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Abstract

Background: Stroke is one of the most common causes of disability. Stroke survivors may have a wide variety
of sensorimotor, cognitive, perceptual, and behavioral dysfunctions. The majority of long-term care for
stroke survivors in residential settings is provided by informal caregivers, such as family members. This
study was conducted to assess the burden of caregiving on caregivers of stroke survivors.

Materials and methods: This cross-sectional study was conducted by the Department of Physical Medicine
and Rehabilitation in a tertiary care institute in Western India. Patients were evaluated for inclusion and
exclusion criteria. Caregiver strain among caregivers was assessed using the Modified Caregiver Strain Index
Questionnaire (MCSI). The Katz index was used to assess activities of daily living.

Results: The inclusion and exclusion criteria were fulfilled by 125 primary caregivers of stroke

patients. Among stroke survivors, the majority were male (57.6%), and caregivers were wives of stroke
survivors (28.8%). There was a significant statistical difference in the median of the modified caregiver
strain index when the stroke survivor was male (p=0.034), fully dependent (p<0.001), and had a hemorrhagic
stroke (p<0.001). There was no significant statistical difference in the median of the MCSI based on the sex
of caregivers (p=0.928). There was a positive correlation between the age of the patient and MCSI (r=0.373,
p<0.001). No correlation was found between the MCSI and age of caregivers (r=-0.108, p=0.230) and duration
of stroke (r=-0.089, p=0.321).

Conclusion: The findings in our study provide evidence that caregivers of stroke survivors
experience significant levels of strain. It is desirable to recognize caregiver strain during the rehabilitation
of stroke survivors and manage it appropriately.

Categories: Neurology, Epidemiology/Public Health, Physical Medicine & Rehabilitation
Keywords: caregiver strain, rehabilitation, modified caregiver strain index, stroke survivor, stroke caregiver

Introduction

Stroke is one of the most common causes of mortality worldwide [1]. It is also one of the most common
causes of disability in adults [2]. It is associated with a wide variety of sensorimotor, cognitive, perceptual,
and behavioral dysfunctions [3]. These impairments may limit the ability of stroke survivors to
independently perform their activities of daily living. This disability also restricts effective participation in
family and social roles.

The majority of long-term care for stroke survivors in residential settings is provided by informal caregivers,
such as family members. The psychological and physical health of caregivers, who offer both physical and
emotional support to stroke survivors on a daily basis, is adversely affected. Caregiver burden is a term used
to describe the weight or load carried by caregivers as a result of adopting the caregiving role [4].

Stroke onset is sudden, and there is a change in the role of family members towards stroke survivors.
Caregivers are often ill-prepared for these sudden life changes [5,6]. These caregivers play an important role
in post-stroke rehabilitation of stroke survivors, which is often a neglected domain. Stroke survivor’s
caregiver experience lots of strain. This strain can be psychological, physical, financial, and social [7,8].
Therefore, this study was conducted to assess the burden of caregiving on caregivers of stroke survivors.

Materials And Methods

Setting: Out-patient Department of Physical Medicine and Rehabilitation in All India Institute of Medical
Sciences, Jodhpur, Rajasthan, India.

Type of study: A cross-sectional study
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Ethical clearance: All procedures were carried out in accordance with the Helsinki Declaration of 1975, as
amended in 2000, and the ethical guidelines established by the relevant committee on human
experimentation (regional or institutional) [9]. Institutional Ethical Clearance (AIIMS/IEC/2020/3207) was
taken prior to the enrollment of patients in the study. Patients were evaluated for inclusion and exclusion
criteria. Informed consent was also taken.

Subjects: Caregivers of stroke survivors and stroke survivors

Inclusion criteria: Caregivers of stroke survivors of more than one-month duration and caregiver age of >18
years.

Exclusion criteria: Private caregivers; caregivers not willing to take part in the study; caregivers of stroke
survivors with amputation of any limb, spinal cord injury, and cancer/metastasis; caregivers of stroke
survivors whose age is more than 70 years; and caregivers taking any mental healthcare.

Sampling and study duration: Consecutive sampling was done. Patients were enrolled in the study from
November 2020 to May 2021.

Interventions: Questionnaire-based. The Modified Caregiver Strain Index (MCSI) was used to evaluate the
strain on caregivers of stroke survivors. It is an easy-to-use self-administered questionnaire. This tool is
used to assess the strain of caregiving on caregivers with chronic medical conditions (stroke, dementia, and
cancer) [10]. It is a 13-item questionnaire with a minimum score of 0 and a maximum score of 26. The each
of 13 items is divided into three responses: 0 means no problem, 1 means a problem occurred sometimes,
and 2 means a problem is present at all times. High scores suggest a high degree of caregiver strain [11,12].
The tool is valid and has internal consistency, which is reported to be 0.90 [11].

The Katz index was used to group patients as fully dependent, partially dependent, and independent in
activities of daily living (ADL). In the Katz index, the patient’s performance is assessed in various ADLs that
include activities such as eating, incontinence, bathing, dressing, toileting, and transferring activities. The
Katz index has a minimum score of 0 (completely dependent) and a maximum score of six (completely
independent). The Katz index is a valid tool, with an internal consistency of 0.94 in assessing ADL [13-15].

Statistical analysis: The continuous variables are presented as mean with standard deviation. The non-
continuous variable is presented as frequency tables (in number and percentage). The Shapiro-Walik test
was applied to evaluate the distribution of continuous variables. The data were not normally distributed. P-
values for the age of patients (in years), duration of stroke (in months), age of caregiver (in years), and MCSI
were found to be less than 0.001. Therefore, a non-parametric test was used. The comparison of the MCSI
between variables was done using the Mann-Whitney test. The Spearman correlation test was used to assess
the correlation. Data were analyzed using Statistical Product and Service Solutions (SPSS, v23) (IBM SPSS
Statistics for Windows, Armonk, NY). For a confidence interval of 95%, a p-value of less than 0.05 was
considered statistically significant.

Results

During the duration of the study, a total of 180 stroke survivors visited the outpatient department of
Physical Medicine and Rehabilitation for Neuro-rehabilitation with their caregivers. Fifty-five caregivers
were not included in the study. Among the exclusions, six caregivers refused to take part in the study, four
were less than 18 years of age, 13 caregivers were private caregivers (paid), and five caregivers were taking
treatment from a psychologist/psychiatrist (before the start of caregiver responsibility; no caregiver started
any such treatment after the start of caregiving to stroke survivors). Six stroke survivors were more than 70
years old, and the stroke duration of 21 stroke survivors was less than one month. They were also

excluded. A total of 125 caregivers fulfilled the inclusion and exclusion criteria of the study and were
included in the data analysis.

Characteristics of stroke survivors

The mean age of stroke survivors was 57.07+10.12 years (range: 23-70 years) with a mean duration of stroke
of 14.96+10.45 months (range: five months to 68 months). Among the stroke survivors, the majority were
male (57.6%) and married (88.8%). Ischemic stroke (57.6%) was more common in stroke survivors. Moreover,
75.2% were right-hand dominant. The most common presentation was with right hemiplegia (48.8%),
followed by left hemiplegia (40.8%) (Table I). According to the score of the Katz index, 54.4% of stroke
survivors scored zero (fully dependent), while 45.6% scored between 1 and 5 (partially dependent). None of
the patients scored 6 (fully independent).
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Characteristic

Gender of Patient

Gender of Caregiver

Marital Status of Patient

Marital Status of Caregiver

Presentation of Stroke

Dependency

Dominant Hand

Type of Stroke

TABLE 1: Characteristics of stroke survivors and caregivers

Sub-group
Male

Female

Male

Female

Married

Not Married
Widowed
Divorced
Married

Not Married
Widowed
Divorced

Right Hemiplegia
Left Hemiplegia
Monoplegia
Quadriplegia
Fully Dependent
Partially Dependent
Right

Left

Ischemic

Hemorrhagic

Frequency
72
53
52
73

11

95

27

61

51

68
57
94
31
72

53

Percent

57.6

42.4

41.6

58.4

88.8

7.2

24

1.6

76.0

21.6

1.6

0.8

48.8

40.8

5.6

4.8

54.4

45.6

75.2

24.8

57.6

42.4

Characteristics of caregivers

The mean age of caregivers was 44.04*14 years (range: 19-69 years). Females (58.4%) were most commonly
involved in the caregiving of stroke survivors, and 76% of caregivers were married. Among the caregivers,
the wife of a stroke survivor (28.8%) was most common followed by the husband (15.2%), daughter-in-law
(14.4%), and son of a stroke survivor (12.8%) (Figure I).
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FIGURE 1: Distribution of caregivers in percentages according to their
relationship with stroke survivors

Specifically, 61.6% of caregivers were employed. Self-employed caregivers were doing various businesses
(grocery stores, beauty parlors, part-time tuitions, renting property, advisory, etc.) for a steady source of
income, and 34.4% (43) of caregivers were not employed. Among the unemployed caregivers, 29.9% (12)
were students, 18.6% (eight) were looking for jobs, and 53.48% (23) of them were not looking for jobs due to
the financial stability of the family (supported by other family members or pension of stroke survivors as the
source of income). Additionally, 4.8% of caregivers lost their jobs, while 8% of caregivers changed their jobs
to ease into caregiving for their loved ones.

MCsI

The mean MCSI was 12.09+4.57, with a range of 2-23. None of the caregivers reported zero strain. Severe
burden of caregiving was reported in 16.8% of caregivers, while moderate and mild strain were reported in
53.6% and 29.6% of caregivers, respectively.

MCSI questionnaire responses are tabulated in Table 2. The following were the most commonly reported by
caregivers on a daily basis: feeling completely overwhelmed (48%), caregiving is inconvenient (40%), and
sleep is disturbed (37.6%). Caregivers had to, sometimes, do work adjustments (56%) or make emotional
adjustments (48.8%). Moreover, 43.2% of caregivers reported that sometimes they feel caregiving is a
physical strain, while 32% felt it on a regular basis.
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Items in Modified Caregiver Strain Index

My sleep is disturbed
Caregiving is inconvenient
Caregiving is a physical strain

Caregiving is confining

There have been family adjustments
There have been changes in personal plans

There have been other demands on my time

There have been emotional adjustments

Some behavior is upsetting

It is upsetting to find the person | care for has changed so much from his/her
former self

There have been work adjustments

Caregiving is a financial strain

| feel completely overwhelmed

No (n)
24 (19.2
%)

40 (32 %)

31(24.8
%)

42 (336
%)

49 (39.2
%)

50 (40 %)

52 (41.6
%)

27 (21.6
%)

59 (47.2
%)

72 (57.6
%)

38 (30.4
%)

46 (36.8
%)

24 (19.2
%)

Yes, sometimes

(n)

54 (43.2 %)

35 (28 %)

54 (43.2 %)

50 (40 %)

45 (36 %)

52 (41.6 %)

42 (33.6 %)

61(48.8 %)

44 (35.2 %)

30 (24 %)

70 (56 %)

52 (41.6 %)

41 (32.8 %)

TABLE 2: Caregiver responses to the Modified Caregiver Strain Index

Yes, on a regular basis

(n)

47 (37.6 %)

50 (40 %)

40 (32 %)

33 (26.4 %)

31(24.8 %)

23 (18.4 %)

31(24.8 %)

37 (29.6 %)

22 (17.6 %)

23 (18.4 %)

17 (13.6 %)

27 (21.6 %)

60 (48 %)

n is the total number of responses by caregivers within each item of the Modified Caregiver Strain (total number (percentage, %)).

Comparisons of the MCSI

Intra-categorical comparisons of the MCSI are tabulated in Table 3. There was a significant statistical
difference in the median of the MCSI when stroke survivors were male (p=0.034). Caregiving of stroke

survivors who were fully dependent on caregivers also showed a significant statistical difference in median
(p<0.001). A significant difference in the median MCSI was also seen in hemorrhagic stroke (p<0.001). There

was no significant statistical difference in the median MCSI based on the gender of caregivers (p=0.928).
Caregiving of male, fully dependent stroke survivors and stroke survivors with hemorrhagic stroke was
found to be more cumbersome. Caregivers, whether male or female, felt similar levels of strain.
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Variable

Sex of Caregiver

Sex of Patient

Dependency

Type of Stroke

Category n MeanzSD Median Mean Rank P value”
Male 52 12.11+4.80 11 63.35

0.928
Female 73 12.08+4.43 11 62.75
Male 72 12.90+4.58 11.5 68.87

0.034
Female 53 11.00+4.35 10 55.03
Complete 68 13.31+4.52 12 73.60

<0.001
Partial 57 10.6414.22 10 50.35
Ischemic 72 10.37+3.94 10 48.81

<0.001
Hemorrhagic 53 14.43+4.33 13 82.28

TABLE 3: Intra-categorical comparisons of the Modified Caregiver Strain Index

SD = Standard deviation; n = Number of caregivers in category; * Mann-Whitney test

Variable
Age of Caregiver
Age of Patient

Duration of Stroke

Correlation of the MCSI

There was a positive correlation between the age of the patient and MCSI (r=0.373, p<0.001). This suggests
that the burden of caregiving increases with the age of the patient. No correlation was found between the
MCSI and age of caregivers (r=-0.108, p=0.230) and the duration of stroke (r=-0.089, p=0.321) (Table 4).

No. of patients Correlation coefficient P-valuet
125 -0.108 0.230
125 0.373 <0.001
125 0.089 0.321

TABLE 4: Correlations of the Modified Caregiver Strain Index

1 Spearman correlation test

Discussion

Stroke is a cerebrovascular disease that is devastating for both patient and family. Stroke can lead to a wide
variety of outcomes, which can range from complete recovery to severe disability or death. Morbidity due to
stroke can drastically impact the activity of daily living of stroke survivors. Family members play an
important role in the rehabilitation of stroke survivors. Caregivers of stroke survivors experience a lot of
strain, which can be physical, mental, or financial. Caregivers are at increased risk of depression, fatigue,
changes in social dynamics, and physical health-related issues. High stress in caregivers can drastically
impact the rehabilitation of stroke survivors [16]. This stress significantly affects the lives of caregivers [17].

Our study has female predominance in caregiving. Wives of stroke survivors were the most common
caregivers, followed by husbands, daughters-in-law, and sons of stroke survivors. Female predominance in
caregiving is supported by many studies [2,18-21]. This may be due to cultural practices in India [18,22].
However, some studies also reported male predominance in caregiving in stroke survivors [10,17,23].

Broadly, stroke can be hemorrhagic or ischemic. Hemorrhagic stroke is associated with high mortality and
morbidity [24]. In the long term, the functional and clinical outcome of hemorrhagic stroke is not as good as
ischemic stroke [25]. In our study, strain in caregivers of stroke survivors with hemorrhagic stroke was
significantly higher. Caregivers of fully dependent stroke survivors also experienced a significantly higher
burden of caregiving. Blake et al. reported a significant relationship between caregiver strain and the level
of disability in ADL [26]. The burden of caregiving is higher in caregivers of fully dependent stroke survivors
[27]. Strain related to caregiving may depend on the level of patient dependency on caregivers, duration of
illness, cognition of patient, and financial status [17].

2023 Gaur et al. Cureus 15(12): €51250. DOI 10.7759/cureus.51250

60f9


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

A cross-sectional study conducted by Kaur et al. in India concluded that caregiver strain significantly affects
the life of caregivers. The MCSI showed that the most common persistent problems were disturbed sleep
(92.5%), inconvenience of caregiving (88.7%), and feeling overwhelmed (77.4%) [17]. In our study, the most
common persistent problems were feeling overwhelmed (48%), inconvenience of caregiving (40%), and
disturbed sleep (37.6%).

Ain et al. in 2014 did not find any significant difference in the MCSI between genders of caregivers [10].
Blake et al. also did not find a significant difference in caregiver strain based on the gender of caregivers
[26]. Similar findings were also reported by Sardar et al. in 2022 [27]. These findings are similar to our study,
which did not find any statistical difference in the MCSI between male and female caregivers. Caregiver
strain felt by caregivers of stroke survivors is not dependent on the gender of caregivers.

Fuh et al. gave two hypotheses to explain the burden of caregiving. The “Wear and tear hypothesis” states
that, as the duration of the disease increases, the burden of caregivers also increases. The second
hypothesis, the “adaptation hypothesis,” states that, as the duration of the disease increases, the burden on
caregivers decreases as caregivers learn to tolerate the burden of caregiving [28]. Blake et al. reported that
the caregiver burden may increase with the duration of stroke, supporting the wear and tear hypothesis [26].
In our study, we did not find any correlation between the MCSI and duration of illness ((r=-0.089, p=0.321).

Caregiving can be “direct” and includes helping patients with activities such as toileting, bathing, grooming,
lifting, and giving home-based physical therapy. “Indirect” caregiving includes activities such as providing
financial support and doing household chores [20]. In our study, the majority of patients were feeling
overwhelmed due to caregiving. “Feeling overwhelmed is arduous burdensome discomfort with perplexing
immobilization surfacing with fervently pursuing repose” [29]. Caregiving in stroke is full-time work [5].
Being overburdened is difficult and uncomfortable [29].

Caregivers of stroke survivors usually give up their leisure activities and have less social interaction or
change or loss of employment due to caregiving roles [21,29,30]. In our study, the majority of caregivers felt
confined, changed their personal plans, and made work adjustments. Loss of job and change in job were seen
in 4.8% and 8% of caregivers, respectively. Many caregivers experience financial strain either sometimes or
on a daily basis.

Limitations of the study

The limitation of our study is that patients were recruited from a single tertiary care institute. Mostly,
patients were from a specific geographical area and culture. This limits the generalizability of results to
populations of other geographical areas with different cultural practices. Therefore, multi-centric studies
are needed on populations of different geographical areas with different cultural practices.

Conclusions

Stroke is devastating for both stroke patients and their caregivers. Caregivers of stroke survivors experience
high levels of caregiving burden. The findings in our study provide evidence that caregivers of stroke
survivors experience significant levels of strain. The strain levels were significantly higher in the caregiving
of male stroke survivors, fully dependent survivors, and survivors with hemorrhagic stroke. The caregiving
strain was independent of the gender of caregivers. More robust and large-scale studies are needed to
validate these aspects of caregiver strain. It is desirable to recognize them and manage them during the
rehabilitation of stroke survivors.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Satyasheel S. Asthana, Ravi Gaur, Nitesh M. Gonnade, Amit Ranjan
Acquisition, analysis, or interpretation of data: Satyasheel S. Asthana, Dhaval Morvadiya
Drafting of the manuscript: Satyasheel S. Asthana, Ravi Gaur

Critical review of the manuscript for important intellectual content: Satyasheel S. Asthana, Ravi Gaur,
Nitesh M. Gonnade, Dhaval Morvadiya, Amit Ranjan

Supervision: Satyasheel S. Asthana, Ravi Gaur

Disclosures

2023 Gaur et al. Cureus 15(12): €51250. DOI 10.7759/cureus.51250 70of9


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Human subjects: Consent was obtained or waived by all participants in this study. Institutional Ethics
Committee AIIMS Jodhpur issued approval AIIMS/IEC/2020/3207. The research title "Repercussions of
Caregiving on Custodians in Stroke: A Cross-Sectional Study" was granted an ethical clearance certificate by
the Institutional Ethics Committee AIIMS Jodhpur (Certificate Reference Number: AIIMS/IEC/2020/3207).
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

Dr. Minhaz Akhtar and Dr. Rambeer Ghuleliya for taking part in the study protocol's drafting and Dr. Nagma
Sheenam and Dr. Chinchu Kolakkanni for helping with data collection.

References

1. Donkor ES: Stroke in the 21st century: a snapshot of the burden, epidemiology and quality of life . Stroke
Res Treat. 2018, 2018:3238165. 10.1155/2018/3238165

2. Matolia RR, Anandwala K, Verma N: A study to measure caregiver stress in stroke patients using caregiver
strain index. Int ] Health Sci Res. 2022, 12:276-82. 10.52403/ijhsr.20220432

3. Al-Qazzaz NK, Ali SH, Ahmad SA, Islam S, Mohamad K: Cognitive impairment and memory dysfunction
after a stroke diagnosis: a post-stroke memory assessment. Neuropsychiatr Dis Treat. 2014, 10:1677-91.
10.2147/NDT.S67184

4. Liu Z, Heffernan C, Tan J: Caregiver burden: a concept analysis. Int ] Nurs Sci. 2020, 7:438-45.
10.1016/j.ijnss.2020.07.012

5. Kokorelias KM, Lu FK, Santos JR, Xu Y, Leung R, Cameron JI: "Caregiving is a full-time job" impacting stroke
caregivers' health and well-being: a qualitative meta-synthesis. Health Soc Care Community. 2020, 28:325-
40.10.1111/hsc.12895

6.  Smith LN, Lawrence M, Kerr SM, Langhorne P, Lees KR: Informal carers' experience of caring for stroke
survivors. ] Adv Nurs. 2004, 46:235-44. 10.1111/j.1365-2648.2004.02983.x

7. Camak DJ: Addressing the burden of stroke caregivers: a literature review . ] Clin Nurs. 2015, 24:2376-82.
10.1111/jocn.12884

8. ZhuW, Jiang Y: A meta-analytic study of predictors for informal caregiver burden in patients with stroke . ]
Stroke Cerebrovasc Dis. 2018, 27:3636-46. 10.1016/j.jstrokecerebrovasdis.2018.08.037

9. Carlson RV, Boyd KM, Webb DJ: The revision of the Declaration of Helsinki: past, present and future . Br ]
Clin Pharmacol. 2004, 57:695-713. 10.1111/j.1365-2125.2004.02103.x

10. Ain QU, Dar NZ, Ahmad A, Munzar S, Yousafzai AW: Caregiver stress in stroke survivor: data from a tertiary
care hospital - a cross sectional survey. BMC Psychol. 2014, 2:49. 10.1186/540359-014-0049-9

11.  Thornton M, Travis SS: Analysis of the reliability of the modified caregiver strain index . ] Gerontol B Psychol
Sci Soc Sci. 2003, 58:8127-32. 10.1093/geronb/58.2.5127

12.  Travis SS, Bernard MA, McAuley W], Thornton M, Kole T: Development of the family caregiver medication
administration hassles scale. Gerontologist. 2003, 43:360-8. 10.1093/geront/43.3.360

13.  Wallace M, Shelkey M: Reliability and validity of Katz ADL index. Am ] Nurs. 2008, 108:1.
10.1097/01.NAJ.0000315266.66521.e7

14. Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW: Studies of illness in the aged: the index of ADL: a
standardized measure of biological and psychological functions. JAMA. 1963, 185:914-9.
10.1001/jama.1963.03060120024016

15. Lindmark B, Hamrin E: Evaluation of functional capacity after stroke as a basis for active intervention.
Presentation of a modified chart for motor capacity assessment and its reliability. Scand ] Rehabil Med.
1988, 20:103-9.

16.  Scholte op Reimer W], de Haan R], Pijnenborg JM, Limburg M, van den Bos GA: Assessment of burden in
partners of stroke patients with the sense of competence questionnaire. Stroke. 1998, 29:373-9.
10.1161/01.str.29.2.373

17.  Kaur P, Kaur S, Bhalla A, et al.: Strain among the family caregivers of patients with stroke . | Perioper Crit
Intensive Care Nurs. 2018, 4:2. 10.4172/2471-9870.10000144

18.  Bhattacharjee M, Vairale ], Gawali K, Dalal PM: Factors affecting burden on caregivers of stroke survivors:
population-based study in Mumbai (India). Ann Indian Acad Neurol. 2012, 15:113-9. 10.4103/0972-
2327.94994

19. Khanittanuphong P, Leelasamran W: Assessing caregiver burden and relationship between caregiver burden
and basic activities of daily living in stroke patients with spasticity. ] Med Assoc Thai. 2016, 99:926.

20. Badaru U, Ogwumike O, Adeniyi A, Nelson E: Determinants of caregiving burden and quality of life of
informal caregivers of African stroke survivors: literature review. Int ] Disabil Hum. 2017, 16:249-58.
10.1515/ijdhd-2016-0041

21.  Sreedharan SE, Unnikrishnan JP, Amal MG, Shibi BS, Sarma S, Sylaja PN: Employment status, social
function decline and caregiver burden among stroke survivors. A South Indian study. ] Neurol Sci. 2013,
332:97-101. 10.1016/j.jns.2013.06.026

22. Das S, Hazra A, Ray BK, et al.: Burden among stroke caregivers: results of a community-based study from
Kolkata, India. Stroke. 2010, 41:2965-8. 10.1161/STROKEAHA.110.589598

23. Langhammer B, Thle Hansen H, Indredavik B, Askim T: Perceived caregiver strain, 3- and 18-month
poststroke, in a cohort of caregivers from the life after stroke trial (last). Nurs Res Pract. 2022,

2023 Gaur et al. Cureus 15(12): €51250. DOI 10.7759/cureus.51250 8of9


https://dx.doi.org/10.1155/2018/3238165
https://dx.doi.org/10.1155/2018/3238165
https://dx.doi.org/10.52403/ijhsr.20220432
https://dx.doi.org/10.52403/ijhsr.20220432
https://dx.doi.org/10.2147/NDT.S67184
https://dx.doi.org/10.2147/NDT.S67184
https://dx.doi.org/10.1016/j.ijnss.2020.07.012
https://dx.doi.org/10.1016/j.ijnss.2020.07.012
https://dx.doi.org/10.1111/hsc.12895
https://dx.doi.org/10.1111/hsc.12895
https://dx.doi.org/10.1111/j.1365-2648.2004.02983.x
https://dx.doi.org/10.1111/j.1365-2648.2004.02983.x
https://dx.doi.org/10.1111/jocn.12884
https://dx.doi.org/10.1111/jocn.12884
https://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2018.08.037
https://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2018.08.037
https://dx.doi.org/10.1111/j.1365-2125.2004.02103.x
https://dx.doi.org/10.1111/j.1365-2125.2004.02103.x
https://dx.doi.org/10.1186/s40359-014-0049-9
https://dx.doi.org/10.1186/s40359-014-0049-9
https://dx.doi.org/10.1093/geronb/58.2.s127
https://dx.doi.org/10.1093/geronb/58.2.s127
https://dx.doi.org/10.1093/geront/43.3.360
https://dx.doi.org/10.1093/geront/43.3.360
https://dx.doi.org/10.1097/01.NAJ.0000315266.66521.e7
https://dx.doi.org/10.1097/01.NAJ.0000315266.66521.e7
https://dx.doi.org/10.1001/jama.1963.03060120024016
https://dx.doi.org/10.1001/jama.1963.03060120024016
https://pubmed.ncbi.nlm.nih.gov/3187462/
https://dx.doi.org/10.1161/01.str.29.2.373
https://dx.doi.org/10.1161/01.str.29.2.373
https://dx.doi.org/10.4172/2471-9870.10000144
https://dx.doi.org/10.4172/2471-9870.10000144
https://dx.doi.org/10.4103/0972-2327.94994
https://dx.doi.org/10.4103/0972-2327.94994
http://www.jmatonline.com/index.php/jmat/article/view/6527
https://dx.doi.org/10.1515/ijdhd-2016-0041
https://dx.doi.org/10.1515/ijdhd-2016-0041
https://dx.doi.org/10.1016/j.jns.2013.06.026
https://dx.doi.org/10.1016/j.jns.2013.06.026
https://dx.doi.org/10.1161/STROKEAHA.110.589598
https://dx.doi.org/10.1161/STROKEAHA.110.589598
https://dx.doi.org/10.1155/2022/2619893

Cureus

24.

25.

26.

27.

28.

29.

30.

2022:2619893. 10.1155/2022/2619893

Perna R, Temple J: Rehabilitation outcomes: ischemic versus hemorrhagic strokes. Behav Neurol. 2015,
2015:891651. 10.1155/2015/891651

Toyoda K, Yoshimura S, Nakai M, et al.: Twenty-year change in severity and outcome of ischemic and
hemorrhagic strokes. JAMA Neurol. 2022, 79:61-9. 10.1001/jamaneurol.2021.4346

Blake H, Lincoln NB: Factors associated with strain in co-resident spouses of patients following stroke . Clin
Rehabil. 2000, 14:307-14. 10.1191/026921500667530134

Sardar A, Shahzad K, Arshad AR, Shabbir K, Raza SH: Correlation of caregivers’ strain with patients’
disability in stroke. ] Ayub Med Coll Abbottabad. 2022, 34:326-30.

Fuh JL, Wang SJ, Liu HC, Wang HC: The caregiving burden scale among Chinese caregivers of Alzheimer
patients. Dement Geriatr Cogn Disord. 1999, 10:186-91. 10.1159/000017118

Kabigting ER: Feeling overwhelmed: a parsesciencing inquiry. Nurs Sci Q. 2021, 34:275-86.
10.1177/08943184211010449

Leong ], Madjar I, Fiveash B: Needs of family carers of elderly people with dementia living in the
community. Australas ] Ageing. 2010, 20:133-8. 10.1111/j.1741-6612.2001.tb01775.x

2023 Gaur et al. Cureus 15(12): €51250. DOI 10.7759/cureus.51250

90f9


https://dx.doi.org/10.1155/2022/2619893
https://dx.doi.org/10.1155/2015/891651
https://dx.doi.org/10.1155/2015/891651
https://dx.doi.org/10.1001/jamaneurol.2021.4346
https://dx.doi.org/10.1001/jamaneurol.2021.4346
https://dx.doi.org/10.1191/026921500667530134
https://dx.doi.org/10.1191/026921500667530134
https://pubmed.ncbi.nlm.nih.gov/35576296/
https://dx.doi.org/10.1159/000017118
https://dx.doi.org/10.1159/000017118
https://dx.doi.org/10.1177/08943184211010449
https://dx.doi.org/10.1177/08943184211010449
https://dx.doi.org/10.1111/j.1741-6612.2001.tb01775.x
https://dx.doi.org/10.1111/j.1741-6612.2001.tb01775.x

	Repercussions of Caregiving on Caregivers of Stroke Survivors: A Cross-Sectional Study
	Abstract
	Introduction
	Materials And Methods
	Results
	Characteristics of stroke survivors
	TABLE 1: Characteristics of stroke survivors and caregivers

	Characteristics of caregivers
	FIGURE 1: Distribution of caregivers in percentages according to their relationship with stroke survivors

	MCSI
	TABLE 2: Caregiver responses to the Modified Caregiver Strain Index

	Comparisons of the MCSI
	TABLE 3: Intra-categorical comparisons of the Modified Caregiver Strain Index

	Correlation of the MCSI
	TABLE 4: Correlations of the Modified Caregiver Strain Index


	Discussion
	Limitations of the study

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


