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Abstract.

Background: The healthcare needs of PQ&mg with Dementia (PlwD) (such as Alzheimer’s disease) are often unmet.
Information about the needs of comgpfurfitySgwelling PIwD and their association with sociodemographic and clinical char-
acteristics is needed to fill the kpgwAgllge gap regarding factors influencing unmet needs among PlwD and to conduct a
comprehensive needs assessme @ lop tailored interventions.

Objective: To describe SO@ giphic and clinical characteristics of the InDePendent study population with particular

reference to determinants § unnilet needs.

Methods: We analyzed baselT€ data of the multi-centre cluster-randomized controlled trial (InDePendent) using descriptive
statistics to describe patients’ sociodemographic and clinical characteristics and Poisson regression models to predict unmet
needs, separated by sex. Data were collected personally via face-to-face interviews.

Results: Most of the n =417 participating PlwD were mild to moderately cognitively impaired, were not depressed, had an
average of 10.8 diagnoses, took 6.7 medications, and had, on average, 2.4 unmet needs (62% of PlwD had at least one unmet
need) measured by the Camberwell Assessment of Need for the Elderly (CANE). Low social support, a high body-mass-index,
a lower education, functional impairment, and worse health status were associated with more unmet needs, regardless of sex.
In women, higher unmet needs were associated with more depressive symptoms, a poor financial situation, living alone and
not being recently treated by a general practitioner. In males, unmet needs increased with the number of medications taken.
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Conclusions: PlwD had a broad array of unmet healthcare needs, indicating primary healthcare provision improvement
potentials. The results underscore the significance of early assessment of patient’s clinical characteristics and unmet needs
as a basis for individualized gender-sensible intervention strategies.

ClinicalTrials.gov Identifier: NCT04741932, Registered on February 5, 2021

Keywords: Alzheimer’s disease, Camberwell Assessment of Need for the Elderly (CANE), dementia, dementia care man-
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INTRODUCTION

Population aging is one of the most significant
challenges healthcare systems face globally. This
demographic change is associated with an increased
prevalence of People living with Dementia (PlwD)
(such as Alzheimer’s disease) [1, 2]. It is estimated
that more than 55 million people worldwide are living
with dementia, and according to forecasts, the num-
ber of PlwD is expected to rise to 139 million by 2050
[3]. In Germany, approximately 1.8 million individu-
als were living with dementia in 2021 and that number
is expected to reach 2 million people aged 65 years
and older by 2033 [1].

year-olds living in their own homes. ResultsggSfow
prevalences of cognitive impairment (23%, ﬂe}
sion (8%), physical limitations (8%), and \%\one
(51%) [4]. Thyrian et al. [5] descr' th®preva-
lence of socioeconomic parame 8.2., 50% of
PIwD live alone) and various cliQ'hnables (e.g.,
15% of PlwD suffer fro ion) for PIlwD
in an ambulant setting 4w §grpfany (DelpHi MV
Study, n=516). Finding@? the German IDemUck
study (n =235 community-¥ing PlwD) demonstrate,
among other things, that PlwD are predominantly
married or in a partnership, had mild to moder-
ate cognitive impairment, relatively high functional
impairment, one-third receive antidementia medi-
cations, over half of the PlwD regularly consult a
General Practitioner (GP), and that 58% of their
caregivers would describe their quality of life as
“good” [6]. The generalizability of these reported
prevalences is unclear [7]. However, a comprehensive
understanding of the sociodemographic and clini-
cal characteristics of PlwD is vital to manage and
improve their current situation [5]. We expanded
our analyses to include more clinical and health-
related variables (e.g., EQ-5D-5 L, body-mass-index,
DEMMI, Timed-up-and-go, F-SozU, RUD, Zarit-
Burden).

In many cases, PlwD have a complex and diverse
need for healthcare and nursing because they often
have several comorbidities, take various medications
and need various typgf of support in their daily
life. This complex sjtudWN@n causes unmet healthcare
needs. The term * 18 based on the “ability to
benefit” concg W suitable intervention option
is available_t Id address an unmet need [8].
General needs can be assessed by standard-

nts, like the Camberwell Assessment of

ized |
Nee% the Elderly (CANE) [9], the John Hop-

or specifically developed Intervention Man-

@De entia Care Needs Assessment (JHDCNA)

@g ment Systems (IMS) [11]. Previous research has
The German AgeCoDe study represents over 7& indicated that PIwD frequently experience various

unmet healthcare needs, with their number ranging
between 0.95 and 8.77 on average, depending on the
respective questionnaire used [12—-18].

Literature shows that unmet needs of PlwD are
affected by a variety of factors [12-14, 17]. Eich-
ler et al. [14] demonstrated that unmet needs were
associated with worsening functional status. Black et
al. [12] provided details about determinants, indicat-
ing that higher numbers of unmet needs among PlwD
were significantly associated with lower income, less
impairment in activities of daily living and more
symptoms of depression. In addition, more unmet
needs were significantly associated with lower qual-
ity of life [13]. The living situation among PIwD also
determines unmet needs. Miranda-Castillo et al. [17]
found that PlwD living in community networks with
one to six members had significantly more unmet
needs than individuals residing in communities with
more than seven members. Individuals living alone
show higher numbers of unmet needs than PIwD liv-
ing in a partnership [17].

There is a need to study relationships, associations,
and interactions between different variables in PlwD
[5]. It is also necessary to conduct a comprehensive
needs assessment to develop tailored interventions
that address individual needs [14]. To our knowl-
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edge, the effects of clinical and sociodemographic
parameters on unmet needs have yet to be considered
separately to a large extent for women and men. A
growing scientific literature documents that sex and
gender have a differential impact on the risk, clinical
presentation, and progression of dementia, and sex
should, therefore, be considered as a factor in studies
[19-21].

For example, it was found that neuropsychiatric
abnormalities differed between the sexes [20]. A
Canadian study also found that women received
more supportive care but had higher unmet needs
for home care than men [21]. As a result, these
gender differences should be considered when devel-
oping programs, assessing the needs of care recipients
and providing services [21], as these differences can
impact health policy [20].

Therefore, this paper aims to describe the sociode-
mographic and clinical parameters of a baseline
sample of community-dwelling PIwD, demonstrate
the prevalence and types of unmet needs and identify
associations between PlwD characteristics and needs
stratified by sex.

METHODS

Study design

InDePendent (Interprofessional %Care:
Redistribution of tasks between ph#8i s and qual-
ified nurses in primary care ?H\uulti—centre,
cluster-randomized, control with an inter-
vention and a waiting comrdhgudup to examine the
efficacy of dementia-sp@ase and care manage-
ment. The study protocol 1SPublished elsewhere [22].
Study participants were recruited in the primary care
setting by GPs and medical specialists, e.g., neurol-
ogists and psychiatrists, who are members of one
of five physician networks in three federal states in
Germany (Mecklenburg-Western Pomerania, Bran-
denburg, and Hesse). Practitioners were informed
about their randomization group after consenting to
participate in the study, and they also informed their
patients about the course of treatment and thus their
study group upon inclusion in the study. Due to the
nature of the intervention in this study, it is not possi-
ble to blind the study staff (nurses or practitioners) or
the participants. The inclusion criteria for PlwD were:
community-dwelling, formally diagnosed for demen-

tia or positively screened for dementia (DemTect
Score<8 [23]), and provision of written informed

consent. If the person could not provide written con-
sent and had a legal guardian, then the guardian was
asked to sign the consent form on his or her behalf. If
a caregiver was available, he or she was also asked to
provide written informed consent. The participating
GPs received an allowance for each PIwD included
in the study. The recruitment started in January 2021
and ended in December 2022.

The intervention is based on a collaborative
dementia care model previously implemented and
evaluated in the DelpHi-MV study [24], adapted
for implementation in existing physician networks.
Advanced care roles and substitution of medical
activities enhanced the InDePendent intervention.
This means that depfentia-specifically qualified
nurses, so-called Dgmenfia Care Managers (DCM),
collect all medicd 1@- aceutical, psychosocial,

gewslising a self-developed com-

social, and cayé

puterized 1)\ Q e patient’s home, and take over

some of of the GPs with the aim of meeting

or a sMye all unmet needs within an interven-

tion %d of six months. The InDePendent study
ed by the German Innovationsfonds, ref. no.:
F18034) aims to evaluate whether DCMs and

@ redistribution of tasks between nurses and physi-
cians could significantly reduce the number of unmet

needs of PlwD compared to routine care after six
months.

The ethics committees of the University Medi-
cal Center Greifswald, the State Medical Council
Brandenburg and the State Medical Council of
Hesse approved the implementation of the InDe-
Pendent study (registration number: BB 144/20; AS
81(bB)/2020; 2020-2081-zvBO).

Study population

From n = 149 participating GPs and specialist prac-
tices, n =471 PlwD and additionally, n = 188 informal
caregivers provided their informed consent and par-
ticipated in the study. Before baseline, n = 54 patients
dropped out (11.5%), for example due to lack of inter-
est, moving away or death. Finally, n=417 PlwD
started the baseline assessment (Fig. 1).

Differences between those who dropped out and
those who started the baseline interview were tested
using a logistic regression model controlled for age,
sex, study group, and physician network membership.

Selection bias was found concerning the study
group and physician network membership, as there
was a highly significant difference between those
who dropped out and those who started the base-
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5 Physician networks
N=149 practices (GP, Specialists)

l

Practices (GP, Specialists) recruited participants (N=115)

Informed consent participants (N=471)

l l

Waiting control group Intervention group
N=83 practices N=66 practices
N=269 patients N=202 patients

‘ ‘ Patients excluded: (N=54)

Before baseline assessment

» -deceased (n=1)

A

ed away (n=1)

Start baseline assessment
N=417 patients (Drop-out: 11,5%)

interest (n=2)
-Fonsent withdrawals (n=50)

l

Waiting control group
N=226 patients

Intervention gro

N=191 patients 2

Supplementary Tables 1 and 2.

Data assessments

Upon enrolment in the stu participants

(PIwD and their caregivers) a comprehen-
sive computerized baseli gssent conducted by
the DCMs in their hor@ll data were collected
as part of a personal face-t8-tace interview, in which
the DCM read the questions separately to the PIwD
and caregiver, if available [22]. The duration of the
interviews varied depending on the condition of the
interviewee and whether there was a caregiver who
could also be interviewed. On average, the baseline
interview could be conducted in 2.2 visits within
about one month (mean =27.8 days, SD=50.9), and
for example, CANE questionnaire lasted approxi-
mately 17.4 minutes (SD=14.3). All instruments
recorded the participant’s current condition unless
stated otherwise below.

Sociodemographic factors

Sex, age, marital status (single, married, divorced,
separated, widowed), self-assessed financial situa-

endent study Baseline.

tion (good/not good), presence of children (yes/no),
school education (primary education/ lower sec-
ondary education/ higher secondary education),
living situation (alone/ not alone), and caregiver avail-
ability (yes/no) were assessed.

Clinical factors

Quality of life

Health-related quality of life was measured by
the EQ-5D-5L (self-rating instrument), covering
five dimensions (mobility, self-care, usual activi-
ties, pain/discomfort, anxiety/depression) with five
response options that range from 1="no problems”
to 5 = “extreme problems” [25]. A completely healthy
patient would, therefore, have a number combina-
tion of 11111. Based on this 5-digit number, a health
index can be calculated using a special algorithm (the
German value set by Ludwig et al. [26]), anchored
between O (worst) and 1 (full) [27]. EQ-5D index
values are derived from the general population using
preference weights that reflect the severity of the cor-
responding health condition [28]. Such index values
can then be used for country-specific economic eval-
uations of health measures and enable the calculation
of quality-adjusted life years [27].
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Functional status

Functional status was measured by the Bayer
Activities of Daily Living Scale (B-ADL) (answered
by caregiver), which scored 1 to 10, with 1 represent-
ing the best and 10 the worst functional status [29, 30].
To measure mobility status, the De Morton Mobility
Index (DEMMI) was used, which covers the PlwD
perspective and ranges from 0 to 100 points, with
100 points representing the best mobility [31]. Mobil-
ity was also assessed by administering the Timed
“Up and Go” (TUG) test, wherein PlwD perform the
task themselves. The TUG test measures the time to
stand up from a chair, walk three meters, turn around,
and sit down again. Less than 10 seconds represent
“unrestricted mobility”, 10 to<20 seconds a “mobility
impairment without everyday relevance”, 20 to<30
seconds a “restricted mobility with everyday rele-
vance”, and more than 30 seconds a “pronounced
restriction of mobility” [32, 33].

Depression

The Geriatric Depression Scale (GDS) (answered
by PlwD) was used to detect depressive sympto
[34] The score values are: 0-5 points, representin

“no depressive symptoms”’, 6—10 points = * 1nd ati

for mild depression”, 11-15 points = “indj r
severe depression” [35].
Cognition Q~!

Global cognitive pe @was assessed by
asking the PIwD usuéz ini-Mental-Status-

Test (MMST) [36], wit res categorized as 30
“no cognitive impairment”, 29-20 “mild cognitive
impairment”, 19-10 “moderate cognitive impairment
“and < 9 “severe cognitive impairment” [37].

Comorbidity and polypharmacy

All ICD-10 diagnoses listed in the treating
practitioner’s file and all drugs taken (including over-
the-counter medications) according to the medication
plan were assessed by the DCM. Based on that data,
we calculated the number of diagnoses and medicines
taken and identified potentially inappropriate medi-
cations, according to the Priscus List [38] 1.0%,

! The Priscus list 1.0 was used before the updated Priscus list
2.0, which contains 133 additional drugs, was released (2023).

Additional measures of health

We also looked for presence of a long-term care
grade. A care grade (“Pflegegrad”) is a German clas-
sification for the level of care needed by an individual.
It determines the amount of care and support a per-
son receives due to his or her health condition or
disabilities. The care grade ranges from 1 to 5, with
one indicating some problems and five extreme prob-
lems. In Germany, the Medical Service of the Health
Insurance Fund (MDK) decides on the classification
into a care grade. This assessment is based on an
appraisal of individual care needs by specially trained
MDK assessors. We also assessed the Body-Mass-
Index (BMI) of PlwD bg#€d on measurements of body
length and weight. Q

Utilization of

The ion of care services was measured
usin@ stionnaire for Health-related Resources
m

ces and informal care

in O People (FIMA) by asking the PlwD [39].

al care provision by caregivers was recorded
the Resource Utilisation in Dementia (RUD)
jpStrument, covering caregiver support (from the

caregiver’s perspective) in hours per month for
i) activities of daily living (ADL) (e.g., personal
hygiene, eating, dressing), ii) instrumental ADL (e.g.,
shopping, meal preparation, housekeeping) and iii)
supervision (such as preventing dangerous events)
[40].

The following FIMA items have a recall period
of three months: Utilization of GP, neurolo-
gist/psychiatrist, ambulatory care, physiotherapy,
occupational therapy, speech therapy, ambulant nurs-
ing service, relatives and the following one a recall
period of twelve months: semi-stationary care facil-
ity, day clinic, stationary treatment. In the case of
RUD, the last 30 days were surveyed.

Social support

The F-SozU (reported by PlwD) is a question-
naire on social support, covering emotional support,
practical support, social integration, and social stress
with scores ranging from 1 (strongly agree) to 5 (not
agree), where higher scores indicate higher social
support [41].

The Zarit Burden questionnaire measures the sub-
jective burden of PlwD’s caregivers, ranging from
zero to 88 points, with higher scores representing a
higher level of subjective caregiver burden [42].
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Unmet needs

Unmet needs of PlwD were assessed using the
German version of the Camberwell Assessment of
Needs for the Elderly (CANE), which evaluates the
met and unmet needs from the patients’ and the
caregivers’ (proxy) perspectives. The CANE ques-
tionnaire includes 25 daily life domains (plus two
caregiver needs items) to assess older people’s phys-
ical, psychological, social and environmental needs
in various domains like household, nutrition, food,
activities [9]. The CANE encompasses three inquiries
for each designated domain: i) Does a need exist
within this domain? ii) Is the need met or unmet?
iii) Whom does the individual wish to engage as the
person or service provider to address the unmet need?
The result of the CANE is a total number of unmet
needs of PIwD (minimum 0, maximum 27) [43]. For
the regression, a joint CANE variable was created
from the perspective of the PIwD and the caregiver
(n=414). To collect the CANE, either the PIwD or, if
available, the caregiver was interviewed. In the rare
cases (n=10) where both answered the CANE, the
caregiver version was chosen because PIwD typically
report significantly fewer (unmet) needs than thei
caregivers, which could be due to a lack of awarer&
of difficulties, lack of knowledge about the exigfehce
of services, barriers to accessing services @
isfactory service provision [18, 44]. %

Since it is difficult to correctly, ordWlinmet
needs within the complex home gage\ituations for
PIwD, a self-developed, algorith f d, computer-
ized needs assessment and i % on management
system (IMS) was usedgm Addislon to the CANE,
as it has a larger num@ variables from vari-
ous questionnaires for Cting unmet needs [11,
22]. The conceptualization of the IMS is published
elsewhere [11], was tested in the DelpHi-study [11,
45] and further developed for use in care practice
the InDePendent study. The results show that the
IMS improves the systematic identification of unmet
needs and the subsequent recommendation of mea-
sures to address these needs [11]. The IMS functions
as a rule-based expert decision support system, uti-
lizing a variety of validated questionnaires, tests,
and customized queries (e.g., surveys on the hous-
ing situation, use of care aids) to align responses
from the PlwD’s perspective to the computerized
knowledge base. Unfulfilled needs are automatically
identified through a standardized survey, employ-
ing algorithm-based trigger conditions preset by the
system. Confirmation of these needs is carried out

Q@

automatically by the system and validated by a
DCM or additionally pinpointed by them. For each
questionnaire, specific trigger conditions have been
meticulously developed and defined, signifying dis-
tinct unmet needs. These unmet needs are categorized
into the following types: a) medical care needs, b)
medication care needs, ¢) nursing care needs, d)
psychosocial care needs, and e) social-legal supply
needs. In total, there are n=115 predefined unmet
needs.

Statistical analysis

Descriptive statistics were used to demonstrate

,0,

and cNdical factors and unmet needs, we used mul-
PoiSson regression models with random effects
eating GPs, representing the clusters of PlwD.
e number of unmet needs (from IMS and CANE,
respectively) were used as dependent variables and
sociodemographic and clinical variables as indepen-
dent variables. All models were stratified by sex.
Missing data on covariates were imputed using mul-
tiple imputations by chained equation. 20 different
imputation sets were created for each variable (GDS,
F-Sozu, MMST, BMI, B-ADL). Therefore, a total of
20 data sets were created. Statistical analyses were
performed using StataSE 16 (TX, USA: StataCorp.
© 2019) and SPSS Statistics 29 (Armonk, NY, USA:
IBM Corp. © 2022).

RESULTS

Significant differences between the sexes were
found in relation to age, family status, living alone,
caregiver sex, and relationship between caregiver and
PIwD at a significance level of p <0.001.

Sociodemographics

The participating PIwD (n=417) were on average
80.6 (SD=6.9) years old and 55.9% of the par-
ticipants were women. Most PlwD (52.0%) were
married or widowed (39.3%), and 44.6% had a care-
giver participating in the study. More than half of
the participants had children (87.5%), most had less
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Table 1
Sociodemographic and clinical variables of PIwD, separated by sex
Total sample Men Women p
(n=417) (n=184) (n=233)
Age, mean (SD) 80.6 6.9 79.0 7.4 81.9 6.3 <0.001
Participating relative (yes), n (%) 186 44.6% 94 51.1% 92 39.5% 0.022
Family Status n=414 n=183 n=231 <0.001
Single, n (%) 13 3.1% 9 4.9% 4 1.7%
Married, n (%) 217 52.0% 139 76.0% 78 33.8%
Divorced, n (%) 17 4.1% 4 2.2% 13 5.6%
Separated, n (%) 3 0.7% 2 1.1% 1 0.4%
Widowed, n (%) 164 39.6% 29 15.9% 135 58.4%
Living alone n=416 n=184 n=232 <0.001
yes, n (%) 167 40.1% 45 24.5% 122 52.6%
Having children n=416 n=183 n=233 0.654
yes, n (%) 365 87.7% 159 86.9% /)61 84.7%
Caregiver availability n=411 n=180 ‘ n=231 0.696
yes, n (%) 383 93.2% 169 93.96\ 14 92.6%
Graduation n=401 \ 4 n=223 0.0032
None, n (%) 15 3.7% 5 10 4.5%
Up to 10 years, n (%) 319 79.6% 131 " 188 84.3%
Over 10 years, n (%) 61 15.2% 39 1.9% 22 9.9%
Other, n (%) 6 1.5% 1.7% 3 1.4%
Financial situation n=402 n=177 n=225 1.000
Good, n (%) 324 80.6% 14 80.8% 181 80.4%
Cognitive impairment (MMST) n=359 n=159 n=200 0.6325
Score, mean (SD) 18.6 18.8 6.4 18.5 6.6
None to mild, n (%) 180 0. 78 49.1% 102 51.0
Moderate, n (%) 141 3% 69 43.4% 72 36.0
Severe, n (%) 38 I ‘10. % 12 7.6% 26 13.0
Number of diagnosis \"> 2 n=182 n=230 0.7527
Score, mean (SD) » 9.3 10.6 8.5 10.9 10.0
Number of medications n=412 n=183 n=229 0.0323
Score, mean (SD) X 3.6 7.1 3.9 6.3 3.4
Medication g
Antidementia treatment, n (%) 129 31.3% 60 32.8% 69 30.1% 0.594
Antidepressant treatment, n (%) 80 19.4% 33 18.0% 47 20.5% 0.534
Antipsychotic treatment, n 88 21.4% 43 23.5% 45 19.7% 0.397
Inappropriate medication (¥gs), n‘%) 50 12.1% 18 9.8% 32 14.0% 0.1817
Diagnosis n=412 n=182 n=230
Dementia (FO1-F03), n (%) 331 80.3% 174 80.8% 184 80.0% 0.933
Diabetes (E10-E14), n (%) 129 31.3% 58 31.9% 71 30.9% 0.831
High blood pressure (110-115), n (%) 277 67.2% 124 68.1% 153 66.5% 0.752
Cerebrovascular diseases (160-169), n (%) 77 18.7% 42 18.9% 35 18.4% 0.030
Coronary heart diseases (120-125), n (%) 83 20.2% 43 23.6% 34 14.8% 0.048
Body Mass Index n=397 n=175 n=222 0.0654
Mean (SD) 26 4,5 26.5 43 5.6 4.6
Having a caregrade (yes) n=417 n=184 n=233 1.000
n, (%) 279 66.9% 123 66.9% 156 67.0%
Quality of life (EQ-5D-5L) n=407 n=181 n=226 0.6264
Score, mean (SD) 0.74 0.01 0.73 0.23 0.75 0.23
Functional impairment (B-ADL) n=256 n=102 n=118 0.0233
Score, mean (SD) 5.4 2.3 5.0 2.4 5.8 2.2
Mobility impairment (DEMMI) n=350 n=162 n=188 0.3840
Score, mean (SD) 56.7 18.9 57.7 20.5 559 17.6

(Continued)
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Table 1
(Continued)
Total sample Men Women p
(n=417) (n=184) (n=233)
Timed-up-and-go n=348 n=157 n=191 0.8666
Score, mean (SD) 27.1 31 26.8 36.2 274 26.1
Unrestricted mobility, n (%) 56 16.1% 27 17.2% 29 15.2%
Mobility impairment without relevance to everyday life, n (%) 124 35.6% 60 38.2% 64 33.5%
Restricted mobility with relevance to everyday life, n (%) 65 18.7% 33 21.0% 32 16.8%
Pronounced mobility impairment, n (%) 103 29.6% 37 23.6% 66 34.6%
Depression (GDS) n=341 n=148 n=193 0.9833
Score, mean (SD) 3.6 3 3.6 3.0 3.6 3.1
No depressive symptoms, 1 (%) 281 82.4% 121 81.8% 160 82.9%
Mild depression, n (%) 43 12.6% 21 14.2% 22 11.4%
Severe depression, n (%) 17 5.0% 6 4.1% 11 5.7%
Utilization (FIMA)
Medical (last 3 months) n=400 n=1 n=225
General Practitioner, n (%) 365 91.3% 16 WA ) 204 90.7% 0.723
n=399 n=224
Neurologist/ Psychiatrist, n (%) 127 31.8% 6.6% 63 28.1% 0.083
n=402 =177 n=225
Ambulatory care, n (%) 28 7.0 7.3% 15 6.7% 0.845
Therapeutic n=4 n=177 n=224
Physiotherapy, n (%) 90 Qﬁ 51 28.8% 39 17.4% 0.008
e 402 n=176 n=226
Occupational therapy, n (%) 4 1.0% 27 15.3% 17 7.5% 0.015
Speech therapy, n (%) 2.2% 7 4.0% 2 0.9% 0.046
=402 n=175 n=227
Ambulant nursing service, n (%) 1 37.8% 52 29.7% 100 44.1% 0.004
n=389 n=173 n=216
Relatives, n (%) < , 243 62.5% 99 572% 144 66.7% 0.059
n=401 n=176 n=225
Semi-stationary care facility, n (%) (last 12 mg t@ 50 12.5% 25 14.2% 25 11.1% 0.365
n=404 n=177 n=227
Day clinic, n (%) Q~ 14 3.5% 6 3.4% 8 3.5% 1.000
n=406 n=178 n=228
Stationary treatment, n (%) @ 80 19.7% 34 19.1% 46 20.2% 0.803
Resource Utilization (RUD) - relat@sﬁ:ctive n=138 n=73 n=065
ADL, mean (SD) C 60.4 69.8 63.2 74.4 57.2 64.6 0.6159
n=165 n=_81 n=_84
IADL, mean (SD) 73.8 66.4 83.5 64.0 64.5 67.6 0.0665
n=100 n=49 n=51
Supervision, mean (SD) 82.9 152.5 100.1 166.5  66.3 137 0.2709
Social support (F-SozU) n=358 n=156 n=202 0.3694
Mean (SD) 3.9 0.5 3.9 0.5 3.8 0.5
Unmet needs PlwD (CANE) — PIwD perspective n=242 n=96 n=146 0.9927
Mean (SD) 2.3 2.6 2.3 2.6 2.3 2.6
Unmet needs PlwD (CANE) — relatives’ perspective n=184 n=92 n=92 0.1025
Mean (SD) 2.5 2.8 22 2.5 2.8 3.1
Unmet needs (CANE) — both perspectives n=414 n=182 n=232 0.4140
Mean (SD) 2.4 2.7 2.3 2.6 2.5 2.8
Total unmet needs 985 505 480
Unmet needs PlwD (IMS) — PlwD perspective n=417 n=184 n=233 0.0238
Mean (SD) 13.9 5.0 14.5 5.0 134 5.0
Caregiver sex (female) n=188 n=94 n=94 <0.001
n, (%) 125 66.5% 89 94.7% 36 38.3%

(Continued)
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Table 1
(Continued)
Total sample Men Women )4
(n=417) (n=184) (n=233)

Caregiver age n=185 n=91 n=94 0.0137

Mean (SD) 67.8 12.5 70.0 11.3 65.6 13.3
Caregiver burden (ZARIT) n=179 n=287 n=92 0.4120

Mean (SD) 24.0 13.8 249 13.8 23.2 13.9

MMST, Mini-Mental-Status-Test, range 0-30, higher score indicates better cognitive functioning; B-ADL, Bayer Activities of Daily Living
Scale, range 0—10, lower score indicates better performance; GDS, Geriatric Depression Scale, sum score 0—15, score > 5 indicates depression;
F-SozU, range 0-5; higher score indicates better social support; ZARIT; range 0-88; higher scores indicates greater caregiver burden, EQ-
5D-5L; range 0-1; higher score indicates better health-related quality of life. RUD: examines 3 domains: ADL, activities of daily living
(such as personal hygiene, eating, dressing), 2) instrumental ADL (such as shopping, meal preparation, housekeeping) and 3) supervision
(such as preventing dangerous events), data in hours per month. p-values to test for significant differences between men and women.

than ten years of school education, and 40% lived
alone. The caregivers were, on average, 67.9 years
old (SD=12.4), and 66.3% were female. Detailed
statistics of the PIwD and caregiver characteristics
are shown in Table 1 and Supplementary Table 3.

Clinical characteristics

Half of the PIwD (50.1%) had an MMST score
between 20 and 30, which indicates mild cogni-
tive impairment. 39.3% had a moderate, and 10.6%
severe cognitive impairment. The participants had,
on average, 10.8 diagnoses (SD=9.3). 66.5% of
PlwD were formally diagnosed” with dementjam(all
others were positively screened for demengidqwit!
out being formally diagnosed), 31.3% sufe m

diabetes, 67.2% from hypertension, 1 cere-
brovascular disease and 20.2% fr ry heart
disease. The PlwD took, on a ven medi-

»)

cations (SD=3.6) regularly ¢ line, 31.3% of
the participants received % ntia drugs, 19.4%
antidepressants and 21.€jmpsychotics. Accord-
ing to the Priscus List, o of the PIlwD received
inappropriate medication. These administered med-
ications include, for example, the antidepressant
amitriptyline, the urological drug solifenacin or the
antipsychotic diazepam.

The average EQ-5D-5L index score was 0.74.
Most PIwD have no mobility restriction relevant to
everyday life (35.6%), closely followed by those with
severely limited mobility (29.6%). According to the
GDS score (3.6, SD =3.0), most participants (73.0%)
had no depression, 18% had mild depression, and
2.6% had severe depression.

2 According to the “International Statistical Classification of
Diseases and Related Health Problems” (ICD-10-Codes). Demen-
tia (FO1-F03), Diabetes (E10-E14), High blood pressure (I110-115),
Cerebrovascular diseases (160-169), Coronary heart diseases (I120-
125)

Use of care services andgnformal care

In the three mon,
of the PlwD had co
gist/psycholo
visited a

e data assessment, 91.3%
d a GP and 31.8% a neurolo-

Almost a quarter of the participants
ath€rapist (22.4%), 11.0% received
2.2% speech therapy. 37.8% of the
d ambulant nursing service. Help from
embers, friends, acquaintances or neigh-
was received by 62.5% of the PIwD.
fl the 30 days before data assessment, caregivers
ent, on average, 60 hours per month (2 hours per
day) supporting PIwD in their daily tasks, such as per-
sonal hygiene or eating. 74 hours (2.5 hours per day)
were spent supporting PlwDs’ instrumental activities
of daily living, such as shopping or housekeeping, and
83 hours (2.8 hours per day) supervising the PlwD.

PIwD perceived solid social support from their
environment (mean F-Sozu =3.9), and the caregivers
had, on average, a relatively low subjective burden
(mean Zarit Burden = 24.0).

Unmet needs

985 unmet needs among PlwD were detected using
the CANE (sum of self-report by PIwD and proxy by
caregivers). On average, 2.3 unmet needs (SD =2.6)
were assessed among n =242 PlwD, and 2.5 unmet
needs (SD =2.8) among n = 184 caregivers. There are
no significant differences between the sexes in terms
of the number of unmet needs reported. The distribu-
tion of self- and proxy-assessed met and unmet needs
set by CANE is shown in Figs. 2 and 3, respectively.
If we look at the perspective PIwD and caregivers
together and examine which three CANE areas result
in the most unmet needs, then the areas “memory”
and “daily activities” reveal the most unmet needs
for both men and women—closely followed by the
category “social contacts” for women and ‘“‘social
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counselling/legal support” for men. 62,5% of PlwD
had at least one unmet need. Referring to the total
number of unmet and met needs across all domains
calculated for the person level (mean="7.7 reported
by PIwD, mean = 10.7 reported by caregiver), unmet
needs accounted for 27.2% from the PlwD perspec-
tive and 23.6% from the caregiver perspective of the
total.

The IMS revealed an average of 13.9 unmet needs
(SD =5.0) for PlwD (PlwD perspective).

Characteristics associated with unmet needs

The results of the multivariate regression models
are demonstrated in Table 2. Most variables used had
low missing values (maximum 4% missing values).
Imputations were carried out for the following vari-
ables as they had many missing values: BMI (5%),
F-SozU (14%), MMST (14%), GDS (18%), and B-
ADL (39%).

Unmet needs (CANE)

For both sexes, high social support (F-SozU),
higher education, and having a care grade were asso-

a better cognitive status (MMST), a higher BMI,
increased functional limitation (B-ADL) We@
tistically significantly associated with higl€r

needs in both sexes.

In females living alone (f=0.2 @ 0.05), the
presence of depression (GDS, .08, »<0.001)
and visiting a neurologist withig %hree months
(B=042, p<0.001) were a d with higher
unmet needs. In contragf®sceiad a GP (3=-0.48,
p <0.005) emerged as :Qsi)ve determinant among
women.

In men, a better health-related quality of life
(EQ-5D-5L, p=-0.81, p<0.005) and an increasing
number of diagnoses (3 =—0.04, p <0.005) indicated
fewer unmet needs, while a higher number of med-
ications taken (B =0.04, p<0.05) was statistically
significantly associated with an increased number of
unmet needs.

ciated with lower unmet needs in CANE. Similarlg

Unmet needs (IMS)

Regarding the IMS, we also identified a better
general health status (EQ-5D-5 L index) to be a pos-
itive determinant both in men (3 =-0.41, p <0.001)
and women (B =-0.5, p<0.001). Increased BMI is
related to increased unmet needs for both women
(B=0.01, p<0.01) and men (3 =0.01, p<0.05).

In women, significant associations were found
between the increasing number of diagnoses
(B=0.01, p<0.01) and higher unmet needs; and
a good financial situation (B=-0.11, p<0.05) and
lower unmet needs.

In males, there were associations between bet-
ter social support (F-SozU, B =-0.11, p<0.05) and
higher education (3=-0.15, p<0.005) and lower
unmet needs.

DISCUSSION

This paper aimed to describe the InDePendent
study sample of community-dwelling PIwD, their
existing unmet needs #nd associations with clini-
cal and sociodemoggagli§ parameters. The mean age
was slightly over @ ars, and more than half of
the participan f€male, most had children, and
were martj owed. Most of the sample con-
sisted of%yvith no depression. Participants had
an a eNf 10.8 diagnoses, and took an average
of 6.7%gedications. Using CANE, an average of 2.4

t needs (PIwD and caregiver perspective), and
the IMS (PIwD perspective), an average of

@3.9 unmet needs were detected. Regardless of sex,
a high BMI, low social support, a low education,

not having a care grade, prevalent functional and
cognitive impairment, and worse health were asso-
ciated with more unmet needs. In women, depressive
symptoms, increasing number of diagnoses, having
visited a neurologist within the last three months,
poor financial situation, and living alone were asso-
ciated with higher unmet needs. In contrast, regular
contact with a GP was associated with lower unmet
needs. In men, however, unmet needs increased with
more medications taken and decreased with more
diagnoses.

Clinical characteristics

A large part of the sample consisted of PlwD
with mild to moderate dementia (according to the
MMST score), which is to be expected in primary care
settings and is mainly in line with findings from Thyr-
ian et al., who screened community-dwelling people
aged over 70 years for dementia in GP practices [5].
Nevertheless, only two-thirds of study participants
had a dementia diagnosis at baseline, potentially indi-
cating an underestimation of dementia diagnoses and
likely leading to a gap in healthcare for PIwD. On
the other hand, this may also have been caused by
the sensitivity and specificity of the MMST and the
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Table 2
Multiple regression models to identify determinants for unmet needs CANE and IMS, separately for men and women

Unmet needs (CANE)*

Unmet needs (IMS)*

Female! Male? Female? Male*

B SE B SE B SE B SE
Patient age (years) -0.01 0.01 -0.01 0.01 0.01 0.00 0.00 0.00
Functional impairment (B-ADL) 0,13 0.03 0.12%%% 0.03 0.01 0.01 0.01 0.01
Social support (F-Sozu) —0.23* 0.11 —0.41%* 0.13 0.02 0.05 -0.11* 0.05
Depression (GDS) 0.08##* 0.02 -0.04 0.02 0.02 0.01 0.01 0.01
Cognitive impairment (MMST) 0.02%* 0.01 0.047%** 0.01 —-0.00 0.00 0.00 0.00
Body Mass Index (BMI, Kg/m?) -0.02 0.01 -0.01 0.01 0.01 % 0.00 0.01* 0.01
Living alone (Ref. not alone) 0.27* 0.42 0.09 0.13 0.02 0.04 -0.09 0.05
Caregiver availability (Ref. No) 0.24 0.10 0.26 0.26 0.04 0.08 0.08 0.10
Lower sec. educ. (Ref. Primary education) —(.55%%* 0.13 -0.31* 0.15 0.00 0.05 —0.15%* 0.05
Higher sec. educ. (Ref. Primary education) -0.11 0.15 -0.31%* 0.14 0.15% 0.07 -0.11 0.06
Financial situation (Ref. not good) 0.21 0.12 -0.15 0.14 -0.11* 0.05 0.08 0.06
GP visit last 3 months (Ref. no) —0.48%** 0.14 -0.29 0.17 -0.05 0.06 0.06 0.07
Neurologists visit last 3 months (Ref. No) 0.427%* 0.10 0.09 0.12 -0. 0.05 -0.01 0.05
General health (EQ-5D-5 L index) -0.10 0.23 —0.81%* 0.28 —04 0.09 —0.50%** 0.11
Having a care grade (Ref. no) —0.62%** 0.10 —0.47%** 0.12 0.05 0.02 0.05
Number of diagnoses -0.01 0.01 -0.02%* 0.01 N 0.00 0.01 0.00
Number of drugs taken 0.01 0.02 0.04* 1.0 0.01 0.01 -0.00 0.01

MMST, Mini-Mental-Status-Test, range 0-30, higher score indicates better cognitive
Scale, range 0—10, lower score indicates better performance; GDS, Geriatric Depressjo
F-SozU, range 0-5; higher score indicates better social support; ZARIT; range

ioNag/ B-ADL, Bayer Activities of Daily Living
®™um score 0—15, score > 5 indicates depression;
hifer scores indicates greater caregiver burden, EQ-

'6;.

5D-5L; range 0-1; higher score indicates better health-related quality of life. RUDNxamines 3 domains: ADL, activities of daily living (such

as personal hygiene, eating, dressing), 2) instrumental ADL (such as sh

iy, meal
preventing dangerous events). p* < 0.05; p** <0.01; p*** <0.001 testgd % h independent variable with the dependent variable (CANE
ctOr treating General Practitioners, representing the clusters of

or IMS), separately by sex. Poisson regression models with rand
PIwD. B, regression coefficient; SE, standard error; Model!: n

p<0.001; Model®: n=206, Pseudo R2 =0.0740, p <0.001; o

particular, may be less likely to q detected
by the test [47].

The results demonstrat wD are often
affected by multimorbigy Nagd/ multiple medica-
tions, which is conﬁrm@the high utilization of
healthcare services. Most PiwD had consulted a GP,
almost one-third a neurologist/psychologist in the
three months before the assessment, and nearly one-
fifth had been hospitalized for inpatient treatment in
the 12 months prior to the assessment, demonstrat-

ing a high burden of dementia disease on the medical
system.

fact that people with mild cognitive@&t, in
ly

Unmet needs

Our findings confirm previous research [12—-17,
48] and demonstrated a high disease load with a
total number of 985 unmet needs in community-
dwelling PIwD. PIwD (self-report, n=242) had on
average 2.3 unmet needs (CANE) and informal care-
givers (n=184) assessed on average 2.5 unmet needs
(CANE) about their caregiver (in line with other study

preparation, housekeeping) and 3) supervision (such as

0 R%2=0.1703, p <0.001; Model?: n =163, Pseudo R? =0.0934,

n 65, Pseudo R? =0.1005, p <0.001.

results [17, 18]). Nevertheless, the results differ from
Khanassov etal. [16] and Kerpershoek et al. [13], who
reported lower unmet needs among PlwD and Han-
cock et al. [49], who reported higher unmet needs.
These variations in the results could be attributed to
disparities in the characteristics of the samples used.

More than half of the participants (62.5%) showed
atleast one unmet need, which is a smaller proportion
compared to what Black et al. [12] demonstrated in
community-residing PlwD living in the US (99% had
at least one unmet need). One possible explanation
for this discrepancy could be related to the recruit-
ment setting in our study through practices engaged
in participating networks that likely have improved
the communication among healthcare professionals.
This could have resulted in more frequent and earlier
recognition of unmet needs compared to an “average”
GP practice.

In addition, we found unmet needs in almost every
domain of the CANE (Figs. 2 and 3). This leads
us to the conclusion that current primary care set-
ting has potential to improve interdisciplinary care
for PIwD. Eichler et al. [14] also found unmet needs
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(assessed with an earlier version of the IMS) in all
predefined subcategories. Thus, PIwD and their care-
givers are relevant target groups for individualized
interventions.

Characteristics associated with unmet needs

The study demonstrated that unmet needs among
PIwD and their caregivers are mainly predicted by
predisposing, enabling and need factors.

Higher functional impairment (B-ADL score)
was associated with a significant increase in unmet
needs, which could be expected for the study popula-
tion. In addition, 69.3% of the PlwD who are high
functional impaired had a care grade. We created
a contingency table between B-ADL and RUD and
found that 81.8% of caregivers of severely physically
impaired PIwD reported caring for their PlwD for
many hours per month (at least 50 hours per month).
Despite the relatively frequent availability of infor-
mal and formal care, increased physical decline is
often accompanied by increasing unmet needs [17].

Better social support (F-SozU score) was pos-
itively associated with fewer unmet needs. These
results agree with the findings of Miranda-Castillo et

networks (one to six members) had significa
more unmet needs than individuals living i 1g -
community involvement networks (>seven e

al. [17]. They found that PlwD living in small SO'K

locally integrated). This result demo the
high demand for social contact w1th
dementia.

Better cognitive functionin score) was
associated with a signiﬁcant f unmet needs,

which may seem countejs at first glance, but
is in line with Black et @]. One possible impli-
cation of this finding is that the needs of individuals
with mild cognitive impairment, especially those in
the early stages of dementia, are frequently over-
looked or not adequately recognized. Many unmet
needs often arise especially at the beginning of cogni-
tive symptoms and shortly after a dementia diagnosis,
such as the absence of a care grade. We found that
only 57.8% of the PIwD in our sample with mild
cognitive impairment had a care grade. When look-
ing at informal care hours (RUD), we also found that
these PIwD tended to be in the middle range and were
rarely reported as very high for this group of PIwD.
Therefore, unmet needs are likely not initially rec-
ognized even in our sample, and consequently, the
right level of formal and informal support is not pro-
vided. Other reasons why formal support services are
not used could include, for example, lack of avail-

ability or knowledge about their existence [17]. As
the disease progresses, identifying unmet needs often
becomes more challenging, as PlwD may no longer
be able to express themselves. Therefore, early detec-
tion of dementia is essential to influence the quality
of care positively [50].

Lower education among PlwD was identified as
a characteristic associated with a significantly higher
number of unmet needs, aligning with results reported
in the literature [48, 51]. Moreover, the literature
highlights that also a lower caregiver education sig-
nificantly determines more unmet needs among PlwD
[12, 48]. As a possible explanation, education could
serve as an enabling factor that facilitates obtain-
ing information about gfd access to dementia-related
health services [12, 483

Better general
found to be a poSTH
of unmet
literature 46
1zed gents can quickly identify unmet needs.
Alth such assessments are not routinely con-

d 1n healthcare, for instance, during doctor’s

&:;i they could be integrated into daily medi-

ractice to swiftly identify patients experiencing
issues.

The presence of a care grade proved to be an
essential factor, as it was associated with lower unmet
needs. This can be explained by the fact that the care
grade is associated with support services (such as
access to professional help, financial support, and
consulting services) which can help to reduce the
need for care.

The relationship between an increased BMI and
higher numbers of unmet needs may be explained
by the fact that overweight individuals have poorer
scores in physical and social function, self-care,
depression, life satisfaction and quality of life [53],
and these multiple problems may lead to more needs
that remain unmet.

Depression (GDS) is one of the most frequently
observed comorbidities among PlwD [54, 55] and the
elderly population in general [56]. Studies showed
that depression was significantly associated with
unmet needs among individuals living in the com-
munity [12, 15, 49]. However, we found depression
as a significant determinant for unmet needs only
in women. This could be explained by the fact
that women with dementia live alone more often
(female: 73.0%, male: 27.0%) and that living alone
predicts depression [57]. Person-centred interven-
tions demonstrate the potential to alleviate symptoms

(EQ-5D-5L index) was
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of depression effectively [58], and collaborative
approaches are especially effective for women living
alone to increase their quality of life [59]. Con-
sequently, early detection of depression symptoms
is crucial for managing the disease and should be
emphasized in dementia-focused interventions.

The consultation of a GP within the last three
months was also found to be a significant determinant
for less unmet needs in women. A possible explana-
tion might be that women tend to make more frequent
doctor visits (possibly also because they live alone
more often [59]) and generally display a higher level
of health awareness than men [60, 61]. In addition, a
correlation was shown between women living alone
and higher unmet needs. Another study could only
show the link between living alone and higher unmet
needs for both sexes combined, but did not examine
separately by sex [12].

The association between female PlwD who
reported being in an excellent financial situation
and lower unmet needs can be explained by the fact
that income is a factor in obtaining information and
accessing dementia-related services. The literature
confirms this association when both sexes are con-
sidered together [12].

erature suggests that taking many medicatj a
to a high risk of drug interactions for Plw ] 4This
could lead to higher unmet needs.

of medications taken and increased unmet nee@

To our knowledge, this is the dy that pro-
vided determinants for unmet ccording to
d by patient sex

CANE and IMS, respectively, @ i
in community-dwelling Germany. In gen-
eral, some determinant®diff@r between patient sex,
which leads to the recomfendation that interven-
tions in PlwD pay sufficient attention to patient sex
to provide gender-sensible strategies in the future. In
conclusion, our results provide evidence and quan-
tify the diverse needs (medical, financial, and social)
of PIwD living at home and emphasize the need for
innovative individualized approaches adressing these
needs. The outcomes of our study provide empiri-
cal support for challenges in the current healthcare
provision for PlwD. Our findings also highlight the
urgent need for PIwD and their caregivers to commu-
nicate with experts concerning the coordination of
dementia care. Future research should focus more on
differentiating the individual areas of unmet need to
identify areas that would otherwise go unrecognized
to develop innovative treatments and personalized
interventions.

Limitations

The study sample was recruited within five
physician and dementia networks, which are likely
characterized by a higher communication standard
among participating healthcare professionals com-
pared to routine healthcare. Due to these more
effective cooperative structures within the physi-
cian networks, advantages in terms of provision of
dementia-specific medications and referrals to spe-
cialists [6], it is likely that the number of unmet needs
identified may be lower compared to PIwD and their
caregivers who are treated in separate primary care
practices. Thus, the generalizability of the results may
be somewhat limited. addition, all assessments
are based on self-repg f PlwD or their caregiver,
which could lead t - or underestimation con-
cerning specifje™sgme#needs and, therefore, would

@ al validity of the results.

The s differences between the drop-outs
and D who started the baseline interview
in te of the physician network cluster and the

omization group can be explained, on the one
, by the fact that a larger proportion of PlwD

@ o are randomized to the waiting control group and
Only men show a correlation between the num& thus learn that they will receive the intervention six

months later drop out of the study early. Second, the
specific physician network clusters may have influ-
enced the number of early drop-outs, as recruitment
behaviour, structures within the network, physician-
patient relationships, and motivation within network
physicians might differ across these. Due to the
nature of the intervention, it was unfeasible to
implement blinding among participating physicians.
Consequently, we cannot exclude that some partici-
pating physicians may have altered their recruitment
behaviour upon becoming aware of their assigned
group.

Whether met or unmet, care needs indicate the
importance of individualized and targeted care ser-
vices. This is more than just a one-time task. Both
the PlwD and their caregiver need to be prospec-
tively monitored, as due to the progressive course of
dementia, any need that has been fulfilled may later
transform into an unfulfilled need again.
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