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Abstract.
Background: People with a migration background are underrepresented in dementia research and disfavored in assessment
and treatment, and many foreign-born individuals with dementia remain undiagnosed.
Objective: The aim of this study was to examine whether there is inequality in the clinical assessment of dementia between
native and foreign-born individuals in Sweden.
Methods: Information was gathered retrospectively from a cohort of 91 native and 36 foreign-born patients attending four
memory clinics in Skåne, Sweden. Data included information on cognitive test results, cerebrospinal fluid biomarkers, scores
at structural imaging scales of global cortical atrophy (GCA), medial temporal lobe atrophy (MTA) and the Fazekas scale,
laboratory measures of thyroid-stimulating hormone, calcium, albumin, homocysteine, hemoglobin, cobalamin (vitamin
B12), and folate (vitamin B9), contact with health care, and treatment.
Results: Foreign-born patients had lower educational level and scored lower on Mini-Mental State Examination and Clock
Drawing Test (p < 0.001–0.011). Relatives initiated contact with health care to a higher extent in the foreign-born group
(p = 0.031). Foreign-born patients had less white matter lesions (p = 0.018). Additionally, Alzheimer’s disease (AD) biomark-
ers were significantly less used in foreign-born patients to support an AD diagnosis (p = 0.001). No significant differences
were found for scores on GCA and MTA, laboratory measures, or initiated treatment.
Conclusion: Although native and foreign-born patients were predominantly homogenous regarding examined variables,
differences in the diagnostic process and underlying biological correlates of dementia exist and need to be further investigated
in a larger sample.
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INTRODUCTION

Dementia is a common global problem: more than
55 million people are living with dementia world-

∗Correspondence to: Claudia Cicognola, Clinical Memory
Research Unit, Department of Clinical Sciences, Lund University,
Lund, Sweden. E-mail: claudia.cicognola@med.lu.se.

wide, and it is predicted that by the year 2030, that
number will be around 75 million individuals [1,
2]. The extent of epidemiological studies concerning
dementia is higher in developed countries compared
to developing countries [3]. Less than 10% of all
population-based dementia studies are carried out in
low- and middle-income countries, despite the fact
that nearly 70% of people with dementia live here [4].
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There is a general lack of ethnic and geographic diver-
sity in dementia research, where a recent systematic
review found that 89% of the included studies origi-
nated from North America or Europe [5]. Moreover,
only 22% of the analyzed studies reported on ethnic-
ity, and even in these studies 89% of participants were
white [5].

Growing evidence shows that people in minority
ethnic (ME) groups are disfavored in the process of
assessment and treatment of dementia [6–8]. This
group of people gets access to health care later in
the course of the disease, and when they eventu-
ally get a dementia diagnosis they are less likely
than the native population to get appropriate medica-
tion [6]. Barriers for help seeking in ME groups are
key factors in explaining why these groups show up
later to caregivers [7]. The barriers include linguistic
difficulties, lack of understanding of what demen-
tia is, lack of understanding of how and where to
seek help for dementia, and experienced discrimi-
nation and dismissal of symptoms [7]. Furthermore,
one study found that 64% of European dementia
centers thought it was more complicated to assess
people of ME groups than natives, and that it was
thought to be significantly more challenging in coun-
tries with a more recent history of immigration
[8]. Reported difficulties in the clinical evaluation
of people of ME groups included limited linguis-
tic skills, educational level, religious issues, and a
lack of cognitive tests and rating scales suitable for
the patients [8]. There also appears to be a differ-
ence in the use of blood tests, structural imaging, and
lumbar puncture between ME groups and natives;
for example it was reported that only 8% of ethnic
minority patients always got a lumbar puncture, par-
tially due to problems in gaining consent for these
tests [8]. Furthermore, former studies have suggested
a potential difference in cerebrospinal fluid (CSF)
biomarkers and structural imaging based on ethnicity
[9, 10].

The inequality in research, assessment, and treat-
ment of dementia between ethnic groups poses a
contemporary problem. There are among 272 mil-
lion (as of 2019) international migrants worldwide,
where 12% are age 65 and over [11]. It is estimated
that there are around 476,500 dementia cases in the
foreign-born population in Europe, which constitutes
around 6.5% of the total number of dementia cases
in Europe [12]. Findings suggest that many migrants
with dementia remain undiagnosed: in Italy, which is
one of the most immigrant-dense countries in Europe,
only 3.1% of outpatients with cognitive difficulties

who attended a memory clinic or neurology clinic
were migrants [13].

The aim of this paper is to examine whether there
is inequality in the process of dementia diagnosis
between native and foreign-born individuals. This
includes analysis of the health care process, clini-
cal assessment, and treatment options, and will cover
time and quality of investigation, clinical presentation
and laboratory/imaging findings, level of laboratory
abnormalities linked to risk of dementia [14–22], and
time to appropriate treatment.

MATERIALS AND METHODS

Study population

This was a retrospective cohort study, where the
cohort was originally used to validate cognitive tests
prospectively [23]. In the original study, informa-
tion about the project was sent to all patients, both
native and foreign-born, about to undergo cognitive
investigation at four memory clinics in Skåne, Swe-
den: Ängelholm, Hässleholm, Malmö, and Ystad,
between October 2018 and October 2019. The ones
who agreed to participate were included in the study,
resulting in a cohort consisting of 127 patients [23].
A total of 91 (72%) were native Swedish patients,
and 36 (28%) were foreign-born patients. As a rule,
foreign-born people were offered an interpreter so
that they could be examined in their first language,
but in a total of 12 cases an interpreter was con-
sidered unnecessary because of adequate Swedish
fluency or a present relative that could help interpret if
needed. The foreign-born group was also categorized
into high (n = 12) versus low/middle (n = 21) income
of their country of origin, according to World Bank
Group’s country classifications by income level [24].
For some foreign-born patients (n = 3), information
on income level could not be gathered as their coun-
try of origin no longer exists as the same country and
is therefore not included on the World Bank Group’s
lists.

Data collection

The data collection in this study was done by
using a code key to get access to the deidentified
participants’ medical records in Melior, a Swedish
journal software, through a specific researcher user
account. Already available information included the
participants’ age, gender, years of education, and first
language/origin (native Swedish or foreign-born),
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and scores on the cognitive tests Mini-Mental State
Examination (MMSE), Clock drawing test (CDT),
scores on the questionnaires Geriatric Depression
Scale (GDS) and Functional Activities Question-
naire (FAQ). In the context of this study, the new
variables collected included date of their first appoint-
ment/diagnosis at the memory clinics, question on the
referral, and whether it was the patients themselves,
their relatives or health care personnel who noticed
symptoms of cognitive impairment and therefore ini-
tiated contact with health care. Information on CSF
biomarkers, structural imaging, laboratory measures,
and treatment were also gathered, see below.

Methods

CSF biomarkers
When performed, lumbar puncture was done at

the memory clinic followed by measurement of
Alzheimer’s disease (AD) CSF biomarkers amyloid-
� 42 (A�42), the ratio A�42/40, total tau protein
(T-tau), and phosphorylated tau protein 181 (P-tau
181). CSF biomarkers were measured at the Neuro-
chemistry laboratory at Mölndal Hospital, University
of Gothenburg, according to established protocols
[25]. A�42/40 was chosen over A�42 to define
pathological A� status. Based on biomarker lev-
els, patients were further classified according to
the A/T/N classification, where A + represents patho-
logic A�42/40 ratio, T + pathological P-tau 181, and
N + pathological T-tau [26]. A + patients having T + or
N + or both were considered as fulfilling the IWG-2
criteria for pathological AD biomarker status [27].

Structural imaging
For those patients who underwent computed

tomography (CT) or magnetic resonance imaging
(MRI) of the brain, information on global corti-
cal atrophy (GCA), medial temporal lobe atrophy
(MTA), and Fazekas scale (quantification of white
matter lesions) scores were retrieved from the spe-
cialist’s report. These scales are routinely used in
structural imaging assessment of dementia [28].
MTA ranges from 0–4 (0 = normal, 1 = normal,
2 = increased width of the choroid fissure and
temporal horn, mild loss of hippocampal height,
3 = severely increased width of the choroid fissure,
moderate widening of the temporal horn and moder-
ate loss of hippocampal height, 4 = severely increased
width of the choroid fissure and temporal horn,
marked atrophy of the hippocampus), GCA ranges
from 0–3 (0 = normal, 1 = slight widening of sulci,

2 = gyral volume loss, 3 = marked widening of sulci
with severe gyral volume loss), and Fazekas scale
ranges from 0–3 (0 = normal, 1 = multiple punc-
tate white matter lesions, 2 = incipient confluence of
punctate white matter lesions, 3 = confluent white
matter lesions) [28].

Laboratory measures
Information on pathological findings in lab-

oratory measures linked to potential reversible
causes of cognitive symptoms or to higher risk of
dementia was retrieved, namely thyroid-stimulating
hormone (TSH), calcium, albumin, homocysteine,
hemoglobin, cobalamin (vitamin B12), and folate
(vitamin B9) [14–22]. A level of laboratory abnor-
malities was calculated by dichotomizing each
variable based on whether the laboratory values were
normal or pathological. Hereafter, the number of
pathological values were added for each patient,
resulting in a “level of laboratory abnormalities”.

Treatment and former health care contact
Information was collected about whether the

patients had ever been in contact with a psy-
chiatric clinic, and what medicines they were
currently taking at the first appointment, whether
they got any new medicines from the memory
clinic and if so which ones. Only neurolog-
ical and psychiatric medicines were included:
different antidepressants and mood stabilizers, ben-
zodiazepines, antipsychotic medicines, antiepileptic
medicines, other sedatives and anxiolytics, treatment
for Parkinson’s disease, central nervous system stim-
ulants, acetylcholinesterase inhibitors (AChEIs) and
memantine.

Statistical analysis

Statistical analysis was done in IBM SPSS Statis-
tics version 26. Gauss distribution was assessed by
examining the Skewness-Kurtosis normality test. T-
test or Mann-Whitney U test were used alternatively
based on the skewness of the variables. T-test was
also sometimes used on ordinal variables, for exam-
ple MMSE score and scores of imaging findings, to
increase the statistical power of the comparison [29],
along with non-parametric tests. Pearson Chi-square
was used to determine the significance of differences
on categorical variables.

To examine correlation between two categorical
variables, Spearman’s r (rs) was calculated. Binary
logistic regression was used to calculate associations
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Table 1
Cohort characteristics

Characteristic Native Foreign-born p

Number of patients 91 36
Age, mean y (SD) 70.5 (12.0) 70.8 (12.9) 0.907
Gender, male/female (% male) 45/46 (49%) 13/23 (36%) 0.174
Education, mean y (SD) 11.2 (3.6) 9.2 (4.1) 0.013
MMSE, mean (SD) 24.6 (5.2) 18.6 (5.7) <0.001
CDT, mean (SD) 3.1 (1.2) 2.5 (1.3) 0.011

Demographics of the 127 participants. T-test was used for continuous variables and Pearson Chi-
square test for categorical variables. p-value < 0.05 was considered statistically significant. MMSE,
Mini-Mental State Examination; CDT, Clock Drawing Test.

between ethnic background and dichotomous vari-
ables.

Ethics

The study was approved by the regional
Ethics Review Board in Lund, Sweden, and by
Samrådsgrupp KVB (consultation group for quality
registers and health care databases).

RESULTS

Characteristics of the study population

Characteristics of the 127 study participants are
presented in Table 1. There were no statistically
significant differences in age and gender between
the native and foreign-born group (Table 1). The
native individuals had a significantly higher number
of years of education (mean 11.2) than foreign-born
individuals (mean 9.2, p = 0.013, 95% CI 0.446 –
3.580) (Table 1). On average, foreign-born scored
lower on MMSE and CDT (p < 0.001 and p = 0.011,
respectively). The difference at MMSE was still
significant when adjusting for years of education
(p < 0.001), but not the difference at CDT (p > 0.05).
Both MMSE and CDT scores correlated posi-
tively with years of education (rs = 0.461 and 0.455,
p < 0.001).

The foreign-born patients’ country of origin and
years spent in Sweden before the first appointment
at the memory clinic is presented in Supplementary
Table 1. The 36 foreign-born patients originated from
a total of 20 different countries, where 5 patients
originated from neighboring Scandinavian countries,
15 from other European countries, 7 from Middle
Eastern countries, 3 from Asian countries, 4 from
South American countries, and 2 from African coun-
tries (Supplementary Table 1 and Supplementary

Figure 1). The spread of years spent in Sweden were
1–55 years, with a median of 27 years (Supplemen-
tary Table 1).

Performed investigations and clinical
presentation

The number of patients who got a dementia diag-
nosis in each group and the average time to diagnoses
are also presented. No statistically significant dispar-
ities were found. The most common reason a patient
did not undergo a lumbar puncture (Table 2) was a low
suspicion of dementia based on anamnesis, cognitive
testing and structural imaging (n = 21), and the next
most common reason was that the patients themselves
refused to undergo it (n = 11). Other reasons were
a high suspicion of dementia based on anamnesis,
cognitive testing, and structural imaging (n = 5), so
that a lumbar puncture was not necessary to diagnose
the patient, structural abnormalities of the spine such
as scoliosis or arthrodesis of the spine (n = 2), and a
risk of bleeding due to medication with anticoagu-
lants (n = 1). A pie chart of diagnosis for the patients
not undergoing lumbar puncture is presented in the
Supplementary Figure 2. Analysis on income status
of the country of origin, and number of educational
years for the patients undergoing or not undergoing
lumbar puncture showed no statistically significant
differences. The reason two native patients did not get
any structural imaging (Table 2) was repeated non-
attendance, and a former diagnosis of Parkinson’s
disease where structural imaging was done about 4
years prior and a new CT scan was thought to be
unnecessary, respectively.

There were no statistical differences in content and
outcome of investigation when adjusted for the sub-
groups of the foreign-born patients’ origin (p > 0.05,
Supplementary Table 2).

Contact with health care was initiated by relatives
for foreign-born individuals to a greater extent com-
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Table 2
Content and outcome of investigation

Native n = 91 Foreign-born n = 36 p

Lumbar puncture, n (%) 54 (59%) 26 (72%) 0.175
Structural imaging, n (%) 89 (98%) 36 (100%) 0.370
Dementia diagnosis, n (%) 42 (46%) 21 (58%) 0.259
Mean time to diagnosis, days (SD) 159 (92) 176 (53) 0.578

T-test was used for continuous variables and Pearson Chi-square test for categorical variables. p-
value < 0.05 was considered statistically significant. In the dementia diagnosis category, n = 89 for
native individuals. Time to diagnosis refers to the number of days from the first appointment at a
memory clinic to the eventual diagnosis, and in this category n = 68 for native individuals and n = 10
for foreign-born individuals.

Table 3
Type of established contact with healthcare and current medication at baseline

Native n = 91 Foreign-born n = 36 p

Patient initiated contact, n(%) 50 (55%) 15 (42%) 0.177
Relatives initiated contact, n(%) 27 (30%) 18 (50%) 0.031
Health care personnel initiated contact, n(%) 14 (15%) 3 (8%) 0.293
Former contact with psychiatric clinic, n(%) 19 (21%) 7 (19%) 0.857
Already on neurological or psychiatric medicines at first appointment, n(%) 38 (42%) 10 (28%) 0.453

Antidepressants and mood stabilizers 25 (27%) 4 (11%) 0.236
Antipsychotics 1 (1%) 3 (8%) 0.005
Benzodiazepines 7 (8%) 3 (8%) 0.326
Antiepileptics 1 (1%) 3 (8%) 0.003
Other sedatives and anxiolytics 17 (19%) 4 (11%) 0.987
Treatment for Parkinson’s disease 4 (4%) 0 0.309
Central nervous system stimulants 1 (1%) 0 0.623
Treatment for dementia 2 (2%) 0 0.482

Pearson Chi-square test was used, p-value <0.05 was considered statistically significant. Regarding treatment, n = 88 in the native group and
n = 19 in the foreign-born group.

pared to native individuals (p = 0.031, Table 3, Fig. 1).
Furthermore, a higher share of foreign-born patients
was taking antipsychotic and antiepileptic medicines
at their first appointment at a memory clinic than
native patients (p = 0.005 and p = 0.003, respectively)
(Table 3). No significant differences were found
regarding former contact with a psychiatric clinic,
or whether the patients were on antidepressants and
mood stabilizers, benzodiazepines, other sedatives
and anxiolytic medicine, treatment for Parkinson’s
disease, central nervous system stimulants, or treat-
ment for dementia at baseline (p > 0.05, Table 3).

There were no statistical differences in type of
established contact with healthcare and current med-
ication at baseline when adjusted for the subgroups
of the foreign-born patients’ origin, (p > 0.05, Sup-
plementary Table 3).

Investigation findings and comorbidity

CSF biomarkers
There was no significant difference in the propor-

tion of patients receiving an AD diagnosis between

Fig. 1. Pie charts showing the distribution concerning who, of three
subgroups, initiated contact with health care concerning cognitive
problems in natives and foreign-born respectively.

the native and foreign-born group (Table 4). Thirty-
one out of 36 patients diagnosed with AD in the
native group had a pathological AD biomarker sta-
tus (defined with A/T/N classification) according to
the diagnostic IWG-2 criteria (A + /T+/N+or A + in
combination with T + or N+) [27]. In the foreign-born
group, the majority of patients receiving an AD diag-
nosis had either not undergone a lumbar puncture
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Table 4
Biomarker findings and assigned diagnosis and treatment

Native Foreign-born p
n = 91 n = 36

AD diagnosis, n (%) 36 (40%) 10 (28%) 0.213
A + /T+/N+ 12 0
A + and either T + or N+ 19 2
A + /T-/N- 3 3
A-/T+/N+ 0 1
No lumbar puncture 2 4

Symptomatic treatment after AD
diagnosis, n (%)

36 (100%) 10 (100%) –

Pathological biomarker profile
without AD diagnosis, n (%)

3 (3%) 3 (8%) 0.828

A + /T+/N+ 1 0
A + and either T + or N+ 2 3

Symptomatic treatment after
pathological biomarker profile
without AD diagnosis, n (%)

1 (33%) 2 (67%) 0.414

Pearson Chi-square test was used, p-value < 0.05 was considered statistically significant. Symp-
tomatic treatment includes both Acetylcholinesterase inhibitors (AChEIs) and Memantine.
AD = Alzheimer’s disease.

(n = 4) or did not fulfill the IWG-2 criteria for patho-
logical AD biomarker status (n = 4) (Table 4) [27].
Foreign-born received their AD diagnosis based on
clinical findings rather than pathological biomarker
status to a significantly higher extent (p = 0.001).
All of the patients clinically diagnosed with AD in
the respective groups subsequently received demen-
tia treatment (Table 4). Three native patients and
three foreign-born patients who had a pathological
biomarker did not receive an AD diagnosis (Table 4).
Instead, the native patients received the diagnoses
mild cognitive impairment (n = 2) and localized brain
atrophy (n = 1), and the foreign-born the diagnoses
mild cognitive impairment (n = 1), vascular dementia
(n = 1) and unspecified dementia (n = 1). A total of
two native patients and one foreign-born with patho-
logical AD biomarker status did not receive dementia
treatment (Table 4).

Structural imaging
Foreign-born patients had a significantly lower

Fazekas score compared to native patients (p = 0.018)
(Fig. 2). No significant differences were observed for
GCA or MTA. Mann-Whitney U test showed similar
p-values as the ones from T-test (p = 0.022 for Fazekas
score, other comparisons not significant). Further-
more, there were significant correlations between
MMSE score and GCA score (rs=–0.298, p = 0.021)
and MMSE score and MTA score (rs=–0.396,
p < 0.001) in the native group, and in the foreign-born
group there was a significant correlation between
MMSE score and MTA score (rs=–0.458, p = 0.011).

Fig. 2. Box plots showing global central atrophy (GCA) scores,
Fazekas scores, and symmetrical and asymmetrical medial tempo-
ral lobe atrophy (MTA) scores on structural imaging for native and
foreign-born patients. T-test was used, p-value<0.05 was consid-
ered statistically significant.
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Table 5
Initiated treatment for dementia

Native n = 91 Foreign-born n = 36 p

Treatment for dementia, n(%) 45 (49%) 15 (42%) 0.428
Treatment with AChEIs 39 (43%) 10 (28%) 0.083
Treatment with Memantine 33 (36%) 13 (36%) 0.290

Time from first appointment to
treatment with AChEIs, days
Mean (min-max)

167 (0–670) 273 (0–769) 0.120

Time from first appointment to
treatment with Memantine, days
Mean (min-max)

293 (0–912) 376 (126–796) 0.349

Pearson Chi-square test was used for categorical variables, T-test was used for continuous variables.
p-value < 0.05 was considered statistically significant. AChEIs, acetylcholinesterase inhibitors.

No significant correlation between MMSE score and
Fazekas score was found for either of the groups
(p > 0.05).

Laboratory measures
No significant differences were observed between

the groups regarding level of laboratory abnor-
malities (p > 0.05, Supplementary Table 4), or its
correlation with findings on cognitive tests and struc-
tural imaging (p > 0.05, Supplementary Table 5).
Abnormal levels of TSH, calcium, homocysteine,
or hemoglobin were not associated to country of
origin (p > 0.05, Supplementary Table 6). Albumin
could not be examined as no foreign-born patient had
pathological albumin, which resulted in a perfect sep-
aration on the logistic regression. As no patient had
pathological concentrations of cobalamin or folate,
these variables were not included.

Treatment

No statistically significant differences between
the groups were found concerning AChEIs and
memantine (p > 0.05, Table 5), antidepressants and
mood stabilizers, antipsychotics, benzodiazepines,
antiepileptics, other sedatives and anxiolytics, or
treatment for Parkinson’s disease (p > 0.05, Sup-
plementary Table 7). There were no significant
differences in time from first appointment to treat-
ment with AChEIs or Memantine (p > 0.05, Table 5).
The most common treatment combination were
AChEIs+Memantin for both native and foreign-born
people, and there were no statistically significant
differences in treatment combinations (p > 0.05, Sup-
plementary Table 8).

A significantly longer time from first appointment
to treatment with AChEIs was found for patients orig-
inating from European countries outside Scandinavia
(p = 0.003, Supplementary Table 9). Other than this,

there were no statistically significant differences in
initiated treatment for dementia when adjusted for
the subgroups of the foreign-born patients’ origin
(p > 0.05, Supplementary Table 9).

DISCUSSION

This retrospective cohort study aimed to exam-
ine whether there are inequalities in the investigation
of cognitive impairment based on ethnic origin in a
Swedish cohort of 127 patients, of which 91 were
native and 36 foreign-born. The main focus of com-
parison were investigation findings of cognitive tests,
lumbar puncture and structural imaging, contact with
health care, comorbidity, and treatment.

Overall, we observed no substantial differences
between native and foreign-born patients regarding
access to health care, examinations provided and
initiated therapy. This deviates from former studies
indicating multiple differences in the dementia care
process based on origin [6–8, 13, 30]. Although reas-
suring in terms of equality in the clinical assessment,
the results should be taken with caution since they
only reflect assessment of dementia in southern Swe-
den.

Although the groups were mostly homogeneous,
some differences between groups were present and
are worth being investigated. We found that foreign-
born patients scored lower at MMSE and CDT, but,
surprisingly, adjusting for years of education affected
only the difference in CDT scores and not in MMSE
scores. Education is one of the multiple confounders,
together with language, culture and others, that have
been shown to affect the MMSE and CDT scores
[31–38]. For these reasons, researchers agree that
more targeted cognitive tests are needed, and these
tests should only be used as a first screening method
and not for diagnosis, especially in ethnically diverse
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populations [32, 35, 36, 38]. We chose therefore
not to focus on cognitive tests as primary outcomes
and instead rely on objective laboratory and imaging
biomarkers. Future studies should focus on determin-
ing the quality of examining these patients with a
multicultural cognitive test battery instead of MMSE
and CDT [39].

When looking at biomarkers, we found that,
although the proportion of AD subjects in both
groups was similar, most foreign-born patients were
diagnosed with AD based on clinical symptoms, com-
pared to natives where the biomarker profile also
matched the clinical diagnosis (Table 4). This is not
entirely surprising since AD is still nowadays a clin-
ical diagnosis, despite increasing evidence linking
pathological fluid biomarkers to the disease or future
development of it, which has also led to the establish-
ment of “biological” AD research criteria (NIA-AA),
only based on biomarkers [40]. For these reasons,
we chose to apply the IWG-2 research criteria to
further classify the AD patients, since IWG-2 cri-
teria require both a specific AD clinical phenotype
and pathological biomarkers [27]. It is possible that
foreign-born patients arrive later to the clinic and are
diagnosed when the disease is more advanced and
symptomatic, thus not requiring a lumbar puncture to
establish the diagnosis. This is suggested also based
on the differences in type of established contact with
the clinic, with foreign-born relying more on fam-
ily members (Table 3). This could be explained by
elderly foreign-born people being less integrated in
society and experiencing language barriers that pre-
vent them from seeking contact themselves or make
them wait longer before they seek help, as previously
shown [7].

It is also important to note that some patients
with a pathological biomarker profile did not receive
an AD diagnosis or symptomatic treatment, possi-
bly because the clinical phenotype did not match
the AD one, or because they still had only minor
symptoms (Table 4). This tendency was larger in
the foreign-born group, albeit non significantly. In
research settings, these subjects would be classified
as “preclinical AD” according to the NIA-AA cri-
teria and “at risk for progression to AD” according
to the IWG-2 criteria [27, 40]. In light of the future
development of disease modifying drugs for AD, it is
important that these subjects are correctly diagnosed
and recruited for clinical trials, and that foreign-born
subjects and people from ethnic minorities are not
underrepresented in these studies, as previously doc-
umented [5].

Regarding medication, other differences consisted
in a larger number of foreign-born patients pre-
scribed antipsychotic and antiepileptic medicine (3
patients versus 1 in the native group), and longer time
to treatment in the non-European subgroup (n = 15)
compared to the other ethnic subgroups (Supplemen-
tary Table 9). This could also reinforce the hypothesis
that foreign-born have atypical presentations and later
access to health care. However, due to the small
groups examined and lack of difference when exam-
ining the foreign-born groups as a whole, we should
take these findings with caution.

Regarding structural imaging scores, foreign-born
patients had a tendency to lower atrophy and signif-
icantly less white matter lesions. In a former study,
it was found that a minimal-atrophy AD subtype was
associated with a lower educational level, which cor-
responds well to the results of this study [41]. This is
also believed to be in line with the cognitive reserve
hypothesis, which states that education results in a
greater neural reserve and neural compensation, and
the finding that underlying pathology in patients with
AD is seemingly more advanced in patients with a
higher educational level [42]. Certainly, it should be
taken into account that, despite the many confounders
mentioned earlier, clinical diagnoses still tend to rely
on cognitive test scores, which are lower in people
with less education, possibly resulting in subjects not
yet severely atrophic receiving a dementia diagnosis
[37, 38]. It would also have been interesting to exam-
ine the correlation over time between cognition and
atrophy in the native and foreign-born group respec-
tively, but it could not be done in our study as we had
no longitudinal data.

This study is one of the first of its kind in Swe-
den. Similar studies have been conducted in Denmark
and Norway, and the first study on inequality in
dementia care between native and foreign-born peo-
ple in Sweden was published earlier this year [43–45].
Compared to the previous Swedish study, ours has the
strength that the foreign-born group accounted for
28.3% of the cohort, compared to 12% in the other
study [45]. We also examined contact with health-
care, CSF biomarkers, and structural imaging scales,
which the previous study did not [45]. Nevertheless,
there are a few limitations. The total sample size is, as
mentioned earlier, relatively small, consisting of 127
patients. In addition, the groups were unevenly dis-
tributed (natives n = 91, foreign-born n = 36). Also,
some foreign-born patients (n = 12) did not have the
need for an interpreter in the contact with the mem-
ory clinic. This means that the language barrier was
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eliminated for these patients, which may have influ-
enced the results. However, the foreign-born group
appeared balanced, with a total of 20 different coun-
tries represented. Only 5 patients originated from
neighboring Scandinavian countries, while the most
part originated from other European (n = 15) or non-
European (n = 16) countries. This means that our
results can not only be compared with previous stud-
ies, but even show a greater spread of ethnicities.

Conclusions

The findings in this study show that clinical
assessment of dementia in a Swedish cohort of
native and foreign-born patients was mostly homoge-
nous regarding biomarkers and parameters examined.
However, differences in the diagnostic process
still exist. Choice of cognitive tests and weight
of biomarkers in dementia diagnosis in culturally
diverse population are still matter of discussion in
the scientific community. It is of great importance
that more research on dementia diagnostics and edu-
cation of clinical practitioners and the general public
is carried out on the issue of multiculturality, as well
as similar studies on larger cohorts of patients with
different ethnicities.
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