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Abstract

Introduction: The prevalence of mild cognitive impairment
(MCl) and dementia is increasing as the oldest old pop-
ulation grows, requiring a nuanced understanding of their
care needs. Few studies have examined need profiles of

oldest old patients with MCl or dementia. Therefore, this
study aimed to identify patients’ need profiles. Methods: The
data analysis included cross-sectional baseline data from N =
716 primary care patients without cognitive impairment (n =
575), with MCI (n = 97), and with dementia (n = 44) aged 85+
years from the multicenter cohort AgeQualiDe study “needs,
health service use, costs and health-related quality of life in a
large sample of oldest old primary care patients [85+]".
Patients’ needs were assessed using the Camberwell
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Assessment of Needs for the Elderly (CANE), and latent class
analysis identified need profiles. Multinomial logistic re-
gression analyzed the association of MCl and dementia with
need profiles, adjusting for sociodemographic factors, social
network (Lubben Social Network Scale [LSNS-6]), and frailty
(Canadian Study of Health and Aging-Clinical Frailty Scale
[CSHA-CFS]). Results: Results indicated three profiles: “no
needs,” “met physical and environmental needs,” and “un-
met physical and environmental needs.” MCl was associated
with the met and unmet physical and environmental needs
profiles; dementia was associated with the unmet physical
and environmental needs profile. Patients without MCI or
dementia had larger social networks (LSNS-6). Frailty was
associated with dementia. Conclusions: Integrated care
should address the needs of the oldest old and support
social networks for people with MCl or dementia. Assessing
frailty can help clinicians to identify the most vulnerable
patients and develop beneficial interventions for cognitive

disorders. © 2024 The Author(s).
Published by S. Karger AG, Basel

Introduction

Mild cognitive impairment (MCI) and dementia
often lead to a number of life-changing impairments
for those affected, including reduced functioning in
psychological, social, and physiological areas of life [1].
The associated care needs of the growing oldest old
population pose major challenges for the healthcare
system. MCI is often regarded as a transitional stage
between healthy aging and dementia, with an annual
progression rate of 8-13% from MCI to dementia [2,
3]. In Germany, around 771,000 of the oldest old aged
85+ suffer from dementia, constituting 39.5% of all
cases [4]. However, German general practitioners
(GPs) tend to underdiagnose dementia in the oldest old
[5]. According to Bohlken et al. [5], this may be at-
tributed to the tendency of GPs to diagnose dementia
only if relevant for healthcare, such as for the pre-
scription of anti-dementia drugs. Given the predicted
rise in dementia rates, individually tailored and needs-
based care is becoming increasingly important [6].
Nevertheless, according to the unmet needs model [7],
older people with cognitive impairment may have
more difficulties in communicating their needs and a
reduced ability to use their environment appropriately
which makes it difficult for caregivers and healthcare
professionals to provide adequate care. Affected pa-
tients may be more likely to exhibit problematic be-
haviors, such as agitation or repeated vocalizations as a
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means of communicating needs [8]. Healthcare needs,
as derived from the “capacity-to-benefit concept,” may
be identified if there is potential for an effective
treatment or health gain for an individual who is able
to benefit from healthcare provision [9]. Healthcare
needs are to be distinguished from subjective wishes or
requirements. By definition, an unmet need refers to a
specific problem of an individual that is not being
adequately addressed through an appropriate inter-
vention [9, 10]. This may be indicative of an over-
supply, undersupply, or missing provision of health-
care services. Given the far-reaching consequences of
unmet needs, such as poorer disease progression,
premature institutionalization, and mortality, it is
crucial to identify the complex needs of patients with
cognitive impairment and dementia at an early stage
using a valid assessment tool [11-13].

The Camberwell Assessment of Needs for the Elderly
(CANE) [10] is a standardized instrument for recording
the needs of older people. The CANE provides a
comprehensive insight into the patient’s needs situation
surveying the physiological, environmental, psycho-
logical, and social areas of life, with responses catego-
rized as no, met, or unmet needs. Previous research,
including meta-analytic studies, has reported that needs
of dementia patients relating to memory, looking after
home, mobility, daytime activities, company (i.e., social
contacts), food, and money are often unmet [14-16].
Most studies focused on the frequencies of unmet needs
associated with cognitive disorders, but little is known
about the interrelatedness of these needs. To date, only a
few studies using the CANE have examined need profiles
of patients suffering from cognitive impairment or
dementia [15, 17]. In the studies of Janssen et al. [15] and
Sung and Chan [17], four need profiles were identified
using latent class analysis (LCA). This statistical ap-
proach was used to classify response patterns of patients
into distinct latent classes of needs, commonly referred
to as need profiles. Especially in the context of per-
sonalized and integrated care for the oldest old, LCA is a
promising person-centered approach as it takes into
account the heterogeneity and different patterns of in-
dividuals’ needs. On this basis, integrated care ap-
proaches can be developed to address the needs that
often co-occur in individuals, resulting in more effective
customization of current interventions or the creation of
new ones that target a wider range of needs. Recently,
Janssen et al. [15] identified need profiles labeled “no
needs,” “met psychological needs,” “met social needs,”
and “unmet social needs” based on a European sample of
community-dwelling dyads of people with mild to
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moderate dementia, mean age 77.8 years, and their
caregivers. Sung and Chan [17] found need profiles
labeled “no need,” “met social and memory needs,” “no
social and met memory needs,” and “unmet social and
memory needs” based on a Singaporean sample of
caregivers of older people aged 60 years and older with
MCI. However, in both studies, the needs of patients
with an average age of less than 85 years were assessed
from the caregiver’s perspective using the CANE. There
are currently no data available on the specific combi-
nations of no, met, and unmet needs from the per-
spective of the oldest old aged 85+ with MCI or de-
mentia. Taking into account the subjective experience of
those affected (if the degree of cognitive impairment
allows it) provides an important foundation for tailored
and person-centered care [18]. The need profiles from
the perspective of patients with MCI or dementia can
inform about specific combinations of needs with MCI
and/or dementia and optimize needs-based healthcare
and treatment. Against this background, this explor-
atory study aimed to (1) identify need profiles in oldest
old primary care patients with cognitive impairment and
dementia aged 85 years and older, (2) describe the re-
sulting need profiles based on sociodemographic, psy-
chosocial, and clinical characteristics, and (3) investigate
the need profiles in association with MCI and/or
dementia.

Methods

Sample

The sample was based on cross-sectional baseline data
from the German AgeQualiDe multicenter study (“needs,
health service use, costs and health-related quality of life
in a large sample of oldest old primary care patients
[85+]”) with participating study centers in Bonn, Diis-
seldorf, Hamburg, Leipzig, Mannheim, and Munich. Data
from AgeQualiDe originate from the AgeCoDe cohort
(German Study on Ageing, Cognition and Dementia in
Primary Care Patients), which started in 2003 and ended
with the last assessment in 2013. Detailed description of
the AgeCoDe sample selection process and the recruit-
ment strategy for the AgeQualiDe study can be read
elsewhere [16].

Figure 1 provides an overview of the sample selection.
Additional exclusion criteria were applied for the present
study: incomplete (>1 item missing) or no CANE as-
sessment, missing values in the Structured Interview for
the Diagnosis of Dementia of the Alzheimer Type, Multi-
Infarct Dementia, and Dementia of Other Etiology (SI-
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DAM) cognitive score (SISCO), or the Lubben Social
Network Scale (LSNS-6). Finally, the analytical sample
size included 716 primary care patients at baseline.

Procedure and Instruments

The standardized clinical and neuropsychological in-
terviews were conducted at the patients’ homes. The in-
terview included the German version of the Camberwell
Assessment of Need for the Elderly (CANE) [10], a
standardized instrument for the assessment of care needs
of elderly people. There are 24 items assessing patient
needs and two items assessing caregiver needs in four
categories of needs (environmental, physical, psychologi-
cal, and social needs). In this study, the focus was on the
patient’s perspective and responses were categorized as “no
need,” “met need,” or “unmet need.” Given the focus of
AgeQualiDe on the oldest old patients aged 85+ years and
their associated disease burden, the interview was limited
in time from the outset. Thus, 18 of the 24 CANE needs
items were included in the study, excluding the items
behavior, alcohol, deliberate self-harm, accidental self-
harm, psychotic symptoms, and abuse/neglect. The ex-
clusion of these items was based on the fact that these
symptoms and related needs usually coincide with more
severe cognitive impairment and dementia, whereas the
current study focused on the milder forms of the disease.

The neuropsychological part of the interview involved
the German version of the SIDAM according to DSM-III-
R, DSM-1V, and ICD-10 [19]. The SIDAM enables the
diagnosis and screening of dementia according to DSM-
IV and MCI according to the consensus criteria proposed
by the International Working Group on MCI [20]. The
SIDAM is divided into (1) the SIDAM cognitive score
(SISCO) with 55 items, including all 30 items of the
MMSE, (2) the SIDAM-ADL with 14 items for measuring
activities of daily living, and (3) the Hachinski-Rosen
scale for differentiating major types of dementia, such as
primary degenerative, vascular or multi-infarct, and
mixed type [21, 22]. In this study, the diagnosis of de-
mentia and MCI relied on a consensus conference in-
volving the interviewer and a geriatrician or geriatric
psychiatrist, following DSM-1V criteria. These criteria are
integrated into the SIDAM as a diagnostic algorithm
and were used to differentiate between unimpaired
(i.e., cognitively healthy), MCI, and dementia.

Frailty was classified using the Clinical Frailty Scale [23]
developed for the Canadian Study of Health and Aging
(CSHA-CEFS). This scale is a global assessment of frailty by
the interviewer on a 7-point scale ranging from 1 (very fit)
to 7 (severely frail). Following previous investigations,
frailty was determined by a CES score >5 [24].
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Fig. 1. Flowchart of sample selection.

Furthermore, the LSNS-6 [25] was used to assess the
social network of family and friends of older adults. The
questionnaire comprises six items on the type, closeness,
and frequency of social contacts. The sum score ranges
from 0 to 30, with higher scores representing stronger
social networks.

Sociodemographic characteristics like age, gender, and
marital status with single and divorced individuals
grouped into one category (married, single/divorced,
widowed) were recorded for statistical analyses. In ad-
dition, the educational level (low, middle, high) of the
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elderly was categorized according to the CASMIN clas-
sification of education [26]. The type of residence,
summarized as domicile (living “alone in private
household,” “with partner,” “with relatives,” “with
others,” “assisted living,” living in a “retirement home,”
living in a “nursing home”), was also determined. Due to
small subsample sizes, the categories living “with part-
ner,” “with relatives,” and “with others” were grouped
into one category, whereas “assisted living” and living in a
“retirement home” or “nursing home” were collapsed into
“assisted living/living in institutions.”
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Table 1. Sociodemographic and clinical characteristics of the patient sample

Total sample

Unimpaired patients

MCI patients p Dementia patients p

(N =716) (n = 575, 80.3%) (n=97,13.5%) value' (n = 44, 6.2%) value'
Age, years
Mean (SD) 88.8 (2.9) 88.6 (2.7) 89.9 (3.7) 0.002 893 (3.0) 0.152
Range 85-100 85-99 85-100 85-95
Gender, n (%) 0.877 0.152
Male 234 (32.7) 191 (33.2) 33 (34.0) 10 (22.7)
Female 482 (67.3) 384 (66.8) 64 (66.0) 34 (77.3)
Education?, n (%) <0.001 0.853
High 103 (14.4) 83 (14.4) 15 (15.5) 5(11.4)
Middle 220 (30.7) 153 (26.6) 55 (56.7) 12 (27.3)
Low 393 (54.9) 339 (59.0) 27 (27.8) 27 (61.4)
Marital status, n (%) 0.04 0.436
Married 178 (24.9) 155 (27.0) 15 (15.5) 8 (18.2)
Single/divorced 81 (11.3) 65 (11.3) 10 (10.3) 6 (13.6)
Widowed 457 (63.8) 355 (61.7) 72 (74.2) 30 (68.2)
Domicile, n (%) 0.04 <0.001
Alone in private household 364 (50.8) 303 (52.7) 47 (48.5) 14 (31.8)
Living together with 224 (31.3) 188 (32.7) 26 (26.8) 10 (22.7
partner/relatives/others
Assisted living/living in 128 (17.9) 84 (14.6) 24 (24.7) 20 (45.5)
institutions
MMSE, mean (SD) 27.6 (2.3) 28.2 (1.6) 26.2 (2.0) <0.001 225 (2.1) <0.001
Range 19-30 19-30 19-30 19-27
SISCO, mean (SD) 48.4 (5.0) 499 (3.5) 443 (4.2) <0.001 37.0 (4.1) <0.001
Range 26-55 35-55 34-53 26-44
CSHA-CFS, n (%)
Frail >5
Range 1-4 257 (35.9) 173 (30.1) 51 (52.6) <0.001 33 (75.0) <0.001
Non-frail <5
Range 5-7 459 (64.1) 402 (69.9) 46 (47.4) 11 (25.0)
LSNS-6, mean (SD) 13.8 (5.4) 14.3 (5.3) 12.4 (5.3) 0.001 11.1 (4.9) <0.001
Range 0-29 0-29 2-28 3-24

SD, standard deviation; MCI, mild cognitive impairment; MMSE, Mini-Mental-State Examination; SISCO, global score of the
Structured Interview for the Diagnosis of Dementia of the Alzheimer Type, Multi-Infarct Dementia and Dementia of Other Etiology
according to DSM-III-R, DSM-IV, and ICD-10 (SIDAM); CSHA-CFS, Canadian Study of Health and Aging-Clinical Frailty Scale; LSNS-6,
Lubben Social Network Scale. "Comparison with unimpaired patients based on Pearson 2 tests, t tests, or Mann-Whitney U test, as
appropriate 2Educational classification according to the new CASMIN educational classification: low = inadequately completed
general education, general elementary education, basic vocational qualification or general elementary education and vocational
qualification; middle = intermediate vocational qualification or intermediate general qualification and vocational qualification,
intermediate general qualification, general maturity certificate, vocational maturity certificate/general maturity certificate and
vocational qualification; high = lower tertiary education - general diplomas/diplomas with vocational emphasis, higher tertiary

education - lower level/higher level.

Statistical Analyses

The statistical analyses were performed using Stata
16.0 SE (StataCorp LLC, College Station, TX), a software
program that has been demonstrated to be statistically
sound and has been successfully utilized at the Institute

Need Profiles in Cognitive Disorders and
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of Social Medicine, Occupational Health, and Public
Health (ISAP) [27]. Descriptive values (means, standard
deviations, and percentages) were calculated for socio-
demographic, psychosocial, and clinical characteristics
of the patient sample. A comparison of MCI and
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Table 2. Goodness-of-fit statistics for
latent class models of needs

LL df AIC BIC Entropy
1-class model —2,688.631 10 5,397.262 5,442.999 -
2-class model —2,555.444 21 5,152.889 5,248.936 0.666
3-class model -2,517.842 32 5,099.684 5,246.042 0.825
4-class model -2,511.277 43 5,108.554 5,305.222 0.745
5-class model 2,502.244 42 5,088.488 5,280.583 0.700

N = 716. Bold text indicates the preferred model. LL, log likelihood; df, degrees of
freedom; AIC, Akaike information criterion; BIC, Bayesian information criterion.

dementia patients with unimpaired patients was based
on Pearson X2 tests, t tests, or Mann—Whitney U tests, as
appropriate.

Latent Class Analysis

Responses to the CANE were analyzed using LCA to
divide the patterns into separable underlying subgroups
(classes). The selection of indicator variables for the
LCA model relied on CANE items exhibiting a com-
paratively high number of unmet needs across all needs,
aligning with the focus of this study. In addition, LCA
requires variation in participants’ responses (in this
case, no, met, or unmet need), which led to the exclusion
of items with the smallest percentage of unmet needs.
Thus, from the original 18 CANE items, we began to
include 13 items, each of which covered 1% of the unmet
needs. Finally, it was possible to retain five indicators,
each covering >5% of unmet needs: physical health,
eyesight/hearing/communication, mobility/falls, com-
pany, and looking after home.

In an iterative process to fit the model with the optimal
number of classes, models with increasing number of
classes from 1 to 5 were tested. For each k-class model,
multiple sets of random starting values were used to
prevent local maxima [28]. Model fit (lowest value of
Bayesian information criterion [BIC]), class distinction
and classification accuracy (entropy score >0.80), inter-
pretability of classes, and model parsimony were con-
sidered for the selection of the final model [29, 30]. Item-
response probabilities were labeled as low (<40%),
moderate (40-69%), and high (70-100%) [15]. The final
model was used to assign participants to classes based on
their posterior class membership probabilities. The la-
beling of classes depends on qualitative and characteristic
differences among them [31]. Therefore, we relied on the
most distinctive features of each class compared to the
others, aligning with the concept of intergroup hetero-
geneity [32]. Differences between the resulting classes in
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terms of sociodemographic, psychosocial, and clinical
characteristics were computed using Pearson X* tests,
ANOVA, or the Kruskal-Wallis test, as appropriate.

Multinomial Logistic Regression

A hierarchical multinomial logistic regression analysis
was used to model the relationship between the elabo-
rated need profiles (classes) and the cognitive disorder
(unimpaired, MCI, dementia). To control for other
variables assumed to be associated with cognitive dis-
orders, covariates were added to the analysis in a hier-
archical order: the first model included only the need
profiles. The second model added the sociodemographic
characteristics age, gender, education, marital status, and
domicile. Finally, the third model took into account all
variables including the social network (LSNS-6) and
frailty (CSHA-CFS). Higher level models were tested
against the lower level models using the likelihood ratio
test (LRT). The significance level was a < 0.05 for all
calculations.

Results

Study Sample Characteristics

Cognitive assessment of the sample revealed unim-
paired cognitive functioning in the majority (n = 575,
80.3%) of patients. A subgroup of 97 patients (13.5%) was
diagnosed with MCI, and 44 patients (6.2%) were di-
agnosed with dementia at AgeQualiDe baseline. De-
scriptive statistics on the sociodemographic, psychoso-
cial, and clinical characteristics of the groups are com-
pared in Table 1. With regard to the overall sample, the
average age was 88.8 (SD = 2.9) years, with around two-
thirds of the patients being female. MCI patients were
significantly older (z = —3.0; p < 0.01), better educated
(x* = 39.1; df = 2; p < 0.001), more often widowed (x* =
6.4; df = 2; p < 0.05), and institutionalized or in assisted
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Table 3. Sociodemographic and clinical characteristics by need profiles

No needs profile Met physical and Unmet physical and Test
(n = 344, 48.1%) environmental needs environmental needs statistics’
profile (n = 321, 44.8%) profile (n = 51, 7.1%)
Age, mean (SD), years 88.1 (2.5) 89.5 (3.1) 89.7 (3.1) X2 = 45.0%*
Range 85-99 85-100 85-99
Gender, n (%) X2 = 6.2
Male 128 (37.2) 92 (28.7) 14 (27.5)
Female 216 (62.8) 229 (71.3) 37 (72.6)
Education?, n (%) X2 =39
High 58 (16.9) 40 (12.5) 5(9.8)
Middle 99 (28.8) 104 (32.4) 17 (33.3)
Low 187 (54.4) 177 (55.1) 29 (56.9)
Marital status, n (%) X2 = 18.2*
Married 108 (31.4) 61 (19.0) 9(17.7)
Single/divorced 33 (9.6) 38 (11.8) 10 (19.6)
Widowed 203 (59.0) 222 (69.2) 32 (62.8)
Domicile, n (%) X2 = 39.2%%*
Alone in private 188 (54.7) 155 (48.3) 21 (41.2)
household
Living together with 124 (36.1) 89 (27.7) 11 (21.6)
partner/relatives/
others
Assisted living/living 32 (9.3) 77 (24.0) 19 (37.3)
in institutions
MMSE, mean (SD) 27.9 (2.0 27.3 (2.3) 26.9 (3.0 X2 = 15.3%*
Range 19-30 19-30 19-30
SISCO, mean (SD) 49.3 (4.6) 47.8 (5.1) 46.0 (5.9) X2 = 28.1%*
Range 27-55 26-55 31-55
CSHA-CFS, n (%)
Frail =5
Range 1-4 23 (6.7) 188 (58.6) 46 (90.2) X2 = 264.6%**
Non-frail <5
Range 5-7 321 (93.3) 133 (41.4) 5(9.8)
LSNS-6, mean (SD) 14.5 (5.5) 13.8 (5.0) 9.8 (4.8) F =17.6%%*
Range 0-29 2-27 3-20

SD, standard deviation; MCl, mild cognitive impairment; MMSE, Mini-Mental-State Examination; SISCO, global score of the
Structured Interview for the Diagnosis of Dementia of the Alzheimer Type, Multi-Infarct Dementia and Dementia of Other
Etiology according to DSM-III-R, DSM-IV, and ICD-10 (SIDAM); CSHA-CFS, Canadian Study of Health and Aging-Clinical Frailty
Scale; LSNS-6, Lubben Social Network Scale. "Comparison of need profiles are based on Pearson x? tests, ANOVA, or Kruskal-
Wallis test, as appropriate. 2Educational classification according to the new CASMIN educational classification: low = in-
adequately completed general education, general elementary education, basic vocational qualification or general ele-
mentary education and vocational qualification; middle = intermediate vocational qualification or intermediate general
qualification and vocational qualification, intermediate general qualification, general maturity certificate, vocational ma-
turity certificate/general maturity certificate and vocational qualification; high = lower tertiary education - general
diplomas/diplomas with vocational emphasis, higher tertiary education - lower level/higher level. *p < 0.01. **p < 0.001.
**¥p < 0.0001.

livings (x> = 6.5; df = 2; p < 0.05). There were no such sisted livings or institutions (x* = 27.9; df = 2; p < 0.001).
differences for dementia patients, except for domicile, Differences in clinical and psychosocial characteristics
where the comparatively highest percentage lived in as- were observed in both MCI and dementia patients in
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contrast to unimpaired patients (i.e., cognitively healthy),
with MCI patients having lower mean scores (Uymse =
11,275.5; p < 0.0001; Usisco = 8,275.5; p < 0.0001; £ sns.
6 = 3.2; df = 670; p < 0.01) and dementia patients re-
cording lowest scores on the MMSE (Uypmsg = 435; p <
00001), the SISCO (USISCO = 2265,p < 00001), and the
LSNS-6 (tsns.6 = 3.8; df = 617; p < 0.0001). The incidence
of frailty was higher in MCI patients (52.6%) (x* = 18.9;
df = 1; p < 0.001) and highest in dementia patients
(75.0%) (x* = 37.1; df = 1; p < 0.001) compared to un-
impaired patients (30.1%).

For patients with MCI, unmet needs were most
frequently observed for the CANE items mobility/falls
(n = 21; 21.7%), physical health (n = 11; 11.3%), and
looking after home (n = 10; 10.3%). Needs of patients
with dementia were most frequently unmet for the
CANE items memory (n = 14; 31.8%), looking after
home (n = 13; 30.0%), and mobility/falls (n =
9; 20.5%).

Latent Class Analysis

LCA was employed to model the responses of patients
exhibiting a specific combination of no, met, and unmet
needs into distinct latent subpopulations (classes). The
goodness-of-fit statistics for the five latent class models of
needs are listed in Table 2. Taking into account the
aforementioned criteria of model fit, the 3-class model
with the lowest BIC value and the highest entropy score of
0.825 fitted the data best. Nonstatistical factors such as
interpretability and parsimony confirmed the choice of
the 3-class model.

The item-response probabilities in each class are
displayed in Figure 2. The largest class, labeled as “no
needs” profile, included 48.1% of the sample. Members
in this class were most likely to report no needs in all
CANE categories except for physical health, which was
rated as a met need. The second largest class (44.8% of
the sample) was labeled the “met physical and envi-
ronmental needs” profile, as members were highly
likely to classify their needs as met in the areas of
mobility/falls, looking after home, physical health, and
eyesight/hearing/communication. Finally, the third
and smallest class (7.1% of the sample) labeled the
“unmet physical and environmental needs” profile was
characterized by the comparatively highest probability
of members stating unmet needs. The most frequent
unmet need in this class was mobility/falls. Compared
to the other classes, it is noticeable that members of this
class were also more likely to indicate unmet needs in
the areas of looking after home, physical health, and
company.
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Sociodemographic, Psychosocial, and Clinical

Characteristics by Need Profiles

Table 3 provides an overview of the differences be-
tween the profiles in terms of sociodemographic, psy-
chosocial, and clinical characteristics. Differences were
found for all variables except gender and education. A
closer look reveals major descriptive differences between
the “no needs” profile and the “unmet physical and
environmental needs” profile, with the values of the “met
physical and environmental needs” profile often falling
between the two. More specifically, patients belonging to
the “unmet physical and environmental needs” profile
were the oldest ()(2 = 45.0; df = 2; p < 0.001), most often
single/divorced ()(2 = 18.2; df = 4; p < 0.01), institu-
tionalized or in assisted livings (x> = 39.2; df = 4; p <
0.001). They had lowest scores on the MMSE (y* = 15.3;
df = 2;p < 0.001), SISCO (x? = 28.1; df = 2; p < 0.001), and
LSNS-6 (F=17.6; df = 2; p < 0.0001) and were most often
frail (x* = 264.6; df = 2; p < 0.001). Opposite charac-
teristics were shown for members of the “no needs”
profile.

Need Profiles as Cross-Sectional Predictors of

Cognitive Disorders

The results of the hierarchical multinomial logistic
regression analysis are presented in Table 4. Model 1
showed that the classification of needs was associated
with MCI and dementia compared to cognitive unim-
paired functioning. Regarding the relative risk for pa-
tients belonging to the “unmet physical and environ-
mental needs” profile, having MCI is almost twice (RRR
[relative risk ratio] = 4.166, 95% CI: 1.928-9.0) and
having dementia is more than three times (RRR = 6.696,
95% CI: 2.752-17.646) the relative risk of patients be-
longing to the “met physical and environmental needs”
profile (RRR = 2.4, 95% CI: 1.486-3.875; RRR = 2.103,
95% CI: 1.038-4.261).

In model 2, membership in the “met physical and
environmental needs” profile was no longer associated
with dementia, controlling for sociodemographic co-
variates (age, gender, education, marital status, and do-
micile). Instead, patients living in institutions or in as-
sisted livings had a 4.3 times higher relative risk of
suffering from dementia. Higher age (RRR = 1.087, 95%
CI: 1.009-1.171) and widowhood (RRR = 2.626, 95% CI:
1.136-6.07) were associated with an elevated risk of
having MCI. Interestingly, low education (0.369, 95% CI:
0.179-0.762) was associated with a lower risk of MCI
compared to unimpaired cognitive functioning than high
education. It should be noted, however, that the MCI
algorithm used in this study considered the educational
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level of the patients. Therefore, MCI is sensitive to ed-
ucation and the association between MCI and the edu-
cational level found in this study cannot be interpreted
independently.

In the final model 3, the classification of needs was no
longer associated with MCI nor with dementia. Including
the covariate measuring the social network (LSNS-6)
showed that higher scores on the LSNS-6 were associated
with a lower relative risk of having MCI (RRR = 0.947,
95% CI: 0.903-0.993) and dementia (RRR = 0.922, 95%
CI: 0.859-0.989) compared to cognitively unimpaired
patients. In addition, frail patients were at 6.3-fold higher
relative risk of developing dementia, but not MCI. The
LRT compared the hierarchically nested models, re-
vealing that model 3 best fits the data.

Discussion

This study provides new insights into the needs of oldest
old GP patients with unimpairment (i.e., cognitively
healthy), MCI, and dementia. To our knowledge, this is the
first study that evaluated need profiles from the patients’
perspective and their association with unimpairment, MCI,
and dementia. Besides sociodemographic, psychosocial, and
clinical characteristics, including the social network and the
level of frailty, were taken into account. The responses in the
CANE on the needs of the oldest old were grouped into
three need profiles: “no needs,” “met physical and envi-
ronmental needs,” as well as “unmet physical and envi-
ronmental needs.” The results showed that after adjustment
for social network and frailty, profile membership in the
“met physical and environmental needs” and the “unmet
physical and environmental needs” profile was no longer
associated with MCI or dementia. Instead, patients with no
MCI or dementia had larger social networks. Moreover,
frailty was associated with dementia.

The Need Profiles and Their Relationship to MCI and

Dementia

Patients’ physical needs were highly likely to be met in
the two largest profiles: the profiles of “no needs” and
“met physical and environmental needs”. These results
are consistent with a recent systematic review and meta-
analytic study by Cheraghi et al. [33] which included 9
studies using the CANE with 2,200 participants with a
mean age of 78.4 years. In their study, the highest per-
centage (45%) of met needs across studies was related to
the physical needs dimension. Furthermore, the scoping
review of 21 studies by Carvacho et al. [34] including
people aged 60 and older using the CANE found that the

Need Profiles in Cognitive Disorders and
Dementia

most commonly reported met needs occurred in the
physical and environmental needs domains. These results
are in line with our “met physical and environmental
needs” profile, with members likely to have their physical
health, eyesight/hearing/communication, mobility/falls,
and looking after home needs met. However, differences
in methodology limit the comparability of these results
with ours: whereas Cheraghi et al. [33] and Carvacho et al.
[34] focused on the frequency of CANE needs, the current
study classified patients’ needs responses according to
specific combinations of no, met, and unmet needs via
LCA. Janssen et al. [15] conducted a methodologically
comparable study, using LCA to examine need profiles of
477 community-dwelling dyads of people with mild to
moderate dementia and their caregivers. Similarly, Sung
and Chan [17] investigated 266 older Singaporeans and
their caregivers using LCA to examine distinct profiles of
met and unmet care needs. Both studies identified a
profile of patients whose social needs for company were
likely to be unmet. In comparison, the results of our study
on the profile of “unmet physical and environmental
needs” indicate that the need for company is subthreshold
but also tends to remain unmet. Nevertheless, a direct
comparison with this study cannot be made as the pa-
tients’ needs were assessed from the perspective of
caregivers in both the above-mentioned studies. Previous
research has repeatedly demonstrated a significant dif-
ference between the patient needs reported by caregivers
and those reported by patients with cognitive impairment
and dementia [14, 16, 35, 36]. On the one hand, the need
for company among patients with MCI or dementia may
be underestimated in the current study because cognitive
disorders often include memory problems, resignation,
denial or the desire to preserve autonomy, limiting the
perception and rating of needs [14, 37, 38]. On the other
hand, compared to our sample, the studies by Janssen
et al. [15] and Sung and Chan [17] included patients with
more severe cognitive impairment and dementia, as
evidenced by lower average MMSE scores. Thus, the
variation in need ratings between studies may be at-
tributed to the lower social integration of patients with
more severe dementia and cognitive impairment, which
may lead to higher unmet social needs, such as company
[39]. However, it is important to note that above a certain
level of disease severity, the statements of third parties
involved should be considered to complement and
contextualize direct patient statements. Further research
is necessary to investigate need profiles of patients with
cognitive impairment and dementia at different levels of
severity and from the perspectives of both the oldest old
patients with MCI or dementia and their caregivers. This
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will help validate our findings in different samples from a
variety of perspectives.

Further analysis of the data revealed that, after ad-
justment for sociodemographic characteristics, profile
membership remained strongly associated with both
MCI and dementia. Specifically, patients whose physical
and environmental needs were unmet had the highest
rates of both MCI and dementia, and thus represented
the most vulnerable group of patients. Previous studies
showed that the severity of cognitive impairment and
dementia was higher in patients reporting more unmet
needs than their unimpaired counterparts [16, 40, 41].
As mentioned earlier, this may be explained by the
unmet needs model which suggests that the increase in
cognitive impairment associated with cognitive disor-
ders such as MCI and dementia can severely impair a
patient’s ability to perceive and effectively communicate
their needs to the environment, resulting in a variety of
needs that may go unmet [7, 8]. Along with this, pre-
vious research indicated that social functioning (i.e., an
individual’s social interactions and connections in both
society and their personal environment) may be im-
paired even in the earliest stages of the disease [42-45].
Established practices to improve patient-caregiver
communication, including the use of memory aids
(e.g., biographical information), education, activity
programs, and caregiver training can be helpful in this
context [46-49]. In this regard, examining the rela-
tionship between impaired social functioning and
caregiver burden is of particular interest for future
research.

The Role of the Social Network and Frailty in MCI and

Dementia

Interestingly, the significance of belonging to either
the “met physical and environmental needs” profile or
the “unmet physical and environmental needs” profile
for MCI and dementia disappeared with the inclusion of
the covariates social network (LSNS-6) and frailty
(CSHA-CEFS). This may seem contradictory at first.
However, a closer look reveals the overlap between the
need profiles and the corresponding variables: the need
for company tended to be unmet in the “unmet physical
and environmental needs” profile and may have been
underrated, because of, for example, denial, memory
loss, stigma, and fear [38]. Therefore, the inclusion of the
LSNS-6, which may be indirectly indicative of social
needs such as company, may have explained the asso-
ciation between an unmet need for company and cog-
nitive disorders. Overall, these findings align with
previous studies showing that the social network and
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dementia are related: on the one hand, a larger social
network was found to be protective against dementia
and may delay cognitive decline [50, 51]. On the other
hand, social isolation was found to be associated with an
accelerated cognitive decline and a higher rate of de-
mentia [52-54]. In fact, social isolation belongs to one of
the 12 modifiable risk factors for dementia highlighted
by the World Health Organization (WHO) as a key
component in reducing the number of dementia cases
[55, 56]. There are several plausible mechanisms that
may explain why a social network protects against de-
mentia. One of these is related to the beneficial health
effects of social contact as people who are socially active
showed a healthier eating behavior, drink less alcohol,
and take more exercise [57]. Moreover, a strong asso-
ciation between social isolation and several physical and
mental health risk factors for dementia, such as hy-
pertension, coronary heart disease, and depression, was
found in many studies [56, 58, 59]. Finally, social
participation may build cognitive reserve, which implies
a greater cognitive adaptability of the brain to overcome
the neuropathology associated with dementia [60-62].
Accordingly, social participation may exercise multiple
cognitive domains (e.g., planning, memory, language)
and thereby reduce vulnerability to cognitive decline in
late life [61, 63]. A recent and internationally growing
development in community-based healthcare to en-
hance social participation is the concept of social pre-
scribing [64]. Specifically, with this approach, a GP can
refer a patient to a link worker who matches the patient’s
individual (unmet) social needs with suitable social
activities in their community [65, 66]. However, there is
conflicting evidence on the effects of social interventions
on cognition and little evidence on delaying or pre-
venting dementia [62, 67-69]. Further research is
needed to develop potentially more intensive social
interventions aimed at reducing the risk of dementia in
the oldest old [56, 69].

Regarding frailty, our results indicate a significantly
higher likelihood of concurrent dementia. Membership in
either the “met physical and environmental needs” or the
“unmet physical and environmental needs” profile, as
noted above, was no longer associated with dementia.
Upon closer examination, frailty is likely to explain the
unmet needs in the “unmet physical and environmental
needs” profile, particularly in the domains of mobility/
falls and looking after home. According to a scoping
review of the Clinical Frailty Scale (CFS) by Church et al.
[24], frailty was strongly associated with falls and func-
tional decline, which may account for the unmet needs in
the areas of mobility/falls and looking after home in our
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study. Other studies have further linked frailty to hos-
pitalization, delirium, and mortality [24, 70]. A number
of epidemiological studies found a bidirectional signifi-
cant relationship between frailty and cognitive decline
[71]. Research on the mechanisms underlying this link
ranges from hormones, diet, chronic inflammation, and
cardiovascular risk to mental health problems, but more
evidence is needed to support these hypotheses [71]. Our
results do not permit conclusions about the direction or
causality of this association and future longitudinal in-
vestigations would be desirable. However, previous
studies indicated that frailty may serve as a good predictor
of adverse health outcomes [24]. An assessment of frailty
can assist clinicians in identifying the most vulnerable
patients and determining which interventions
(i.e., physical activity, nutritional interventions) may be
most beneficial in addressing cognitive disorders at an
early stage [72].

Strengths and Limitations

A strength of this study is the large sample size of 85-
year-olds and older GP patients based on multicenter
data from cities across Germany. The large sample size
further enabled the use of LCA, a statistical approach
that provides a more accurate understanding of the
response patterns of subgroups within a sample. For the
present study, LCA identified overlapping care needs
(here need profiles) within a group of cognitively im-
paired patients and thus provided valuable information
for the integrated and individually tailored care of the
oldest old people with MCI and dementia. Finally, the
results of this study with GP patients can be considered
representative of the oldest old people aged 85 and older
because the majority of the oldest old population is
under regular GP care [73].

Certain limitations need to be considered when in-
terpreting the results of our study. The cross-sectional
design of this study restricts the ability to make causal or
directional inferences. Therefore, no conclusions can be
drawn regarding the direction or causality of the rela-
tionship between the need profiles and the occurrence of
MCI or dementia. Longitudinal studies are necessary in
the future to investigate the specific need profiles of the
oldest old patients with MCI and dementia over time. It
should also be noted that the unequal sample sizes of the
unimpaired (n = 575, 80.3%), MCI (n = 97, 13.5%), and
dementia (n = 44, 6.2%) patient groups limit the sta-
tistical power to detect a true effect for the smaller
groups, in this case, MCI and dementia patients. Not-
withstanding this limitation, this study succeeded in
recruiting a relatively large sample of the oldest old

Need Profiles in Cognitive Disorders and
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population, comprising individuals aged 85 years and
older, a demographic sample that is typically very dif-
ficult to reach. Further research is required, including a
larger sample of the oldest old patients with MCI and
dementia, to enable a more accurate evaluation of the
influence of need profiles on cognitive disorders and
dementia. Furthermore, it is important to note that the
generalizability of care needs in the oldest old pop-
ulation may be limited since this study only included 5
out of 24 need items from the CANE. The decision to
include certain items was based on time constraints
during the interview and methodological prerequisites
of the LCA. Nevertheless, this study focused on the most
urgent unmet care needs (i.e., CANE items) from the
patients’ perspective, considering the methodological
prerequisites of the LCA related to the inclusion of the
most frequently reported unmet needs of patients. Fu-
ture studies could expand the analysis of the care needs
of the oldest old with cognitive disorders by including
additional need items or the complete CANE, as well as
the perspectives of relatives and their GPs. Additionally,
due to time restrictions and cognitive limitations of the
study participants, the range of relevant sociodemo-
graphic, psychosocial, and clinical factors included in
this study was limited. For example, the study partici-
pants primarily resided in private homes, either alone or
with relatives or others. If the patient’s condition allows,
future studies could expand the surveys to other settings,
such as assisted living facilities or nursing homes.

Conclusions and Future Directions

Integrated care for the oldest old patients with MCI
and dementia should not only address met and unmet
physical and environmental care needs but also support
the maintenance or expansion of their social network.
The concept of social prescribing by GPs can be helpful in
this context. Additionally, the detection of frailty could be
used to identify the most vulnerable oldest old patients for
cognitive decline, thereby facilitating the implementation
of targeted interventions tailored to the specific needs. For
future research, it is recommended to consider a longi-
tudinal study design including multiple perspectives
when evaluating the need profiles of individuals with MCI
and dementia, as perceptions and evaluations may differ
among patients, their relatives, and healthcare profes-
sionals. This approach allows for a comprehensive un-
derstanding of their needs from multiple perspectives,
forming a foundation for tailored needs-based inter-
ventions and personalized treatment.
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