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Abstract

Purpose We sought to identify indicators associated with

the quality of life (QoL) of stroke patients and caregivers.

Methods The cross-sectional study was conducted at nine

Dutch stroke service facilities involving 251 stroke patients

and their caregivers. We used the EuroQol (EQ-5D) and

Satisfaction with Stroke Care questionnaires, and included

the variables (1) disability at hospital admission, (2) length

of hospital stay, (3) demographic data, and (4) caregivers’

relationship with stroke patients. The Actor–Partner

(patient–caregiver) Interdependence Model (APIM) was

used to examine dependence between patients’ and care-

givers’ QoL scores through dyad membership.

Results Patients’ age was significantly related to their

QoL, and caregivers’ age and educational level were sig-

nificantly related to their QoL. Patients’ disability on

hospital admission and length of stay were associated with

patients’ QoL, and their disability on admission was related

to caregivers’ QoL. No relationship was found between

length of stay and caregivers’ QoL. Satisfaction with care

was associated with both patients’ and caregivers’ QoL.

Conclusions The APIM distinguished the different roles

of patients and caregivers while acknowledging the inter-

dependence of their QoL scores. Satisfaction with care was

identified as important indicator of stroke patients’ and

caregivers’ QoL.

Keywords Stroke � Quality of life � Caregiver �
Satisfaction with care � The Actor–Partner Interdependence

Model

Introduction

Acute strokes are highly prevalent in Western countries.

A stroke diagnosis is associated with high mortality and leads

to increased morbidity, including chronic physical impair-

ments and functional limitations that affect quality of life

(QoL) [1–5]. Many patients, families, and professionals

consider long-term QoL central for recovery from stroke [6].

Stroke affects both patients and caregivers. Informal care-

givers are the backbone of the services provided to stroke

patients [7, 8], and the task is known to decrease their QoL [9–

14]. Care for stroke patients can be stressful and frequently

represents a considerable long-term burden [15–17]. Care-

givers must attend to patients’ mobility, personal care,

communication, cognitive impairment, depression, and

personality changes [13]. People involved in this kind of

dyadic relationship strongly influence each other’s cogni-

tions, emotions, and behaviors; patients’ and caregivers’

QoL are thus correlated and interdependent [18]. Conse-

quently, the attributes and behaviors of one dyad member can

affect the outcomes of the other [19]. The simultaneous

investigation of stroke patients’ and their caregivers’ QoL is

thus the most appropriate means of increasing our under-

standing of the relationship and the mechanisms through

which stroke is related to the QoL of both parties [18, 19].

As an important predictor of quality of care, patient

satisfaction has increasingly received attention in the
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measurement of stroke outcome [20, 21]. Higher satisfac-

tion with stroke care could alleviate both patient stress and

caregiver stress, thereby positively affecting their QoL.

The delivery of hospital stroke care that supports patients

and caregivers by meeting their needs and demands is

expected to positively affect their QoL [15, 20]. Earlier

research showed that QoL of patients depends on age,

length of hospital stay, and severity of disability in the

acute phase [2–4]. We investigated the relationship

between these indicators and patients’ QoL. There is

interdependence in a relationship when observations of two

individuals—in our case stroke patients and their caregiv-

ers—are linked or correlated [19]. We expect linkages and

interdependence of observation among stroke patients and

their caregivers, which calls for unit of analysis of the dyad

rather than the individual. Therefore, our analysis addi-

tionally focused on the exploration of the dyad effect,

whereby caregivers’ QoL is also expected to depend on the

above patient variables [7, 11, 13]. The aim of this study is

to identify the relationship between length of hospital stay

and severity of disability of stroke patients with QoL of

both stroke patients and their caregivers. Furthermore, this

study specifically aims to identify the relationship between

patients’ and caregivers’ satisfaction with stroke care and

their QoL.

Methods

Our cross-sectional study was conducted at nine stroke

service facilities in the Netherlands [22, 23]. These stroke

service facilities aim to admit all patients suspected of

having a stroke to the (university) hospital for diagnosis,

followed by fast transition to, preferably, home, and

otherwise to a rehabilitation centre or a specialized nursing

home. These stroke services had a well-developed multi-

disciplinary approach to patient care. Professional inter-

ventions included disseminated guidelines and working

according to protocols. Patient interventions to improve

adjustment and recovery included information booklets/

records, education, training and counseling, and social or

emotional support. The basic assumption behind this stroke

service is that this integrated care model will result in a

more effective as well as more efficient health care for

stroke patients. These stroke services were all collecting

data of patients and caregivers to evaluate and compare

their stroke care. Because the measurements of satisfaction

with care were part of daily practice and were initiated and

implemented by stroke service facilities rather than the

research team, the Medical Ethics Committee determined

that the study did not need ethical approval. The managers

of each facility granted access to subjects. All persons gave

their informed consent prior to their inclusion in the study.

Subjects

Stroke patients were identified through the stroke service

facilities. All the patients participating in this study were

inpatients only. Patients who were subsequently diagnosed

with transient ischemic attack (TIA) instead of stroke were

excluded, which led to 915 stroke patients. Ninety-one of

these patients died during their hospital stay, which makes

the sample 824 patients. Caregivers were identified through

the participating stroke patients. Caregivers are those who

provide structured care voluntarily and for free to the

stroke patient. It involves providing more care than usual in

a personal relationship and consists of tasks that healthy

people could normally do themselves. We received a total

of 377 questionnaires from patients (out of 824; response

rate 46%) and 332 from caregivers (out of 824; response

rate 40%; assuming that all patients had a caregiver). Since

we are interested in couples of patients and caregiver only,

we excluded questionnaires of patients and caregiver that

cannot be connected. This led to a final sample of 251 dyad

relationships (patient and caregiver couples).

Measures

We used the EuroQol questionnaire (EQ-5D) to measure

QoL prior to discharge of stroke patients and caregivers

[24]. The instrument uses a simple generic measure to

aggregate QoL into a single index. The EQ-5D consists of

five questions about current health status in five dimen-

sions: mobility, self-care, usual activities, pain/discomfort,

and anxiety/depression [24, 25]. Responses were no prob-

lems (score of 1), moderate problems (2), and extreme

problems (3).

Health care professionals used the Barthel Index to

assess the level of stroke patients’ disability upon admis-

sion [26, 27]. The Satisfaction with Stroke Care (SASC)

[20, 21] and the Caregivers’ Satisfaction with Stroke Care

(C-SASC) [28] questionnaires were used to measure

patients’ and caregivers’ satisfaction with inpatient stroke

care, respectively. Patients and caregivers were asked to

complete them prior to discharge. We also included length

of hospital stay (scored on discharge by the health care

professional) and demographic data of patients and their

caregivers, including gender, educational level (range,

1–7), living situation, and caregivers’ relationship with the

stroke patient [partner (=spouse), child, sibling, other].

Statistical analyses

Means and standard deviations of all study variables were

calculated separately for patients and caregivers. Differ-

ences between patients’ and caregivers’ QoL and the norm

for the general population in The Netherlands [29] were
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evaluated with t tests. Independent-sample t tests and

analysis of variance (ANOVA) were conducted to inves-

tigate associations between independent variables and QoL

of patients and caregivers. Due to missing data on one or

more of the study variables 211 patient–caregiver couples

were left for correlation and multilevel regression analyses.

Correlations were computed for all variables for patient

and caregiver categories, and between patient and care-

giver couples.

We used multilevel modeling to identify the indicators

related to the patients’ and caregivers’ QoL scores. The

presence of non-independence between patients and care-

givers is determined by measuring the association between

the scores of the dyad members. Non-independence was

measured with the intraclass correlation [19], which indi-

cated that the non-independence of observations is supported

statistically and the dyad should be the unit of analysis. We

constructed a two-level hierarchical linear model, where the

dependence between patients’ and caregivers’ QoL scores

(level 1) was modeled through dyad membership (level 2).

This model is known as the Actor–Partner Interdepen-

dence Model (APIM) [18, 19] and can be viewed as the

simplest form of the social relations model [30]. The APIM

is a model of dyadic relationships that integrates a con-

ceptual view of interdependence with the appropriate sta-

tistical techniques for measuring and testing it [19]. The

non-independent components of couple data require data-

analytic strategies tailored to the interpersonal processes

occurring in the relationship between actor and partner.

Dummy variables were used to acknowledge the differen-

tial effects and variances for patients and caregivers within

dyads. In doing so, the relationship between the indepen-

dent variables and QoL was investigated separately for

patients and caregivers, explicitly taking into account their

mutual dependence.

We report our results in the sequence of analysis.

To estimate the relative contributions of independent vari-

ables, we calculated the reduction in model deviance from

the null (model 1). Next, socio-demographic variables for

patients and caregivers, the dyad-level variables describing

the relationship between patients and caregivers, patients’

disease-related characteristics, and satisfaction with care

were included as independent variables (model 2).

The analysis was carried out using SPSS software (ver.

18.0; SPSS, Inc., Chicago, IL, USA) with mixed-models

repeated measures. We standardized all independent vari-

ables for patients and caregivers separately to enable

comparison of the associations within and between them.

The deviance statistic quantifies the fit of a model com-

pared with the saturated model (i.e., a model that fits per-

fectly with the empirical data). The difference in deviance

of two nested models had a v2 distribution with degrees of

freedom equal to the number of extra parameters in the

larger model. We used likelihood ratio tests to compare the

relative fit of the two models. Results were considered

statistically significant when two-sided P values were

B0.05. The percentage of explained variance was com-

puted for patients and caregivers. The percentage of

explained patient variance was the relative change in total

patient variance, computed by summing the patient and

dyad variances. Note that these measures are not inde-

pendent because dyad variance incorporates both patient

and caregiver variance.

Results

Descriptive statistics

Table 1 shows the means and standard deviations of the

measures for patients and caregivers separately. Approxi-

mately 50% of patients and the majority of caregivers (63%)

were women. The mean age of patients was 69 ± 14.2 years

and caregivers 59 ± 14.9 years. The mean educational

levels were 2.7 and 3.3 for patients and caregivers, respec-

tively, indicating 9–10 years of formal education. Caregiv-

ers were the patient’s partner (52%), child (31%), or sibling

(6%). The patients’ and caregivers’ mean QoL scores were

Table 1 Descriptive statistics for patients, caregivers, and dyad

characteristics

Mean (SD) or N (%)

Patient (n = 251)

Gender; woman 123 (49.8%)

Age 69.13 (14.24)

Educational level 2.74 (1.78)

Marital status; married 165 (65.7%)

Disability at admission (Barthel) 11.61 (6.84)

Length of stay (days) 11.96 (6.88)

Patients’ satisfaction with stroke care

(SASC)

18.07 (3.22)

Caregiver (n = 251)

Gender; women 158 (62.9%)

Age 59.14 (14.87)

Educational level 3.34 (1.81)

Marital status; married 206 (82.1%)

Caregivers’ satisfaction with stroke care 18.30 (2.89)

Dyad characteristics (n = 251)

Patient and caregiver living together 134 (53.3%)

Relationship of caregiver to patient

Partner 130 (51.9%)

Daughter/son 78 (31.1%)

Brother/sister 15 (6.0%)

Other 28 (11.1%)
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significantly lower than the general Dutch population:

(0.49 ± 0.38) [t (250) = -15.52, P = 0.000] and (0.74 ±

0.34) [t (206) = -5.73, P = 0.000] [29], respectively. Sat-

isfaction with stroke care of patients (18.07 ± 3.22) and

caregivers (18.30 ± 2.89) are comparable to the findings of

Boter and colleagues (18.0 ± 3.8) [20].

Univariate analyses

Correlations showed that patients’ QoL is positively asso-

ciated with higher satisfaction with stroke care and a higher

Barthel score at admission. Patients’ QoL was negatively

associated with older age and lengthier hospital stay

(Table 2). Caregivers’ QoL was positively associated with

higher satisfaction with care and higher educational level.

Their QoL was negatively associated with their own age

and lengthier hospital stay of the stroke patient.

Multilevel analyses

The results of model 1 are shown in Table 3. As expected,

patients had a lower mean QoL. Given the two variance

components in the lower level of the model (patient and

caregiver variance), intraclass correlation was calculated

by dividing the dyad variance by the root of the product of

the two separate total variances [i.e., 0.06/H (0.06 ?

0.09)(0.06 ? 0.06) = 0.46]. The intraclass correlation

coefficient was taken to express the ‘‘general’’ correlation

coefficient between patient and caregiver QoL, represent-

ing the degree of interdependence in the reported QoL.

The results of the full model (model 2) of the multilevel

analysis regarding the background characteristics of

patients and caregivers revealed that patients’ age (b =

-0.15) and caregivers’ educational level (b = 0.09) were

significantly associated with their respective QoL scores.

When looking at the patients’ disease-related characteris-

tics, the patients’ disability at admission (Barthel score)

was significantly related to their QoL (b = 0.16), and to a

lesser extent their caregivers’ QoL (b = 0.08). Length of

hospital stay was significantly related only to the patients’

QoL (b = -0.09). Satisfaction with care was significantly

related to patients’ QoL (b = 0.21) and showed a weakly

significant relationship with caregivers’ QoL (b = 0.08).

In comparison with model 1, the full model (model 2)

showed an improvement by a factor of 124.3 (df = 23,

P = 0.000), explaining 40 and 16.7% of patient and care-

giver variance, respectively.

Discussion

The aim of this study was to gain a better understanding of

the relationship between the onset of a stroke and the QoL of

stroke patients and their caregivers. In particular, we sought

to identify the indicators related to patients’ and caregivers’

QoL and the effect of satisfaction with inpatient stroke care

on their QoL. To our knowledge, this is the first study to use

the APIM approach to simultaneously investigate patients’

and caregivers’ satisfaction with stroke care. This study has

presented and illustrated the APIM approach as a means of

conceptualizing and measuring interdependence in stroke

patients and their caregivers, with a special focus on the

assessment of bidirectional effects. There is interdependence

in a relationship when observations of two individuals—in

Table 2 Correlations between independent variables and quality of life (N = 211 dyads)

1 2 3 4 5 6 7 8 9

Patient

1. Age

2. Education -0.21**

3. Disability at admission (Barthel) -0.31** 0.07

4. Length of hospital stay 0.16* -0.04 -0.54**

5. Patients’ satisfaction with stroke care

(SASC)

-0.09 0.05 0.24** -0.17**

6. Quality of life (EQ-5D) -0.31** 0.08 0.61** -0.48** 0.35**

Caregiver

7. Age 0.24** -0.11 -0.10 -0.03 -0.09 -0.03

8. Education -0.07 0.42** 0.00 0.05 0.02 -0.01 -0.34**

9. Caregivers’ satisfaction with stroke care

(C-SASC)

-0.02 0.07 0.07 -0.11 0.33** 0.12 0.11 -0.12

10. Quality of life (EQ-5D) -0.05 0.14* 0.31** -0.19** 0.10 0.45** -0.19** 0.22** 0.08

* P \ 0.05; ** P \ 0.01 (two-tailed)
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our case stroke patients and their caregivers—are linked or

correlated. Such linkages and interdependence of scores

calls for use of an APIM approach [19].

Satisfaction with care was related to the QoL of patients

and caregivers. Higher satisfaction is associated with

higher QoL outcomes for both groups. Furthermore,

patients’ disability at admission and length of hospital stay

were significantly related to patients’ QoL. Osberg et al. [4]

also found a relationship between disability at admission

and patients’ QoL. In addition to their study, this study

showed that patients’ disability at admission was related to

caregivers’ QoL. Length of stay and caregivers’ QoL were

not significantly related. In line with previous findings [2],

patients’ age was significantly related to their QoL. No

relationship was found between QoL and educational level

of the patient. Older caregivers with lower educational

levels were significantly associated with lower QoL scores.

Earlier research on caregiver’s age and QoL outcomes

showed mixed results: some studies found that caregiver

age was not related [31, 32]; some did [33].

Patients’ survival of a stroke and caregiving for stroke

patients are complex and multidimensional activities. Their

nature and determinants evolve over time. We did not inves-

tigate whether caregivers had prior caregiving experience,

how much time they spend on their caregiving task, their

perception of caregiving stress and how this might affect their

QoL. We were unable to take into account the impact of

changes (e.g., change of mind regarding satisfaction with care

or the impact of clinical improvement of patients) over time.

Although we did not investigate caregivers’ burden and

depressive feelings, the EQ-5D instrument we used includes

the assessment of anxiety and depressive feelings [24, 25].

Our study was restricted to Dutch stroke services, which limits

the applicability of our findings. Our results should be

Table 3 Multilevel regression

analyses (N = 211 dyads)

# P \ 0.10; * P \ 0.05;

** P \ 0.01
a 0 = male, 1 = woman
b 0 = single, widowed or

divorced, 1 = married
c 0 = no, 1 = yes

Model (Model 1) (Model 2)

b SE b SE

Patient

Constant 0.49** 0.02 0.53** 0.14

Gendera -0.05 0.04

Age -0.15** 0.06

Education -0.00 0.02

Marital statusb 0.01 0.06

Living with caregiverc -0.07 0.07

Caregiver is partnerc 0.00 0.10

Disability at admission (Barthel) 0.16** 0.03

Length of hospital stay -0.09** 0.03

Patients’ satisfaction with stroke care (SASC) 0.21** 0.06

Caregiver

Constant 0.74** 0.02 0.62** 0.15

Gendera 0.10# 0.05

Age -0.09 0.07

Education 0.09** 0.03

Marital statusb 0.00 0.08

Living with patientc 0.07 0.09

Patient is partnerc 0.04 0.07

Disability at admission (Barthel) 0.08* 0.04

Length of hospital stay -0.00 0.03

Caregivers’ satisfaction with stroke care (C-SASC) 0.08# 0.05

Dyad variance 0.06 0.01 0.03 0.01

Patient variance 0.09 0.01 0.06 0.01

Caregiver variance 0.06 0.01 0.07 0.01

-2 log likelihood 333.23 208.93

Explained patient variance (%) 30.8

Explained caregiver variance (%) 9.1

Intraclass correlation 0.46 0.32

Qual Life Res

123



confirmed through the use of the APIM approach to investi-

gate QoL of patients and caregivers in other hospital settings

and countries.

Patients’ and caregivers’ mean QoL scores were lower

than the Dutch population at large [29]. Delivery of hos-

pital stroke care that supports patients and caregivers by

meeting their needs and demands is expected to improve

QoL [20, 21], and our study confirmed that satisfaction

with care was indeed related to the QoL of both. Higher

satisfaction is associated with higher QoL outcomes for

both groups. Professionals should treat patients and care-

givers with kindness and respect and carefully attend their

personal needs to prevent decrease in satisfaction with care

of patients and caregivers. Besides providing supportive

care that meets the needs and demands of both parties,

stroke services should provide sufficient therapy and

information about the causes and nature of a stroke [20].

Conclusion

The APIM distinguished the different roles of patients

and caregivers while acknowledging the interdependence

of their QoL scores. Satisfaction with care was identified as

an important indicator for the QoL of stroke patients and

their caregivers, a finding that should be noted by profes-

sionals providing stroke services.
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