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Abstract

Background

Impairments to comprehension and production of speech (aphasia, dysarthria) and swal-

lowing disorders (dysphagia) are common sequelae of stroke, reducing patients’ quality

of life and social participation. Treatment oriented on evidence-based guidelines seems

likely to improve outcomes. Currently, little is known about guideline adherence in stroke

aftercare for the above-mentioned sequelae. This study aims to analyse guideline adher-

ence in the treatment of aphasia, dysarthria and dysphagia after stroke, based on suitable

test parameters, and to determine factors that influence the implementation of recom-

mended therapies.

Methods

Six test parameters were defined, based on systematic study of guidelines for the treatment

of speech impairments and swallowing disorders (e.g. comprehensive diagnostics, early ini-

tiation and continuity). Guideline adherence in treatment was tested using claims data from

four statutory health insurance companies. Multivariate logistic and linear regression analy-

ses were performed in order to test the outcomes.

Results

4,486 stroke patients who were diagnosed with specific disorders or received speech ther-

apy were included in the study. The median age was 78 years; the proportion of women was

55.9%. Within the first year after the stroke, 90.3% of patients were diagnosed with speech

impairments and swallowing disorders. Overall, 44.1% of patients received outpatient

speech and language therapy aftercare. Women were less frequently diagnosed with spe-

cific disorders (OR 0.70 [95%CI:0.55/0.88], p = 0.003) and less frequently received longer
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Editor: Marie Jetté, University of Colorado School

of Medicine, UNITED STATES

Received: May 29, 2021

Accepted: January 18, 2022

Published: February 3, 2022

Peer Review History: PLOS recognizes the

benefits of transparency in the peer review

process; therefore, we enable the publication of

all of the content of peer review and author

responses alongside final, published articles. The

editorial history of this article is available here:

https://doi.org/10.1371/journal.pone.0263397

Copyright: © 2022 Schindel et al. This is an open

access article distributed under the terms of the

Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

Data Availability Statement: Availability of data

and materials: The data associated with the paper

are not publicly available due to legal restrictions

imposed by the health insurance companies

https://orcid.org/0000-0003-3351-8378
https://doi.org/10.1371/journal.pone.0263397
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0263397&domain=pdf&date_stamp=2022-02-03
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0263397&domain=pdf&date_stamp=2022-02-03
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0263397&domain=pdf&date_stamp=2022-02-03
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0263397&domain=pdf&date_stamp=2022-02-03
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0263397&domain=pdf&date_stamp=2022-02-03
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0263397&domain=pdf&date_stamp=2022-02-03
https://doi.org/10.1371/journal.pone.0263397
https://doi.org/10.1371/journal.pone.0263397
https://doi.org/10.1371/journal.pone.0263397
http://creativecommons.org/licenses/by/4.0/


therapy sessions (OR 0.64 [95%CI:0.43/0.94], p = 0.022). Older age and longer hospitaliza-

tion duration increased the likelihood of guideline recommendations being implemented and

of earlier initiation of stroke aftercare measures.

Conclusions

Our observations indicate deficits in the implementation of guideline recommendations

in stroke aftercare. At the same time, they underscore the need for regular monitoring

of implementation measures in stroke aftercare to address group-based disparities in

care.

Introduction

Annually, 795,000 strokes occur in the US [1] and approximately 262,000 in Germany [2].

Common sequelae of left hemisphere strokes are speech impairments (dysarthria), language

disorders (aphasia) and swallowing disorders (dysphagia), which are treated by speech and

language therapy (SLT). It has been reported that 35–52% of patients experience dysarthria

[3,4], 24–41% experience aphasia and 16–44% suffer from dysphagia during the inpatient

phase of stroke care [3–5]. These findings are in line with studies stating that 32% of patients

receive SLT within the first years after stroke [6]. Earlier studies found 29–45% of patients with

dysphagia in the acute stage, 47% in rehabilitation and 17% after 4 months [7]. Dysphagia is

associated with increased mortality due to malnutrition and aspiration pneumonia, and

decreased quality of life due to tube feeding or dietary restriction [3]. The high vulnerability is

also apparent in higher mortality rates, levels of dependency and likelihood of placement in a

nursing home [5].

Clinical practice guidelines exist for the treatment of patients with aphasia, dysarthria and

dysphagia, respectively [8,9]. Guideline-adherent treatment in the acute phase has a positive

effect on the patients’ survival and independence after one year [10]. There is also evidence for

the effectiveness of clinical guidelines in the inpatient post-acute rehabilitation of stroke:

guideline adherence is associated with better recovery of physical function [11], with discharge

home, with improvements on the Functional Independence Measure which includes items on

communication [12], and with higher patient satisfaction [13]. However, stroke aftercare has

been called a “black box” [11], as little is known about outpatient care in particular. Studies in

the UK and Australia hint at limited outpatient provision and small-scale or infrequent thera-

pies in case of chronic aphasia [14,15].

Prospective long-term studies demonstrate remaining comorbidities and complications in

patients across a wide number of domains, with 47.0% of patients being in need of further

stroke aftercare 41 months (study median) after stroke [6]. Figures for SLT provision are

scarce, which limits the evidence base and impedes guideline development. One reason is that

patients with language or speech disorders have a limited ability to provide information or

even give consent. Therefore they are regularly underrepresented or excluded in research

[16,17]. A claims data-based approach seems a suitable method to address that kind of selec-

tion bias and gain evidence in this hard-to-reach patient population.

Our first aim was to extract a set of testable parameters from current SLT and stroke man-

agement guidelines for aftercare treatment of aphasia, dysarthria and dysphagia. Secondly, the

project aimed to analyse the current service provision of SLT in stroke aftercare and identify

characteristics of those patients who are less likely to receive guideline-adherent care.
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Methods

Patients

The sample is based on merged anonymous claims data of four statutory health insurance

companies. Data were routinely collected without addressing a specific research question [18].

In total, the sample included 7,702 patients residing in a metropolitan German city who were

admitted to hospital with a diagnosis of cerebrovascular disease (International Statistical Clas-

sification of Diseases and Related Health Problems German-Modification (ICD-10-GM): I60,

I61, I62, I63, I64, I69, G45) in 2014. The sample used for our calculations consisted of 4,486

patients who received a diagnosis of either a specific speech disturbance (ICD-10-GM code

R47, including the codes R47.0 (aphasia), R47.1 (dysarthria), and R47.8 (other and unspecified

speech and language disorders)) or swallowing disorder (ICD-10-GM code R13 (dysphagia))

or any aftercare SLT. The utilisation of SLT was operationalised through the outpatient billing

data from speech and language therapists. The data set comprises claims data reported for

each patient one year before and one year after the initial stroke incident.

Ethics approval and consent to participate

Ethics approval was obtained from the ethics committee of the Charité –Universitätsmedizin

Berlin on 24 July 2017 (EA2/095/17, chairperson PD Dr med. E. Kaschina).

Representativeness of data

For sample validation, the Berlin stroke registry was used [4,19]. In total, 12,006 stroke inci-

dents were reported in the reference year 2014 [19]. Our sample linked four statutory health

insurance funds, covering 64% of all events. The risk of unobserved selection bias is therefore

reduced [20]. Our sample is older than the median age (78 vs. 75 years in the registry). The

gender distribution differs, with women being over-represented in our sample (56.0% vs.

48.6% in the registry).

Guideline parameters to test for adherence

19 international guidelines for stroke management existed as of 2017 [8,9] which also contain

recommendations for the rehabilitation of aphasia, dysarthria and dysphagia. The three high-

est-valued international guidelines were included in further considerations (S1 Table). In addi-

tion, aphasia, dysarthria and dysphagia recommendations were retrieved from six German-

language guidelines that were previously identified through a systematic guideline appraisal

[21]. Recommendations for outpatient dysphagia rehabilitation were extracted from the three

German-language guidelines identified by an additional search, paralleling that described in

Mandl et al. [21]. Where guideline updates existed, the latest version was used. Guideline

adherence here means an observable implementation of the defined recommendations.

Extraction of parameters to test adherence using claims data was conducted by three scientific

researchers: an experienced speech therapist, a medical doctor, and a medical sociologist. In a

first step, all concrete and specific recommendations were extracted from each guideline. Sec-

ond, comparable recommendations were grouped together, and the verifiability of the results

was discussed in a consensus session.

In total, five specific testable parameters for SLT provision were extracted from the guide-

lines (Table 1): Patients showing speech and language disorders should be treated by profes-

sional speech and language therapists (Parameter 1: speech therapists). To account for

spontaneous remission and early inpatient therapy of disorders [22–24], we defined having at

least two specific diagnoses of speech disturbance (ICD-10-GM code R47, including aphasia
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(ICD-10-GM code R47.0), dysarthria (ICD-10-GM code R47.1), and “other and unspecified

speech and language disorders” (ICD-10-GM code R47.8)) or swallowing difficulties (dyspha-

gia (ICD-10-GM code R13)) during inpatient or outpatient care as the prerequisite for deter-

mining a need of aftercare SLT.

The following parameters consider the quality of SLT and therefore refer exclusively to

those patients who received therapy. For these patients, comprehensive diagnosis is recom-

mended (Parameter 2: specific diagnosis). The assumption is that coding a disease presupposes

diagnosis. Patients receiving SLT were divided into two groups: those with a distinct ICD-

10-GM code (R13, R47), and patients with a generic diagnosis code for stroke (G45, I60-I65).

In addition, guidelines recommend early initiation and continuity of treatment (Parameter

3: continuity). The time gap between inpatient discharge from hospital or rehabilitation to ini-

tiation of aftercare speech therapy should be as short as possible. We calculated a continuous

variable for the number of days without therapy.

Next, the guidelines recommend a high intensity of treatment, which we equated with lon-

ger therapy sessions (Parameter 4). The German health care system provides for therapy ses-

sions of 30, 45 or 60 minutes. Based on the guideline recommendations, we defined a binary

Table 1. Operationalization and origin of test parameters.

Recommendations Guideline of origin Translation into measurable parameter Coding of target variable

1 Treating speech disorders by

speech therapists

DEGAM, ASF, RCP, SIGN Invoice of services (therapy by logopaedist, speech therapist)

for patients with at least two specific speech disorder

diagnoses (ICD-10-GM codes: R13, R47) during inpatient or

outpatient care

Binary variable,

Group 1: 2 specific

diagnoses plus SLT

Group 2: 2 specific

diagnoses, no SLT

Excluded: patients with 0–1

specific diagnosis

2 Comprehensive diagnosis at

the end of or after acute phase

DGN-A, AS, GAB, SIGN Specific diagnosis codes (ICD-10-GM) of "R13" or "R47" in

inpatient or outpatient setting for stroke patients receiving

SLT

Binary variable,

Group 1: specific diagnosis

(R13, R47)

Group 2: generic stroke

diagnosis (G45, I60-I64)

Excluded: patients with no

SLT

3 Early initiation and

continuity of therapy

DGN-A, AS, GAB, RCP, SIGN Time gap from inpatient discharge (hospital, rehabilitation) to

initiation and continuity of SLT aftercare

(= Number of days without SLT)

Continuous variable

given in days

Excluded: patients with no

SLT or received SLT > 90

days

4 Duration of 60 minutes per

session

DGN-A (as 5h/week or 3x60

minutes/week), GAB, SIGN (as

2h/week)

Sessions of 30 or 45 minutes coded as "< 60 minutes", sessions

of 60 minutes coded as "60 minutes"

Binary variable,

Group 1: 60 minutes

Group 2: < 60 minutes

Excluded: patients with no

or other SLT

5� High frequency, with at least

2 sessions per week

AS, DGN-A, GAB (early post-

acute 3x/week, later post-acute

2x/week)), DEGAM

Frequency measured by calculating average number of days

between first 6 SLT sessions

Continuous variable

given in days

Excluded: patients with no

SLT, patients with only one

session

GAS Guideline adherence score

(GAS)

See single items 1)- 4) Additive score of single items 1)—4),

Note: parameter 3) was previously dichotomized at median
Continuous variable,

range [0–4]

�Calculations based on reduced sample of two health insurance companies (n = 3,339). Abbreviations: Australian Stroke Foundation (ASF), Royal College of Physicians

(RCP), Scottish Intercollegiate Guideline Network (SIGN), German Society of Neurology (DGN-A), German Society of Neurology (DGN-D), Aphasie Suisse (AP),

Society for Aphasia Research and Treatment (GAB) and German Society for Neurotraumatology and Clinical Neurorehabilitation (DGNKN), German Society for

General and Family Medicine (DEGAM), German Society for Phoniatrics and Pedaudiology (DGPP).

https://doi.org/10.1371/journal.pone.0263397.t001
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variable distinguishing between shorter (< 60 minutes) vs. longer (60 minutes) duration of

sessions.

Another recommendation specifies higher frequencies of at least 2 sessions per week during

the post-acute phase as preferable (Parameter 5: frequencies). We received individual dates for

the therapies from only two health insurance companies (n = 3,339). To measure frequency,

we calculated the average days between the therapy sessions (Table 1).

Finally, a total score derived from test parameters 1 to 4 was determined for the total sample

(Guideline Adherence Score/GAS). The metric test parameter 3 was dichotomised at the

median beforehand for this purpose. Overall, the score permits values between 0 and 4, with a

higher score implying a higher level of guideline adherence (Table 1).

Independent variables for characterization of patients

To characterise the patients, information on age [continuous], gender [male/female] and dura-

tion of health insurance [dropout date] were taken into account. In addition, a dichotomous

variable was prepared to identify strokes in the year previous to the first stroke included in our

data [prior]. Patients were categorised according to the type of their initial stroke in the obser-

vation period, independent of possible subsequent recurrences with other stroke types. To

measure the existing co-morbidity burden, the age-adjusted Charlson Comorbidity Index

(CCI) was prepared at the time of the initial stroke included in our data. The test serves to esti-

mate morbidity and mortality of patients based on 19 prognostically relevant comorbidities

[25–27]. We used the duration of hospital stay for the initial stroke in 2014 as an indication of

the severity of the stroke [severity]. In this context, patients who stay for 8 or more days are

classified in the severely affected group [28,29]. The selection of relevant comorbidities is

based on previous work by Van den Bussche et al. [30] and on treatment experience in relation

to frequent SLT for underlying morbidities that influence the therapy.

Data analysis

To describe the data set, the frequencies in the total sample and in the groups of stroke patients

with and without SLT were descriptively analysed using the chi squared test. Due to the low

number of cases, Fisher’s Exact Test was used to compare rehabilitation diagnoses. Ordinal

and metrically scaled variables were calculated using Median and Interquartile Range (IQR),

and the Mann Whitney U-test (Wilcoxon Rank Sum test) and Student’s t-Test were performed

to test for differences between the groups. The five test parameters and the Guideline Adher-

ence Score are described in analogue form. Where more than two group means were to be

compared, univariate factorial analysis was used.

We performed multivariate logistic and linear regression analyses in order to test whether

effects persisted after controlling for covariates. The five defined test parameters plus GAS

functioned as target variables. We calculated odds ratios (OR) with 95% confidence intervals

(95% CI). The software package SPSS version 25.0 was used for our statistical analysis. The

significance level was set at p<0.05.

Results

Sample characteristics

The study population comprised a total of 4,486 stroke patients. Of these, 90.3% were diag-

nosed with dysarthria, aphasia or dysphagia and 44.1% had received outpatient SLT within the

first year after the initial stroke (Table 2). The proportion of women was 56.0%. The median

age was 78 years.
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Table 2. Sample characteristics: SLT and No-SLT.

Total No-SLT SLT p-values
n % n % n %

Total analysis sample 4486 100.0 2508 55.9 1978 44.1
Female 2510 56.0 1374 54.7 1136 45.3 0.076

Male 1976 44.0 1134 57.4 842 42.6
Age (median, IQR) 78 - 78 - 77 - 0.061

25% 70 - 70 - 70 -
75% 84 - 85 - 84 -

Speech disturbances, dysphagia, ICD-10-GM codes R47, R131 4051 90.3 2508 61.9 1543 38.1
Inpatient diagnosis (initial hospital stay)

Type of stroke, ICD-10-GM codes
Transient ischemic attack (TIA), G45 719 16.0 471 65.5 248 34.5 < 0.001

Intracerebral haemorrhage (ICH), I60, I61, I62 560 12.5 274 48.9 286 51.1 0.002
Ischemic stroke (IS), I63 3533 78.8 1989 56.3 1544 43.7 0.310
Stroke not specified, I64 208 4.6 120 57.7 88 42.3 0.595

Malfunction patterns with initial stroke (inpatient diagnosis), ICD-10-GM codes
Speech disturbances, dysphagia, R47, R13 3738 83.3 2326 62.2 1412 37.8 < 0.001

Incontinence, N39, R32, R15, G95 1318 29.4 630 47.8 688 52.2 < 0.001
Disorders of gait and mobility, R26 676 15.1 365 54.0 311 46.0 0.277

Paralysis, G81, G82, G83 2898 64.6 1550 53.5 1348 46.5 < 0.001
Comorbidities, ICD-10-GM codes

Dementia, F00-F03, F05.1, G30, G31, R54 487 10.9 278 57.1 209 42.9 0.580
Depression, F32-F33 416 9.3 175 42.1 241 57.9 < 0.001
Parkinson, G20-G22 111 2.5 46 41.4 65 58.6 0.002

Migraine, G43,G44 43 1.0 26 60.5 17 39.5 0.545
Insomnia, G47,F51 89 2.0 39 43.8 50 56.2 0.020

Inpatient condition

Previous stroke (n) 267 6.0 123 46.1 144 53.9 0.001
Days in hospital (median, IQR) 11.0 - 9.0 - 19.0 - < 0.001

25% 6.0 - 5.0 - 7.0 -
75% 28.0 - 23.0 - 34.0 -

Severity (n) < 0.001
Less affected 1616 36.0 1094 67.7 522 32.3

Severely affected 2870 64.0 1414 49.3 1456 50.7
Charlson Index (age adjusted) (median) 7.0 - 7.0 - 7.0 - 0.006

25% 5.0 - 5.0 - 6.0 -
75% 9.0 - 9.0 - 9.0 -

Drop out (12 months after discharge) (N = 4167)� 558 12.4 352 63.1 206 36.9 < 0.001
Utilization rehabilitation services (first stay)

Rehabilitation treatment (n) 1159 25.8 503 43.4 656 56.6 < 0.001
Rehabilitation treatment (diagnosis I60-I69) 880 19.6 378 43.0 502 57.0 0.656

Days in rehabilitation (median, IQR) 28.0 - 26.0 - 31.0 - < 0.001
25% 20.0 - 20.0 - 20.0 -
75% 44.0 - 38.0 - 49.0 -

Speech disturbances, dysphagia, ICD-10-GM codes R47, R13 7 0.2 5 71.4 2 28.6 0.250
Incontinence, N39, R32, R15, G95 4 0.1 1 25.0 3 75.0 0.638

Disorders of gait and mobility, R26 4 0.1 2 50.0 2 50.0 1.000
Paralysis, G81, G82, G83 18 0.4 6 33.3 12 66.7 0.476

(Continued)
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Patients with SLT

Less than half of the patients included in the study received aftercare SLT (44.1%, Table 2).

Factors significantly associated with receiving SLT were a haemorrhagic stroke, higher comor-

bidity burden (Charlson Index, CCI), secondary diagnoses of paralysis, depression, Parkin-

son’s, insomnia, incontinence and a long initial hospital stay (severity) (Table 2). Patients

following transient ischemic attacks (TIA) less often received outpatient SLT. In addition,

patients who were in inpatient rehabilitation after stroke were more likely to get SLT aftercare.

With increasing rehabilitation duration, the likelihood of receiving SLT also increased.

Description of test parameters

Women less frequently received specific speech, language or swallowing disorder diagnoses

and less frequently had long treatment sessions compared to men. Speech therapists were less

often involved in older patients’ SLT aftercare. If SLT was applied, the treatment started earlier

with increasing patient age. Similar observations were made for patients who had had a stroke

in the previous year. Patients with a high Charlson Index score were shown to receive less con-

tinuity of care and shorter therapy duration (Table 3). On average, patients received one SLT

session per week.

Speech therapists (Parameter 1)

Model 1 shows, while controlling for additional influencing factors, that in addition to a stroke

in the previous year (OR 1.66 [95%CI: 1.06/2.6], p = 0.025), the greater severity of the stroke

Table 2. (Continued)

Total No-SLT SLT p-values
n % n % n %

Utilization outpatient medical care/diagnosis, ICD-10-GM codes
Contact to outpatient physician 4157 92.7 2181 52.5 1976 47.5 < 0.001

Stroke diagnosis, G45, I60-I69 2592 57.8 1272 49.1 1320 50.9 0.001
Speech disturbances, dysphagia, R47, R13 886 19.8 354 40.0 532 60.0 0.001

Incontinence, N39, R32, R15, G95 656 14.6 269 41.0 387 59.0 0.001
Disorders of gait and mobility, R26 387 8.6 162 41.9 225 58.1 0.001

Paralysis, G81, G82, G83 1015 22.6 372 36.7 643 63.3 0.001
Comorbidities, ICD-10-GM codes

Dementia, F00-F03, F05.1, G30, G31, R54 492 11.0 258 52.4 234 47.6 0.880
Depression, F32-F33 605 13.5 288 47.6 317 52.4 0.016
Parkinson, G20-G22 91 2.0 37 40.7 54 59.3 0.027
Migraine, G43, G44 60 1.3 32 53.3 28 46.7 0.850
Insomnia, G47, F51 188 4.2 97 51.6 91 48.4 0.883

Utilization of further outpatient therapeutic care

Physical therapy 2470 55.1 798 32.3 1672 67.7 < 0.001
Occupational therapy 995 22.2 201 20.2 794 79.8 < 0.001

SLT = patients with a stroke who received outpatient speech and language therapy (SLT), no SLT = patients with a stroke without outpatient SLT.

�Note: Subsample used, only two health insurances included.
1 Number of patients diagnosed at least once with dysarthria (ICD-10-GM code R47.1), aphasia (ICD-10-Code R47.0), other and unspecified speech disturbances (ICD-

10-GM R47.8) or dysphagia (ICD-10-GM code R13) within the first year after initial stroke event.

https://doi.org/10.1371/journal.pone.0263397.t002
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(OR 1.57 [95%CI: 1.18/2.08], p = 0.002) and also the presence of paralysis (OR 1.17 [95%CI:

1.08/1.3], p<0.001) increase the chance of a speech therapist giving treatment (Table 4).

Specific diagnosis (Parameter 2)

According to the multivariate model, female stroke patients who received speech therapy had

a lower chance of receiving a specific impairment diagnosis than male patients (OR 0.70 [95%

CI: 0.55/0.88], p = 0.003) (Table 4). Equally, the predicted chances of receiving a specific diag-

nosis were lower for patients with transient ischemic attack compared to other types of stroke.

Patients with ischemic stroke, more severely affected patients, and those with paralysis had

greater chances of a specific impairment diagnosis. The likelihood of a specific disorder diag-

nosis was also increased for patients with a post-stroke depression (OR 1.42 [95%CI: 0.95/

2.26], p = 0.084).

Continuity (Parameter 3)

Increasing age, a stroke event in the previous year, and the occurrence of paralysis increased

the likelihood of receiving earlier SLT and therefore more continuous aftercare after discharge

from an acute hospital or inpatient rehabilitation centre (p>0.034, Table 5).

Duration of sessions (Parameter 4)

In the multivariate model, being female (OR 0.64 [95%CI: 0.43/0.94],p = 0.022) and a higher

Charlson Index (OR 0.89 [95%CI: 0.80/0.99], p = 0.032) were associated with a reduced chance

of receiving longer therapy sessions of 60 minutes (Table 4).

Frequencies (Parameter 5)

Higher frequencies in therapies were observed for patients with more severe stroke. In con-

trast, less frequent SLT was associated patients with a TIA as initial stroke in the observation

period (Table 5).

Guideline adherence score (GAS)

Higher probabilities of simultaneous implementation of several guideline recommendations

were to be expected with increasing patient age (Beta 0.105, p = 0.03). Other predictors that

made guideline adherence more or less likely were not identified (Table 5).

Discussion

The findings shown provide important initial indications of guideline adherence in stroke

aftercare of dysarthria, aphasia and dysphagia. As measured by the defined test parameters, we

observed some disadvantageous deviations from guideline recommendations in the case of

female patients, patients with severe stroke (as captured by hospitalization duration) and

higher rates of comorbidities. Further, women were less likely to receive specific disorder diag-

noses and longer therapy sessions. In the case of younger patients, more time elapsed before

the take-up of aftercare speech therapies. In addition, patients of older age were less likely to

use SLT aftercare than younger patients. A deeper look into the data shows that the implemen-

tation of recommendations is not necessarily related to specific patient groups per se. While

some recommendations are implemented well, others for the same group might appear to be

in great need of improvement.
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Sample characteristics

As we have shown, patients who receive SLT are often in a poorer state of health and have a

higher comorbidity burden than patients with no SLT. For example, our findings confirm

observations of previous studies that report frequent occurrence of dementia disorders and

depression after strokes [31,32]. In our sample, the group receiving SLT was also dispropor-

tionally often diagnosed with insomnia. The comorbidities mentioned may make it more diffi-

cult to implement guideline recommendations, because patients’ ability to cooperate may be

reduced due to the progressive course of dementia or their willingness to cooperate may be

impeded due to low spirits and a depressive state [33].

Speech therapists

The majority of patients with multiple diagnosis of specific speech, language, and swallowing

impairments receives aftercare through speech and language therapists. Previous studies and

registers reported high inpatient therapy quotas, showing that as many as over 90% of patients

received comprehensive testing and early application of SLT during their inpatient stay [4,5].

A large-scale British study reported that 77% of patients required SLT, and this was also pro-

vided for 98% of these patients during their stay in hospital [5]. However, one patient in four

was discharged from hospital to their homes with impairments and very little is known about

aftercare utilization among this group [5]. In an earlier study, Code et al. observed a decline in

the utilization of SLT after discharge compared with treatment in hospital and rehabilitation

centres [14]. In this study, the higher level of guideline adherence observed in aftercare in

cases of severe stroke, paralysis and the occurrence of stroke in the previous year pointed to

better implementation of the guideline recommendations in the case of highly vulnerable

groups. Patients with less severe stroke or following an initial stroke less frequently received

SLT aftercare, or made use of such a therapy, despite a relevant diagnosis. In this context we

should bear in mind that aphasia has been found to have a higher impact on health-related

quality of life than cancer and Alzheimer’s disease [34], and, unsurprisingly, both aphasia and

dysarthria have a negative impact on social participation [34–36]. A possible explanation

might be competing priorities after discharge where in most cases, patients have to organize

their complex care alone. A current study claims that older stroke survivors prioritise improv-

ing their balance and walking problems above aphasia or speech difficulties, which might

explain the reduced utilization of aftercare SLT [37]. Studies show that even after leaving hos-

pital, the majority of stroke patients still demonstrate a comprehensive need for treatment that

is largely not fulfilled [6]. Contributing structural factors include the fact that organising after-

care can be overtaxing or frustrating [38] and the shortage of treatment places due to the

increasing lack of trained staff in this professional field [39]. Multiple factors such as social

determinants (lack of transportation, access to community service, financial situation), social

support (family support, community support) and issues within the health system (disconnect

between services and sectors) mean that the group of stroke patients, usually older people,

must be viewed as particularly complex, and individual support needs can vary greatly [40].

The failure to address these disorders through specialists after inpatient discharge needs fur-

ther examination.

Specific diagnosis

A prerequisite for appropriate treatment is a prior comprehensive diagnosis resulting in the

provision of diagnoses that are as specific as possible. Specific diagnoses have been made

beforehand for the majority of patients who received SLT aftercare. It is striking, however,

that the available data show a comparatively lower level of specific diagnoses for female stroke
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patients. A range of gender-related differences in care are documented even at an early stage in

intensive care [29,41,42]. For example, female patients more frequently report atypical symp-

toms, resulting in a less prompt stroke diagnosis that comes too late for thrombolytic therapy

[42]. Undiagnosed and untreated pre-existing conditions, such as high blood pressure, occur

more often in the group of women patients, also making them less suitable for thrombolytic

therapy [42]. On the other hand, older age when the stroke occurs, linked with more frequently

living alone, are associated with slower awareness of symptoms and later arrival in hospital. As

a result, worse functional outcomes and more frequent impairments [41], lower quality of life

[43] and higher levels of hospital mortality [29] are observed among female patients. There is

often a need for post-inpatient therapy [6], but lower social status and smaller social networks

seem to make this more difficult to address [17]. To explain the lower level of guideline adher-

ence observed for female patients in relation to aftercare SLT, supplementary primary data are

required to characterise them in more detail.

Early initiation and continuity

One aspect of guideline-adherent therapy after stroke is early therapy initiation for stroke

patients after hospital discharge. We found that half of the patients began aftercare within

just under two weeks, with older and severely affected patients tending to start treatment

faster. A study from New Zealand found comparable mean delays of 14 days until SLT initia-

tion [44]. Minorities and persons with inadequate health insurance were less likely to receive

SLT within this period [45]. Other studies stated that the initiation of therapy for the major-

ity of patients took place after 6 weeks, with patients being particularly dissatisfied with the

low amount of outpatient therapy provision [46]. In line with our results, an earlier study

found that patients with aphasia who needed domiciliary visits received less therapy and at a

later stage after hospital discharge than their more mobile peers [47]. Small social networks

might complicate the organization of early initiation and continuity of care [17,41]. The

way service provision and claims are organised in the German health care system may help

explain the quicker initiation of outpatient aftercare in Germany compared to the situation

in other countries. Patients with statutory health insurance usually receive a prescription for

outpatient speech and language therapy from their GP. The prescription expires if the rele-

vant outpatient aftercare treatment does not begin within 14 days. Other possible reasons

behind the relatively rapid initiation of aftercare in Germany are local supply advantages

due to the urban location of the study and the general obligation to hold health insurance

in Germany.

Duration of sessions

The majority of patients receives shorter therapy sessions than recommended in the guide-

lines. According to the guidelines, therapy should be “as tolerated and feasible” according to

the patients’ state of health [48]. This seems to provide a possible explanation for the lower

likelihood of longer therapy sessions shown in our data for the group of patients with a higher

comorbidity burden. We found no explanation as to why the majority of probably more robust

female patients also receive shorter therapy sessions. International studies also report that ther-

apy sessions in practice are shorter than recommended in clinical guidelines [5]. Both fre-

quency and duration of sessions might be improved using telemedicine options. Preliminary

studies show high levels of participation in telemedicine provision among the group of women

identified as vulnerable, due to the expectation of shorter waiting times, and more frequently

report greater patient satisfaction [49,50].
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Frequencies

A further recommendation found in different guidelines was that SLT should be provided

with high frequency of at least 2 sessions per week. Our results indicate a lower frequency

and therefore inadequate provision. Code et al. reported equivalent findings for the UK with

an average of 1–1.5 hours/week treatment for chronically aphasic people attending aftercare

services [14]. Low frequencies of aftercare aphasia therapy have been reported previously

[15,47,51–54]. Patients needing domiciliary visits [47], patients in aged care, and those

treated in private practices [54] were most at risk of under-provision. We confirm the clear

gap between practice patterns and research evidence that has previously been addressed else-

where [53]. An opposing argument against high frequency therapy was reported in Brady

et al., stating that patients more often stop attending high-intensity therapy [55].

Guideline adherence score (GAS)

The overall view shows that under this parameter, the majority of patients who required SLT

were not given care in line with the guideline recommendations. The observed “age effect”

underlines the attention paid by care providers when dealing with older patients. According

to that, the worse physical and mental health associated with age [43] may possibly promote

guideline-adherent care.

Guideline adherence visibility in claims data

Evidence exists that clinical guidelines can improve outcomes of treatment conducted by both

medical doctors [56] and by professions allied to medicine [57]. Beside bridging the research-

practice gap, clinical guidelines are meant to reduce inappropriate variation in health care pro-

vision [58], thus improving health care equity. Ever since there have been guidelines, their

implementation into clinical practice and guideline adherence have been an issue [59]. To our

knowledge, no study has yet explicitly and comprehensively analysed whether and to what

extent the provision of aftercare SLT adheres to current guidelines regarding the rehabilitation

of aphasia, dysarthria and dysphagia after stroke. The analysis of health insurance claims data

has been successfully applied previously to investigate guideline adherence and the influence

of patient characteristics, for instance in patients with chronic coronary heart disease and

peripheral arterial disease [60,61]. There were attempts in Japan to use claims data to develop

quality indicators for stroke treatment [62]. Our study contributes the usability of claims data

for health care services analysis even in an aftercare setting and for hard-to-reach patients, due

to their communication restrictions, while providing conceivable indicators for SLT.

Clinical relevance

The data presented here suggest that guideline adherence in outpatient follow-up of speech,

language, and swallowing disorders after stroke requires significant improvement. For exam-

ple, neither the guideline-recommended therapy frequencies nor the recommended 60-minute

duration of therapy sessions are frequently achieved. In addition, the interval of approximately

2 weeks between discharge from the hospital and initiation of SLT treatment measures in out-

patient follow-up is too long. Less than two-thirds of patients with repeatedly diagnosed speech

and language disorders during acute inpatient stay were subsequently treated by outpatient

SLT. The highest adherence to guidelines was observed when a specific diagnosis (as a prereq-

uisite for SLT) was present. Structures and processes need to be established that can ensure

guideline-adherent treatment of these patients in clinical practice according to their specific

needs.
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Limitations

The secondary data used for this study were originally collected for the purpose of settling

accounts between health insurance companies and service providers, not for scientific pur-

poses. They are in principle suitable to reflect the care provided–with no recruitment bias.

The logic of the data origin, however, means that there is a chance that patients with relevant

impairments who need SLT, but who received no diagnosis or care, were not considered.

The issue of large scale undercoding of diagnoses in administrative date has previously been

mentioned elsewhere [63]. The authors’ approach of operationalising the severity of the

stroke using the duration of the initial stay in hospital (LOS) is tried and tested; however, as

an individual indicator it is rather too general. A previous need for care or pre-existing con-

ditions are as likely to cause longer hospital stays as a severe stroke. If present, a combination

of additional indicators for LOS (e.g., sequelae (hemiplegia, neurological neglect), change in

nursing care (e.g., to level 3 for the first time after stroke)) is recommended [28]. Where fur-

ther indicators are available, e.g., in the form of the Stroke Severity Index, they should also

be taken into account [64,65]. Statements on the adequacy of treatment are only possible to

a limited extent. An apparent insufficiency in care provision, for example, may reflect the

patients’ preferences or may be oriented on patients’ endurance limits, type of therapeutic

stimulus or contraindications in the patient [66]. A lower level of patient take-up may be

due to improved health with a concomitant reduced requirement, or to a lack of social net-

works and depressive episodes. The lack of specific diagnoses should be discussed because in

practice, SLT is also prescribed without a specific diagnosis, simply based on the indication

of a general stroke diagnosis. The comprehensive diagnosis is then carried out by the SLT

therapists, whose diagnoses are not visible in the claims data. On the other hand, patients

with multiple diagnoses who receive no SLT need not necessarily be viewed as inadequately

provided for. Depending on the initial severity, lesion location and lesion size, spontaneous

recovery is possible [22–24].

The suggested test parameters are an attempt to make existing guideline recommendations

visible in secondary data. In many cases, guidelines do not include very concrete recommenda-

tions, which made it more difficult to develop reliable test parameters. One issue is that the

structure of claims data limits the detailed operationalising of test parameters and a range of

guideline recommendations cannot be reflected in the available claims data. This applies, for

example, to the involvement and coaching of family members, or participation in self-help

groups. In addition, health insurance companies give no information about the content and

quality of specific therapeutic training or the patients’ subjective motivation and satisfaction.

Finally, we should note that the analyses are based on data from statutory health insurance

companies. Patients with private insurance—who comprise only 10% of all health insurance

holders in Germany, however—are therefore not included in the sample.

Conclusion

These findings provide important initial indications for guideline adherence in the aftercare

of dysarthria, aphasia and dysphagia following stroke. The suggested test parameters and the

total score represent an attempt to draw aftercare treatment of speech impairments into

clearer focus for future research. Continuous monitoring of the implementation of guideline

recommendations may help to systematically identify disparities in care and to optimise

treatment in a targeted way. Initial research findings suggest that telemedicine provision is

suitable as a supplement to previous face-to-face treatment provision in order to provide tar-

geted treatment.
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