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Purpose: The Norwegian Cognitive Impairment After Stroke (Nor-COAST) study aimed to
estimate the prevalence and incidence of neurocognitive disorder in an unselected stroke
cohort. The aim of the present study was to investigate whether selection bias occurred by
comparing baseline characteristics from participants with non-participants in Nor-COAST.
Patients and Methods: Nor-COAST is a prospective cohort multi-center study, recruiting
participants from five Norwegian hospitals. Patients with the diagnosis of acute stroke were
screened for inclusion. Baseline data from the participants recruited between May 2015 and
March 2017 were compared to corresponding data from those not participating in Nor-
COAST but registered in the Norwegian Stroke Registry. Regression analysis was used to
assess whether age, stroke severity, sex and stroke subtype were independently associated
with inclusion in the study.

Results: Out of 2505 available patients, 815 (32.5%) were included in Nor-COAST. There
were no differences between participants and non-participants with respect to age (mean
(SD) age 73.5 (11.7) versus 74.2 (14.5) years) or sex (44.8% versus 46.9% women).
A significantly larger proportion of the participants were independent prior to stroke (87%
versus 78%), had mild strokes (69% versus 55%) and suffered from cerebral infarction (90%
versus 84%). The regression analysis showed decreased odds ratio (OR) of being included
for those with higher degree of pre-stroke dependency (OR 0.895, 95% CI 0.825 to 0.971,
p=0.007) and a more severe stroke (OR 0.952, 95% CI 0.939 to 0.966, p<0.001).
Conclusion: The participants in Nor-COAST had a better pre-stroke health condition and
milder strokes compared to non-participants. However, the participants should be regarded as
representative of the majority of the stroke population which suffers from mild strokes.
Nevertheless, baseline information for non-participants should be available also in future
clinical studies to make it easier to identify which part of the stroke population the results can
be generalized to.

Keywords: neurocognitive disorder, dementia, cerebrovascular disease, stroke registry

Background

Vascular disease, usually due to atherosclerosis, is the most prevalent chronic
disease in the developed world.! Estimates from the Global Burden of Diseases,
Injuries, and Risk Factors Study (GBD 2010) has ranked stroke as the second most
common cause of death, and the third most common cause of disability-adjusted
life-years (DALYs) worldwide.”® Even though the age-standardized incidence of
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stroke is decreasing in high-income countries, it is still
increasing in low- and middle-income countries.*>

Stroke is a risk factor for cognitive impairments, and
the incidence of dementia is nearly 50 times higher in
the year after a major stroke compared to that in the
general population.® However, the reported incidences of
post-stroke neurocognitive disorder seem to vary a lot.” !
This is probably due to lack of consensus on how to define

cases'> 1

and also due to great variation in inclusion
criteria of the study samples.”'*'>!® Even though
a rigorous screening protocol and broad inclusion criteria
have been implemented, it has been shown that selection
bias occurs, as older patients (especially > 80 years old),
patients with impaired function prior to the stroke (mod-
ified Rankin Scale score > 3), patients suffering from
severe stroke, and patients with comorbidities are more
likely to be excluded.'>'”'® These are also factors asso-
ciated with an increased risk of developing neurocognitive
disorder, resulting in an underestimation of the measured
rate of post-stroke neurocognitive disorder.®*’

With respect to the external validity, it is of great
importance to identify how the baseline characteristics of
patients included differs from those not included in
a clinical study. By using data from available patient
registries, it is possible to answer this question. In addi-
tion, increasing the knowledge about the risk factor for
being excluded, may increase the awareness of complying
with the inclusion criteria in future clinical studies.

The Norwegian Cognitive Impairment After Stroke
(Nor-COAST) study was designed to quantify and mea-
sure levels of cognitive impairments in a general
Norwegian stroke population and to identify biological
and clinical markers associated with prognosis for cogni-
tive disorders following incident stroke.'” Due to potential
regional differences in the stroke population, a multicenter
study design was applied to improve the external validity.
When interpreting the results from a clinical study, it is of
great importance to know how the characteristics of those
included differ from those not included and whether there
are regional differences in baseline characteristics. It will
also be of interest to know the risk factors for not being
included.

The overall aim of the present study was to investigate
whether selection bias has occurred in Nor-COAST. First,
we wanted to investigate to what extent important baseline
characteristics from patients participating in Nor-COAST
differed from those not participating. Secondly, we wanted
to describe the distribution of participants versus non-

participants within different age-groups. Thirdly, we
wanted to explore whether there were regional differences
in recruitment of participants, and finally we wanted to
assess whether age, stroke severity, sex and stroke subtype
were associated with the odds of being included.

Based on the results from previous research, we
hypothesized that the participants in Nor-COAST were
younger with better pre-stroke function, less comorbid-
ities, and suffered from milder strokes compared to those
not participating.

Materials and Methods

Study Design and Setting

This study compared baseline data from the Nor-COAST
study with corresponding data from the Norwegian Stroke
Registry. The Nor-COAST protocol consisted of an exten-
sive assessment of cognitive, mental, and physical func-
tion at baseline, 3-, 18- and 36-month follow-up. In
addition, important patient characteristics, like health his-
tory and stroke characteristics, were registered at
baseline.'” Baseline variables that were equal in both
datasets were used to analyze differences between partici-
pants and non-participants. Patients included in Nor-
COAST represented the participants while patients
admitted to the participating hospitals in the same period
registered in the Norwegian Stroke Registry®® and not
included in Nor-COAST represented the non-participants.

Nor-COAST recruited patients from five Norwegian
hospitals. The participating hospitals were situated in
Central Norway (n=2), Western Norway (n=1) and South-
East Norway (n=2). Three hospitals were university hos-
pitals treating more than 300 stroke patients per year while
two were middle sized hospitals, treating 200-300 stroke
patients per year. One hospital was represented by two
different wards as patients at the age above and under 60
years were admitted differently. Patients were included
during the initial hospital stay with follow-ups at 3, 18,
and 36 months."’

All patients admitted to a Norwegian hospital with the
diagnosis of stroke receive evidence-based stroke treat-
ment according to the recommendations during their initial
hospital stay.”!

This study was conducted in accordance with the
Declaration of Helsinki. The study was approved by
Regional Committees for Medical and Health Research
Ethics (REC) North (2015/171/REC north) and the
Norwegian Institute of Public Health.
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Study Subjects

Patients Included in Nor-COAST (Participants)

Five trained research assistants (four nurses and one phy-
siotherapist) screened patients for inclusion at all hospitals.
Due to differences in availability of the research assistants,
the screening was done regularly every weekday at three
hospitals and every second day at two hospitals.

Patients admitted to one of the stroke units at the
participating hospitals were included according to the fol-
lowing inclusion criteria; diagnosis of acute stroke accord-
ing to the established WHO criteria®* or with findings on
magnetic resonance imaging (MRI) compatible with acute
infarction or intracerebral hemorrhage, admitted within
one week after onset of symptoms, living in the catchment
area of the participating hospitals, Scandinavian speaking
and aged > 18 years. Patients with expected lifetime less
than 3 months were excluded from the study. Eligible
patients were included if they were able and willing to
sign informed consent. Patients who were not able to give
informed consent were also included if their next of kin
did not decline participation. This is in keeping with
Norwegian consent procedures for patients not able to
consent for themselves.

Patients Not Included in Nor-COAST
(Non-Participants)

It is mandatory for all patients admitted to hospital with
the diagnosis of acute stroke (infarction or hemorrhage) to
be registered in the Norwegian Stroke Registry. From
2015 to 2017, the proportion of patients registered in the
Norwegian Stroke Registry for the participating hospitals,
ranged from 73% to 94%. The inclusion criteria for the
non-participants recruited from the Norwegian Stroke
Registry were patients admitted to one of the 5 participat-
ing hospitals, within the same period of time as for Nor-
COAST but not included in the Nor-COAST study.

Baseline Variables

The following variables were available in the dataset from
the Norwegian Stroke Registry and the dataset from Nor-
COAST and were used to compare baseline characteristics
between participants and non-participants; age, sex, housing
condition, smoking habits, comorbidities and global function
measured by modified Rankin Scale prior to stroke,* which
were obtained by interview or review of hospital record after
admission to hospital. Stroke severity was determined by
clinical assessment using the National Institutes of Health
Stroke Scale immediately at admission.** Housing condition

prior to the stroke was listed with the following categories;
in their own residence (with or without community care),
institution/care home (residential care home or nursing
home). Side location of symptoms was categorized into
right, left, bilateral or no significant side affected. The fol-
lowing comorbidities were registered; previous cerebrovas-
cular diseases categorized into cerebral stroke or transitory
ischemic attack, heart attack, atrial fibrillation, and diabetes.
Smoking habits were categorized into smokers versus non-
smokers. Stroke diagnosis was categorized into cerebral
infarction or hemorrhage.

Study Size

No power calculation was made for this study. However,
based on power calculations reported in the protocol paper
for Nor-COAST, up to 1000 participants or a maximum of
a two-year inclusion period was planned.' After almost
two years of inclusion, a number of 815 participants were
reached. Altogether 1690 patients were admitted to the
same hospitals during the same period but not included
in Nor-COAST, representing the size of non-participants.

Statistical Analysis
All statistical calculations were performed using IBM
SPSS Statistics version 24. Baseline characteristics were
and the
variables,

compared between the participants non-

participants. For all categorical number
and percent of patients have been reported. Pearson Chi-
Squared test was used to analyze the differences between
the two independent groups for categorical variables. For
continuous variables the independent-samples 7-test was
used to analyze differences between the two groups, as the
variables were approximately normally distributed and did
not violate the assumptions of the test. P-values < 0.05
were considered statistically significant.

A histogram was used to display the distribution of
mild strokes (National Institutes of Health Stroke Scale
0—4) versus moderate/severe strokes (National Institutes of
Health Stroke Scale >4) within different age groups for
participants and non-participants.

We used univariable and multivariable binary logistic
regression analysis to calculate the odds ratio (OR) of
being included in Nor-COAST from baseline characteris-
tics. The characteristics of interest were age, sex, modified
Rankin Scale prior to stroke, National Institutes of Health
Stroke Scale at admission and stroke subtype (hemorrhage

versus infarction). In the univariable analysis all variables
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Patients with the diagnosis of stroke
admitted to the participating hospitals
n=2505

Admittance > 7 days after onset of symptoms, n=149

No family proxy for participants not able to consent, n=3

Not eligible
(n =559)

Living outside the catchement area, n=108
Not Scandinavian speaking, n=54

Severe illness/death, n=245

Not included
(n=1131)

Declined participation, n=143
Early discharge, n=92
Other reasons, n=143

Failed to be screened, n=753

Included in Nor-COAST
n=815

Figure | Flow-chart showing reasons for not being eligible and not being included in Nor-COAST.

were unadjusted, while in the multivariable analysis each
variable was adjusted for all other variables in the model.

Results

From May 5, 2015, until March 31, 2017, 2505 patients
were admitted to the participating hospitals. Of these, 815
patients were finally included as participants in Nor-
COAST, while 1690 patients were categorized as non-
participants in our analyses. Out of the non-participants,
559 patients did not fulfil the inclusion criteria and were
classified as not eligible, while 1131 patients were not
included because they declined participation (n=143),
had an early discharge (n=92), failed to be screened
(n=753) or for other reasons (n=143). Examples of other
reasons were severe aphasia, severe cancer, psychiatric
diseases or impaired hearing. The main reasons for failing
to be screened were lack of daily screening routines at two
hospitals and no screening during holidays at all hospitals.
The flow of participants is displayed in Figure 1.

Table 1 shows that 38.3% of the stroke patients
admitted to the participating hospitals within Central
Norway Health Authority, 26.1% of the stroke patients
admitted to the participating hospital in Western
Norway Health Authority, and 29.0% of the stroke
patients admitted to the participating hospitals in
South-East Norway Health Authority were included.

The baseline characteristics presented in Table 2 show no
differences in age and sex (mean (SD) age 73.5 (11.7) versus
74.2 (14.5) years) or sex (44.8% versus 46.9% women), but
a greater proportion of the participants in Nor-COAST were
diagnosed with mild stroke (541 (69.1%) versus 731 (54.6%)
patients, p< 0.001). More participants than non-participants
were independent prior to the stroke (704 (86.8%) versus
1286 (77.5%) patients, p < 0.001) and a greater proportion of
participants were living in their own residence prior to the
stroke (797 (97.8%) versus 1494 (88.8%) patients, p-value <
0.001), while a smaller proportion of the participants had
suffered from a previous stroke (155 (19.2) versus 397

Table | Proportion of Patients from the Participating Health Authorities

Health Authority Participants (n=815) Non-Participants Total Proportion of Stroke Patients Included in
(n=1690) (n=2505) Nor-COAST
n (%) n (%) n (%) n (%)
Central Norway 433 (53.1) 699 (41.4) 1132 (45.2) 433/1132 (38.3)
Western Norway 142 (17.4) 403 (23.8) 545 (21.8) 142/545 (26.1)
South-East Norway 240 (29.4) 588 (34.8) 828 (33.1) 240/828 (29.0)
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Table 2 Characteristics of Participants Versus Non-Participants in Nor-COAST
Participants Non-Participants p-value
n n
Age, mean (SD) 815 735 (11.7) 1690 742 (14.5) 0.198
Female sex, n (%) 815 365 (44.8) 1690 793 (46.9) 0.315
Pre-stroke mRS, n (%)
0-2 points 8l 704 (86.8) 1659 1286 (77.5) <0.001
Pre-stroke housing conditions, n (%)
In their own residence 815 797 (97.8) 1683 1494 (88.8) <0.001
Institution/care home 815 18 (2.2) 1683 189 (11.2)
Side location of symptoms, n (%)
Right 791 328 (41.5) 1618 654 (40.4) 0.106
Left 791 349 (44.1) 1618 667 (41.2)
Bilateral 791 28 (3.5) 1618 77 (4.8)
No significant side affected 791 86 (10.9) 1618 220 (13.6)
Stroke subtype, n (%)
Hemorrhage 815 78 (9.6) 1679 272 (16.2) <0.001
Cerebral infarction 815 737 (90.4) 1679 1407 (83.8)
NIHSS score at admission, mean (SD) 783 4.6 (6.0) 1340 7.4 (8.6) <0.001
NIHSS score at admission, n (%)
Mild stroke (0-4) 783 541 (69.1) 1340 731 (54.6) <0.001
Moderate/severe stroke (>4) 783 242 (30.9) 1340 609 (45.4)
Previous cerebrovascular disease, n (%)
Cerebral stroke 808 155 (19.2) 1684 397 (23.6) 0.013
TIA 777 83 (10.7) 1665 164 (9.8) 0.525
Comorbidities, n (%)
Myocardial infarction 807 110 (13.6) 1685 250 (14.8) 0.423
Atrial fibrillation 807 142 (17.6) 1668 468 (28.1) <0.001
Diabetes 804 136 (16.9) 1683 267 (15.9) 0.506
Pre-stroke smoker, n (%) 491 145 (29.5) 938 278 (29.6) 0.967

Abbreviations: mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; TIA, transitory ischemic attack.

(23.6), p=0.013), and atrial fibrillation (142 (17.6) versus 468
(28.1) patients, p<0.001).

The three health authorities showed similar results as
the whole group except for significantly younger age
among the participants and no difference in stroke sub-
types in Western Norway Health Authority (Table 3).

Figure 2 shows that the proportion of participants and
non-participants with mild stroke decreased as age increased,
while the proportion of participants and non-participants
with moderate/severe stroke increased as age increased.

The univariable logistic regression analysis showed that
low functional level prior to the stroke, stroke severity, and
cerebral hemorrhage were independently associated with
a lower OR of being included in Nor-COAST. Cerebral

hemorrhage did not remain significant in the adjusted ana-
lysis (Table 4).

Discussion

In contrast to our hypothesis, this study showed no
overall difference in age between participants included
in Nor-COAST versus those not included. However,
the participants had significantly better pre-stroke func-
tion and suffered from milder strokes. This finding was
also confirmed by the multivariable regression analysis
showing increased odds of being included for patients
with better pre-stroke function and milder strokes. The

participants and non-participants were comparable with

Clinical Epidemiology 2020:12

submit your manuscript

1331

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Kuvas et al

'3[e3S (013§ Y3[BIH JO S3ININSU| [BUOHEN ‘SSHIN ‘[EIS UDjuRY PaIPOW ‘SYW :SUOIIBIARIGQY
‘paiodau U9aq 30U dARY GO0 < SON[eA-d, :@30N

(600 £9 (6700) 1€ (81+) 68 (6%€) 6T (10€) Tzl (£T€) 58 J){ows 20.3s-3.4d
(%) u ‘smeas ayowsg

#'s1) 06 (£51) s¢ (zs1) €9 (8¥%1) 1T @91 ¥11 (s'81) 08 smy|pw se1eqelq

500 > (£5D 6¥1 (1'81) €% 1000 > @1¢) 9tI (6%1) 1T 1000 > (1'80) €61 (z81) 8L uone||lqy [ely

(601) ¥9 (s01) ST (1'91) 59 (821) 81 ((FAVNE4| (9s1) £9 uondJBul [eIpIe20A
(%) u ‘senipigiowo)

(06) T§ (K (1) o€ (ry) ol (oz1) 8 (8€1) £§ VIL

500 > (9%0) v¥1 (o1 (920 16 (0°21) ¥t (e€0) 191 (807) 68 /0435 [eIq349D
(%) u ‘sEasIp JBINJSBACIGDISD SNOIADIY

(0'8€) 0L1 (££7) 99 (8's¥) SLI (Te) €¢ (£'19) %9t (5'5€) €v1 (¥ <) jons auaAds/1EIBPOY

100 > (079) L2 (€70 Tl 1000 > (@¥s) L0T (8'92) 601 1000 > (e8v) LT (5'%9) 09T (-0) (035 PlIIA
(%) u ‘uolssiwpe I8 94035 SSHIN
S00 > (€9) Ts 09 v 1000 > (e e @) e 1000 > (901) ¥'6 #9) €5 (@s) ueaw ‘uoissiwipe 3e 21095 SSHIN

(6€8) 16¥ (8°06) 81T (0'28) 8¥€ (0€6) TEI (818) 895 (+68) L8€ uondugju|

500 > (191) 6 (z6) T (o€ s (0 o1 100 > (T8l 9zl (901) 9% a8eyiowaH
(%) u edhigns »jo.g

W10 Tt (Ts1) 9¢ (8ol) v #07) 6T (5°8) s (1'9) 1T pa103ye apis JuedyIuBls ON

(90 s1 @) ol (£9) 1T £0) 1 €9 1+ (v £1 [esa1e)ig

(s8¢) 612 (Iov) s6 (1'9%) ¥81 (1ov) £S (9°0v) ¥9¢ (8'L¥) L6l ¥

W28 €17 (s'0p) 96 100 > (8£€) 1§51 (£8¢) SS 500 > (9%¥) 06T (0ew) L1 ELUEIN
(%) u ‘swoadwAs jo uonedo| apig

9%1) 58 (000 (1) 1€ 000 (s01) €L @) 8l awoy a.ed/uonmNsy|

1000 > ('58) 66¥ (0o1) ov 100 > (€'26) 0L€ (0o1) T¥1 1000 > (5°68) 579 (8'56) S1¥ 92UBPISAL UMO JIBY) U]
(%) u ‘suonipuod 3uisnoy oJ1s-a.1d

1000 > (098) 18% (8'56) 67 1000 > (9'v2) 00€ (L€6) €€ 100 > (€'72) S0§ (5'62) THE 0
(%) u ‘Syw Mjoss-aid
(0'6¥) 88T (6'L¥) s11 ('9¥) £81 (8'0¥) 85 (§'sp) 81€ (€v¥) 61 (%) u ‘oeway
(%) u xag
#s1) TsL ((ZAVEX7] S0°0 > (€51) 6€L (1) soL (Iren) seL (8°01) 9vL (@s) uesw 23y

onea-d syuedpiyied-uoN syuedpiyied onea-d syuedpijied-uoN syuedpiieyd onjea-d syuedpiyied-uoN syuedpiyaed

AemuopN 3seq-yynos

AeMION uI3SIAA

AemuoN [es3ua)d

Aoyiny yajeaH yoeg ulyiAA sauedidnged-uoN snsJdap siuedidnded jo sonslialdeseyd) € d|qeL

12

Clinical Epidemiology 2020

submit your manuscript

1332

Dove


http://www.dovepress.com
http://www.dovepress.com

Dove

Kuvas et al

100

90

Proportion of patients (%)
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Age <65 Age 65-74
M Participants with mild stroke

W Participants with moderate/severe stroke

77
71
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63
58 =7
53
47
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40 37
32 33
20 29
23

20
10

]

Age75-84 Age 285
W Non-participants with mild stroke

® Non-participants with moderate/severe stroke

Figure 2 The proportion of patients with mild (National Institutes of Health Stroke Scale 0—4) versus moderate/severe (National Institutes of Health Stroke Scale > 4)

stroke among participants and non-participants within different age-groups.

respect to sex, smoking habits and the prevalence of
diabetes mellitus, previous transitory ischemic attack
and previous myocardial infarction.

The overall aim of this study was to assess the risk of
selection bias in Nor-COAST from available baseline vari-
ables. One limitation was that the Norwegian Stroke Registry
does not contain data on cognitive ability or education level
prior to stroke, which are important variables in determining
the patient’s risk of developing neurocognitive disorder.” We
know that people with higher education and better cognitive
score are more likely to volunteer for participation in
research.”>?® This might be a potential source for selection
bias also in Nor-COAST. Another limitation was slightly

different questionnaires being used by the Norwegian Stroke
Registry and Nor-COAST with different categories for some of
the variables which might have led to some degree of mis-
classification. However, we regard this as a less likely event.

Our finding of no difference in age between the two
groups contrasts with previous research showing that older
patients are less likely to be included in clinical
studies.!>1718 However, the results showed some variabil-
ity between the hospitals with significantly younger parti-
cipants compared to non-participants in Western Norway
Health Authority. This finding might be explained by
different admittance policies and other ongoing competing
studies within the participating hospitals.

Table 4 Binary Logistic Regression Analysis Showing the Odds Ratio (OR) and 95% Confidence Interval (Cl) for Being Included in

Nor-COAST According to Baseline Characteristics

Univariable Model® Multivariable Model®
OR 95% ClI p-value OR 95% CI p-value
Age 0.10 0.99 to 1.00 0.232 1.00 0.10 to 1.01 0.355
Pre-stroke mRS score 0.86 0.80 to 0.92 <0.001 0.90 0.83 to 0.97 0.007
NIHSS score 0.95 0.94 to 0.96 <0.001 0.95 0.94 to 0.97 <0.001
Female sex 0.92 0.78 to 1.09 0315 1.00 0.84 to 1.21 0.929
Stroke subtype, hemorrhage 0.55 0.42 to 0.72 <0.001 0.94 0.69 to 1.28 0.700
Notes: *Unadjusted analysis. *Each variable is adjusted for all other variables.
Abbreviations: mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale.
Clinical Epidemiology 2020:12 submit your manuseripe 1333
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Altogether, 753 patients failed to be screened during the
study period which was the most frequent cause (68%) for not
being included. The reason was mainly due to breaks in inclu-
sion during weekends and holidays. Another possible explana-
tion might be slight differences in the screening and
recruitment procedures as some hospitals had dedicated nurses
who screened patients on a daily basis, while other hospitals
only screened the patient lists 2-3 times per week, which
increased the risk of failing to include patients with minor
symptoms and a short hospital stay. This might also explain
the big differences (38% versus 26%) in participating rate
among different regions. Even though failing to be screened
should be regarded as missing at random, this finding under-
scores the importance of having enough resources to include
patients also during the weekends in clinical studies.

Despite no overall difference in age, the participants in
Nor-COAST tended to have a better pre-stroke health condi-
tion as measured by modified Rankin Scale, a greater propor-
tion suffered from mild stroke and a greater proportion living in
their own residence. All these differences, together with the
lower prevalence of atrial fibrillation and previous stroke
among the participants, are probably closely related and can
partly be explained by the fact that patients with severe illness
and short life expectancy (< 3 months), were not eligible for
inclusion. Hence, the future results from Nor-COAST will
mainly be valid for patients suffering from minor strokes
who have been shown to be at less risk of developing cognitive
impairments.° Even though the ethical committee had
approved to include patients not able to consent for themselves,
including patients in a vulnerable situation suffering from very
severe stroke may represent an ethical dilemma for the staff.
On the other hand, excluding this group of patients from
research may also be regarded as unethical. As shown in
Figure 2, the oldest age group (> 85 years) contained the largest
proportion of participants and non-participants with severe
stroke. This is also the group who are at the highest risk of
neurocognitive disorder and failing to include these patients
will most likely contribute to an increased risk of underestimat-
ing stroke related cognitive impairments.®*”* This will again
make it difficult to improve the diagnostic tools and future
treatment for this vulnerable group.

When interpreting the results from the present study, it
is important to keep in mind that the control group con-
sisted of patients from the Norwegian Stroke Registry not
included in Nor-COAST, meaning that none of these
groups should be regarded as the general stroke popula-
tion. For this purpose, the annual report from the

Norwegian Stroke Registry should be used as a standard
of reference.”’ The proportion of mild strokes among
participants and non-participants was 69% versus 55%
respectively. According to the annual report, 64.7% of
the Norwegian stroke population suffer from a mild stroke,
indicating that the participants in Nor-COAST were closer
to the general stroke population than the non-participants
with respect to stroke severity. This finding was also con-
firmed by pre-stroke function, where 86.8% of the partici-
from Nor-COAST were self-reliant (modified
Rankin Scale score 0-2) prior to the stroke, compared to

pants

77.5% among the non-participants. Corresponding num-
bers from the annual report showed that 85.3% of the
general stroke population were self-reliant prior to
stroke.?” Despite the selection of slightly healthier stroke
patients into Nor-COAST, the future results from this
dataset should be regarded as representative of the major-
ity of the stroke population which suffers from mild
strokes.

The comprehensive and thorough study protocol including
a comprehensive questionnaire, several tests measuring both
mental, cognitive and physical function in addition to brain
imaging and blood samples was a strength of this study.'”
Nevertheless, among the non-participants from the
Norwegian Stroke Registry, 21% of National Institutes of
Health Stroke Scale admission scores were missing (compared
to 4% among the participants), showing that a complete dataset
is challenging also in a high-quality registry. There are several
potential reasons for the high number of missing National
Institutes of Health Stroke Scale values at admission, eg, that
patients with vague symptoms may not be diagnosed with
stroke right away, and for that reason National Institutes of
Health Stroke Scale score is not completed.

The major strength of Nor-COAST was the inclusion of
non-participants from the Norwegian Stroke Registry, which is
a national medical quality registry for stroke care. Reporting of
patients to the Norwegian Stroke Registry is a legal obligation
and does not require the patients’ consent. The register fulfils
the criteria to the highest level of quality, with a coverage of
86% in 2017.2° Most of the variables in the Norwegian Stroke
Registry have substantial to excellent reliability, and serve as
a valuable source of data for epidemiological, clinical and
healthcare studies.”*° Another strength was the high number
of participants recruited in a clinical setting at five different
Norwegian hospitals, making this a pragmatic clinical study.
The multi-center design also strengthens the validity of our
results.
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Conclusion

Even though the participants included in Nor-COAST seemed
to be slightly healthier prior to the stroke and tended to have
milder strokes compared to the non-participants, the partici-
pants should be regarded as representative of the majority of
the stroke population which suffers from mild stroke and who
are at less risk of developing neurocognitive disorder. Despite
a rigorous screening protocol, this study shows that it is chal-
lenging to include the most vulnerable patients and report
results that can be generalized to this part of the stroke popula-
tion. Furthermore, baseline information for non-participants
should be available also in future clinical studies.
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