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Chapter 6

ABSTRACT

Background and objectives

Evidence regarding effectiveness of screening for emotional and cognitive
problems after stroke is lacking. The primary aim of this study was to test the
hypothesis that an intervention focusing on screening and care for emotional
and cognitive problems after stroke would improve societal participation at 1
year. Second, we tested the hypotheses that this intervention would improve
emotional and cognitive concerns, symptoms of anxiety, symptoms of depres-
sion, quality of life (QoL), self-efficacy, and disability.

Methods

This multicenter, patient-masked, cluster-randomized controlled trial assigned
clusters (1:1) to intervention or usual care. Clusters were Dutch nonuniversity
hospitals with a stroke unit. Ischemic stroke patients aged 18 years and older
discharged home without inpatient or outpatient rehabilitation were included.
The intervention was a consultation conducted by a specialized stroke nurse at
the outpatient neurology clinics at 6 weeks after stroke and included screening
for emotional and cognitive problems, screening for participation restrictions,
self-management support, and, if needed, referral to rehabilitation services.
The primary outcome was societal participation (Restrictions subscale of the
Utrecht Scale for Evaluation of Rehabilitation—Participation [USER-P-R]) 1
year after stroke. Secondary outcomes were cognitive and emotional concerns
(Checklist for Cognitive and Emotional Consequences following Stroke), symp-
toms of anxiety (Hospital Anxiety and Depression Scale—Anxiety subscale
[HADS-A]), symptoms of depression (HADS—Depression subscale), QoL (5-lev-
el version of the EuroQoL 5-dimensional questionnaire [EQ-5D-5L], EuroQoL
Visual Analog Scale [EQ-VAS], and Patient-Reported Outcome Measurement
Information System [PROMIS-10]), self-efficacy (General Self-Efficacy Scale),
and disability (modified Rankin Scale) at 3 and 12 months. Continuous outcome
data were analyzed using a mixed model for repeated measures, and ordinal
data were analyzed with an ordinal mixed-effects model.
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Results

Between August 14, 2019, and May 11, 2022, a total of 531 patients were included
in 12 clusters. The mean age was 70.6 + 9.7 years, 40.0% were female, and the
median NIH Stroke Scale score was 2(2). Two hundred sixty-four patients were
included in 6 hospitals providing the intervention and 267 patients in 6 hospitals
providing usual care. Primary analysis demonstrated no difference in USER-P-R
score at 1year after stroke (mean difference [MD] 0.77; 95% Cl -2.46 to 4.06; p-
value = 0.652). Secondary outcome analyses at 3 months showed a MD between
the intervention group and usual care group in HADS-A scores of -0.86 (95%
Cl -1.33 to -0.39), a MD in EQ-5D-5L index scores of 0.044 (95% CI| 0.022 to
0.065), and a MD in EQ-VAS score of 2.90 (95% CIl 0.69 to 5.10). Secondary out-
come analyses at 1year demonstrated a MD in EQ-5D-5L index scores of 0.043
(95% C1 0.021to 0.064).

Discussion

Screening for emotional and cognitive problems did not improve societal par-
ticipation at 1 year after stroke. The potential for improvement in anxiety and
QoL warrants further investigation. Cost-effectiveness will be analyzed in our
upcoming economic evaluation.
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INTRODUCTION

After stroke, many patients experience emotional and cognitive problems.
These consequences occur not only with major stroke but also in patients with
minor stroke.[1] Improved treatment options for the acute phase have resulted
in an increasing number of patients having minor instead of major disabilities.
[2,3] It is specially in these minor stroke patients that emotional and cognitive
consequences negatively influence societal participation and quality of life
(QoL).[4-6] Guidelines, therefore, recommend screening for emotional and
cognitive problems after stroke.[7,8] Nonetheless, evidence supporting the ef-
fectiveness of screening and care for emotional and cognitive problems after
stroke is limited.[9] Previous studies emphasized the importance of closing this
knowledge gap. It is important to note that patients listed emotional and cogni-
tive problems as top research priorities.[10-12]

We examined the clinical effectiveness, cost-effectiveness, and feasibility of an
intervention focusing on screening and care for emotional and cognitive prob-
lems, compared with usual care, in stroke patients discharged home directly
without inpatient rehabilitation or follow-up treatment at an outpatient rehabili-
tation clinic.[13] This article reports the results regarding its clinical effective-
ness; cost-effectiveness and feasibility will be published separately. Our primary
aim was to test the hypothesis that an intervention focusing on screening and
care for emotional and cognitive problems would improve societal participation
1 year after stroke, as measured using the patient-reported Restrictions sub-
scale of the Utrecht Scale for Evaluation of Rehabilitation at the Participation
level (USER-P-R) questionnaire. Societal participation was chosen as the pri-
mary objective, as improving societal participation is a key treatment objective,
and because societal participation includes clinically relevant outcomes such
as work, social roles, and daily activities. Second, we tested the hypothesis that
this intervention would (1) improve societal participation at 3 months and (2)
improve emotional and cognitive concerns, symptoms of anxiety, symptoms of
depression, QoL, self-efficacy, and disability at 3 months and 1year after stroke.
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METHODS

Trial design

The ECO-stroke trial was a Dutch multicenter, patient-masked, cluster-ran-
domized controlled trial. Clusters were hospitals. A cluster design was chosen
because we aimed to mirror clinical practice by recruiting healthcare providers
for the trial intervention who performed stroke aftercare on a daily basis. Be-
cause most Dutch hospitals have 1 healthcare provider for stroke aftercare, a
patient-level randomization was considered infeasible, as this would probably
lead to contamination.

Standard protocol approvals, registrations, and patient
consents

The Medical Research Ethics Committees United at Nieuwegein determined
that the ECO-stroke trial was not subject to the Dutch Medical Research Involv-
ing Human Subjects Act (WMO) (reference number: W18.169). For research not
subject to the WMO in the Netherlands, approval is not obtained from a central
ethics review committee, but from the local medical ethics committees of the
hospitals involved. The trial protocol and amendments were consequently ap-
proved by the local medical ethics committees of all participating hospitals.
Written informed consent was obtained from all participants in the study. The
study was registered in the Netherlands Trial Register (NL7295) on September
25, 2018. Full details on the design of the study have been published elsewhere.
[13] The first and most recent signed copy of the protocol and the statistical
analysis plan (SAP) are available as eSAPs1and 2.

Cluster eligibility and randomization

All Dutch hospitals with a neurology department were invited to participate.
Hospitals intending to participate were assessed using a questionnaire and
interviews (eTables 1 and 2). The following exclusion criteria were applied
for hospital participation: (1) current stroke care including screening for emo-
tional and cognitive problems using validated screening instruments for most
of the patients and/or (2) current stroke care including long-term follow-up (=6
months) with repeated emotional and cognitive screening, with or without vali-
dated screening instruments, for most of the patients. Eligible hospitals were
randomized 1:1 using the web-based statistical software program Randomizer
using block sizes of 2.[14] Hospitals were randomized as unmatched pairs at the
same time by an independent statistician, to prevent predictability due to fixed
block sizes. The randomization sequence was unknown to the independent
statistician and investigators.

103



Chapter 6

Trial participants

Eligible patients were aged 18 years or older, with a clinical diagnosis of ischemic
stroke being discharged home without inpatient or outpatient rehabilitation.
Exclusion criteria were serious comorbidity presumably interfering with the
outcomes (e.g., a psychiatric disorder requiring supervision by a psychiatrist);
serious comorbidity with a progressive course (e.g., cancer); mild cognitive
impairment or dementia; a life expectancy <6 months; TIA defined as signs and
symptoms <24 hours and not accompanied by ischemic lesions in the corre-
sponding vascular territory on CT or MRI scan; hemorrhagic stroke; and inability
to understand questionnaires or legal incompetence, on the basis of clinical
judgment.

Interventions

In the intervention group, further to usual care, the intervention was planned
at the outpatient neurology clinics 6 weeks after stroke. The intervention con-
sisted of 1 face-to-face consultation lasting 1 hour, conducted by a specialized
nurse, nurse practitioner, or physician assistant employed at the participating
hospital and experienced in stroke aftercare, hereinafter referred to as “nurse.”
The intervention included the following:

- screening for emotional and cognitive problems using the Checklist for
Cognitive and Emotional Consequences following Stroke (CLCE-24), the
Montreal Cognitive Assessment, and the Hospital Anxiety and Depres-
sion Scale (HADS);

- screening for restrictions of participation with the USER-P-R;

- self-management support consisting of (1) individualized information
provision, (2) assessment of self-efficacy using the Dutch General Self-
Efficacy Scale (GSES), (3) shared decision making, and (4) provision of
contact details;

- the use of a decision tool for referral to rehabilitation or other services.

The intervention has been described in detail in the published protocol.[13] Pa-
tients in the control group received usual care. While stroke aftercare varied by
hospital, it included at least one 30-minute consultation focused on assessing
and treating cardiovascular risk factors, as well as addressing emotional and
cognitive issues.

Procedures

Patients were screened for eligibility and asked to participate within 4 weeks af-
ter stroke by the treating healthcare professional or an investigator. An informa-
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tion letter was offered. If patients decided to participate, an informed consent
form was signed.

Baseline characteristics were assessed within 6 weeks after stroke by reviewing
medical charts, complemented by a telephone interview by a researcher (TO).
The NIH Stroke Scale (NIHSS) was completed at the time of the index event by
a treating physician. Questionnaires were completed at 6 weeks after stroke
(T1) (simultaneously with the intervention), 3 months after stroke (T2), and 1year
after stroke (T3). At T2 and T3 for the intervention group and at all time points
for the control group, patients received questionnaires by post or email. At T1,
all patients in the intervention group received the questionnaire by post and
brought these to the consultation, as some were used for the intervention. The
modified Rankin Scale (mRS) score was recorded at discharge and at T2 and T3
by phone by a healthcare provider or an investigator. In the intervention group,
the CLCE-24 at T1was administered during the intervention. All other question-
naires are patient-reported outcome measures and were completed at T1, T2,
and T3 by patients at home, without the support of any healthcare provider or
investigator. If unanswered for 2 weeks, patients received up to 2 reminder calls.

Outcomes

The primary outcome was the level of societal participation measured with the
USER-P-R at 1year after stroke. USER-P-R is a patient-reported questionnaire
measuring restrictions experienced on 11 subdomains of participation, that is,
work (paid or unpaid) or education, household duties, outdoor mobility, sports,
going out, day trips and other outdoor activities, leisure activities, relationship
with partner, visits to family or friends, family or friends coming to visit, and
contacting others by phone or computer.[15,16] The USER-P-R measures the
level of participation after an iliness or a condition; the prestroke participation
level was, therefore, not assessed. Items are converted to a 0-100 sum score,
with higher scores indicating greater participation. The USER-P-R has demon-
strated good psychometric properties in various populations, primarily Dutch,
including those with stroke.[15-19]

Secondary outcomes were the level of societal participation (USER-P-R) at
3 months and emotional and cognitive concerns (CLCE-24 emotion subscore
and cognition subscore), symptoms of depression (HADS-D), symptoms of
anxiety (HADS-A), QoL (5-level version of the 5-dimensional EuroQol system
[EQ-5D-5L], EQ Visual Analog Scale [EQ-VAS], and Patient-Reported Outcome
Measurement Information System [PROMIS Global Mental Health and PRO-
MIS Global Physical Health]), self-efficacy (Dutch adaptation of the GSES), and
disability (mRS), at 3 months and 1 year after stroke. The CLCE-24 measures
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the presence of 9 emotional and 13 cognitive concerns. Two blank items are
included in case other problems are present.[20] The 14-item HADS includes
two 7-item subscales, 1 for anxiety (HADS-A) and 1 for depression (HADS-D),
evaluating anxiety and depression on a 0-21 sum score for each subscale, with
more signs producing a higher score.[21] The EQ-5D-5L, assessing QoL across
5 domains, results in a 5-digit code that can be converted to an index score,
which is a single summary figure with a maximum value of 1.[22,23] The EQ-VAS
measures QoL on a 0-100 scale. A higher QoL is represented by a higher EQ-
5D-5L index score and a higher EQ-VAS score. The PROMIS Global-10 consists
of 2 subscales assessing Global Mental Health and Global Physical Health
(ranging from O to 20).[24] The PROMIS Global Mental Health and Global Physi-
cal Health scores can be converted to a T-score in which 50 reflects the mean
of a reference population and 10 is the matching SD. The 10-item GSES evalu-
ates self-efficacy, resulting in a sum score from 10 (low level of self-efficacy) to
40 (high).[25] The mRS measures disability from O (“no symptoms at all”) to 6
("dead").[26]

Masking

Researchers and healthcare providers were aware of treatment allocations. Pa-
tients were masked to the treatment allocation: patients gave written informed
consent to receive usual care or usual care plus a structured assessment of
stroke-related problems. After the last measurement had been completed,
patients were informed about the treatment allocation. The patient-reported
primary and secondary outcomes, except for the mRS, were completely masked
because the questionnaires were completed by the patients without support
from the research team. The mRS might have been influenced by unmasked
researchers while the other outcomes were unaffected.

Sample size calculation

Because USER-P-R data for the target population were unavailable at the time
of protocol development, the sample size calculation was based on calculation
of Cohen d as the benchmark for assessing the relative magnitude of differ-
ences in participation between both groups. We assumed that a Cohen d of 0.35
would be clinically relevant. A total of 12 clusters, 6 for each group, encompass-
ing 36 patients per cluster (432 patients in total) would be needed to achieve
80% power. This assumed an intracluster correlation between hospitals of 0.07,
unequal clusters, and a 2-sided a of 5%.[27] We expected an attrition rate of 15%
at 12 months, and the planned sample size was increased to 258 patients per
treatment group or 516 patients in total. During the trial’s inclusion period, large
variations in cluster sizes were observed. Therefore, the sample size calculation
was adjusted for the harmonic mean, resulting in a required total of 531 patients.
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An overview of the actual number of patients per cluster and treatment alloca-
tion, along with the corresponding harmonic means and final power (80.75%), is
provided in eTable 3.

Statistical analysis

A SAP was finalized before database lock (eSAP 2). Baseline characteristics
were summarized using simple descriptive statistics. Because of the cluster
design, baseline differences between treatment groups were statistically tested
using independent-samples t tests for normally distributed continuous vari-
ables, Mann-Whitney U tests for non-normally distributed continuous variables,
and a x2 test for binary and categorical data.

The primary outcome was the mean between-group difference in USER-P-R
scores at 1year after stroke. Because outcomes were assessed at multiple time
points, a mixed model for repeated measures (MMRM) was used. The average
treatment effect (least squares means) and the absolute treatment difference
at 1 year were extracted from this model and are presented with their 95% CI
and p-value. The model included fixed terms for treatment allocation group,
visit, treatment allocation, group-by-visit interaction, baseline USER-P-R score,
age, NIHSS score, level of education (based on the Dutch classification system
developed by Verhage), and baseline mood (HADS-D).[28] The individual pa-
tients and hospitals were included as the random effects, thereby accounting
for the intrapatient and intrahospital clustering. An unstructured covariance
matrix was used as variance-covariance structure; p-values were based on Sat-
terthwaite corrected degrees of freedom. Missing data of the baseline covari-
ates of stroke severity, level of education, and mood were imputed using mean
imputation.

The secondary outcomes CLCE-24 cognition subscore, CLCE-24 emotion
subscore, HADS-A score, HADS-D score, PROMIS Global Mental Health score,
PROMIS Global Physical Health score, EQ-5D-5L score, EQ-VAS score, and
GSES score were analyzed using the same model. The ordinal mRS scores were
analyzed using the same statistical approach, applying an ordinal mixed-effects
model with the same random and fixed effects. The results are described using
common odds ratios and 95% CI.

All analyses were performed according to the modified intention-to-treat prin-
ciple: patients were analyzed according to their randomized allocation and were
required to have at least 1 postbaseline visit.[29] Consequently, the primary
analysis population included patients with at least 1 completed assessment of
the primary outcome measure. When data on both follow-up measurements
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were missing, patients were excluded (eTable 4). The same applied to the sec-
ondary outcomes. Regarding missing data, a complete case analysis was per-
formed as a sensitivity analysis, including patients with complete baseline data
and at least 1 postbaseline measurement. In an additional sensitivity analysis,
the outcome of USER-P-R at 1year was analyzed according to a prespecified re-
windowing schedule. The rewindowing schedule is explained in the SAP (eSAP
2). Secondary outcomes were considered exploratory and were not corrected
for multiple testing. The aforementioned sensitivity analyses were prespecified
in the SAP (eSAP 2), as well as exploratory subgroup analyses. In addition, 1
non-prespecified sensitivity analysis and 2 non-prespecified subgroup analyses
were added afterward. In this sensitivity analysis, deceased patients were as-
signed the worst possible score rather than being treated as missing at random.
The added subgroup analyses included 1 examining patients with baseline par-
ticipation restrictions (USER-P-R score <90) and another comparing patients
below and above the clinically relevant anxiety threshold (HADS-A score <8
vs HADS-A score =8). All statistical analyses, except linear and ordinal mixed-
effects models, were performed in IBM SPSS Statistics for Windows, version
22.0 (IBM Corp., Armonk, NY). Linear and ordinal mixed-effects models were
constructed in RStudio 2022.07.2, using the Ime4 package.[30,31]

RESULTS

Between July 31, 2019, and November 25, 2020, 12 hospitals were included
(Figure 1) and randomized (1:1). All hospitals were nonuniversity hospitals in the
Netherlands with a stroke unit treating >100 stroke patients per year. An over-
view of the usual care before the start of the trial is given in eTables 1and 2.
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Figure 1. Study profile

78 hospitals invited to
participate

52 did not respond or were not
interested

l

26 hospitals assessed for

eligibility

14 excluded ®

4' 12 hospitals randomized |7

6 hospitals allocated to intervention:
- 6 hospitals included patients
- 0 hospitals did not include any patients

6 hospitals allocated to usual care:
- 6 hospitals included patients
- 0 hospitals did not include any patients

756 patients screened for eligibility

743 patients screened for eligibility

492 excluded?

476 excluded?

264 patients allocated to intervention:
- 262 received intervention
- 2 did not receive intervention

267 patients allocated to usual care

6 lost to follow-up at 3 months post-stroke:
- 2 withdrew informed consent
- 4 could not be reached

10 lost to follow-up at 3 months post-stroke:
- 7 withdrew informed consent

- 2 could not be reached

-1 did not return questionnaire

25 lost to follow-up at 1 year post-stroke:
- 3 withdrew informed consent

- 13 could not be reached

- 7 did not return questionnaire

-2 died

18 lost to follow-up at 1 year post-stroke:
- 7 withdrew informed consent

- 5 could not be reached

-2 died

- 2 did not return questionnaire

-1 had dementia

-1 had aphasia

257 included in primary analysis °

254 included in primary analysis °

? Reasons for exclusion are shown in Supplementary Appendix 3
b patients with one post-baseline measurement were included in the primary analyses
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Inthe 6 intervention hospitals, 756 patients were screened for eligibility, whereas
in the 6 usual care hospitals, 743 were screened. Between August 14, 2019, and
May 11, 2022, 531 patients were included: 264 patients in the intervention group
and 267 in the control group (Figure 1 and eAppendix 1). The follow-up ended
at July 3, 2023, when the last patient’s 12-month measurement was completed.
In the intervention clusters, 257 patients had at least 1 postbaseline measure-
ment and were included in the primary analysis. In the usual care clusters, 254
patients were included in the primary analysis. An overview of missing data is
given in eTable 4. Data were analyzed between October 9, 2023, and November
30, 2023.

Baseline characteristics are provided in Table 1. In the intervention group, a
higher number of patients were treated with IV thrombolysis (IVT). Besides, the
prevalence of hypercholesterolemia and the systolic and diastolic blood pres-
sures in this group was also higher and the use of oral anticoagulants was lower.
The mRS scores at discharge were worse in the intervention group. Baseline
EQ-5D-5L index scores were lower in the intervention group. Mean USER-P-R
scores at baseline were 82.5 (SD 19.5) in the intervention group and 82.4 (SD
19.9) in the control group.

Table 1. Baseline characteristics

Intervention Usual care P-value

(n=264) (n=267)
Age - mean (SD) 70.6 (9.9) 70.6 (9.4) 0.529
Female sex - no. (%) 109 (41.3) 106 (39.7) 0.709
Level of education based on the Dutch classifica- 0.037
tion system developed by Verhage - no. (%)
low 178 (67.4) 182 (68.1)
high 77 (29.2) 51(19.1)
not otherwise specified 2(0.8) 3(1.1)
NIHSS at admission - median (IQR) 2(2) 2(2) 0.346
Treated with IVT - no. (%) 80 (30.3) 56 (21.0) 0.014
Treated with EVT - no. (%) 8(3.0) 14 (5.2) 0.201
Duration of hospital admission (days) - median 2(2) 2(1) 0.012
(IQR)
mRS at discharge - no. (%) 0.006
0 33(12.5) 38(14.2)
1 124 (47.0) 143 (53.6)
2 77 (29.2) 82(30.7)
3 20 (7.6) 4(1.5)
4 2(0.8) 0(0.0)
5 0(0.0) 0(0.0)
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Table 1. Baseline characteristics (continued)

Intervention Usual care P-value

(n=264) (n=267)
Previous stroke - no. (%) 32(12.7) 41(15.4) 0.279
Previous TIA - no. (%) 36(13.6) 27 (10.1) 0.209
Hypertension - no. (%) 152 (57.6) 150 (56.2) 0.745
Hypercholesterolemia - no. (%) 192 (72.7) 124 (46.4) <0.001
Diabetes mellitus - no. (%) 54 (20.5) 56 (21.0) 0.883
Atrial fibrillation - no. (%) 23(8.7) 30(11.2) 0.332
USER-P-R - mean (SD) 82.5(19.5) 82.4(19.9)  0.918
CLCE-24 cognition subscore - mean (SD) 2.3(2.5) 2.6 (3.0) 0.737
CLCE-24 emotion subscore - mean (SD) 2.2(2.0) 2.4(2.1) 0.195
HADS-A - mean (SD) 5.0 (4.3) 4.8(3.9) 0.978
HADS-D - mean (SD) 4.5(3.9) 4.0(3.4) 0.333
EQ-5D-5L index score - mean (SD) 0.792(0.152) 0.821(0.151) 0.033
EQ-VAS score - mean (SD) 72.7 (16.0) 74.6 (14.9) 0.168
PROMIS Global Physical Health — mean (SD) 43.3(6.2) 43.1(6.6) 0.669
PROMIS Global Mental Health - mean (SD) 45,5 (8.0) 45.1(7.9) 0.534
GSES - mean (SD) 33.4(5.3) 32.5(5.6) 0.137
MoCA - mean (SD) 25.9 (3.1) NA NA
BMI - mean (SD) 271(4.8) 27.2(4.7) 0.743
Systolic blood pressure (mmHg) - mean (SD) 147 (22) 140 (20) <0.001
Diastolic Blood Pressure (mmHg) - mean (SD) 83 (14) 79 (1) <0.001
Cardiovascular drug use after the index event
antiplatelet agents 232 (87.9) 222 (83.1) 0.121
oral anticoagulants 33(12.5) 50(18.7) 0.048
lipid lowering agents 244 (92.4) 250 (93.6) 0.584
antihypertensive agents 160 (60.6) 156 (58.4) 0.609

BMI, body mass index; CLCE-24, Checklist for Cognitive and Emotional Consequences
following stroke; EVT, endovascular thrombectomy; EQ-5D-5L, Five Level version of the
Five-Dimensional EuroQol; EQ-VAS, EQ Visual Analog Scale; GSES, General Self-Effica-
cy Scale; HADS-A, Hospital Anxiety and Depression Scale - Anxiety subscale; HADS-D,
Hospital Anxiety and Depression Scale — Depression subscale; IVT, intravenous throm-
bolysis; IQR, interquartile range; mRS, modified Rankin Scale; MoCA, Montreal Cognitive
Assessment; NA, not applicable; NIHSS, National Institutes of Health Stroke Scale; PRO-
MIS, Patient Reported Outcome Measurement Information System; SD, standard devia-
tion; TIA, transient ischemic attack; USER-P-R, the Restrictions subscale of the Utrecht
Scale for Evaluation of Rehabilitation — Participation
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Of 264 patients allocated to the intervention group, 262 (99.2%) attended the
intervention. In 233 patients (88.3%), all screening instruments were completed.
Regarding referrals after the intervention, 14 patients (5.3%) were referred to
first-line therapies such as physical therapy, occupational therapy, or speech
therapy and 20 patients (7.6%) were referred to outpatient rehabilitation treat-
ment. A total of 68 patients (25.8%) received an additional follow-up appoint-
ment at the stroke aftercare outpatient clinic, and 91 patients (34.5%) were re-
ferred to primary nurse-led stroke care. Although all patients in the Netherlands
receive follow-up care by their general practitioner, in 65 patients (24.6%), the
general practitioner was asked to actively monitor or treat specific post-stroke
consequences.

Primary outcome

The results of the MMRM are given in Table 2. At 1 year after stroke, the mean
USER-P-R score did not differ significantly between the intervention group and
the usual care group (mean difference [MD] 0.77; 95% Cl -2.47 to 4.06; p-value
= 0.652) (Table 3). The intracluster correlation for the primary outcome was
0.013.

Table 2. Results of the Mixed Model for Repeated Measures (MMRM) assessing the effect
of the intervention on the primary outcome

Effect Parameter Estimate Standard T-value 95% Cl

type Error

Fixed Intercept (usual care at  82.835 1197 69.208 80.549 t0 85.103

effects 3 months)
Ageinyears -0.245 0.061 -4.009 -0.3621t0-0.122
Level of education 2.475 1.373 1.803 -0.189 t0 5.169
NIHSS 0.218 0.219 0.999 -0.202t0 0.653
Baseline HADS-D -0.665 0.188 -3.534 -1.041t0 -0.304
Baseline USER-P-R 0.584 0.035 16.655 0.515t0 0.652
Visit at 1year 0.319 115 0.286 -1.869 to 2.502
Intervention at 3 months 1.894 1.693 119 -1.308 t0 5.142
Interaction visit by inter- -1.121 1.580 -0.709 -4.211101.983
vention at1year

Variance

Random Between-subject variance 86.748

effects  Between-site variance 2.155
Residual variance 150.213

95% Cl, 95% confidence interval: HADS-D, Hospital Anxiety and Depression Scale — De-
pression subscale; NIHSS, National Institutes of Health Stroke Scale; USER-P-R, the Re-
strictions subscale of the Utrecht Scale for Evaluation of Rehabilitation — Participation
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Table 3. Primary outcome and secondary outcomes

Primary outcome at1year Mean Mean Mean difference P-value
post-stroke Intervention Usualcare (95% Cl)
USER-P-R 83.93 83.15 0.77 (-2.47 t0 4.06) 0.652
Secondary outcomes at 3 Mean Mean Mean difference
months post-stroke Intervention Usualcare (95% Cl)
USER-P-R 84.72 82.84 1.89 (-1.31t0 5.14)
CLCE-24 cognition subscore 2.34 2.54 -0.21(-0.59 t0 0.18)
CLCE-24 emotion subscore 2.28 2.32 -0.04 (-0.33 t0 0.25)
HADS-A subscore 4,22 5.08 -0.86(-1.33t0 -0.39)
HADS-D subscore 3.94 4.31 -0.37 (-0.85t0 0.14)
EQ-5D-5L index score 0.842 0.799 0.044 (0.022 to 0.065)
EQ-VAS score 76.39 73.50 2.90 (0.69 t0 5.10)
PROMIS Global Physical Health  44.10 43.49 0.61(-0.19 to 1.41)
T-Score
PROMIS Global Mental Health 45.68 45.65 0.03 (-1.03 t0 1.09)
T-Score
GSES 33.80 32.84 0.97 (0.16 t0 1.78)
Mean Mean OR of treatment
Intervention Usualcare effect for unfavorable
outcome (95% Cl)
mRS 1.96 1.99 113 (0.58 t0 2.22)
Secondary outcomes at1year Mean Mean Mean difference
post-stroke Intervention Usualcare (95% ClI)
CLCE-24 cognition subscore 2.81 2.84 -0.03(-0.42t0 0.36)
CLCE-24 emotion subscore 2.43 2.37 0.06 (-0.24 t0 0.36)
HADS-A subscore 4.33 4.80 -0.47 (-0.95 t0 0.01)
HADS-D subscore 417 4,52 -0.35(-0.85t00.14)
EQ-5D-5L index score 0.831 0.788 0.043 (0.021t0 0.064)
EQ-VAS score 75.56 73.88 1.69 (-0.57 to 3.95)
PROMIS Global Physical Health  43.83 43.32 0.51(-0.31t01.32)
T-Score
PROMIS Global Mental Health 4578 45.04 0.74 (-0.34 t0 1.83)
T-Score
GSES 33.19 32.89 0.29 (-0.53t01.12)
Mean Mean OR of treatment
Intervention Usualcare effect for unfavorable
outcome (95% Cl)
mRS 179 1.97 0.78 (0.39 to 1.54)

95% Cl, 95% confidence interval; CLCE-24, Checklist for Cognitive and Emotional Con-
sequences following stroke; EQ-5D-5L, Five Level version of the Five-Dimensional Euro-
Qol; EQ-VAS, EQ Visual Analog Scale; GSES, General Self-Efficacy Scale; HADS-A, Hos-
pital Anxiety and Depression Scale - Anxiety subscale; HADS-D, Hospital Anxiety and
Depression Scale - Depression subscale; mRS, modified Rankin Scale; OR, odds ratio;
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PROMIS, Patient Reported Outcome Measurement Information System; USER-P-R, the
Restrictions subscale of the Utrecht Scale for Evaluation of Rehabilitation — Participation

Secondary outcomes at 3 months and 1year

At 3 months after stroke, the MD in USER-P-R scores between the intervention
group and the usual care group was 1.89 (95% Cl -1.31 to 5.14) (Table 3). At 3
months after stroke, the MD in HADS-A scores between both groups was —0.86
(95% Cl -1.33 to —0.39), the MD in EQ-5D-5L index scores was 0.044 (95% CI
0.022 to 0.065), the MD in EQ-VAS scores was 2.90 (95% Cl 0.69 to 5.10), and
the MD in GSES scores was 0.97 (95% CI1 0.16 to 1.78).

At 1year, the MD between the intervention and usual care group was 0.043 (95%
C10.021to 0.064) for the EQ-5D-5L index score (Table 2).

An overview of the results for all secondary outcomes is presented in Table 3.

Sensitivity analyses

Complete case analyses at 3 months and 1year and sensitivity analysis accord-
ing to a rewindowing schedule demonstrated comparable results (eTables 5-8).
In a repeated analysis where the worst possible score on the primary outcome
was assigned to the 4 deceased patients at 1 year (1 in the intervention group
and 3 in the usual care group), comparable results were observed (eTables 5-8).

Additional subgroup analyses

Prespecified additional exploratory subgroup analyses demonstrated com-
parable results regarding the primary outcome for all subgroups, as well as a
non-prespecified additional secondary subgroup analysis for patients with par-
ticipation restrictions at baseline, defined as a USER-P-R score <90 (eTable 9).

Classification of evidence

This study provides Class lll evidence that, in patients recovering from an isch-
emic stroke, active screening for emotional and cognitive problems 6 weeks
after stroke did not improve societal participation at 1year.

DISCUSSION

In this multicenter, cluster-randomized controlled trial of stroke patients dis-
charged home directly without inpatient rehabilitation or follow-up treatment at
an outpatient rehabilitation clinic, a screening and care intervention for emo-
tional and cognitive problems did not improve the primary outcome of societal
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participation at 1 year after stroke. Exploratory secondary outcome analyses
suggest that patients receiving the intervention might experience fewer symp-
toms of anxiety at 3 months and an improved QoL at 3 months and 1 year after
stroke.

Previous studies examining the effectiveness of screening and care for emo-
tional and/or cognitive problems after stroke are scarce, especially regarding
societal participation as an outcome.[32-35] Moreover, previous studies are
heterogeneous, which hampers comparison. These studies screened for a broad
spectrum of stroke-related problems and did not consistently use validated
instruments to screen for emotional or cognitive problems. One study offered
5 home visits with a follow-up of 18 months,[33] another study offered frequent
telephonic consultations during the first year,[32] 1 performed the intervention
at 6 months,[35] and 1 did not specify the timing and frequency of the assess-
ment.[34] An improvement in social activities was demonstrated in 1 previous
study,[33] but our finding that societal participation did not improve is in line
with most of the previous research.[32,34,35]

Multiple considerations might explain why the primary outcome did not differ
between treatment groups. First, because emotional and cognitive problems
after stroke have increasingly drawn the attention of healthcare providers, the
contrast may have been small. For example, current guidelines recommend
screening and, in recent campaigns in the Netherlands, increased awareness of
emotional and cognitive problems after brain injury.[7,36,37] Second, societal
participation is a complex outcome measure, influenced by various compo-
nents, so the relationship between the intervention and societal participation
might have been too indirect. Third, we developed an intervention consisting of
a single consultation because we aimed to create an efficient intervention that
does not require extensive resources, is easy to implement, and is cost-effec-
tive. However, this may have been insufficient to produce significant changes.
Fourth, our intervention aimed to offer individualized education and patient-
tailored follow-up care based on screening results. This level of patient-tailored
care may have been too complex or time-consuming for a 1-hour consultation.
Fifth, protocol adherence is a critical factor to consider. Most of the participants
received the intervention (99.2%) and completed all screening instruments
(88.3%), but adherence to the study protocol also encompasses additional ele-
ments, such as follow-up care. While many patients received an additional ap-
pointment at the stroke aftercare outpatient clinics or were referred to primary
nurse-led stroke care, referral rates to first-line therapies and outpatient reha-
bilitation treatment were low. Although these referral rates might be appropri-
ate for minor stroke patients, higher rates could potentially have improved the
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intervention’s effectiveness. In a broader sense, low protocol fidelity may reduce
the effectiveness. Therefore, in accordance with the Medical Research Council's
guideline, a comprehensive process evaluation assessing protocol adherence
will be published separately.[13,38]

At 3 months after stroke, exploratory secondary analyses suggest that patients
experienced fewer symptoms of anxiety and higher QoL, similar to findings of a
comparable intervention after cardiac arrest.[39] These hypothesis-generating
effects may have resulted from reassurance and information provision.[40]
Possibly, the act of screening itself, acknowledging the relationship between
stroke and its potential emotional and cognitive consequences, while dedicat-
ing time and attention to these consequences, might have a reassuring impact.
Previous studies examining screening interventions after stroke reported con-
flicting results.[32,34,35,41-43] Two studies, 1including weekly assessments of
depression or anxiety and 1 examining a postdischarge program with structured
assessments including mental health and cognition, demonstrated higher QoL
and improvement in anxiety.[41,42] One study did not demonstrate a change
in QoL but found less anxiety after an outreach nursing support program.[43]
Other studies did not find enhanced QoL or a decrease in symptoms of anxiety
after some form of screening.[32,34,35] Comparing these results is compli-
cated because the studies were heterogeneous regarding study population and
timing, frequency, and content of the screening.

QoL was assessed using the EQ-5D-5L index score and the EQ-VAS score.
Although the results from both measures pointed in the same direction, the
effects measured with the EQ-VAS were smaller than those measured with the
EQ-5D-5L. This may be explained by previous findings, showing that the EQ-
VAS score is less responsive than the EQ-5D-5L index score in stroke patients.
[44]

The effect sizes we found for both the measurement of symptoms of anxiety and
the QoL are small and below minimally important differences.[45,46] Nonethe-
less, our intervention does no harm and is cheap. Whether this small clinical ef-
fect is sufficient to justify implementation in practice will largely depend on the
results of the cost-effectiveness analysis, which will be published separately.

The question might be raised whether minor stroke patients were the right
target population. While emotional and cognitive problems are probably ad-
dressed during inpatient rehabilitation in patients with severe stroke, we believe
that these problems might go unnoticed in patients with mild stroke who are
discharged home without adequate follow-up care. Although improvements
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may be challenging to measure, we believe that this was the appropriate tar-
get group, because we have shown previously that emotional and cognitive
problems occur just as frequently in patients discharged home compared with
patients who were discharged to inpatient rehabilitation.[4]

Strengths of our trial include its randomized design and sufficient sample size.
Besides, we used relevant patient-reported outcomes. In addition, healthcare
providers who actually perform stroke aftercare on a daily basis were recruited
to perform the intervention, thus adequately mirroring clinical practice. This in-
creases its external validity and also improves future implementation processes.

The following limitations apply to this trial. First, the number of clusters in our
trial was relatively small. Randomization leads to a more balanced baseline dis-
tribution with larger sample sizes. Because cluster randomization is performed
at the cluster level, a smaller number of clusters increase the likelihood of
unequal baseline distributions. Consequently, we ideally would have included a
greater number of clusters with fewer patients per cluster, as baseline charac-
teristics in our study were partly unevenly distributed. While more patients in the
intervention group were treated with IVT, the mRS score at discharge was lower.
In addition, vascular risk factors were more prevalent in the intervention group.
We, therefore, assumed that these unevenly distributed baseline characteristics
did not favor the intervention group but might even have led to underestima-
tion of the true effect size. Next, patients were not informed about the cluster
allocation during the course of the trial to maintain patient masking. Patients
were generally unaware of the exact differences between usual care and the
intervention and were thus masked to treatment allocation. Yet, patients might
have presumed their treatment allocation, and it is possible that more patients
in the intervention group anticipated receiving the intervention. Another
limitation is the ceiling effect of the USER-P-R: 170 of 531 patients scored 100
at baseline. Nonetheless, subgroup analyses did not demonstrate a difference
at1year in patients with participation restrictions at baseline (eTable 9). Hence,
the lack of change of the primary outcome was probably not due to this ceiling
effect. Another limitation is that the outcome assessors of the mRS were not
masked to the treatment allocation. Furthermore, during this trial, we did not
record how patients were treated after a referral, for example, with cognitive
behavioral therapy or pharmacotherapy. Recording this information could have
provided valuable insights and is recommended for future research. Finally,
self-management was a component of our intervention, but the duration may
have been too short for optimal self-management support. We incorporated key
elements of self-management, namely education and shared decision making,
for which some evidence of effectiveness exists.[40,47] A more comprehensive
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self-management approach may have been more effective, as shown by a trial
conducted after our study.[47]

The results of the ECO-stroke trial demonstrate that screening for emotional
and cognitive problems in stroke patients discharged home directly without
inpatient or outpatient rehabilitation did not improve societal participation 1
year after stroke. The intervention demonstrated a potential beneficial effect
on anxiety at 3 months after stroke and on QoL at 3 months and at 1 year after
stroke, which warrants further investigation. The cost-effectiveness of this in-
tervention will be analyzed in our upcoming economic evaluation.
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