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Aims To examine the moderating role of caregiver preparedness on the association between stroke survivors’ depression and
stroke-specific quality of life dimensions.

Methods and
results

We used a multilevel modelling approach to analyse trajectories of change in the eight Stroke Impact Scale 3.0 subscales
[i.e. strength, communication, mobility, activities of daily living (ADL)/instrumental activities of daily living (IADL), memory,
emotion, hand function, participation] using Hierarchical Linear Modeling. Caregiver preparedness significantly moderated
the association between survivor depressive symptoms and survivor communication (B=−0.95, P, 0.01), mobility (B=
−0.60, P, 0.05), and ADL/IADL (B=−0.73, P, 0.01) at baseline; linear change for strength (B= 0.83, P, 0.05) and
communication (B= 0.66, P, 0.05); and quadratic change for strength (B=−0.19, P, 0.01). Although caregiver pre-
paredness did not significantly moderate the association between survivor depressive symptoms and strength at baseline,
there was a significant moderating effect for change over time. Higher levels of caregiver preparedness were significantly
associated with higher survivor scores of emotion, hand function, and participation at baseline.

Conclusions Including immediate caregivers in the care process, through a psycho-educational training, would mean having better-pre-
pared caregivers and consequently more-healthy stroke survivors. Given that preparedness includes coping with stress,
responding andmanaging emergencies, assessing help and information may require tailored interventions aimed at improv-
ing the caregivers’ skills and knowledge about stroke survivors’ management.
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Novelty
• This study provides knowledge about the moderation effect of caregiver preparedness between depression and QOL in stroke survivors.

• Knowledges about the interdependence between caregivers and stroke survivors are provided.

Introduction
Stroke represents the first cause of disabilities and one of the first
cause of mortality worldwide.1 In the USA, more than 795 000 peo-
ple have a stroke every year,2 while in Europe it affects about 1.1 mil-
lion inhabitants.3 Stroke is also responsible for about 140 000 deaths
in the US and 400 000 in Europe every year.3 As populations
continue to grow and live to an older age, stroke events and their
long-term sequelae, and the corresponding costs, are expected to in-
crease dramatically.4 In 2017, the cost associated with stroke was es-
timated at €45 billion (Wilkins E, 2017), including direct and indirect
costs of care provision and productivity loss.5

After stroke, stroke survivors usually experience stroke-related pro-
blems, such as mood disorders, aphasia, dysphagia, hemiplegia,6 and
poor social interaction,7 which could have a significant impact on stroke
survivors’ psychological health. Hackett and Pickles8 have demonstrated
that depression is common in 33% of stroke survivors, which affects
functional outcomes, recovery and leads to higher mortality. In addition,
studies9,10 have observed that depressive symptoms in stroke survivors

lead to lower stroke physical9 [i.e. strength, hand function, mobility,
memory, activities of daily living (ADL), communications, and emotion]
and emotional quality of life (QOL) dimensions.10

However, authors supposed that there could be moderator vari-
ables that could moderate the effect of a variable (i.e. depression) on
an outcome (i.e. QOL). In their conceptual framework, which fo-
cused on QOL in stroke survivor–caregiver dyads, they identified
the caregiver preparedness as a possible moderator variable, which
could play an important role on this association. Past studies have
analysed the role of the caregiver preparedness in the stroke popu-
lation. For example, authors observed that caregiver preparedness
was usually associated with a reduction of caregiver burden,11,12 of
anxiety13 and improved outcomes of depression14 in stroke survi-
vors, while a lack of preparedness was associated with higher care-
givers’ depressive symptoms, poor physical health, higher strain.15

Although several authors9,10 have analysed the role of caregiver
preparedness in the stroke population, to our knowledge, only
one study16 has previously described the moderator role of caregiver
preparedness on the association between depression and QOL in
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stroke survivor–caregiver dyads, evaluated with a generic instru-
ment. This represents a gap in the literature, because the generic
QOL could capture aspects of recovery related to daily living while
the disease-specific QOL could be more sensitive to identify changes
related to stroke condition, for example the hand function and
strength due to hemiplegia, mobility, communication ability (i.e. after
aphasia), social participation, etc. Knowing the moderation role of
the caregiver preparedness on the association between depression
in stroke survivor–caregiver dyads and QOL could be important be-
cause it would be possible, through this knowledge, to develop tailor
interventions that could improve caregiver preparedness and conse-
quently moderate the effect of depression on their QOL.

For these reasons, the aim of this study was to examine the mod-
erating role of caregiver preparedness on the association between
stroke survivors’ depression and stroke-specific QOL dimensions
[Stroke Impact Scale (SIS)].

Methods
Design
For this study, a longitudinal design was chosen through which dyads of
stroke survivors and their caregivers were enrolled from the time of dis-
charge from the rehabilitation hospital for 1 year, with data collection at
baseline (T0) and at 3 (T1), 6 (T2), 9 (T3), and 12 months (T4). Protocol
and data are part of a larger study published previously where it is pos-
sible to know the details.17 Specifically, this study was a cohort study
aimed to analyse the stroke survivors’ and caregivers’ QOL during the
first 12 months after stroke survivors’ discharge.

Participants and setting
A sample of 243 stroke survivor–caregiver dyads was enrolled for the
study. Participants of this study were enrolled at survivor discharge
from 10 rehabilitation hospitals in several cities across Italy: Viterbo,
Tivoli, Rome, Grottaferrata, Potenza, Guidonia, Cosenza, Ragusa,
Naples, and Taranto. Inclusion and exclusion criteria were defined for
both, if a member of the dyad did not meet the inclusion criteria, the
dyad was excluded. The inclusion criteria that concerned the stroke sur-
vivor were: a diagnosis of stroke found via computed tomography or
magnetic resonance imaging, and a discharge from a rehabilitation hos-
pital, while they were excluded if: had a previous stroke, a reduced level
of consciousness or aphasia, a severe condition that could be associated
with poor quality of life, severe pre-existing deficits secondary to other
clinical conditions such as multiple sclerosis or dementia. With regard to
the caregivers of stroke survivors, inclusion criteria were considered: to
be identified as the main informal caregiver without being paid, and gave
their consent to participate in the study. Once the dyad was identified
and the study authorization was received, follow-up meetings were
planned, and by appointment, the researchers were able to collect the
data necessary for the study at the home of stroke survivors.

Instruments
For measuring depression in stroke survivors, we used the Hospital
Depression Scale (HDS) which is one of the two scale of the Hospital
Anxiety and Depression Scale (HADS). The HDS is composed of seven
items with a score range between 0 and 21. A score higher than eight in-
dicates depression18 and higher scores indicate greater depression. Several
studies have tested the validity and reliability of the HADS in different pa-
tient and caregiver populations19 including the Italian population20 showing

good validity and reliability. In the present study, the HDS showed good
reliability in both stroke survivors (α= 0.80) and caregivers (α= 0.79).

To evaluate the survivors’ stroke-specific QOL, we used the SIS 3.0.21

The SIS 3.0 is a 59-item instrument, including eight subscales: strength,
hand function, mobility, memory, ADL, communications, emotion, and
participation. Each SIS 3.0 item uses a five-point Likert-type scale for re-
sponses. Summative scores are computed per each subscale (range 0–
100), with higher scores indicating better QOL in that specific domain.
Stroke Impact Scale 3.0 was previously tested also in Italian population,
which showed good reliability and validity.22

To evaluate caregiver preparedness, we used the Caregiver
Preparedness Scale (CPS), an eight-item instrument measuring care-
givers’ preparation to care for a patient’s physical and emotional needs,
including setting up services, coping with caregiving stress, making care-
giving activities pleasant for him/herself and the patient, responding to
and managing emergencies, getting help and information from the health
care system, and overall preparation. The score of the CPS ranges be-
tween 0 (unprepared) and 4 (very well prepared). This instrument has
been tested in stroke caregivers, showing good validity and reliability,
with a Cronbach’s alpha higher than 0.90.23

We also collected sociodemographic data on the survivors and care-
givers, including age, gender, educational status, employment status, and
stroke–caregiver relationship (e.g. spousal relationship), and clinical data
on the survivors, such as comorbidities and site and type of stroke.

Data analysis
We used descriptive statistics, including means, standard deviations
(SDs), frequencies, and percentages to describe survivor and caregiver
sociodemographic characteristics. We used a multilevel modelling ap-
proach to analyse trajectories of change in the eight SIS 3.0 subscales
[i.e. strength, communication, mobility, ADL/instrumental activities of dai-
ly living (IADL), memory, emotion, hand function, participation] using
Hierarchical Linear Modeling v7 (Skokie, IL, USA). Stroke Impact Scale
trajectories were analysed by assessing each dimension during five time-
points (baseline, 3, 6, 9, and 12months post-discharge). To determine the
moderating role of caregiver preparedness on the association between
survivor depressive symptoms and each SIS domain, interaction terms
were created by first centring each variable (i.e. caregiver preparedness
and survivor depressive symptoms) and thenmultiplying the centred vari-
ables together. A significant interaction effect was deemed evidence of
moderation. Figures depict high (1 SD above the mean) and low (1 SD
below the mean) levels of each variable.When non-significant interaction
effects were found, we reported simpler models including only the main
effects of caregiver preparedness and depressive symptoms. Each model
controlled for baseline covariates [i.e. survivor age, gender, employment
status, educational status, stroke site and stroke type, survivor physical
function, and caregiver type (spouse vs. non-spouse)].

Ethical consideration
The Institutional Review Boards of each rehabilitation hospital in which
participants were enrolled approved the study. We fully informed the
stroke survivors and the caregivers about the study protocol, and we ob-
tained a signed consent form from each survivor and caregiver enrolled in
the study before data collection.

Results
Description of the sample
The 243 stroke survivors included in the current study were, on
average, 70.84 (SD= 11.8) years of age. Half the sample was women

Relationship between depression and stroke-specific quality of life 3
D

ow
nloaded from

 https://academ
ic.oup.com

/eurjcn/advance-article/doi/10.1093/eurjcn/zvac037/6603569 by guest on 12 June 2022



(50%) and half the sample was men. Survivors were predominantly
not working (83%), had ischaemic strokes (78%), and were cared
for by a non-spouse (64%) (see Table 1).

Caregivers were 52 (SD= 13.9) years of age. The majority of
them was female (66%), retired (52%), living with stroke survivors
(63%). Just over a third of survivors and caregivers were married
to each other, with half of the survivors cared for by an adult child.
At baseline, the stroke caregiver had an average. Mean caregiver pre-
paredness at baseline was 1.6 (SD= 0.9).

Patterns of change in stroke impact
Multilevel modelling results for survivor stroke-specific QOL de-
monstrated quadratic (non-linear) patterns of change for all eight
subscales (see Figure 1). Although patterns varied across the eight do-
mains, there was a general improvement over time, particularly for
the five domains that had the lowest scores at baseline (i.e. hand
function, strength, participation, ADL/IADL, and mobility).

Relationship between depression and
stroke impact scale dimensions
Relationship between stroke survivors’ depression and SIS dimen-
sions is described in Tables 2 and 3. At baseline, stroke survivors’ de-
pression was negatively associated with all SIS dimensions. Indeed,
stroke survivors with higher depressive symptoms had lower
strength (B=−0.99, P, 0.01), communication (B=−1.22, P,
0.001), mobility (B=−0.81, P, 0.01), ADL/IADL abilities (B=

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Stroke survivor characteristics (N=243)

Characteristic M (+++++) or n (%)

Age (years), mean (+SD) 70.84 (+11.8)

Female 121 (50)

Employed 40 (17)

More than middle school education 75 (31)

Stroke type (% ischaemic) 189 (78)

Stroke site (% right hemisphere) 118 (49)

Spouse caregiver 87 (36)

Patient physical function (0–100) 57.02 (+29.03)

Depressive symptoms (0–21) 9.58 (+4.33)

Caregiver preparedness (0–4) 1.94 (+0.86)

Strength (SIS) (0–100) 40.84 (+25.47)

Communication (SIS) (0–100) 77.34 (+22.14)

Mobility (SIS) (0–100) 46.72 (+29.03)

ADL/IADL (SIS) (0–100) 45.62 (+28.55)

Memory (SIS) (0–100) 70.31 (+24.54)

Emotion (SIS) (0–100) 57.18 (+17.21)

Hand function (SIS) (0–100) 36.33 (+30.97)

Participation (SIS) (0–100) 43.55 (+29.03)

Note. SIS, Stroke Impact Scale; ADL, activities of daily living; IADL, instrumental
activities of daily living.
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Figure 1. Trajectories of stroke survivors’ SIS dimensions.
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−0.56, P, 0.05), memory (B=−1.35, P, 0.001), emotion (B=
−2.45, P, 0.001), hand function (B=−1.41, P, 0.001), and partici-
pation (B=−1.54, P, 0.001). Differently, analysing the association

between stroke survivors’ depressive symptom and SIS dimensions
over time, we observed a negative association only on memory
and emotion.
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Table 2 The moderating role of caregiver preparedness in the association between survivor depressive symptoms
and survivor stroke-specific quality of life over time (N=243)

Variables Strength Communication Mobility ADL/IADL
B (SE) B (SE) B (SE) B (SE)

Intercepta 38.47 (3.10)*** 76.79 (2.89)*** 46.71 (2.49)*** 47.91 (2.23)***

Survivor age 0.22 (0.13) −0.20 (0.12) 0.02 (0.11) −0.10 (0.09)

Survivor gender 0.15 (2.83) 1.28 (2.64) −2.87 (2.28) −4.67 (2.03)*

Survivor employment −2.20 (3.97) −1.48 (3.70) −3.58 (3.20) −0.56 (2.84)

Survivor education 3.62 (2.99) 0.15 (2.79) 0.35 (2.41) 3.74 (2.14)

Stroke type −1.11 (3.32) −4.93 (3.09) −1.07 (2.68) −2.30 (2.37)

Stroke site 0.66 (2.69) −2.44 (2.51) 1.30 (2.17) −1.38 (1.93)

Survivor physical function 0.39 (0.05)*** 0.21 (0.04)*** 0.69 (0.04)*** 0.72 (0.04)***

Survivor depressive symptoms −0.99 (0.36)** −1.22 (0.34)*** −0.81 (0.29)** −0.56 (0.26)*

Caregiver type 3.95 (3.08) 3.68 (2.88) 3.32 (2.49) −0.09 (2.21)

Caregiver preparedness 1.63 (1.60) −1.26 (1.49) 2.59 (1.29)* 3.38 (1.14)**

Survivor depressive symptoms * caregiver preparedness −0.64 (0.38) −0.95 (0.35)** −0.60 (0.30)* −0.73 (0.27)**

Linear slopeb 2.30 (2.83) −4.74 (2.52) 2.48 (2.70) 2.48 (2.59)

Survivor age −0.30 (0.12)** −0.01 (0.10) −0.29 (0.11)** −0.22 (0.11)*

Survivor gender 4.86 (2.56) 3.49 (2.28) 6.36 (2.44)** 5.11 (2.37)*

Survivor employment 4.85 (3.49) −0.42 (3.10) 4.85 (3.32) 3.66 (3.18)

Survivor education −0.65 (2.66) 0.37 (2.36) −0.85 (2.53) −2.31 (2.42)

Stroke type 3.68 (3.19) 0.58 (2.82) 1.97 (3.04) 1.92 (2.90)

Stroke site 1.69 (2.39) 3.60 (2.13) 4.36 (2.28) 3.26 (2.18)

Survivor physical function −0.09 (0.05) 0.02 (0.04) −0.22 (0.05)*** −0.23 (0.04)***

Survivor depressive symptoms 0.21 (0.33) 0.56 (0.29) 0.02 (0.31) −0.05 (0.30)

Caregiver type −0.17 (2.71) 5.95 (2.42)* 2.59 (2.58) 4.25 (2.47)

Caregiver preparedness 2.08 (1.43) 1.99 (1.27) −0.23 (1.36) −1.11 (1.30)

Survivor depressive symptoms * caregiver preparedness 0.83 (0.33)* 0.66 (0.30)* 0.51 (0.31) 0.45 (0.30)

Quadratic slopec 0.16 (0.61) 0.95 (0.50) −0.02 (0.59) −0.10 (0.55)

Survivor age 0.06 (0.03)* −0.01 (0.02) 0.06 (0.02)* 0.04 (0.02)

Survivor gender −1.30 (0.55)* −0.55 (0.46) −1.44 (0.54)** −1.02 (0.50)*

Survivor employment −0.91 (0.75) 0.01 (0.62) −0.86 (0.73) −0.68 (0.68)

Survivor education −0.19 (0.57) −0.16 (0.47) 0.03 (0.55) 0.27 (0.51)

Stroke type −0.90 (0.70) −0.07 (0.57) −0.41 (0.68) −0.22 (0.63)

Stroke site −0.35 (0.51) −0.42 (0.42) −0.84 (0.49) −0.54 (0.46)

Survivor physical function 0.01 (0.01) −0.01 (0.01) 0.03 (0.01)** 0.03 (0.01)***

Survivor depressive symptoms −0.06 (0.07) −0.09 (0.06) 0.02 (0.07) 0.03 (0.05)

Caregiver type −0.01 (0.58) −1.33 (0.48)** −0.13 (0.56) −0.59 (0.52)

Caregiver preparedness −0.38 (0.31) −0.19 (0.25) 0.09 (0.30) 0.31 (0.28)

Survivor depressive symptoms * caregiver preparedness −0.19 (0.07)** −0.10 (0.06) −0.11 (0.07) −0.09 (0.06)

B represents an unstandardized coefficient generated in HLM.
aThe intercept has been coded to represent baseline scores on subscales of the Stroke Impact Scale (SIS).
bThe linear slope represents instantaneous change at baseline.
cThe quadratic slope represents the acceleration or curvature in rate of change per 3 months in each SIS subscale over the 12-month period. Depressive symptoms and preparedness
were centred around their mean.
*P, 0.05.
**P, 0.01.
***P, 0.001.
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The moderating role of caregiver
preparedness on stroke impact
Table 2 shows the significant moderating role of caregiver prepared-
ness on the association between survivor depressive symptoms and
four SIS domains (i.e. strength, communication, mobility, and ADL/
IADL). Caregiver preparedness significantly moderated the associ-
ation between survivor depressive symptoms and survivor

communication (B=−0.95, P, 0.01), mobility (B=−0.60, P,
0.05), and ADL/IADL (B=−0.73, P, 0.01) at baseline; linear change

for strength (B= 0.83, P, 0.05), and communication (B= 0.66, P,

0.05); and quadratic change for strength (B=−0.19, P, 0.01).
Although caregiver preparedness did not significantly moderate

the association between survivor depressive symptoms and strength
at baseline, there was a significant moderating effect for change over
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Table 3 The role of caregiver preparedness in survivor stroke-specific quality of life over time (N= 243)

Variables Memory Emotion Hand function Participation
B (SE) B (SE) B (SE) B (SE)

Intercepta 71.12 (3.23)*** 56.21 (1.77)*** 42.45 (3.14)*** 42.83 (2.49)***

Survivor age −0.19 (0.14) 0.08 (0.08) 0.04 (0.13) 0.02 (0.11)

Survivor gender 0.02 (2.97) 0.22 (1.63) −10.24 (2.87)*** −2.57 (2.29)

Survivor employment 0.28 (4.14) −1.48 (2.27) −0.65 (3.99) 0.99 (3.19)

Survivor education 1.73 (3.12) −0.20 (1.71) 0.37 (3.02) 0.76 (2.40)

Stroke type −6.14 (3.47) 0.61 (1.90) 1.13 (3.36) −1.93 (2.68)

Stroke site −1.02 (2.81) 0.35 (1.54) −0.21 (2.72) −0.35 (2.17)

Survivor physical function 0.22 (0.05)*** 0.09 (0.03)** 0.59 (0.05)*** 0.38 (0.04)***

Survivor depressive symptoms −1.35 (0.38)*** −2.45 (0.21)*** −1.41 (0.37)*** −1.54 (0.29)***

Caregiver type 0.23 (3.24) 2.01 (1.77) −2.12 (3.13) 6.02 (2.49)*

Caregiver preparedness 1.66 (1.68) 2.22 (0.92)* 5.20 (1.62)** 4.21 (1.29)***

Linear slopeb −7.41 (2.83)** 1.41 (1.86) 1.09 (2.94) 2.77 (2.41)

Survivor age 0.02 (0.12) −0.17 (0.08)* −0.39 (0.12)*** −0.30 (0.10)**

Survivor gender 5.51 (2.57)* 0.83 (1.69) 4.86 (2.65) 3.89 (2.19)

Survivor employment −2.07 (3.51) −2.32 (2.28) 3.60 (3.59) 0.17 (2.97)

Survivor education 0.58 (2.67) −0.13 (1.74) −0.66 (2.74) 2.15 (2.26)

Stroke type 5.48 (3.17) 1.29 (2.11) −0.41 (3.30) −0.97 (2.74)

Stroke site 4.07 (2.40) 1.03 (1.57) 3.11 (2.47) 1.59 (2.03)

Survivor physical function 0.07 (0.05) −0.02 (0.03) −0.15 (0.05)** −0.06 (0.04)

Survivor depressive symptoms 0.87 (0.32)** 0.63 (0.21)** 0.46 (0.33) 0.06 (0.27)

Caregiver type 10.27 (2.74)*** 0.12 (1.78) 3.22 (2.81) 0.56 (2.31)

Caregiver preparedness 0.71 (1.43) 0.12 (0.93) 5.20 (1.62)** −0.30 (1.21)

Quadratic slopec 1.66 (0.54)** −0.34 (0.42) −0.10 (0.59) −0.16 (0.52)

Survivor age −0.01 (0.02) 0.04 (0.02)* 0.08 (0.02)*** 0.06 (0.02)**

Survivor gender −0.97 (0.49) −0.11 (0.38) −0.68 (0.53) −0.83 (0.48)

Survivor employment 0.38 (0.67) 0.58 (0.51) −0.66 (0.72) −0.16 (0.65)

Survivor education −0.15 (0.51) 0.23 (0.39) 0.10 (0.55) −0.39 (0.49)

Stroke type −1.28 (0.62)* −0.55 (0.48) 0.19 (0.67) 0.12 (0.61)

Stroke site −0.64 (0.46) −0.10 (0.35) −0.52 (0.49) −0.22 (0.44)

Survivor physical function −0.02 (0.01)* −0.01 (0.01) 0.02 (0.01)* 0.01 (0.01)

Survivor depressive symptoms −0.15 (0.06)* −0.09 (0.05) −0.05 (0.07) 0.02 (0.06)

Caregiver type 2.14 (0.52)*** 0.16 (0.39) −0.34 (0.56) −0.01 (0.50)

Caregiver preparedness −0.02 (0.27) −0.02 (0.21) 0.08 (0.29) 0.18 (0.26)

B represents an unstandardized coefficient generated in HLM.
aThe intercept has been coded to represent baseline scores on subscales of the Stroke Impact Scale (SIS).
bThe linear slope represents instantaneous change at baseline.
cThe quadratic slope represents the acceleration or curvature in rate of change per 3 months in each SIS subscale over the 12-month period. Depressive symptoms and preparedness
were centred around their mean.
*P, 0.05.
**P, 0.01.
***P, 0.001.
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time. As can be seen in Figure 2, for survivors who reported high le-
vels of depressive symptoms, having a caregiver who reported high
levels of preparedness was associated with greater improvement in
strength than when caregivers reported low levels of preparedness.
This demonstrates an important protective role for survivor’s re-
habilitation over time. In the case of communication, although survi-
vors with high levels of depressive symptoms, who had caregivers
with high levels of preparedness appear to have lower communica-
tion scores at baseline, their linear change demonstrates more im-
provement over time than those survivors who had caregivers
with low levels of improvement (Figure 3). Again, this demonstrates
an important protective role of caregiver preparedness over time for
the stroke survivor.

In the case of both mobility and ADL/IADL, the significant moder-
ating effect of caregiver preparedness at baseline, appears to be
more related to those survivors with low levels of depressive symp-
toms (Figures 4 and 5). In other words, the benefits of having a care-
giver with high levels of preparedness for both mobility and ADL/
IADL were for those survivors reporting low levels of depressive
symptoms rather than high levels of depressive symptoms at
baseline.

The protective role of caregiver
preparedness on stroke impact
Although we found no significant moderating role for caregiver pre-
paredness on the association between survivor depressive

symptoms and four SIS domains (i.e. memory, emotion, hand func-
tion, and participation), higher levels of caregiver preparedness
were significantly associated with higher survivor scores of emotion,
hand function, and participation at baseline (Table 3).

Discussion
This study analysed the moderator role of the caregiver prepared-
ness on the association between stroke survivors’ depression and
QOL. As observed, the caregiver preparedness moderated the asso-
ciation between stroke survivors’ depression and survivor communi-
cation, mobility and ADL/IADL at baseline. In addition, we observed
a linear change for strength and communication and quadratic
change for strength. However, although we found no significant
moderating role for caregiver preparedness on the association be-
tween survivor depressive symptoms and other SIS domains (i.e.
memory, emotion, hand function, and participation), higher levels
of caregiver preparedness were significantly associated with higher
survivor scores of emotion, hand function, and participation at base-
line. In other words, these findings highlighted the importance of
caregiver preparedness in the stroke survivors’ recovery, because
whenwe have stroke caregiver more prepared, his/her preparedness
moderates the impact of stroke survivors’ depression on their
disease-specific QOL.
At baseline, caregiver preparedness moderated the association

between depression and communication, mobility, and ADL/IADL
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Figure 2. The role of caregiver preparedness between depression and SIS strength dimension.
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SIS dimensions. Regarding the communication dimension, we ob-
served that caregiver preparedness moderates the effect of depres-
sion on the stroke survivors’QOL.Wittenberg et al.24 observed that
low-quality communication between family members or the pa-
tients’ inability to express their emotion could contribute to increase
patients’ depression. Greater caregiver preparedness could contrib-
ute to being better able to understand the survivors’ needs. A trained
caregiver may have those skills to improve communication with sur-
vivors, better perceive their physical and emotional needs. Indeed, in
caregiver preparedness, caregivers were asked how much they were
able to understand the stroke survivors’ psychological needs.
Understanding the stroke survivors’ psychological needs would
mean knowing how to communicate better with stroke survivor.
This could explain why, even if the patient is depressed, the caregiver
preparedness has a moderating role on stroke survivors’ communi-
cation. Greater caregiver preparedness may indicate that, when pa-
tients are able to better communicate about their issues and even
express anger, caregivers may have a better sense of what is needed,
reducing the stroke survivors’ depression level. Regarding ADL and
mobility, instead, post-stroke depression is usually highly negative
correlated with mobility. Specifically, the authors showed how
stroke survivors with higher post-stroke depression are more likely
to have lower ADL and mobility.25 In these associations, the care-
giver preparedness plays a crucial role. As described by a
meta-analysis,26 stroke survivors who had a trained caregiver and
consequently more prepared were more likely to have lower

depression and better physical abilities. Indeed, the authors observed
that stroke survivors with stroke caregivers, who received an educa-
tional intervention aimed to improve their preparedness, experi-
enced better physical functioning,27–29 better memory,29,30 and
higher QOL.30,31 Furthermore, caregivers showed lower depressive
symptomatology.28,32 Caregiver preparedness was protective for
stroke survivors, decreasing their level of depression and increasing
their abilities. The first time of stroke survivors’ discharge represents
the more difficult moment for stroke survivor–caregiver dyads, be-
cause it is the time when they truly realize the difficulties that can
be encountered with returning home. It is the time when they truly
understand what it means to have disabilities and when they learn
about the change in their life. All of this increases stroke survivors’
depression but having trained caregivers can make these difficulties
easier.

In addition, we observed that caregiver preparedness moderated
also longitudinally the association between depression and strength.
As described by the literature,33 depression has a negative impact on
strength in stroke survivors. For example, a study34 observed that
improvements in depression were negatively correlated with
strength levels. However, muscular strength is associated with phys-
ical activities and exercise habits, which are negatively associated with
depression. In this line, the possible effects of muscular strength on
depression may be mediated by physical activity, which can partly ex-
plain this association.35 Taking into account the significant association
between physical activity and the risk of mental illness, it can be
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Figure 3. The role of caregiver preparedness between depression and communication SIS dimension.
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hypothesized that caregiver preparedness may have a positive effect
on reducing or preventing depression. Indeed, Lutz et al.36 high-
lighted that having better-prepared caregiver would mean increasing
the physical activities in stroke survivors. Increasing physical activities
would mean improving stroke survivors’ strength and consequently
breaking down the depression effect over time.

In addition, although, we did not find a significant moderating role
for caregiver preparedness on the association between survivor de-
pressive symptoms and SIS memory, emotion, hand function, and
participation domains, the caregiver preparedness had a protective
role. Indeed, when caregiver had a higher preparedness, their survi-
vors showed higher memory, emotion, hand function, and participa-
tion. However, the mechanism by which caregiver preparedness
could improve the survivors’memory, emotion, and social participa-
tion is not clear in the literature. Regarding memory, Innis et al.37 ob-
served that higher caregiver preparedness was associated with
higher patients’ mindfulness and, consequently, with better patient
cognitive performance (i.e. memory). Indeed, mindfulness has been
associated with cognitive benefits such as improved attention, mem-
ory, and executive function in older adults.38 A better-prepared care-
giver could increase the stroke survivors’ physical activities,
increasing neurotrophic factors which promote brain health, with a
consequent positive impact on stroke survivors’ memory.39 In add-
ition, a better-prepared caregiver may bemore able to involve stroke
survivors in social life, thus increasing his/her social participation and,
consequently, improving their emotions. Maintaining acceptance and
equanimity towards experiences in daily life may decrease social
threat in ways that increase engagement in social interactions and di-
minish feelings of loneliness. Furthermore, as observed by the litera-
ture, being a strong correlation between caregiver preparedness and
mindfulness,37 mindfulness could change caregivers’ perceptions of
their partners’ responsiveness and lead them to seek out more social
interactions because they feel more rewarding (and less threatening);
it is also possible that developing new habits of relating mindfully with
others could attract relationship partners for more interactions.40

This study has several implications. First of all, the study highlights
the importance to include stroke caregiver in the care process.
Although, the importance of including caregivers in a training pro-
gramme might not appear new, several qualitative studies conducted
on stroke caregivers have noted that caregivers usually report being
abandoned and inadequately trained. From a clinical point of view,
this study observed that better-prepared caregiver could have a posi-
tive impact on stroke survivors’ outcomes, such as better memory,
emotion, hand function, and social participation. In addition, their
preparedness could decrease the effect of depression on stroke sur-
vivors’ specific quality of life in both the short and long terms. Based
on these findings, physicians and nurses can develop care models in
which caregivers are not excluded from stroke survivors’ rehabilita-
tion phase but participate actively in the care process. It is essential to
create rehabilitation programmes that increase the skills of care-
givers; this would lead to lower levels of re-hospitalization and mor-
tality and improved prognoses for stroke survivors.

Despite its implications, this study has several limitations. Although
the sample is large and multicentre, the study was conducted in only
one European country (Italy) where caregivers usually are generally
not very involved in the rehabilitation programmes. Probably, in
other countries where caregivers follow a different caregiving

process, we could observe different results. It would be appropriate
to replicate it to compare ethnic, environmental, and national differ-
ences. Second, a convenience sample with low to moderate disability
was enrolled represented by stroke survivors with no pre-existing
severe physical or cognitive impairment, cancer, or severe organ
damage. This could be a limitation because patients with less disabil-
ities may also be less depressed and, therefore, more likely to partici-
pate in social and physical activities. In addition, we did not analyse if
the stroke survivors were taking antidepressant therapies.

Conclusion
Caregiver preparedness represents an important variable that nurses
and physicians should consider during the stroke survivors’ rehabili-
tation. Including immediate caregivers in the care process would
mean having better-prepared caregivers and consequently more-
healthy stroke survivors. A targeted educational intervention
designed to improve caregiver preparedness should be applied
promptly to the caregiver in the hospital.
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