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Background: Stroke is one of the most prevalent causes of adult disability and handicap.
Informal caregivers play an important role in poststroke care. However,
informal caregivers may experience strain, which threatens the recovery of
stroke subjects. This study aimed to describe changes in strain experienced
by informal caregivers from 3 to 6 months after the stroke, and identify the
predicting factors.

Methods: We recruited pairs of inpatients with ischemic stroke and informal caregivers
from a tertiary referral hospital and interviewed them at 3 and 6 months after
the stroke. Caregiver strain was evaluated using the Caregiver Strain Index
(CSI), with a CSI 7 indicating considerable caregiver strain. Various fac-
tors associated with caregiver strain were analyzed using generalized esti-
mating equations.

Results: Eighty-nine stroke patients and caregivers completed the study. Considerable
strain was reported in 46% and 43% of the caregivers at the 3rd and 6th

month, respectively. Patient factors such as severe disabilities (Barthel Index
60), poor cognition (Mini-Mental State Examination 23), depression

(Beck Depression Inventory [BDI] 10), and recurrent stroke were predic-
tors for caregiver strain. Caregiver factors, such as changed employment sta-
tus, help from formal caregivers, and depression (BDI 10) were also asso-
ciated with considerable caregiver strain.

Conclusions: Nearly 50% of caregivers experienced considerable strain. Interventions
aimed at reducing the caregivers’ strain should focus on enhancing the func-
tional and emotional status of stroke subjects, prevention of recurrent stroke,
and efficient management of depression symptoms in caregivers.
(Chang Gung Med J 2012;35:392-401)
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Stroke is one of the most prevalent causes of adult
disability and handicap.(1-4) A substantial propor-

tion of stroke survivors rely on instrumental and
emotional support from informal caregivers after

acute hospitalization.(5,6) These caregivers are recog-
nized as “informal caregivers” because they are not
paid or trained by statutory bodies. The informal
caregiver is usually a spouse, child, child-in-law or
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close friend of the person in need of care.
Informal caregivers may be central to the

process of poststroke care,(6,7) and in determining
long-term outcomes for stroke patients.(6,8,9) However,
many informal caregivers experience stress and emo-
tional distress as a result of taking care of a disabled
person, putting them at high risk of developing their
own health problems. This threatens both the sustain-
ability of home care and the recovery of stroke sub-
jects. Although physicians and health care profes-
sionals are advised to maximize the well-being of
both patients and caregivers,(10,11) less attention is paid
to caregiver strain compared with patient outcome.

Caregiver strain can be perceived differently
depending on the characteristics of both the patients
and the caregivers, and of the social service set-
ting.(12-18) In addition, as a consequence of changing
coping abilities of the caregivers and functional sta-
tus of the patients, the impact of caregiving can be
different at different times.(12,16,19,20) There is a need for
more longitudinal studies under different social set-
tings and healthcare systems to determine the diffi-
culties in caring for stroke patients and to determine
predicting factors for caregiving strain.

Empirically, stroke survivors are discharged
from care facilities 3 months after the stroke, after
which informal caregivers must learn to provide care
at home.(21,22) Six months after the stroke may be long
enough for informal caregivers to become aware of
all the problems that occur in caring for a patient.
Thus, data regarding changes in strain experienced
by caregivers 3 and 6 months after a stroke might be
of value in determining the changing burden of care-
givers. Knowledge of this information would help to
identify caregivers at risk of strain and to determine
workable interventions to improve the quality of care
at appropriate times after a stroke. This study aimed
to examine changes in strain that are experienced by
caregivers at 3 and 6 months after a stroke and to
determine factors associated with these changes.

METHODS

This was a prospective longitudinal study that
recruited ischemic stroke patients admitted to a ter-
tiary referral hospital in southern Taiwan. Patients 40
to 80 years old who had suffered from a recent
ischemic stroke as confirmed by brain imaging were
recruited during acute hospitalization. Patients were

medically and neurologically stable at the time of
recruitment and were expected to return home. All
patients were required to have informal caregivers
who were willing and able to provide support after
discharge from the hospital.

A study nurse contacted families and patients to
explain the study and to seek consent.

An informal caregiver was defined as “an
unpaid person who is most closely involved in taking
care of stroke survivors, but not necessarily living
with the patient.” If multiple persons were involved
in caregiving, the families or patients were asked to
identify one caregiver for interview. The same study
nurse interviewed each patient/caregiver pair at clin-
ics 3 and 6 months after the stroke.

At each visit, the neurological deficits of the
patients were assessed using the NIH Stroke Scale
(NIHSS), with 0-6, 7-15, 16-38 points being strati-
fied as a mild, moderate, and severe stroke, respec-
tively.(21) Disability was evaluated using the Barthel
Index (BI), with a BI ≤ 60 considered moderate to
severe disability, and > 60 as mild.(21) Global handi-
cap was assessed by the modified Rankin Scale
(MRS), with an MRS score ≤ 2 considered a favor-
able outcome.(23) Cognitive function was evaluated
using the Mini-Mental State Examination (MMSE),
with 20 items and a maximum sum score of 30.(24)

Cognitive impairment was defined as an MMSE
score ≤ 23.(6) Other patient characteristics were also
recorded, such as whether this was a first-ever
stroke, walking ability, presence of aphasia, inconti-
nence, use of a Foley catheter, tube feeding, and tra-
cheotomy.

Characteristics of the informal caregivers,
including educational level, employment status, mar-
ital status, self-reported health status, and economic
status, were recorded. Current economic status was
categorized as > 30,000 and ≤ 30,000 NT$/month.
The health status of the caregiver was assessed by
self-rated global health on a 3-point Likert scale.
Caregivers were asked to report the average number
of hours spent helping the patient per day. The use of
resources such as formal caregivers (e.g., a foreign or
domestic employee who was paid for providing care
or a nursing home) or alternative family caregivers
who shared caring work with the informal caregiver
was also recorded.

Depression in patients and caregivers was
assessed using the Beck Depression Inventory (BDI)
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at each visit.(25) We used a BDI score of 10 as the cri-
terion for mild depression.(25) Patients with severe
aphasia or cognitive impairments could not be inter-
viewed and were assigned a BDI score of 63.
Caregivers’ perceived burden was assessed using the
Caregiver Strain Index (CSI).(26) The CSI is a brief
and easily administered screening instrument for
identification of strain. The 13-item CSI measures
common stressors experienced by caregivers. Items
are scored yes (1) or no (0) and are summed, with
higher scores indicating greater strain. A CSI score
≥ 7 was considered an indicator of considerable
strain.(26)

Statistical analysis
Before performing any hypothesis tests, patient

and caregiver characteristics were classed into two
groups, one group being time-independent variables
(e.g., age and gender) and the other being time-
dependent variables (e.g., NIHSS, BI, MRS, MMSE,
BDI, formal caregivers, family income, and CSI).
We compared differences for each time-dependent
variable at 2 different time points, i.e., the 3rd and 6th

months after stroke, by using McNemar’s or
Bowker’s tests. For univariate analysis, the chi-
square or Fisher’s exact tests were used to determine
whether there were significant differences between
the perceived strain of caregivers and the distribution
of these characteristics in both patients and care-
givers. For our longitudinal dataset, there were
repeated measures for 89 pairs of patients and care-
givers, and generalized estimating equation (GEE)
analysis was performed as the method of multivari-
able logistic regression analysis. GEEs were used to
explore various factors that impacted the odds of the
caregivers experiencing considerable strain, and to
adjust the influence of confounding factors to reduce
type I errors. The backward elimination technique,
where we set the criteria of the p-value < 0.1, was
introduced for selecting explanatory variables. A p-
value less than 0.05 was regarded as statistically sig-
nificant. All analyses were performed using SAS
version 9.2 (SAS Institute Inc., Cary, NC, U.S.A.).

RESULTS

Ninety-eight patients and their caregivers were
recruited, with 89 patient/caregiver pairs completing
the study. During the study period 2 patients died and

7 patients/caregivers were lost to follow-up, either
because of withdrawal of consent or loss of contact.
There were 5 patients with severe aphasia and/or
cognitive impairments who could not be interviewed
and were assessed as BDI = 63. There were no dif-
ferences between the group that was lost to follow-
up and the remaining 89 patients/caregivers with
respect to age, sex, education, or extent of patient
dependence. This report explored the data obtained
from the 89 patient/caregiver pairs.

The mean age of the 89 stroke patients was 66.1
years, 54% were male and 71% were married. The
mean age of the 89 caregivers was 52.3 years, and
47% were male. Nearly half (47%) of the caregivers
had education levels greater than 9 years and most
were married, with 44% being spouses of the patient
(Table 1).

Except for an increased use of formal caregivers
from the 3rd to 6th month after stroke, there were no
differences among time-dependent variables (Table
2).

Characteristics of caregivers, patients, and
resource use were explored for caregivers who
reported considerable strain (Tables 3 and 4).
Caregivers tended to have considerable strain when
caring for patients with many neurological deficits,

Table 1. Characteristics of 89 Stroke Survivors and Their
Informal Caregivers

Characteristics Mean (25th–75th percentile) or No. (%)

Patients (N = 89)
Age, y 66.1 (59.0–74.0)
Male 48 (54)
Married 63 (71)

Caregivers (N = 89)
Age, y 52.3 (42.0–66.0)
Male 42 (47)
Married 75 (84)

Education level
> 9 years 42 (47)
≤ 9 years 35 (39)
Illiterate 12 (14)

Relationship
Spouse 39 (44)
Son 29 (33)
Daughter 10 (11)
Daughter in law 8 (9)
Relative /friend 3 (3)
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severe disability, cognitive impairment, and depres-
sion. Caregivers also tended to have considerable
strain if they were depressed, had poor health, were
unemployed, were changing employment status, or
were spending more than 3 hours a day caring for
patients. Caregivers had considerable strain even
when receiving help from formal caregivers.

Severe patient disability, poor cognition, depres-
sion, recurrent stroke, changes in caregiver employ-
ment status, use of formal caregivers, and depression
were all independent predictors of considerable
strain in caregivers (Table 5).

DISCUSSION

This study highlights the common and persistent
strain experienced by informal caregivers of stroke
subjects. Increased caregiver strain was predicted by
patients with severe disabilities, poor cognition,
depression, and recurrent stroke, and by caregivers
who changed employment status, received help from
formal caregivers, and experienced depression.

In our study 46% and 43% of caregivers had
considerable strain 3 and 6 months, respectively.
after a stroke. This finding is in line with previous
studies which have reported that 28% to 44% of
stroke caregivers experience considerable strain 3 to
6 months after a stroke.(16-20) Race and culture may
contribute to the perception of caregiver burden.
While it has been generally assumed that Asian care-
givers might have more social networking than care-
givers in Western countries, the rate of considerable
strain among caregivers in the current study was not
found to be less than that in previous studies in other
countries. This issue warrants further exploration.

As high NIHSS, low BI, and poor MRS scores
were associated with considerable strain in care-
givers at 3 and 6 months post stroke, our results sup-
port the obvious relationship between caregiver
strain and stroke severity.(13,15,16,18,20,27,28) Since a low BI
was an independent predictor of considerable care-
giver strain (BI < 60), strategies that deal with
stroke-related disability might alleviate the burden of
caregivers. We found that urine incontinence, tube
feedings, and a tracheostomy in patients were also
associated with considerable strain in their caregivers
at each time point. Language impairment and inser-
tion of a Foley catheter were additional associated
factors at the 3rd month. Helping caregivers manage

Table 2. Time-Dependent Variables at the 3rd and 6th Month

after Stroke

3 months 6 months
p-value*

No. (%) No. (%)

Patients

First-ever stroke 63 (71) 58 (65) 0.063

Aphasia 16 (18) 16 (18) 1.000

Urine incontinence 20 (23) 22 (25) 0.774

Tube feeding 14 (16) 19 (21) 0.125

Tracheostomy 4 (5) 4 (5) NA

Foley catheter 5 (6) 8 (9) 0.375

NIHSS

0 ≤ NIHSS ≤ 6 48 (54) 49 (55) 0.172

7 ≤ NIHSS ≤ 15 26 (29) 23 (26)

16 ≤ NIHSS ≤ 38 15 (17) 17 (19)

BI

BI ≤ 60 42 (47) 38 (43) 0.289

MRS

MRS > 2 43 (48) 42 (47) 1.000

MMSE

MMSE ≤ 23 51 (57) 47 (53) 0.344

BDI

BDI ≥ 10 52 (58) 51 (57) 1.000

Caregivers

Health status

Good 43 (48) 50 (56) 0.172

Fair 33 (37) 25 (28)

Poor 13 (15) 14 (16)

Employed 49 (55) 43 (48) 0.146

Time helping ≤ 3 hours/d 37 (42) 37 (42) 1.000

BDI

BDI ≥ 10 17 (19) 18 (20) 1.000

Alternative caregivers 51 (57) 46 (52) 0.302

Formal caregivers 19 (21) 26 (29) 0.016

Family income > 30,000 57 (64) 56 (63) 1.000

CSI

CSI ≥ 7 41 (46) 38 (43) 0.629

Abbreviations: NIHSS: NIH stroke score; BI: Barthel Index;

MRS: modified Rankin Scale; MMSE: Mini-Mental State

Examination; BDI: Beck Depression Inventory; CSI: Caregiver

Strain index; *: Using McNemar’s test for paired 2 x 2 table and

Bowker’s test for paired 3 x 3 table; NA: There are no discordant

pairs. Income is given in New Taiwan dollars/ month.
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Table 3. Caregiver Strain Associated with Characteristics of Patients

3 months 6 months

Patients CSI < 7 CSI ≥ 7
p-value*

CSI < 7 CSI ≥ 7
p-value*

(n = 48) (n = 41) (n = 51) (n = 38)

Age 0.517 0.162
< 65 22 (58) 16 (42) 25 (66) 13 (34)
≥ 65 26 (51) 25 (49) 26 (51) 25 (49)

Sex 0.962 0.281
Male 26 (54) 22 (46) 25 (52) 23 (48)
Female 22 (54) 19 (46) 26 (63) 15 (37)

First-ever stroke 0.005 0.010
Yes 40 (63) 23 (37) 39 (67) 19 (33)
No 8 (31) 18 (69) 12 (39) 19 (61)

Aphasia 0.044 0.077
Yes 5 (31) 11 (69) 6 (37) 10 (63)
No 43 (59) 30 (41) 45 (62) 28 (38)

Urine incontinence 0.003 < 0.001
Yes 5 (25) 15 (75) 5 (23) 17 (77)
No 43 (62) 26 (38) 46 (69) 21 (31)

Tube feeding 0.008 0.002
Yes 3 (21) 11 (79) 5 (26) 14 (74)
No 45 (60) 30 (40) 46 (66) 24 (34)

Tracheostomy 0.042† 0.030†

Yes 0 (0) 4 (100) 0 (0)0 4 (100)
No 48 (56) 37 (44) 51 (60) 34 (40)

Foley catheter 0.018† 0.069†

Yes 0 (0)0 5  (100) 2 (25) 6 (75)
No 48 (57) 36 (43) 49 (60) 32 (40)

Clinical characteristics
NIHSS < 0.001 < 0.001

0-6 38 (79) 10 (21) 38 (78) 11 (22)
7-15 8 (31) 18 (69) 12 (52) 11 (48)
16-38 2 (13) 13 (87) 1 (6)0 16 (94)

BI < 0.001 < 0.001
≤ 60 10 (24) 32 (76) 11 (29) 27 (71)
> 60 38 (81) 9 (19) 40 (78) 11 (22)

MRS < 0.001 < 0.001
≤ 2 38 (83) 8 (17) 38 (81) 9 (19)
> 2 10 (23) 33 (77) 13 (31) 29 (69)

MMSE < 0.001 < 0.001
≤ 23 17 (33) 34 (67) 17 (36) 30 (64)
> 23 31 (82) 7 (18) 34 (81) 8 (19)

BDI < 0.001 0.067
< 10 29 (78) 8 (22) 26 (68) 12 (32)
≥ 10 19 (37) 33 (63) 25 (49) 26 (51)

Abbreviations: CSI: Caregiver Strain index; NIHSS: NIH stroke score; BI: Barthel Index; MRS: modified Rankin Scale; MMSE: Mini-
Mental State Examination; BDI: Beck Depression Inventory; *: Chi-square test; †: Fisher’s exact test.
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Table 4. Caregiver Strain Associated with Characteristics of Caregivers

3 months 6 months

Caregivers CSI < 7 CSI ≥ 7
p-value*

CSI < 7 CSI ≥ 7
p-value*

(n = 48) (n = 41) (n = 51) (n = 38)

Age 0.259 0.476
< 65 31 (50) 31 (50) 34 (55) 28 (45)
≥ 65 17 (63) 10 (37) 17 (63) 10 (37)

Sex 0.064 0.208
Male 27 (64) 15 (36) 27 (64) 15 (36)
Female 21 (45) 26 (55) 24 (51) 23 (49)

Health status 0.210 0.006
Good 27 (63) 16 (37) 36 (72) 14 (28)
Fair 14 (42) 19 (58) 9 (36) 16 (64)
Poor 7 (54) 6 (46) 6 (43) 8 (57)

Relationship 0.155† 0.631†

Spouse 23 (59) 16 (41) 24 (62) 15 (38)
Children/daughter in law 25 (53) 22 (47) 26 (55) 21 (45)
Others 0 (0)0 3 (100) 1 (33) 2 (67)

Education level (years) 0.566 0.375
≤ 9 24 (51) 23 (49) 29 (62) 18 (38)
> 9 24 (57) 18 (43) 22 (52) 20 (48)

Married 0.365 0.989
Yes 42 (56) 33 (44) 43 (57) 32 (43)
No 6 (43) 8 (57) 8 (57) 6 (43)

Employed 0.127 0.022
Yes 30 (61) 19 (39) 30 (70) 13 (30)
No 18 (45) 22 (55) 21 (46) 25 (54)

Change in employment status 0.241 0.001
Yes 2 (29) 5 (71) 2 (15) 11 (85)
No 46 (56) 36 (44) 49 (64) 27 (36)

Income 0.317 0.197
≤ 30,000 15 (47) 17 (53) 16 (48) 17 (52)
> 30,000 33 (58) 24 (42) 35 (63) 21 (37)

Time help (hours) 0.081 0.037
≤ 3 24 (65) 13 (35) 26 (70) 11 (30)
> 3 24 (46) 28 (54) 25 (48) 27 (52)

BDI 0.024 0.001
< 10 43 (60) 29 (40) 47 (66) 24 (34)
≥ 10 5 (29) 12 (71) 4 (22) 14 (78)

Resource use
Alternative caregivers 0.517 0.150

Yes 26 (51) 25 (49) 23 (50) 23 (50)
No 22 (58) 16 (42) 28 (65) 15 (35)

Formal caregivers 0.244 0.021
Yes 8 (42) 11 (58) 10 (38) 16 (62)
No 40 (57) 30 (43) 41 (65) 22 (35)

Out- patient rehabilitation 0.457 0.930
Yes 14 (48) 15 (52) 13 (57) 10 (43)
No 34 (57) 26 (43) 38 (58) 28(42)

Abbreviations: CSI: Caregiver Strain index; BDI: Beck Depression Inventory; *: Chi-square test; †: Fisher’s exact test.
Income is given in New Taiwan dollars/ month: Formal caregivers, includes foreign employees, domestic employees, and nursing homes. 
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problems, such as sphincter control, feeding, and
communication with patients, should be a part of
rehabilitation programs.

Our findings suggest that carers of first-ever
stroke subjects may have different experiences than
those caring for patients with a recurrent stroke.
From our study, care of recurrent stroke patients was
more likely to cause considerable strain than care of
first-ever stroke patients. A recurrent stroke usually
results in deterioration of functional status, which
increases the difficulty of care. Moreover, informal
caregivers may worry about another recurrent stroke
in the future. Thus, we should not assume that care-
givers will adjust more easily to their role if they
have had previous experience.

Emotional disorders and cognitive impairments
in stroke subjects have a negative influence on their
caregivers.(14,15,19,28-32) We found that both depression
and cognitive impairment in stroke patients were
associated with considerable strain in their care-
givers. Thus, interventions that focus on enhancing
clinical management of depression and impaired

cognition in stroke patients may be helpful in reduc-
ing caregiver strain.

In our study, caregivers who changed their
employment status during the caregiving period were
more likely to experience considerable strain. Seven
caregivers had changed their employment status to
unemployed at 3 months, and an additional 6 care-
givers did so after 6 months. It is possible that
changes in employment status caused more strain for
caregivers as a consequence of increased financial
stress.

A high number of hours of care of a stroke
patient per day has been suggested to be related to
the burden perceived by caregivers.(13,16,33,34) In our
study, more than 3 hours of care daily was associated
with increased strain to the caregiver at 6 months.
However, this was not found to be an independent
predictor via GEE analysis. In addition, the expecta-
tion that resource use would have a positive impact
on caregiver strain was not supported in this study.
We found that neither the presence of an alternative
caregiver nor the use of outpatient rehabilitation
were associated with decreased caregiver strain.
Furthermore, we found that informal caregivers who
received help from formal caregivers experienced
increased strain.(16,18,28) These results raise 2 issues.
First, it is possible that patients with more severe
strokes were more likely to need alternative caregiv-
er services. Second, although support services may
lessen some of the physical aspects of caregiver
strain, they may also induce new problems, such as
increased financial stress. This might explain why
service input was not necessarily associated with
decreased caregiver strain. Further study is needed to
clarify this issue.

There were some limitations in this study. It
should be noted that the findings of this study could
be affected by the selection of patients, all of whom
had been hospitalized. Admitted patients are more
likely to have suffered a severe stroke, and a commu-
nity-based study may have revealed lower levels of
strain in caregivers. In addition, the sample size for
this study was relatively small and the patients
recruited were those still alive 3 months after the
stroke. With this in mind, the results of this study and
the perceptions of the caregivers involved may not
be broadly applicable, and factors such as the loca-
tion and type of services available for stroke patients
were not taken into account in this study.

Table 5. Results of Caregiver Considerable Strain Rate for Correlated
Data Using GEE

CSI ≥ 7

Variables Odds
(95% CI) p value

ratio

Time points (3 months as reference) 1
6  months 0.89 (0.44, 1.81) 0.749

Patient characteristics
BI (> 60 as reference) 1

≤ 60 12.22 (3.89, 38.39) < 0.001
MMSE (> 23 as reference) 1

≤ 23 5.53 (1.85, 16.51) 0.002
BDI (< 10 as reference) 1

≥ 10 3.32 (1.21, 9.11) 0.020
First-ever stroke (Yes as reference) 1

No 2.83 (1.18, 6.81) 0.020

Caregiver
Change in employment status (No as reference) 1

Yes 8.96 (1.88, 42.75) 0.006
Formal caregiver (No as reference) 1

Yes 6.85 (1.91, 24.52) 0.003
BDI (< 10 as reference) 1

≥ 10 3.19 (1.04, 9.75) 0.042

Abbreviations: GEE: Generalized Estimating Equations; CSI: Caregiver Strain
index; BI: Barthel Index; MMSE: Mini-Mental State Examination; BDI: Beck
Depression Inventory.
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Conclusion
Caregivers experienced strain at 3 and 6 months

after stroke. Our results indicate the need for inter-
ventions to help with adaptation to the role of care-
giver and relief of the strain involved. Identifying
caregivers who experience considerable strain should
be the first step in intervention. Our study offers
information on cause and effect relationships
between caregivers, care recipients (i.e., stroke sur-
vivors), and their environment. Caregiver strain was
associated with the function and emotional status of
stroke subjects, recurrent stroke, and depression
symptoms in caregivers; formal caregivers did not
reduce the strain of informal caregivers. Interven-
tions or providing services for stroke subjects should
consider the above factors to empower informal care-
givers in fulfillment of their role.
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