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Abstract
Diagnostic assessments for dementia include the evaluation of subjective memory impairment, dementia worries, or depressive
symptoms. Data on the predictive value of these factors remain unclear, and varying help-seeking behavior may contribute to this
finding. We investigate whether differentiating help-seeking motivation from other psychological factors associated with cognitive
impairment would enhance the prediction of diagnostic outcomes in a memory clinic. We obtained information on help-seeking
motivation from 171 patients who underwent routine diagnostic assessments. Utilizing a discriminant correspondence analysis,
our results indicate that extrinsic motivation increases the likelihood of receiving a dementia diagnosis, whereas depression or the
duration of deficits carries discriminatory information to further guide the differentiation of prodromal dementia. Recognizing
motivational aspects of help-seeking behavior can complement the clinical evaluation of cognitive performance.
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Introduction

Various healthy aging campaigns focus on detecting or pre-

venting cognitive decline. Personal awareness and the rec-

ognition of new therapeutic developments in the media

contribute to increasing numbers of patients being referred

to memory clinics. Diagnostic procedures include behavioral

and neuropsychological assessments, complemented by neu-

roimaging and laboratory (eg, cerebrospinal fluid) measures.

Physicians also acknowledge subjective memory impair-

ment, dementia worries, or depressive symptoms, and their

association with cognitive decline has been studied previ-

ously.1-3

People with subjective memory impairment are at risk of

developing dementia.4 They show elevated Alzheimer’s dis-

ease cerebrospinal fluid biomarkers and structural changes in

brain regions associated with early-stage neurodegeneration.5-7

Factors that contribute to worrying about dementia are the

patient’s age, personal memory ratings, knowledge of Alzhei-

mer’s disease, and the assumption that being a first-degree

relative of someone with this disease increases one’s own risk.8

However, investigating the predictive value of subjective mem-

ory impairment or dementia worries yielded variable findings

across clinical and research settings.2,9-12 Differences in help-

seeking behavior may contribute to this heterogeneity. Among

individuals with subjective memory impairment, reduced

memory self-efficacy, lower quality of life, and deterioration

in daily functioning increase help-seeking motivation.13 Per-

ceiving subjective complaints as the result of biomedical

changes in the brain and having no negative views about pre-

senting to a primary care physician also increase help-seek-

ing.14 Whereas some people with subjective memory deficits

may not worry about dementia, which could vary across spe-

cific settings (community, memory clinic) and socioeconomic

networks,12,14 others could even develop depressive symptoms.

Therefore, both symptom anosognosia and mood changes

could differentially affect help-seeking, but they could also

be possible clinical features of prodromal dementia.3,15
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When we ask our patients whether they present self-

motivated or extrinsically motivated (eg, by spouse or family

physician), we intuitively think of differences in subjective

memory impairment or dementia worries among these people,

whereas the motivational aspect remains largely unstudied. We

hypothesized that differentiating help-seeking motivation from

other psychological factors associated with cognitive impair-

ment would enhance the prediction of diagnostic outcomes in a

memory clinic.

Methods

Participants and Procedures

One hundred seventy-one people (85 women and 86 men) par-

ticipated in this study. We aimed at recruiting patients who had

been referred to our memory clinic (university hospital, out-

patient service) for the first time from January to December

2016. Patients with previously established diagnoses present-

ing for follow-up assessments and participants without the cog-

nitive capacity to consent were not invited to participate. After

providing complete description of the study to the patients,

written informed consent was obtained in accordance with our

university’s ethics committee. Irrespective of study procedures,

all participants underwent routine diagnostic assessments

including detailed medical and neuropsychological examina-

tions, laboratory testing, and brain imaging. Diagnoses were

established according to standard clinical criteria, for example

National Institute of Neurological and Communicative Dis-

eases and Stroke/Alzheimer’s Disease and Related Disorders

Association criteria, for Alzheimer’s disease16 or Petersen cri-

teria for mild cognitive impairment.17 For this study, in addi-

tion to basic demographic and clinical information (such as the

years of education, a personal or family history of dementia

and/or depression, subjective cognitive impairment, and

dementia worries), we specifically obtained information on

help-seeking motivation (self-motivated/extrinsically moti-

vated). Self-motivation was defined as an individual’s own

decision to make an appointment in our memory clinic either

directly or after asking family members, friends, or a primary

care provider for advice. Extrinsic motivation is reflected by a

situation, where others recommend the appointment in the

memory clinic without prior indication that the person would

find this necessary. In order to obtain a standardized investi-

gation of all demographic and clinical variables, we used a

questionnaire that was completed by the physician during the

initial medical examination and patient/caregiver interview.

Statistical Analyses

We examined all variables (as shown in Table 1) with a dis-

criminant correspondence analysis (DICA)18,19 in order to

reveal the variables important to discriminate between major

diagnostic groups: “normal objective cognition (NC),” “mild

cognitive impairment (MCI),” and “dementia (DEM).” The

multivariate technique has been used in dementia research.20,21

We normalized continuous variables (eg, age) with percentile

ranges. We performed additional multinomial regression anal-

yses to examine possible adjusted effects, with diagnostic

group regressed on all other variables. We used the NC group

as a reference level. Statistical computations were conducted

with the R (3.40) statistical programming environments.22 For

DICA, we used the “Inposition” package,23 accounting for

missing values (1%) with “missMDA.”24

Results

Among our study participants were 45 participants with normal

cognition (Mini-Mental State Examination,25 [MMSE] score,

mean [standard deviation]: 29.2 [1.2]), 61 patients with mild

cognitive impairment (MMSE 27.5 [2.1], and 65 patients with

dementia (MMSE: 21.1 [6.5]). Further demographic character-

istics and clinical measures are highlighted in Table 1.

The DICA resulted in a significant omnibus test (Pperm ¼
.001). In the 2-dimensional maps, the proximity between the

groups (Figure 1) or between individual observations (ie,

participants) within a group (Figure 2) represents their similar-

ity.18,20 The quality of group assignment was r2 ¼ .3, Pperm ¼

Table 1. Demographic Characteristics and Clinical Variables Across
Diagnostic Groups.

Variable Value NC MCI DEM

Age <67 years 26 25 9
67-76 years 11 23 23
>76 years 8 13 33

Depression Current: no 23 36 58
Past: yes 18 13 4
Current or past: yes 4 12 3

Education University: yes 22 18 22
University: no 23 43 43
>13 years 21 22 26
<13 years 24 39 39

Dementia worries No 5 13 27
Few 8 21 24
Some 21 16 10
Significant 11 11 4

Motivation Extrinsic 8 20 50
Intrinsic 37 41 15

Symptom onset <22 months 15 27 14
22-40 months 12 20 25
>40 months 18 14 26

Sex Female 20 30 35
Male 25 31 30

Dementia family history No 30 42 39
Yes 15 19 26

First symptom Attention deficit 7 4 2
Memory impairment 29 32 43
Orientation deficit 4 2
Word finding impairment 7 7 3
Unspecified 2 14 15

Subjective memory
impairment

No 5 19 40
Yes 40 42 25

Abbreviations: DEM, dementia; MCI, mild cognitive impairment; NC, normal
objective cognition.
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.001, indicating that the model yields a significant (and not

random) assignment of observations to a group. We rather

show that the diagnostic groups could be separated from each

other using 2 components. A component reflects a set of vari-

ables (ie, the items we investigated) important to discriminate

between diagnostic groups. The accuracy (prediction �
observed group-assignment) as indicated by a confusion matrix

was acc ¼ 61.3%. A leave-one-out cross validation led to an

estimate of accloo ¼ 60%.

Component 1 explained 86% of the variance (pperm ¼ .001),

and discriminated between the groups NC and DEM, there was

a trend for the discrimination of NC and MCI (t¼ 1.3, P¼ .09).

Help-seeking motivation was the variable with the highest

coefficients (intrinsic motivation, t ¼ 7.1, P ¼ .001, extrinsic

motivation ¼ �6.9, P ¼ .001) for group discrimination. It

means that help-seeking motivation contributes more than

other variables, such as subjective memory impairment, to the

discrimination of NC and DEM. All the variables within com-

ponent 1 that contributed (or did not significantly contribute) to

the NC/DEM group discrimination are highlighted in Figure 3.

Component 2 explained 14% of the variance (Pperm ¼ .006)

and discriminated between the NC and MCI groups. The vari-

ables “depression” and “onset of symptoms” resulted in signif-

icant coefficients for group discrimination (Figure 4). Patients

with current or past depression were more likely to receive a

diagnosis of mild cognitive impairment, whereas people report-

ing a long symptom duration were more likely to receive no

diagnosis. See Supplementary Table 1 for additional informa-

tion on bootstrap ratios, factor scores, and contributions for all

variables within the DICA components.

Within multinomial regression, the analysis of deviance

showed significant effects for help-seeking motivation

(w2(2) ¼ 9.39, P ¼ .01) and depression (w2(4) ¼ 15.53,

P ¼ .004), whereas other factors were not significant. This

suggests that even after adjusting for all other variables, these

items carry discriminatory information. Extrinsically moti-

vated people were 6.4 times more likely to receive a dementia

diagnosis than receiving no diagnosis (b ¼ 1.85, SE ¼ .87, z ¼
2.14, P ¼ .0327). The likelihood of mild cognitive impairment

increased 7 times (b ¼ 1.93, SE¼ .83, z ¼ 2.35, P ¼ .02) if the

patient reported current or past depression.

Discussion

This study demonstrates the predictive value of help-seeking

motivation differences among people presenting to a memory

clinic. Extrinsic motivation increases the likelihood of receiv-

ing a dementia diagnosis, whereas depressive symptoms or the

duration of subjective deficits further guide the differentiation

of prodromal dementia.

Although subjective memory impairment is associated with

a risk of developing dementia,4 people may still choose to not
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Figure 1. Group centroids. The figure visualizes the diagnostic groups
with 95% bootstrap confidence intervals in 2-dimensional space
resulting from the discriminant correspondence analysis (DICA)
components. As none of the confidence intervals overlap, all groups
significantly differ from each other. The horizontal axis (component 1)
represents discriminatory factors that separate the groups “normal
objective cognition (NC)” and “dementia (DEM),” whereas the
vertical axis (component 2) represents factors that separate the
groups “normal objective cognition (NC)” and “mild cognitive
impairment (MCI).”
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Figure 2. Subject distribution. Discriminant correspondence analysis
(DICA) map of observations (ie, patients), color coded by diagnostic
group. Each point shows the 2-dimensional DICA representation of
the response profile from all variables given by a patient. On the top
and right aligned are the respective marginal densities of component 1
(top) and component 2 (right).
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seek help because of several factors. They may not perceive

significant changes in daily functioning or in the quality of

life,13 attribute their deficits to normal aging and not patholo-

gical brain dysfunction,26,27 and are less likely to compare their

cognitive performance to others’.27 Irrespective of whether it

indicates impairment anosognosia or unawareness for the pos-

sibilities to treat cognitive decline, extrinsic help-seeking moti-

vation signals a symptom appraisal discrepancy between an

individual and its social environment. Hurt and colleagues27 show

that help-seeking behavior is unrelated of cognitive impairment

severity. Therefore, an extrinsically motivated presentation high-

lights better than symptom awareness or symptom severity that

caregivers recognize a deviation of how help-seeking is guided

by a common-sense model of illness perception28 in this subject

and within a given socioeconomic context.

Data presented by Perrotin and colleagues29 encourage the

investigation of mood changes in people with subjective cog-

nitive decline. The authors highlight that subclinical depression

and hippocampal atrophy were associated with medical help-

seeking in people with subjective memory impairment. Our

data also show that mood changes, and not the severity of

memory complaints, are helpful indicators for the differentia-

tion of prodromal dementia stages. In line with this, La Joie and

colleagues30 found that people with subjective cognitive

impairment and mild objective deficits differ in measures, such

as temporal orientation, that are not primarily memory related

but may also indicate hippocampal network dysfunction.

Increasing knowledge of neurodegenerative diseases, and

the awareness that preventing cognitive decline contributes to

healthy aging, will result in more and younger people being

referred to memory clinics. Among these people, a family his-

tory of dementia, a positive view about presenting to a physi-

cian, subjective symptom progression, and concern about

possible brain pathology increase help-seeking motiva-

tion.13,14,27 However, people experiencing subjective deficits

may show different help-seeking behavior within specialized

hospital services and the community. Archer and colleagues12

show that the above-mentioned factors associated with
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Figure 3. Group discrimination (component 1). The bar lengths represent bootstrap ratios for the discriminant correspondence analysis
(DICA) component 1 factor variables ordered by their magnitude. The dotted line represents the critical value for a single null hypothesis test.
Colored variables significantly contribute to group discrimination (blue: predictive toward normal objective cognition, red: predictive toward
dementia).
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increased help-seeking are less frequent in community partici-

pants with subjective memory deficits. The desire to avoid

medicalization (and stigma) of normal aging-related changes

in cognition could modulate help-seeking behavior. In contrast,

a lack of concern associated with subjective impairment could

reflect shared but dysfunctional beliefs within a social network

about which changes normal cognitive aging might be associ-

ated with.14 Furthermore, differences in health-care access as

well as physical comorbidities could influence help-seeking.

Begum and colleagues14 show that people who are already

present in the medical system, for example, due to physical

illnesses, may have more opportunity to seek formal help or

to be under medical surveillance. Open-access services and

general practitioner training on the early diagnosis of dementia

could enhance help-seeking behavior.14 The authors and oth-

ers31 demonstrate how Open House initiatives and public cam-

paigns focusing on the importance of memory complaints and

self-evaluation can provide guidance on how to access the

medical system and what support or treatment to expect.14

Despite these limitations, we show that subjective memory

impairment or dementia worries do not simply induce help-

seeking. Recognizing its motivational aspects can complement

the standard clinical evaluation of cognitive performance.
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Figure 4. Group discrimination (component 2). The bar lengths represent bootstrap ratios for the discriminant correspondence analysis
(DICA) component 2 factor variables ordered by their magnitude. The dotted line represents the critical value for a single null hypothesis test.
Colored variables significantly contribute to group discrimination (blue: predictive toward normal objective cognition, red: predictive toward
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