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Abstract

Introduction

Research on stroke rehabilitation mainly concerns the first year of recovery, and there is a

lack of knowledge regarding long-term rehabilitation needs and associated factors.

Aim

The aim was to explore the perceived needs for rehabilitation services of people six years

after stroke and factors associated with having rehabilitation services needs met.

Methods

The study was a 6-year follow up of a prospective study on the rehabilitation process after

stroke. Data on perceived needs for rehabilitation, personal factors, disease specific factors,

and patient-reported disability were collected through face-to-face interviews in the partici-

pants’ homes. Logistic regression models were created to explore associations between

having rehabilitation services needs met in 11 problem areas (dependent variable) and the

independent variables: involvement in decisions regarding care and treatment, sex, age,

sense of coherence, self-defined level of private financing, stroke severity, frequency of

social everyday activities, perceived impact of stroke, and life satisfaction.

Results

The 121 participants had a mean age of 63 years at stroke onset and 58% were men. In all

problem areas the majority (53–88%) reported having needs met at six years after stroke,

however 47% reported unmet needs regarding fatigue and 45% regarding mobility. A lower

perceived impact on participation was found to be associated with having rehabilitation

services needs met in seven problem areas: mobility, falls, pain, fatigue, concentration,

memory, and sight. The strongest association for having needs met was found for the inde-

pendent variable, involvement in care and treatment, within the three problem areas mobil-

ity, falls, and speaking.
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Conclusion

In a long-term perspective, there were several modifiable factors associated with having

rehabilitation services needs met. The most prominent were perceived involvement in care

and treatment, and perceived participation. These factors had a stronger association with

having rehabilitation services needs met than disease specific factors six years after stroke.

Introduction

Stroke is a major health problem due to high prevalence, long-lasting disability [1] and social

impact [2]. Even though progress has been made in diagnostics and acute treatment, a stroke

often has a significant negative impact on a person’s health and frequently leads to a wide

range of activity limitations and participation restrictions, even in a long-term perspective [3,

4]. Hence, active rehabilitation early after a stroke is recommended [5, 6]. It is recommended

that rehabilitation after stroke should include a holistic perspective, the active involvement of

people with stroke, and the services of a multidisciplinary team [6]. The team should have pro-

fessional knowledge, skills and experience to work in partnership with people with stroke and

their close relations [7]. However, rehabilitation interventions and research in rehabilitation

after stroke often focus on the first year of recovery, and there is less knowledge on functioning

in everyday life and the needs for rehabilitation and support in the long-term. Nevertheless,

studies show that there are persistent long-term consequences after stroke [8–10], indicating a

need to increase the understanding of how such consequences can be reduced. Furthermore,

many people, with persisting declined functioning post stroke, report unmet needs for rehabil-

itation in many different areas [11–16].

Factors that have been reported to be associated with unmet needs for rehabilitation after

stroke constitute higher [14] or lower age at stroke onset [15, 17], a more severe stroke [11],

higher perceived impact of stroke [11], pain [14], depression [14, 15, 17], fatigue [17] depen-

dency in activities of daily living (ADL) [14, 15], greater disability [18–20] and not returning to

work [7]. Met needs have been reported to be associated with shared decision-making in goal-

setting during rehabilitation [12, 21], number of rehabilitation contacts during the first 4 months

[20], and contact with rehabilitation throughout the first year after stroke [22]. However, only a

few of the studies mentioned above have a longer perspective than one year after stroke.

Previous studies on factors associated with unmet needs after stroke mainly focus on dis-

ease-related factors, impairments and activity limitations as assessed by health professionals.

However, as needs identified by health professionals have been reported not to capture all

those identified by people with stroke [23], the individual’s perspective should also be included

as recommended by WHO [24]. In partnership with the healthcare professionals, the patients

with stroke should be actively involved in the rehabilitation process, be able to express their

needs and values, and have the opportunity to make informed decisions about their rehabilita-

tion [21, 25–28]. Involving patients in shared decision-making has been reported to increase

patient satisfaction and motivation, and create a greater sense of ownership [12, 29–32]. Thus,

when exploring factors underlying the many unmet needs after stroke, not only disease-spe-

cific factors and assessments performed by health professionals, but also the patients’ perspec-

tives, should be included.

Therefore, the aim of the present study was to explore the perceived needs for rehabilitation

services of people six years after stroke, as well as factors (personal, disease specific, and

patient-reported) associated with having rehabilitation services needs met.
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PLOS ONE | https://doi.org/10.1371/journal.pone.0227867 January 15, 2020 2 / 15

be put to our Research Data Office (rdo@ki.se) at

Karolinska Institutet, and will be handled according

to the relevant legislation. In most cases, this will

require a data processing agreement or similar

with the recipient of the data.

Funding: LvK: Swedish Research Council 2007-

3087 and 2013-2806 http://www.vr.se/,
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Methods

Participants and procedure

This study was a 6-year follow up of the study Life After Stroke phase 1 (LAS-1), a prospective

study of the rehabilitation process during one year after stroke described in detail previously

[11, 22, 33]. Originally, 349 patients diagnosed with stroke were consecutively recruited from

the stroke units at Karolinska University Hospital between 2006 and 2007. For the 6-year fol-

low-up, participants from LAS-1 who were still alive were contacted, informed about the study

and asked to participate. After written informed consent had been obtained, data were col-

lected in one session through face-to-face interviews in the participant’s home by research

assistants trained for the purpose (occupational therapists or physiotherapists) with extensive

experience in rehabilitation after stroke. The participants in the present study were persons

included in LAS-1 who agreed to participate in the six-year follow-up and who answered the

Stroke Survivor Needs Survey Questionnaire (SSNSQ) [13].

Ethical permission was applied for and then granted by the Regional Ethics Committee in

Stockholm both for the original study and the 6-year follow-up study (applications: 2005/

1462-31/3, 2011/1573-32 and 2012/428-32).

Measurements

Dependent variable. To assess the participants’ perceived needs after stroke, the SSNSQ

[13] was used. The questionnaire consists of 44 closed questions with response categories to

assess the level of change or needs in seven domains. The SSNSQ was developed to assess per-

ceived needs after stroke and included questions from validated questionnaires. It was vali-

dated in a review process by the King’s College London Stroke Research Patients and Family

Group (a service user research advisory group) [13]. In the present study, 11 questions within

the domain “health after stroke” were used concerning needs for rehabilitation services in the

problem areas: mobility, falls, incontinence, pain, fatigue, emotion, concentration, memory,

speaking, reading, and sight. Participants were asked to choose from five response categories

in relation to support received. For example, ‘Since your stroke, have you had enough treat-

ment to help improve your mobility (e.g. walking, moving your legs)?’—1. Yes definitely; 2.

Yes to some extent; 3. No, I did not get enough treatment; 4. I did not want treatment; 5. I did

not have any mobility difficulties. Answers were categorized into needs met (alternatives 1 and

4–5), and needs met to some extent, or unmet (alternatives 2–3).

Independent variables. One additional question from the SSNSQ, domain “health after

stroke”, about involvement in decisions regarding care and treatment was included. Partici-

pants were asked to choose from five response categories in relation to involvement: ‘Since

your stroke, have you been involved as much as you have wanted to be in decisions about your

care and treatment?—1. Yes definitely; 2. Yes to some extent; 3. No, but I would have liked to

have been more involved; 4. No, but I did not mind; 5. Don’t know/Can’t say; 6. I have not had

any care or treatment since my stroke. Answers were categorized into involved (alternatives 1

and 4) and involved to some extent or not involved (alternatives 2–3).

Data on age and sex were retrieved from the medical records. To assess sense of coherence

(SOC) the 13-item version of the SOC scale was used [34]. The SOC scale is a self-report ques-

tionnaire consisting of 13 items rated on a seven-graded Likert scale. The total score ranges

from 13 (weak SOC) to 91 (strong SOC). An adult individual’s SOC is considered to be rela-

tively stable over time [34]. Self-defined level of private financing (sufficient, just sufficient,

insufficient) was collected through interview. In the analyses, the answers were aggregated into

sufficient and just sufficient/insufficient). Using the Barthel Index [35], which has shown good
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agreement with other stroke severity measures, stroke severity was categorized as recom-

mended: mild (scores 50–100), moderate (scores 15–49) or severe (scores�14) [36]. In the

analyses, the scores were aggregated into mild and moderate/severe. Data on frequency of

social everyday activities were collected using the Frenchay Activities Index (FAI) [37]. The

FAI consists of 15 items and the score is based on the frequency with which an activity has

been performed during the previous 3 or 6 months. The total score ranges from 0 (inactive) to

45 (very active). To assess perceived impact of stroke, the Stroke Impact Scale (SIS) 3.0 was

used [38]. The SIS consists of 8 domains: strength, memory and thinking, emotion, communi-

cation, activities in daily life, mobility, hand function, and participation. The SIS is made up of

59 items and scores range from 0 (maximum impact) to 100 (no impact). In addition, per-

ceived recovery after stroke is rated on a visual analogue scale ranging from 0 (no recovery) to

100 (full recovery). Data on life satisfaction was collected using the Life Satisfaction Checklist

(LiSat-11) [39]. The LiSat-11 is a self-report questionnaire that assesses life satisfaction with

the global item “Life as a whole” and ten domain specific items. Answer alternatives range

from 1 (very dissatisfied) to 6 (very satisfied). In the present study, the overall item “Life as a

whole” was included and categorized as recommended: not satisfied (alternatives 1 to 4) and

satisfied (alternatives 5 and 6) [40].

All data were collected at the six-year follow-up except for data on stroke severity and age

which were collected within the first week after stroke onset, and data on SOC which were col-

lected at 12 months post stroke.

Analyses

To analyse differences between participants with met and unmet needs related to the 11 prob-

lem areas, univariable logistic regression analyses were performed. Eleven logistic regression

models were created to explore associations between having rehabilitation services needs met

in regard to each problem area, respectively (dependent variable), and the independent vari-

ables. In all models the independent variables were: involvement in decisions on care and

treatment, age, sex, SOC, self-defined level of private financing, frequency of social everyday

activities, SIS domain corresponding to the dependent variable or stroke severity in cases

where no corresponding SIS domain was identified, SIS participation, SIS recovery, and life

satisfaction. Participants with missing data in a model were excluded from that particular

model. A stepwise forward selection was used where variables with p�0.05 were entered and

those with p�0.10 were removed. The Enter method was then used to verify a final model with

more patients since several variables with missing data may have been excluded. Significance

level was set to 0.05. SAS1 System 9.4, SAS Institute Inc., Cary, NC, USA was used for the sta-

tistical analyses.

Results

At the 6-year follow-up 121 participants remained in the study; 166 were deceased, 44 declined

to take part and 18 could not be traced. Additionally, 11 had not answered the SSNSQ, thus

110 participants were included in the present study. Their mean age at stroke onset was 63

years, ranging from 24 to 85 years, 64 (58%) were men, and 91 (83%) had a mild stroke sever-

ity. The mean age of all 349 participants in the original study group at stroke onset was 72

years, ranging from 24 to 95 years, 188 (54%) were men, and 213 (61%) had a mild stroke

severity. The mean age at stroke onset of the 239 participants from the original study group

who were deceased or non-responders was 76 years, ranging from 37 to 95 years, 125 (52%)

were men, and 123 (51%) had a mild stroke severity. There was no difference between study
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participants and non-responders in sex (p = 0.203) but the non-responders were significantly

older than the participants (p<0.001).

Table 1 presents the characteristics of participants with met and unmet needs related to the

11 problem areas categorized with respect to the independent variables, and p-values from the

univariable analyses. In all problem areas the majority reported having met needs, although

47% reported unmet needs related to fatigue problems and 45% related to mobility problems.

Participants who perceived a lower impact on participation and a higher recovery after stroke

were more likely to report having rehabilitation services needs met in all problem areas except

sight.

Results from the logistic regression analyses are shown in Table 2. A lower perceived impact

on participation was found to be associated with having rehabilitation services needs met in

seven problem areas: mobility, falls, pain, fatigue, concentration, memory, and sight. However,

the strongest association was found for the independent variable, involvement in care and

treatment, within the three problem areas mobility, falls, and speaking.

Discussion

This study shows that although the majority report met needs for rehabilitation services six

years after stroke, between 19% and 47% report unmet needs within all problem areas studied.

The largest proportions of unmet needs were found within the areas mobility and fatigue. Sev-

eral factors, which varied between the 11 problem areas, were associated with having rehabili-

tation services needs met. However, the most prominent factors were lower perceived impact

on participation and involvement in care and treatment. Since these factors may be modifiable,

the results are highly important and of great clinical significance for rehabilitation after stroke.

Almost half of the participants reported unmet needs in relation to fatigue and mobility.

These results are in line with previous studies showing that fatigue and mobility problems are

common long after the stroke occurred and impact negatively on many aspects of functioning,

in particular participation in everyday life [41–44]. Since rehabilitation targeting mobility can

yield beneficial effects [45] even in the chronic phase after stroke [46], our results indicate that

there is a need for recurrent long-term rehabilitation. For people with remaining disability

after stroke one option to maintain mobility might be to have increased access to and possibili-

ties for physical activity in the community [47]. There is also an urgent need to develop and

evaluate interventions to reduce fatigue because the evidence base for the effectiveness of inter-

ventions targeting fatigue is limited [48].

Participants with a low perceived impact on participation were more likely to report reha-

bilitation services met needs in seven of the problem areas. Whilst several studies highlight

participation as crucial after stroke and with potential to contribute to essential aspects such as

a sense of belonging and purpose, identity, autonomy, independence and confidence [49], less

is known about how participation best should be supported. Support and services that include

social and leisure activities have been prioritized among persons with stroke about one-year

post stroke [50]. Moreover, a meta ethnographic review [49] of social participation suggests

that persons with stroke build confidence to participate in activities by learning from both

health professionals and other persons with stroke, and by their own trying and practicing.

Rehabilitation services have been described as having a too strong biomedical focus [51] com-

pared to the patients’ focus on regaining former roles and on psychosocial needs. A strong

focus not only on participation in rehabilitation, creation of opportunities for peer-learning,

but also access to long-term support to promote participation after stroke, could potentially

contribute to the positive perception of participation and reduce unmet long-term needs for

rehabilitation [52].

Long-term needs for rehabilitation after stroke
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Table 1. Characteristics of participants and univariable analyses of met and unmet needs by problem area.

Need met Need met to some extent or Unmet� P-value

Mobility problems, n (%) 60 (55) 49 (45)

Age, median 65 63 0.885

Sex, n

Men/Women 39/21 25/24 0.142

Sense of coherence, median 81 78 0.095

Private financing, n

Enough/Just enough or Not enough 41/19 20/29 0.005

SIS Mobility, median 96 88 <0.001

Frenchay Activities Index, median 32 26 0.006

Involvement in care and treatment, n

Involved/Involved to some extent or Not involved 43/12 16/24 <0.001

SIS Participation, median 92 69 <0.001

SIS Recovery, median 90 64 <0.001

Life Satisfaction, n

Satisfied/Not satisfied 37/18 21/23 0.052

Falls, n (%) 76 (70) 33 (30)

Age, median (IQR) 64 62 0.923

Sex, n

Men/Women 46/30 18/15 0.561

Sense of coherence, median 78 78 0.095

Private financing, n

Enough/Just enough or not enough 48/28 13/20 0.024

SIS Mobility, median 96 82 <0.001

Frenchay Activities Index, median 32 24 0.002

Involvement in care and treatment, n

Involved/Involved to some extent or Not involved 48/18 11/18 0.002

SIS Participation, median 89 63 <0.001

SIS Recovery, median 85 60 <0.001

Life Satisfaction, n

Satisfied/Not satisfied 45/25 13/16 0.077

Incontinence problems, n (%) 85 (78) 24 (22)

Age, median 64 66 0.862

Sex, n

Men/Women 51/34 13/11 0.609

Sense of coherence, median 81 68 0.007

Private financing, n

Enough/Just enough or not enough 53/32 8/16 0.014

Stroke severity

Mild/Moderate or Severe 78/7 13/11 <0.001

Frenchay Activities Index, median 32 17 <0.001

Involvement in care and treatment, n

Involved/Involved to some extent or Not involved 47/28 12/8 0.827

SIS Participation, median 86 61 <0.001

SIS Recovery, median 80 50 <0.001

Life Satisfaction, n

Satisfied/Not satisfied 50/28 8/13 0.036

Pain, n (%) 88 (81) 21 (19)

(Continued)
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Table 1. (Continued)

Need met Need met to some extent or Unmet� P-value

Age, median 65 62 0.044

Sex, n

Men/Women 55/33 8/13 0.047

Sense of coherence, median 81 69 0.008

Private financing, n

Enough/Just enough or not enough 53/35 8/13 0.071

Stroke severity, n

Mild/Moderate or Severe 76/12 15/0 0.106

Frenchay Activities Index, median 30 31 0.514

Involvement in care and treatment, n

Involved/Involved to some extent or Not involved 51/27 7/9 0.111

SIS Participation, median 80 63 0.002

SIS Recovery, median 84 63 0.003

Life Satisfaction, n

Satisfied/Not satisfied 48/30 10/10 0.351

Fatigue problems, n (%) 57 (53) 51 (47)

Age, median 66 61 0.060

Sex, n

Men/Women 31/26 32/19 0.380

Sense of coherence, median 80 76 0.659

Private financing, n

Enough/Just enough or not enough 37/20 23/28 0.040

Stroke severity, n

Mild/Moderate or Severe 49/8 40/0 0.308

Frenchay Activities Index, median 32 30 0.864

Involvement in care and treatment, n

Involved/Involved to some extent or Not involved 35/15 23/21 0.080

SIS Participation, median 88 90 0.004

SIS Recovery, median 90 89 0.036

Life Satisfaction, n

Satisfied/Not satisfied 30/20 28/19 0.966

Emotional problems, n (%) 78 (71) 32 (29)

Age, median 66 62 0.025

Sex, n

Men/Women 46/32 18/14 0.793

Sense of coherence, median 81 70 0.007

Private financing, n

Enough/Just enough or not enough 49/29 12/20 0.017

SIS Emotion, median 94 86 0.083

Frenchay Activities Index, median 32 27 0.256

Involvement in care and treatment, n

Involved/Involved to some extent or Not involved 43/24 16/12 0.520

SIS Participation, median 88 66 0.003

SIS Recovery, median 80 70 0.003

Life Satisfaction, n

Satisfied/Not satisfied 43/25 15/16 0.167

Concentration problems, n (%) 70 (65) 37 (35)

(Continued)
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Table 1. (Continued)

Need met Need met to some extent or Unmet� P-value

Age, median 68 59 0.003

Sex, n

Men/Women 43/27 19/18 0.316

Sense of coherence, median 81 70 0.007

Private financing, n

Enough/Just enough or not enough 45/25 14/23 0.010

SIS Memory and thinking, median 95 80 0.049

Frenchay Activities Index, median 31 30 0.580

Involvement in care and treatment, n

Involved/Involved to some extent or Not involved 44/18 14/18 0.012

SIS Participation, median 89 73 0.006

SIS Recovery, median 83 74 0.035

Life Satisfaction, n

Satisfied/Not satisfied 38/24 20/15 0.689

Memory problems, n (%) 76 (71) 31 (29)

Age, median 65 61 0.129

Sex, n

Men/Women 44/32 18/13 0.987

Sense of coherence, median 81 69 0.028

Private financing, n

Enough/Just enough or not enough 48/28 12/19 0.023

SIS Memory and thinking, median 95 80 0.050

Frenchay Activities Index, median 32 26 0.061

Involvement in care and treatment, n

Involved/Involved to some extent or Not involved 48/20 10/16 0.005

SIS Participation, median 84 72 0.017

SIS Recovery, median 80 68 0.042

Life Satisfaction, n

Satisfied/Not satisfied 42/25 15/15 0.243

Speaking difficulties, n (%) 85 (78) 24 (22)

Age, median 64 59 0.192

Sex, n

Men/Women 51/34 12/12 0.383

Sense of coherence, median 79 77 0.704

Private financing, n

Enough/Just enough or not enough 50/35 10/14 0.140

SIS Communication, median 94 81 0.003

Frenchay Activities Index, median 31 30 0.174

Involvement in care and treatment, n

Involved/Involved to some extent or Not involved 52/22 7/14 0.003

SIS Participation, median 84 63 0.005

SIS Recovery, median 80 63 0.004

Life Satisfaction, n

Satisfied/Not satisfied 48/29 10/12 0.160

Reading difficulties, n (%) 95 (88) 13 (12)

Age, median 64 65 0.445

Sex, n

(Continued)
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Findings in the present study indicate that having been involved in care and treatment can

contribute to reporting met rehabilitation services needs related to mobility, falls and speaking.

Involvement in discussions, planning and decisions on care and treatment are core compo-

nents in person-centred care [53], patient participation [54] and shared decision-making [55,

56]. Shared decision-making aims to support patients’ self-determination and autonomy by

providing information and supporting deliberation. It has been suggested that defined steps in

shared decision-making involve choice talk, option talk and decision talk together with the use

of decision tools [57]. There is no information on the extent to which the participants in the

present study were involved in such shared decision-making nor on healthcare services that

can be defined as person-centred. However, in previous studies both patients [58] and staff

[59] have described the informal parts of the patient-staff relationship, such as human con-

nectedness and incorporating the patients’ experiential knowledge in daily rehabilitation

Table 1. (Continued)

Need met Need met to some extent or Unmet� P-value

Men/Women 57/38 6/7 0.347

Sense of coherence, median 80 70 0.032

Private financing, n

Enough/Just enough or not enough 56/39 4/9 0.065

Stroke severity, n

Mild/Moderate or Severe 83/0 8/2 0.024

Frenchay Activities Index, median 32 27 0.127

Involvement in care and treatment, n

Involved/Involved to some extent or Not involved 55/31 4/5 0.260

SIS Participation, median 84 58 0.003

SIS Recovery, median 80 60 0.046

Life Satisfaction, n

Satisfied/Not satisfied 55/33 3/8 0.036

Sight difficulties, n (%) 88 (82) 19 (18)

Age, median 64 62 0.645

Sex, n

Men/Women 52/36 10/9 0.606

Sense of coherence, median 81 71 0.151

Private financing, n

Enough/Just enough or not enough 50/38 10/9 0.739

Stroke severity, n

Mild/Moderate or Severe 75/13 15/4 0.500

Frenchay Activities Index, median 32 28 0.655

Involvement in care and treatment, n

Involved/Involved to some extent or Not involved 50/28 8/8 0.294

SIS Participation, median 84 66 0.053

SIS Recovery, median 80 70 0.391

Life Satisfaction, n

Satisfied/Not satisfied 50/31 8/9 0.267

�Need met to some extent: Mobility problems (20%), Falls (14%), Incontinence problems (12%), Pain (15%), Fatigue

problems (19%), Emotional problems (14%), Concentration problems (9%), Memory problems (6%), Speaking

difficulties (8%), Reading difficulties (4%), Sight difficulties (7%).

https://doi.org/10.1371/journal.pone.0227867.t001
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Table 2. Final logistic regression models for the association of the independent variables and met needs with

regard to the 11 problem areas, odds ratios (OR) and 95% confidence intervals (CI).

Problem area Independent variables Variable categorization Odds for met needs OR (95% CI)

Mobility, n = 71
Involvement in care and treatment Involved 8.11 (2.28–28.84)

Involved to some extent/Not involved 1

SIS participation Decreased impact 1.05 (1.01–1.09)

SIS mobility Decreased impact 1.07 (1.01–1.14)

Area under the receiver operating characteristic curve = 0.857
R-Square = 0.494
Falls, n = 71
Involvement in care and treatment Involved 11.96 (2.24–63.78)

Involved to some extent/Not involved 1

SIS participation Decreased impact 1.07 (1.03–1.12)

SIS mobility Decreased impact 1.08 (1.02–1.15)

Area under the receiver operating characteristic curve (ROC) = 0.907
R-Square = 0.597
Incontinence, n = 71
Sense of coherence (SOC) Increased SOC 1.10 (1.02–1.19)

Frenchay Activities Index (FAI) Increased FAI 1.18 (1.07–1.30)

Area under the receiver operating characteristic curve (ROC) = 0.932
R-Square = 0.557
Pain, n = 71
Age Increased age 1.05 (1.00–1.11)

SIS participation Decreased impact 1.06 (1.02–1.10)

Area under the receiver operating characteristic curve (ROC) = 0.802
R-Square = 0.280
Fatigue, n = 70
Age Increased age 1.04 (1.00–1.08)

SIS participation Decreased impact 1.03 (1.01–1.06)

Area under the receiver operating characteristic curve (ROC) = 0.714
R-Square = 0.161
Emotional, n = 71
Sense of coherence (SOC) Increased SOC 1.07 (1.02–1.12)

SIS recovery Increased recovery 1.04 (1.01–1.07)

Area under the receiver operating characteristic curve (ROC) = 0.801
R-Square = 0.354
Concentration, n = 70
Age Increased age 1.05 (1.01–1.10)

SIS participation Decreased impact 1.05 (1.02–1.09)

Area under the receiver operating characteristic curve (ROC) = 0.783
R-Square = 0.291
Memory, n = 70
SIS participation Decreased impact 1.03 (1.00–1.06)

Area under the receiver operating characteristic curve (ROC) = 0.652
R-Square = 0.100
Speaking, n = 71
Involvement in care and treatment Involved 10.28 (2.24–47.30)

Involved to some extent/Not involved 1

(Continued)
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sessions, as more important than formal decision-making and care planning to achieve experi-

ences of involvement. Furthermore, it has been proposed that there are temporal aspects to

consider as well. A review has suggested that patient-centred goal setting might not be suitable

for all stages of rehabilitation and for all patients. Instead the process of goal setting needs to

be tailored to individual patients’ needs and preferences, which may change with time [28].

Nevertheless, experiences of involvement is a factor that most likely can be influenced by creat-

ing conditions that safeguard and support both formal and informal involvement in care and

rehabilitation [56–58]. Considering the large proportion of people with stroke experiencing

long-term unmet needs for health services [11–16] and the findings in this study, there is an

urgent need to safeguard and support the patients’ formal as well as informal involvement in

care and rehabilitation.

The main strengths of the study are the long-term follow-up; the fact that all stroke patients

admitted to Karolinska University Hospital’s stroke units were eligible for inclusion in the

original LAS-1 study; the use of face-to-face interviews for data collection which made it possi-

ble to include participants with various disabilities; and valid and reliable outcome measures

covering both personal, disease specific and patient-reported outcomes. The mean age at

stroke onset of the sample in the current 6-year follow-up was lower and a larger proportion

had a mild stroke, in comparison with participants from the original LAS-1 study who were

deceased or non-responders. The 48% deceased participants in our sample is comparable to

results from large register based studies in Sweden, thus our sample could be considered repre-

sentative for the general stroke population six years after stroke [60]. A limitation of the study

might be the sample size, and that all variables with a p-value > 0.10 in the univariable analysis

were excluded from the model regardless of their potential clinical significance, which may

have limited the opportunity to discover other factors associated with met needs for rehabilita-

tion. Further, we can not rule out that the participants’ perceived needs may have been influ-

enced by other independent variables than those included in the analyses.

Conclusion

In a long-term perspective, there were several modifiable factors associated with met needs for

rehabilitation services. The most prominent were perceived involvement in care and treat-

ment, and perceived participation. These factors were more important for met rehabilitation

services needs than disease specific factors six years after stroke.

Table 2. (Continued)

Problem area Independent variables Variable categorization Odds for met needs OR (95% CI)

SIS communication Decreased impact 1.03 (1.00–1.07)

Area under the receiver operating characteristic curve (ROC) = 0.767
R-Square = 0.323
Reading, n = 71
Stroke severity Mild 15.25 (2.30–101.27)

Moderate/Severe 1

Area under the receiver operating characteristic curve (ROC) = 0.719
R-Square = 0.224
Sight, n = 70
SIS participation Decreased impact 1.04 (1.00–1.07)

Area under the receiver operating characteristic curve = (ROC) 0.712
R-Square = 0.117

https://doi.org/10.1371/journal.pone.0227867.t002
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stående 2004.

11. Tistad M, Tham K, von Koch L, Ytterberg C. Unfulfilled rehabilitation needs and dissatisfaction with care

12 months after a stroke: an explorative observational study. BMC Neurol. 2012; 12(1):40.

12. Kristensen HK, Tistad M, von Koch L, Ytterberg C. The importance of patient involvement in stroke

rehabilitation. PLoS One. 2016; 11(6):e0157149. https://doi.org/10.1371/journal.pone.0157149 PMID:

27285997

Long-term needs for rehabilitation after stroke

PLOS ONE | https://doi.org/10.1371/journal.pone.0227867 January 15, 2020 12 / 15

https://doi.org/10.1161/CIR.0000000000000659
http://www.ncbi.nlm.nih.gov/pubmed/30700139
https://doi.org/10.1177/0269215515602136
http://www.ncbi.nlm.nih.gov/pubmed/26330297
https://doi.org/10.1016/j.pjnns.2014.07.004
https://doi.org/10.1016/j.pjnns.2014.07.004
http://www.ncbi.nlm.nih.gov/pubmed/25168328
https://doi.org/10.1177/1545968318796341
https://doi.org/10.1177/1545968318796341
http://www.ncbi.nlm.nih.gov/pubmed/30178696
https://doi.org/10.1177/0269215515601177
http://www.ncbi.nlm.nih.gov/pubmed/26715679
https://doi.org/10.2340/16501977-2161
http://www.ncbi.nlm.nih.gov/pubmed/27797394
https://doi.org/10.2340/16501977-2258
https://doi.org/10.2340/16501977-2258
http://www.ncbi.nlm.nih.gov/pubmed/28792583
https://doi.org/10.1371/journal.pone.0157149
http://www.ncbi.nlm.nih.gov/pubmed/27285997
https://doi.org/10.1371/journal.pone.0227867


13. McKevitt C, Fudge N, Redfern J, Sheldenkar A, Crichton S, Rudd AR, et al. Self-Reported Long-Term

Needs After Stroke. Stroke. 2011; 42(5):1398–403. https://doi.org/10.1161/STROKEAHA.110.598839

PMID: 21441153

14. Ullberg T, Zia E, Petersson J, Norrving B. Perceived Unmet Rehabilitation Needs 1 Year After Stroke:

An Observational Study From the Swedish Stroke Register. Stroke. 2016; 47(2):539–41. https://doi.org/

10.1161/STROKEAHA.115.011670 PMID: 26732564

15. Olaiya MT, Cadilhac DA, Kim J, Nelson MR, Srikanth VK, Andrew NE, et al. Long-term unmet needs

and associated factors in stroke or TIA survivors: An observational study. Neurology. 2017; 89(1):68–

75. https://doi.org/10.1212/WNL.0000000000004063 PMID: 28566545

16. Andrew NE, Kilkenny M, Naylor R, Purvis T, Lalor E, Moloczij N, et al. Understanding long-term unmet

needs in Australian survivors of stroke. Int J Stroke. 2014; 9 Suppl A100:106–12.

17. van de Port IG, van den Bos GA, Voorendt M, Kwakkel G, Lindeman E. Identification of risk factors

related to perceived unmet demands in patients with chronic stroke. Disabil Rehabil. 2007; 29(24):1841–

6. https://doi.org/10.1080/09638280601129157 PMID: 17852229

18. op Reimer WJ, Scholte de Haan RJ, Rijnders PT, Limburg M, van den Bos GA. Unmet care demands

as perceived by stroke patients: deficits in health care? Qual Health Care. 1999; 8(1):30–5. https://doi.

org/10.1136/qshc.8.1.30 PMID: 10557667

19. Kersten P, Low JT, Ashburn A, George SL, McLellan DL. The unmet needs of young people who have

had a stroke: results of a national UK survey. Disabil Rehabil. 2002; 24(16):860–6. https://doi.org/10.

1080/09638280210142167 PMID: 12450462

20. Pound P, Tilling K, Rudd AG, Wolfe CD. Does patient satisfaction reflect differences in care received

after stroke? Stroke. 1999; 30(1):49–55. https://doi.org/10.1161/01.str.30.1.49 PMID: 9880387

21. Levack WM, Weatherall M, Hay-Smith EJ, Dean SG, McPherson K, Siegert RJ. Goal setting and strate-

gies to enhance goal pursuit for adults with acquired disability participating in rehabilitation. Cochrane

Database Syst Rev. 2015(7):CD009727. https://doi.org/10.1002/14651858.CD009727.pub2 PMID:

26189709

22. Tistad M, von Koch L, Sjostrand C, Tham K, Ytterberg C. What aspects of rehabilitation provision con-

tribute to self-reported met needs for rehabilitation one year after stroke—amount, place, operator or

timing? Health Expect. 2013; 16(3):e24–35. https://doi.org/10.1111/hex.12095 PMID: 23796012

23. Tistad M, Ytterberg C, Tham K, von Koch L. Poor concurrence between disabilities as described by

patients and established assessment tools three months after stroke: A mixed methods approach. J

Neurol Sci. 2012; 313(1–2):160–6. https://doi.org/10.1016/j.jns.2011.08.038 PMID: 21937062

24. WHO. WHO Framework on integrated people-centred health services http://www.who.int/

servicedeliverysafety/areas/people-centred-care/en/2016 [

25. Dean SG, Siegert RJ, Taylor W. Interprofessional rehabilitation: a person-centred approach. New

York: John Wiley & Sons; 2012.

26. Parsons JGM, Plant SE, Slark J, Tyson SF. How active are patients in setting goals during rehabilitation

after stroke? A qualitative study of clinician perceptions. Disabil Rehabil. 2018; 40(3):309–16. https://

doi.org/10.1080/09638288.2016.1253115 PMID: 27866416

27. Pallesen H, Aadal L, Moe S, Arntzen C. Gateway to Recovery: A Comparative Analysis of Stroke

Patients’ Experiences of Change and Learning in Norway and Denmark. Rehabil Res Pract. 2019;

2019:1726964. https://doi.org/10.1155/2019/1726964 PMID: 30775038

28. Plant SE, Tyson SF, Kirk S, Parsons J. What are the barriers and facilitators to goal-setting during

rehabilitation for stroke and other acquired brain injuries? A systematic review and meta-synthesis.

Clin Rehabil. 2016; 30(9):921–30. https://doi.org/10.1177/0269215516655856 PMID: 27496701

29. Langhorne P, Bernhardt J, K G. Stroke Rehabilitation. The Lancet. 2011; 377:1693–702.

30. Brown M, Levack W, McPherson KM, Dean SG, Reed K, Weatherall M, et al. Survival, momentum,

and things that make me “me”: patients’ perceptions of goal setting after stroke. Disabil Rehabil. 2014;

36(12):1020–6. https://doi.org/10.3109/09638288.2013.825653 PMID: 23962191

31. Rose A, Rosewilliam S, Soundy A. Shared decision making within goal setting in rehabilitation settings:

A systematic review. Patient Educ Couns. 2017; 100(1):65–75. https://doi.org/10.1016/j.pec.2016.07.

030 PMID: 27486052

32. Armstrong MJ. Shared decision-making in stroke: an evolving approach to improved patient care.

Stroke Vasc Neurol. 2017; 2(2):84–7. https://doi.org/10.1136/svn-2017-000081 PMID: 28959495

33. Palmcrantz S, Holmqvist LW, Sommerfeld DK, Tistad M, Ytterberg C, von Koch L. Differences between

younger and older individuals in their use of care and rehabilitation but not in self-perceived global

recovery 1year after stroke. J Neurol Sci. 2012; 321(1–2):29–34. https://doi.org/10.1016/j.jns.2012.07.

024 PMID: 22846794

Long-term needs for rehabilitation after stroke

PLOS ONE | https://doi.org/10.1371/journal.pone.0227867 January 15, 2020 13 / 15

https://doi.org/10.1161/STROKEAHA.110.598839
http://www.ncbi.nlm.nih.gov/pubmed/21441153
https://doi.org/10.1161/STROKEAHA.115.011670
https://doi.org/10.1161/STROKEAHA.115.011670
http://www.ncbi.nlm.nih.gov/pubmed/26732564
https://doi.org/10.1212/WNL.0000000000004063
http://www.ncbi.nlm.nih.gov/pubmed/28566545
https://doi.org/10.1080/09638280601129157
http://www.ncbi.nlm.nih.gov/pubmed/17852229
https://doi.org/10.1136/qshc.8.1.30
https://doi.org/10.1136/qshc.8.1.30
http://www.ncbi.nlm.nih.gov/pubmed/10557667
https://doi.org/10.1080/09638280210142167
https://doi.org/10.1080/09638280210142167
http://www.ncbi.nlm.nih.gov/pubmed/12450462
https://doi.org/10.1161/01.str.30.1.49
http://www.ncbi.nlm.nih.gov/pubmed/9880387
https://doi.org/10.1002/14651858.CD009727.pub2
http://www.ncbi.nlm.nih.gov/pubmed/26189709
https://doi.org/10.1111/hex.12095
http://www.ncbi.nlm.nih.gov/pubmed/23796012
https://doi.org/10.1016/j.jns.2011.08.038
http://www.ncbi.nlm.nih.gov/pubmed/21937062
http://www.who.int/servicedeliverysafety/areas/people-centred-care/en/2016
http://www.who.int/servicedeliverysafety/areas/people-centred-care/en/2016
https://doi.org/10.1080/09638288.2016.1253115
https://doi.org/10.1080/09638288.2016.1253115
http://www.ncbi.nlm.nih.gov/pubmed/27866416
https://doi.org/10.1155/2019/1726964
http://www.ncbi.nlm.nih.gov/pubmed/30775038
https://doi.org/10.1177/0269215516655856
http://www.ncbi.nlm.nih.gov/pubmed/27496701
https://doi.org/10.3109/09638288.2013.825653
http://www.ncbi.nlm.nih.gov/pubmed/23962191
https://doi.org/10.1016/j.pec.2016.07.030
https://doi.org/10.1016/j.pec.2016.07.030
http://www.ncbi.nlm.nih.gov/pubmed/27486052
https://doi.org/10.1136/svn-2017-000081
http://www.ncbi.nlm.nih.gov/pubmed/28959495
https://doi.org/10.1016/j.jns.2012.07.024
https://doi.org/10.1016/j.jns.2012.07.024
http://www.ncbi.nlm.nih.gov/pubmed/22846794
https://doi.org/10.1371/journal.pone.0227867


34. Antonovsky A. The structure and properties of the sense of coherence scale. Soc Sci Med. 1993;

36(6):725–33. https://doi.org/10.1016/0277-9536(93)90033-z PMID: 8480217

35. Mahoney F, Barthel D. Functional evaluation: the Barthel Index. Maryland St Med J. 1965; 14:61–5.

36. Govan L, Langhorne P, Weir CJ. Categorizing Stroke Prognosis Using Different Stroke Scales. Stroke.

2009; 40(10):3396–9. https://doi.org/10.1161/STROKEAHA.109.557645 PMID: 19661471

37. Wade DT, Legh-Smith J, Langton Hewer R. Social activities after stroke: measurement and natural his-

tory using the Frenchay Activities Index. Int Rehabil Med. 1985; 7(4):176–81. https://doi.org/10.3109/

03790798509165991 PMID: 4093249

38. Duncan PW, Wallace D, Lai SM, Johnson D, Embretson S, Laster LJ. The stroke impact scale version

2.0. Evaluation of reliability, validity, and sensitivity to change. Stroke. 1999; 30(10):2131–40. https://

doi.org/10.1161/01.str.30.10.2131 PMID: 10512918

39. Viitanen M, Fugl-Meyer K, Bernspang B, Fugl-Meyer A. Life satisfaction in long-term survivors after

stroke. Scand J Rehabil Med. 1988; 20:14–24.

40. Fugl-Meyer AR, Melin R, Fugl-Meyer KS. Life satisfaction in 18-to 64-year-old Swedes: In relation to

gender, age, partner and immigrant status. J Rehabil Med. 2002; 34(5):239–46. https://doi.org/10.1080/

165019702760279242 PMID: 12392240

41. Blomgren C, Samuelsson H, Blomstrand C, Jern C, Jood K, Claesson L. Long-term performance of

instrumental activities of daily living in young and middle-aged stroke survivors-Impact of cognitive dys-

function, emotional problems and fatigue. PLoS One. 2019; 14(5):e0216822. https://doi.org/10.1371/

journal.pone.0216822 PMID: 31095631

42. Singam A, Ytterberg C, Tham K, von Koch L. Participation in Complex and Social Everyday Activities

Six Years after Stroke: Predictors for Return to Pre-Stroke Level. PLoS One. 2015; 10(12):e0144344.

https://doi.org/10.1371/journal.pone.0144344 PMID: 26658735

43. Elf M, Eriksson G, Johansson S, von Koch L, Ytterberg C. Self-Reported Fatigue and Associated Fac-

tors Six Years after Stroke. PLoS One. 2016; 11(8):e0161942. https://doi.org/10.1371/journal.pone.

0161942 PMID: 27575043

44. Norlander A, Carlstedt E, Jonsson AC, Lexell EM, Stahl A, Lindgren A, et al. Long-Term Predictors of

Social and Leisure Activity 10 Years after Stroke. PLoS One. 2016; 11(2):e0149395. https://doi.org/10.

1371/journal.pone.0149395 PMID: 26901501

45. Pollock A, Baer G, Campbell P, Choo PL, Forster A, Morris J, et al. Physical rehabilitation approaches

for the recovery of function and mobility following stroke. Cochrane Database Syst Rev. 2014(4):

CD001920. https://doi.org/10.1002/14651858.CD001920.pub3 PMID: 24756870

46. Veerbeek JM, van Wegen E, van Peppen R, van der Wees PJ, Hendriks E, Rietberg M, et al. What is

the evidence for physical therapy poststroke? A systematic review and meta-analysis. PLoS One.

2014; 9(2):e87987. https://doi.org/10.1371/journal.pone.0087987 PMID: 24505342

47. Regan EW, Handlery R, Liuzzo DM, Stewart JC, Burke AR, Hainline GM, et al. The Neurological Exer-

cise Training (NExT) program: A pilot study of a community exercise program for survivors of stroke.

Disabil Health J. 2019.

48. Wu S, Kutlubaev MA, Chun HY, Cowey E, Pollock A, Macleod MR, et al. Interventions for post-stroke

fatigue. Cochrane Database Syst Rev. 2015; 7:CD007030.

49. Woodman P, Riazi A, Pereira C, Jones F. Social participation post stroke: a meta-ethnographic review

of the experiences and views of community-dwelling stroke survivors. Disabil Rehabil. 2014; 36

(24):2031–43. https://doi.org/10.3109/09638288.2014.887796 PMID: 24597937

50. Burton CR, Fargher E, Plumpton C, Roberts GW, Owen H, Roberts E. Investigating preferences for

support with life after stroke: a discrete choice experiment. BMC Health Serv Res. 2014; 14:63. https://

doi.org/10.1186/1472-6963-14-63 PMID: 24507804

51. Satink T, Cup EH, Ilott I, Prins J, de Swart BJ, Nijhuis-van der Sanden MW. Patients’ views on the

impact of stroke on their roles and self: a thematic synthesis of qualitative studies. Arch Phys Med

Rehabil. 2013; 94(6):1171–83. https://doi.org/10.1016/j.apmr.2013.01.011 PMID: 23337428

52. Lund A, Melhus M, Sveen U. Enjoyable company in sharing stroke experiences;—lifestyle groups after

stroke. Scand J Occup Ther. 2018; 25(2):127–35. https://doi.org/10.1080/11038128.2017.1341958

PMID: 28625085

53. Ekman I, Swedberg K, Taft C, Lindseth A, Norberg A, Brink E, et al. Person-centered care—ready for

prime time. Eur J Cardiovasc Nurs. 2011; 10(4):248–51. https://doi.org/10.1016/j.ejcnurse.2011.06.008

PMID: 21764386

54. Ali L, Fors A, Ekman I. Need of support in people with chronic obstructive pulmonary disease. J Clin

Nurs. 2017.

Long-term needs for rehabilitation after stroke

PLOS ONE | https://doi.org/10.1371/journal.pone.0227867 January 15, 2020 14 / 15

https://doi.org/10.1016/0277-9536(93)90033-z
http://www.ncbi.nlm.nih.gov/pubmed/8480217
https://doi.org/10.1161/STROKEAHA.109.557645
http://www.ncbi.nlm.nih.gov/pubmed/19661471
https://doi.org/10.3109/03790798509165991
https://doi.org/10.3109/03790798509165991
http://www.ncbi.nlm.nih.gov/pubmed/4093249
https://doi.org/10.1161/01.str.30.10.2131
https://doi.org/10.1161/01.str.30.10.2131
http://www.ncbi.nlm.nih.gov/pubmed/10512918
https://doi.org/10.1080/165019702760279242
https://doi.org/10.1080/165019702760279242
http://www.ncbi.nlm.nih.gov/pubmed/12392240
https://doi.org/10.1371/journal.pone.0216822
https://doi.org/10.1371/journal.pone.0216822
http://www.ncbi.nlm.nih.gov/pubmed/31095631
https://doi.org/10.1371/journal.pone.0144344
http://www.ncbi.nlm.nih.gov/pubmed/26658735
https://doi.org/10.1371/journal.pone.0161942
https://doi.org/10.1371/journal.pone.0161942
http://www.ncbi.nlm.nih.gov/pubmed/27575043
https://doi.org/10.1371/journal.pone.0149395
https://doi.org/10.1371/journal.pone.0149395
http://www.ncbi.nlm.nih.gov/pubmed/26901501
https://doi.org/10.1002/14651858.CD001920.pub3
http://www.ncbi.nlm.nih.gov/pubmed/24756870
https://doi.org/10.1371/journal.pone.0087987
http://www.ncbi.nlm.nih.gov/pubmed/24505342
https://doi.org/10.3109/09638288.2014.887796
http://www.ncbi.nlm.nih.gov/pubmed/24597937
https://doi.org/10.1186/1472-6963-14-63
https://doi.org/10.1186/1472-6963-14-63
http://www.ncbi.nlm.nih.gov/pubmed/24507804
https://doi.org/10.1016/j.apmr.2013.01.011
http://www.ncbi.nlm.nih.gov/pubmed/23337428
https://doi.org/10.1080/11038128.2017.1341958
http://www.ncbi.nlm.nih.gov/pubmed/28625085
https://doi.org/10.1016/j.ejcnurse.2011.06.008
http://www.ncbi.nlm.nih.gov/pubmed/21764386
https://doi.org/10.1371/journal.pone.0227867


55. Stacey D, Legare F, Lewis K, Barry MJ, Bennett CL, Eden KB, et al. Decision aids for people facing

health treatment or screening decisions. Cochrane Database Syst Rev. 2017; 4:CD001431. https://doi.

org/10.1002/14651858.CD001431.pub5 PMID: 28402085

56. Shay LA, Lafata JE. Where is the evidence? A systematic review of shared decision making and patient

outcomes. Med Decis Making. 2015; 35(1):114–31. https://doi.org/10.1177/0272989X14551638 PMID:

25351843

57. Elwyn G, Frosch D, Thomson R, Joseph-Williams N, Lloyd A, Kinnersley P, et al. Shared decision mak-

ing: a model for clinical practice. J Gen Intern Med. 2012; 27(10):1361–7. https://doi.org/10.1007/

s11606-012-2077-6 PMID: 22618581

58. Wolf A, Moore L, Lydahl D, Naldemirci O, Elam M, Britten N. The realities of partnership in person-cen-

tred care: a qualitative interview study with patients and professionals. BMJ Open. 2017; 7(7):e016491.

https://doi.org/10.1136/bmjopen-2017-016491 PMID: 28716793

59. Slomic M, Christiansen B, Soberg HL, Sveen U. User involvement and experiential knowledge in inter-

professional rehabilitation: a grounded theory study. BMC Health Serv Res. 2016; 16(1):547. https://

doi.org/10.1186/s12913-016-1808-5 PMID: 27716269

60. Sennfalt S, Norrving B, Petersson J, Ullberg T. Long-Term Survival and Function After Stroke. Stroke.

2018; 50:53–61.

Long-term needs for rehabilitation after stroke

PLOS ONE | https://doi.org/10.1371/journal.pone.0227867 January 15, 2020 15 / 15

https://doi.org/10.1002/14651858.CD001431.pub5
https://doi.org/10.1002/14651858.CD001431.pub5
http://www.ncbi.nlm.nih.gov/pubmed/28402085
https://doi.org/10.1177/0272989X14551638
http://www.ncbi.nlm.nih.gov/pubmed/25351843
https://doi.org/10.1007/s11606-012-2077-6
https://doi.org/10.1007/s11606-012-2077-6
http://www.ncbi.nlm.nih.gov/pubmed/22618581
https://doi.org/10.1136/bmjopen-2017-016491
http://www.ncbi.nlm.nih.gov/pubmed/28716793
https://doi.org/10.1186/s12913-016-1808-5
https://doi.org/10.1186/s12913-016-1808-5
http://www.ncbi.nlm.nih.gov/pubmed/27716269
https://doi.org/10.1371/journal.pone.0227867

