-
imum requirements for PCC by all participants, and

this priority could explain why the criteria focused
on improvement of individuals’ health states were
given lesser importance. A deeper understanding of
why PlwCI assigned Physical Activities and Mem-
ory Exercises the lowest importance, might also be
of interest for future qualitative research, to improve
uptake of such health-promoting activities for healthy
ageing and potentially improve adherence to respec-
tive components in large multi-modal prevention
trials such as the Age.Well study [69]. In a recent
debate article, Montero-Odasso, Ismail & Livingston
[70] discussed the conclusion from the Lancet Com-
mission on Dementia Prevention that up to 35%
of dementia cases could be prevented by modify-
ing nine risk factors. Per the Lancet Commission’s
2020 report, 2% reduction in dementia prevalence
could be achieved if physical inactivity in later life as
modifiable risk factor would be eliminated [71]. How-
ever, Montero-Odasso et al. highlighted that large
randomized controlled trials (>250 participants per
arm, minimum of 6 months follow-up), primarily
set to prevent dementia using lifestyle interventions,
had merely shown modest or even negative results
[70]. One may question whether these findings may
have been impacted by low adherence due to low
preferences for such interventions among the study
participants. Cardona et al. [72] recently presented
baseline analyses from the Age.Well study, which i.a.
includes physical activity as one intervention com-
ponent. The authors included 1,030 participants in
their analyses. Approximately half (51.8%) engaged
in physical activity ≥ 2 times per week for at least
30 min at baseline. Self-efficacy, i.e., the belief in
one’s ability to succeed in a given task [73], was
an important predictor of physical activity partic-
ipation among persons at risk of dementia and
multi-morbidity (p < 0.001) in Cardona et al.’s analy-
ses [72]. Previous research found that self-efficacy
can drive individuals to prefer more challenging
tasks and also persist more in the face of chal-
lenges encountered [74]. Hence, one could discuss
whether better self-efficacy could influence individ-
uals to express greater preference for challenging
tasks, such as physical activity, and hence show bet-
ter adherence to such interventions. However, results
from the Finnish Geriatric Intervention Study to Pre-
vent Cognitive Impairment and Disability (FINGER)
study found high self-reported adherence to the inter-
vention component of physical activity (90%). Still,
the overall effect from the multi-domain interven-
tion of diet, exercise, cognitive training, and vascular
risk monitoring on cognitive improvements in com-
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parison to the control group was small [75]. Future
clinical trials on the effect of non-pharmacological,
preventive treatment approaches in dementia may
include an assessment of preferences to study the
relationship with treatment adherence in more detail.
Finally, the low importance assigned to Memory
Exercises and Physical Activities among physicians
in our study, may be an expression of the fact that
health-promoting/disease preventive approaches still
are not well established in German primary care [76].
Whether importance differs according to the specialty
of physicians may be of interest for future research.

Overall model consistency in both groups was
below the defined threshold per group. Similar to
Danner et al. [31], we observed those respondents
with a lot of high judgements (judgements ≥ 5) to
have higher internal inconsistency. Likewise, respon-
dents with many equal judgements (judgements = 1)
showed lower observed inconsistency. A deeper sta-
tistical analysis of how ranking behavior among
respondents may have affected their individual CRs
lies outside the scope of this paper. Still, it may be
of interest for future research. Contrary to Danner
et al. [31], the exclusion of inconsistent participants
did not result in rank reversals of criteria in our sam-
ple, however a significant difference in weights for
Memory Exercises among patients. The majority of
PlwCI rated the AHP survey to be rather easy or neu-
tral, which may be an indicator of good acceptability
and feasibility with this patient group.

Limitations

Our study has several limitations. Our AHP
decision hierarchy included qualitative (sub)criteria,
which may yield room for interpretation and hence
influence the assigned importance. However, we
adjusted for interpretation by inclusion of patient-
understandable descriptions and definitions for each
(sub)criterion [45, 48]. Kuruoglu et al. [77] simi-
larly incorporated qualitative criteria in their AHP
decision hierarchy for choice of a family physician.
The possibility to cover qualitative aspects, can also
be viewed as a strength of the AHP method, which
allows for the inclusion of potentially important qual-
itative (sub)criteria. Our AHP decision hierarchy
had been developed with a variety of (participatory)
research methods (literature review, qualitative inter-
views, pretests, expert panels) including both PlwCI
as experts by experience and clinical experts. The
variety of (participatory) research approaches con-
tribute to confidence in the content- and face validity

of our AHP decision hierarchy and the included
(sub)criteria. An average of 60–90 min survey time in
the patient group is rather long and may have resulted
in fatigued and hence less concentrated respondents,
which in turn may have led to greater inconsistency,
as was observed previously [31]. We did, however,
consider this problem by adaptation of the survey out-
line; first the most challenging pairwise comparisons
of criteria and last sociodemographic questions and
rating of survey difficulty. The inclusion of PlwCI
based on i.a. MMSE results may raise the question
about the specificity and sensitivity of the MMSE
as a cognitive screening instrument amongst MCI
and early-stage dementia. The DemTect has been
found more sensitive to detect cognitive impairments
in early stages [39, 78]. We considered this problem
early on by inclusion of the DemTect in our survey, to
obtain a recent cognitive test result. The physician’s
sample might suffer from a selection bias, i.e., the
included physicians might be more engaged than the
average with regard to the care of their patients. This
might be reflected in our findings, which did not show
meaningful differences in AHP element rankings. It
could be that the included physicians due to their
general higher engagement align better in their judge-
ments with patient preferences than less engaged
physicians. Here, subgroup analyses to consider het-
erogeneities in the sample, e.g., general practitioners
versus other specialists or female versus male physi-
cians, may yield some information on the extent
of a potential selection bias. Heterogeneities by an
analysis of weights and respective ranks in different
subgroups were only briefly addressed in this report
(patients versus physicians). However, extensive sub-
group analyses lie outside the scope of this paper,
which primary focus was to assess the congruence
of patient preferences and physicians’ judgements.
One may question whether the AIP method for aggre-
gation was appropriate for our study. As our study
similarly to Danner et al. [31] was conducted with
individual representatives of two populations and not
in group settings, the AIP method for aggregation
was deemed more appropriate than the aggregation
of individual judgements method. The latter is com-
monly applied when the AHP is used as a group
decision making instrument, as only this aggrega-
tion method by application of the geometric mean
on individual judgements can assure the reciprocal
axiom of the AHP for the combined judgements
matrix [79]. Generalizability of our results, similar
to other patient preference studies, is limited due
to choice of setting [31]. This study was conducted
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in one federal state of Germany. Nevertheless, we
surveyed community-dwelling PlwCI and physicians
from different geographical areas in the state, which
may contribute to diversity and generalizability of
our results across this state, and possibly beyond. We
did not exclude inconsistent respondents from our
analyses, which may have prevented loss of external
validity, as discussed by Mühlbacher et al. [80].

Conclusion

This study provides data about patient prefer-
ences and physicians’ judgements for PCC of PlwCI,
assessed with a quantitative, choice-based prefer-
ence instrument. Our findings show that physicians
judgements in the selected study setting aligned
well with what their patients want and prefer in
terms of care. Respectively, outpatient care for PlwCI
may prioritize interventions focused on assistance
with everyday activities, social exchange, and an
organization of health care that includes shared
decision-making and integrated care structures. Our
findings may form a basis for the implementation
of truly PCC for PlwCI, i.e., state-of-the-art medical
care aligned with patients’ preferences.
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[28] Mühlbacher AC, Kaczynski A, Zweifel P, Johnson FR
(2016) Experimental measurement of preferences in health
and healthcare using best-worst scaling: An overview.
Health Econ Rev 6, 1-14.

[29] Schmidt K, Aumann I, Hollander I, Damm K, von der
Schulenburg J-MG (2015) Applying the Analytic Hierar-
chy Process in healthcare research: A systematic literature

review and evaluation of reporting. BMC Med Inform Decis
Mak 15, 112.
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[33] Mohr W, Rädke A, Michalowsky B, Hoffmann W (2022)
Elicitation of quantitative, choice-based preferences for
person-centered care among people living with dementia in
comparison to physicians’ judgements in Germany: Study
protocol for the mixed-methods PreDemCare-study. BMC
Geriatr 22, 567.

[34] Thokala P, Devlin N, Marsh K, Baltussen R, Boysen M,
Kalo Z, Longrenn T, Mussen F, Peacock S, Watkins J (2016)
Multiple criteria decision analysis for health care decision
making—an introduction: Report 1 of the ISPOR MCDA
Emerging Good Practices Task Force. Value Health 19, 1-
13.

[35] Marsh K, IJzerman M, Thokala P, Baltussen R, Boysen M,
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