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Background: Caregivers of stroke survivors play a crucial role in post-stroke
functional recovery and the prevention of complications. Although the situation
is incredibly stressful and intimidating and the caregiver burden is high, there is
little evidence in the local Ethiopian context of the extent of the burden among
caregivers of stroke survivors. Therefore, the aim of this study was to assess the
level of caregiver burden and its associated factors among primary caregivers of
stroke survivors in Ethiopia.

Methods: A cross-sectional study was conducted in Amhara regional state tertiary
hospitals from April to June 2022. A standardized questionnaire was used to
record factors associated with caregiver burden, including sociodemographic,
clinical, and care situation factors. The Zarit caregiver burden interview (short
form) was used to assess the level of caregiver burden. A systematic random
sampling method was employed to select the study participants. Multinomial
logistic regression was employed to identify the potential factors associated with
the level of caregiver burden.

Results: The overall prevalence burden among primary caregivers of stroke
survivors was 67%. 61.1% had a mild to moderate burden, while 5.9% had
a severe burden. In multivariable multinomial logistic regression analysis, sex,
household income, duration of care, and duration of caregiving hours per day
were factors significantly associated with the level of burden among caregivers
of stroke survivors.

Conclusions: Being female, having a low household income, caring for more
than 3 months, and caring for more than 6h per day were factors significantly
associated with the burdens of the primary caregivers of stroke survivors. It is
better: health care providers must recognize and screen for burdens and provide
special attention.

KEYWORDS

caregiver burden, caregiver strain, primary caregivers, informal caregivers, stroke
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1. Introduction

Stroke is the second leading cause of death globally and the
third leading cause of disability, and the burden is expected to
be higher in low- and middle-income countries (Han et al., 2017;
Krishnamurthi et al, 2020). Lifelong disability, language, and
communication problems, incontinence, and behavioral changes
after stroke are the main reasons for long-term rehabilitation and
extensive family support for stroke survivors (Le Danseur, 2020;
Owolabi et al., 2021).

A caregiver is someone who lives with a stroke survivor and
is most closely involved in physical care, providing social and
psychological support, and coping with the disease in general (Liu
et al., 2020). Caregivers of stroke survivors play a vital role in
facilitating functional recovery and preventing stroke sequelae.
Caregiving is a stressful and intimidating situation due to the
debilitating and chronic nature of the disease, which requires long-
term care starting from the healthcare facility to home-based care
(Jaracz et al., 2014; Imarhiagbe et al., 2017). The decrease in death
rates globally in recent decades (Katan and Luft, 2018) due to
medical advances has resulted in an increase in the number of
stroke survivors with varied degrees of functional limitations and
disabilities that will last a lifetime.

Stroke has a negative impact on the physical, emotional, social,
and economic wellbeing of caregivers (Karahan et al., 2014; Hu
et al., 2018; Owolabi et al., 2021; Gururaj et al., 2022), which
significantly affects the health outcomes and quality of life of
stroke survivors (Adelman et al., 2014). The Evidence has suggested
that 25-46% of caregivers experience significant distress during
the first 6 months of care in the transition from facility-based
to home-based care (Blake et al., 2003; Tooth et al., 2005; Van
Exel et al., 2005; Ilse et al., 2008), which is often associated with
disease severity, depressive and anxiety symptoms, sex, duration
and intensity of care, and degree of disability of stroke patients
(Blake et al., 2003; Choi-Kwon et al., 2005; Ilse et al., 2008;
Bhattacharjee et al., 2012; Gbiri et al., 2015; Jaracz et al., 2015;
Kumar et al., 2016).

Caregivers of stroke survivors in resource-limited countries
bear a greater burden than those in developed countries. Poor
economic status and health care services could be possible
reasons for the increased caregiver burden in a resource-limited
setting. Shifting responsibility to health professionals, families,
and available community-based rehabilitation providers is a cost-
effective strategy to improve the access and quality of post-
stroke rehabilitation in resource-constrained areas, particularly in
Ethiopia (Gururaj et al., 2022; Kayola et al., 2023). Caregivers
are therefore encouraged to be actively engaged in post-stroke
rehabilitation with the aim of preventing complications and
improving the quality of life of the survivors. Caregivers, often
friends and family members, play an important role in the
rehabilitation of stroke patients, supporting them and preparing
them for discharge (Lui et al., 2012; Karahan et al., 2014).

Different factors, such as sociodemographic factors, clinical
factors, and other possible factors, could contribute to the perceived
burdens of the caregivers. Identifying these factors is important for
improving the medical care and rehabilitation of stroke survivors,
but in the local Ethiopian context, there is little evidence regarding
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the magnitude of the caregiver burden and the predictor factors
among stroke survivors. We therefore strongly believe that it is
relevant to assess the burdens of caregivers and related factors in
the Ethiopian context. Therefore, this study aimed to assess the
level of caregiver burden and its associated factors among primary
caregivers of stroke survivors in Ethiopia.

2. Method
2.1. Study design, setting, and participants

An institution-based cross-sectional study was conducted
among primary caregivers of stroke survivors in four tertiary
hospitals in Amhara regional state from April to June, 2023.

The selected hospitals were the University of Gondar, Felege
Hiwot, Tibebe Ghion, and Dessie specialized hospitals. Those
selected hospitals serve as major referral centers for the Amhara
and neighboring regions such as Tigray, Afar, and Benishangul
Gumez. Each hospital serves a population of 3.5-5 million.

The source population was all primary caregivers of stroke
survivors who attend medical wards and outpatient physiotherapy
clinics in selected tertiary hospitals.

Primary caregivers who have been providing care for at least 2
weeks and are aged 18 and above were included in the study.

The caregivers of stroke survivors who are mentally challenged
and have difficulty performing activities of daily living due to
underlying medical conditions and disabilities were excluded from
the study.

2.2. Sample size determination and
sampling procedures

The sample size was determined by using a single population
proportion formula with a 50% prevalence of caregiver burden, a
95% confidence interval, and a 5% margin of error. Finally, a sample
of 424 was obtained by adding a 10% non-response rate.

(Zaj)2*P (1 —P)  (1.96) 2*0.5 (1 — 0.5)

= 384.16 ~ 385
d? (0.05)%

Where n-Samples, P-prevalence, d-margin of error

The study participants were proportionally allocated to each
hospital based on the report obtained from each hospital.
According to the reports of the hospital, at least 65-80 stroke
patients were admitted to each hospital. Taking this into
consideration, the average number of primary caregivers admitted
to UOGSH, TGSH, FHSH, and DSH per 3 months was 218;
207; 228; and 218, respectively. Therefore, during the 3-month
data collection period, 792 caregivers of stroke survivors visited
the selected hospitals. Thereafter, the skipping interval k™ was
calculated by dividing the 3-month report by the calculated sample
size (870/424), which resulted in 2. Every second caregiver was
enrolled from each hospital, with the first one selected randomly.
Finally, systematic random sampling techniques were employed
to select all eligible study participants. The participants included
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from UOGSH, TGSH, FHSH, and DSH were 106, 101, 111, and
106, respectively.

2.3. Data collection methods and tool

The data was collected using an interviewer-administered
questionnaire. The data were collected by four physiotherapists
(one for each hospital) who were properly trained for 1 day about
the data collection tool, ways of approaching the participants, and
how to obtain consent before the data collection.

The data collection tool consists of three sections: the
sociodemographic characteristics, the clinical and care situation
characteristics, and the Zarit burden interview short form (ZBI-12).
The sociodemographic characteristics such as sex, age, educational
level, occupation, place of residence, income, and relationships with
the stroke survivors. The clinical and care situation characteristics
include duration of care, duration of caregiving, time spent on
caregiving, having depression, and anxiety symptoms.

The ZBI-12 is a self-administrated tool adapted to measure the
subjective stress and perceived social and emotional burdens of the
caregivers of stroke survivors. The ZBI-12 consists of 12 items that
reflect issues about health, social life, emotional wellbeing, personal
life, and interpersonal relationships. It has a total score of 48 on a
5-point Likert scale ranging from 0 to 4 (0 = never, 1 = rarely, 2 =
sometimes, 3 = frequently, and nearly always). An increase in the
total score indicated a corresponding increase in caregiver burden.
Based on the total ZBI-12 scores, the burden level was classified
as follows: 0-1 indicates no to minimal burden, 10-20 indicates
mild to moderate burden, and a score >20 indicates high to severe
burden (Imarhiagbe et al., 2017).

The primary caregiver was defined as the person (family
or non-family member) who spent the majority of their time
providing daily care to stroke survivors or the person who took on
the majority of caregiving tasks (Akosile et al., 2018).

Depression in caregivers was measured using the PHQ-9
depression assessment tool. Those caregivers who scored > 10 were
considered to have positive depression symptoms (Achilike et al.,
2020).

2.4. Data quality control

The questionnaire was first prepared in English, then translated
into Amharic and back to English to maintain its consistency. The
1-day training was given by the principal investigators to data
collectors (one physiotherapist in each hospital) and supervisors
about the purpose of the study and data collection procedures.
A pretest was done on 5% of the sample size at Debre tabor
referral hospital to check the response and language clarity. After
obtaining informed consent, trained data collectors interviewed the
study participants. Primary caregivers of stroke survivors willing
to participate in the study were screened using the inclusion and
exclusion criteria. Participants who were eligible were approached
individually and given verbal instructions to choose the best option
that they considered appropriate in the questionnaire. Participants
took, on average, 25 min to complete the questionnaire.
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The readjustment of inconsistent and inaccurate data
was done accordingly. The completeness and consistency of
the questionnaire were checked daily by the supervisor and
principal instigator.

2.5. Data processing and analysis

The data were analyzed using IBM SPSS 23.0 statistical

software. Descriptive statistics, including frequency and
percentage, were used to summarize the data. In order to
assess the potential association of the ordinally scaled variables of
the caregiver’s burden with independent variables, ordinal logistic
regression was considered. However, since the goodness-of-fit
and proportional lines assumptions were violated, we decided
to use the multinomial logistic regression model. Multinomial
logistic regression analysis was employed to determine the
relationship between the key explanatory variables of interest
and the outcome variables of interest (caregiver burden) while
controlling the confounding variables. For the outcome variable,
“no to minimal burden” was chosen as the reference group
for the multivariable logistic regression model. Variables with
a p-value of 0.25 were considered potential candidates for the
final multivariable logistic regression analysis. Multivariable
multinomial logistic regression was used to show the association
between the dependent and independent variables. The association
was expressed in odds ratios (ORs) and with corresponding 95%

confidence intervals (CIs).

3. Ethical consideration and consent
to participate

The ethical clearance was obtained from the ethical review
committee of the school of Medicine under the delegation of the
ethical review board of the University of Gondar with reference
number SOM/1546/2022. After the ethical clearance was received,
an official letter of support was received from the University of
Gondar and sent to the clinical directors of the selected hospitals.
All the study participants were informed of the purpose of the
study, the potential indirect benefits, and their right to refuse.
Before enrollment, all the study participants provided written
informed consent. The confidentiality of the information was
assured throughout the data collection.

4. Result

4.1. Sociodemographic characteristics of
the primary caregivers of the
stroke survivors

A total of 424 participants with a mean age of 40.2406 (SD
= 10.95) years were enrolled in this study. More than half were
female (54.2%) and under the age of 40 (58.5%). Nearly two-
thirds of the participants were currently married (65.3%) and urban
residents (69.1%). The relationship between the caregivers and the

frontiersin.org


https://doi.org/10.3389/fstro.2023.1226140
https://www.frontiersin.org/journals/stroke
https://www.frontiersin.org

Bekele et al.

TABLE 1 Sociodemographic characteristics of primary caregivers of
stroke survivors (n = 424).

Variables Category Frequency (%)
Age <40 58.5
>40 41.5
Sex Male 45.8
Female 54.2
Marital status Married 65.3
Unmarried 34.7
Residence Urban 69.1
Rural 30.9
Educational level No formal education 217
Primary 18.2
Secondary 28.1
Diploma and above 32.1
Occupation Governmental employee 24.3
Non-government 16.5
Farmer 314
Merchant 27.80
Family income <3,000 38.2
3,001-6000 37
>6,000 24.8
Relationship Sibling 325
Son/daughter 30.2
Spouse 37.3

stroke patients is as follows: 37.2 were spouses, 30.2 were sons or
daughters, and 32.5 were siblings (see Table 1).

4.2. Clinical and care situation factors of
the care situation of primary caregivers of
stroke survivors

From the total numbers of study participants, more than half
of them provided care for more than 6 months, and almost three
fourths and nearly half of the participants reported symptoms of
depression and anxiety, respectively (see Table 2).

4.3. Factors associated with caregiver
burden in multinomial logistic regression

The caregiver’s burden was significantly associated with gender,
age, marital status, occupation, family income, relationship,
duration of care, and caregiving times. In multivariable logistic
regression analysis, sex, family income, duration of care, and time
spent on caregiving were significantly associated with the burden
of the caregivers of the stroke survivors. Female caregivers were
nearly three times more likely to develop mild to moderate and
high burdens than male caregivers, respectively. Caregivers with a
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TABLE 2 Care situation and clinical of informal characteristics caregivers
of stroke survivors (n = 424).

Category Frequency (%)

Duration of stroke <3 months 35.6
4-6 months 11.6
>6 months 52.8
Duration of caregiving <3 months 36.8
4-6 months 11.3
>6 months 51.9
Caregiving hours per day <4 32.3
5-7 45.8
>8 21.9
Depression Yes 65.6
No 34.4
Anxiety Yes 48.8
No 51.2

monthly income of less than ETB 3,000 were three times more likely
to develop a mild to moderate burden than those with a monthly
income of ETB 6,000. In contrast to this, caregivers with a monthly
income of ETB 3,000-6,000 were 0.3 and 0.375 times less likely to
have a mild to moderate and high burden, respectively, than those
with more than ETB 6,000.

Primary caregivers who have been providing care for more than
3 months are nearly 1.2 and 0.243 times more likely to experience
mild to moderate and high burden, respectively, as compared to
primary caregivers who have been providing care for <3 months.

Caregivers who have spent more than 6h per day are nearly
four and three times more likely to experience mild, moderate, and
high burdens, respectively, as compared to primary caregivers who
have spent <6 h per day (see Table 3).

5. Discussion

The study was conducted among caregivers of stroke survivors
in tertiary hospitals in Amhara Regional State. The majority of the
study participants in this study were female and married, which is
comparable with the study conducted in Asia (Roopchand-Martin
and Creary-Yan, 2014; Ahmad Zubaidi et al., 2020; Wang et al,,
2021; Liu et al., 2022). More than half of the study participants have
been providing care for more than 6 months.

In our study, 67% (284) of primary caregivers experienced a
burden from care, with a high proportion experiencing a mild
to moderate burden (61.1%) followed by a high burden (5.9%).
The finding is consistent with that of studies conducted in China
(Cao et al., 2022) and India (Menon et al., 2017) that revealed
67.1 and 65% of the participants were experiencing varying degrees
of burden, respectively. But lower than the study conducted in
Nigeria (Akosile et al., 2018), where 96.7% of caregivers reported
having a high burden. The study was conducted in Nigeria in an
acute care setting with a small sample size, and a different outcome
measure, the caregiver strain index, was used, which could explain
the differences in findings.
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TABLE 3 Factors associated with mild to moderate and high caregiver burden of stroke survivors.

Variables Category Mild to moderate High burden
AOR (95%) AOR (95%)
Sex Female 0.001 2.5(1.49,4.2) 0.006 4.35(1.52,12.48)
Male 1 Ref - Ref
Age <40 1 Ref Ref
>40 0.661 1.14 (0.642, 2.103) 0.385 1.6 (0.57,4.4)
Marital status Married 0.376 0.8 (0.418, 1.39) 0.918 1.1(0.313, 3.637)
Unmarried 1 Ref 1 Ref
Occupation Governmental employee 0.344 0.7 (0.343, 1.425) 0.404 0.6 (0.14,2.23)
Private employed 0.569 1.3 (0.557,2.9) 0.198 0.3(0.04, 1.99)
Housewife 0.0.762 1.1 (0.565, 2.178) 0.928 1.06 (0.28, 4.02)
Farmer 1 Ref - Ref
Family monthly income <3,000 0.004 2.8 (1.385,5.713) 0.056 0.112 (0.012, 1.055)
3,001-6000 0.008 0.3 (0.237,0.803) 0.012 0.28 (0.099, 0.75)*
>6,000 1 Ref 1 Ref
Relationship Spouse 0.054 1.95 (0.989, 3.836) 0.225 2.35(0.59, 9.33)
Son/daughter 0.64 1.2 (0.642, 2.144) 0.458 1.63 (0.45, 5.95)
Sibling 1 Ref 1 Ref
Duration of care <3 months Ref Ref 1 Ref
>3 months 0.493 1.2 (0.72, 1.975) 0.007 0.24 (0.085, 0.68)*
Time spent hours <6 Ref Ref 1 Ref
>6 0.000 3.7 (2.036, 6.775) 0.049 2.94 (1.007, 8.58)*

*Significant at p-value <0.05, **significant at p-value <0.001.

On the contrary, our findings are higher than those of a study
conducted in Texas, USA (Achilike et al., 2020), which found
that 51% of caregivers experienced burden, with 34% experiencing
mild to moderate burden and 17% experiencing moderate to high
burden, and moderate to severe burden. The variation in the
finding could be due to the socioeconomic, cultural, and lifestyle
differences between Ethiopia and the United States. For instance,
all the study participants in the USA had completed at least
their high school education level. In another study conducted in
Poland nearly half of the participants, 47% of the stroke survivors
experienced severe or moderate strain (Jaracz et al., 2014). The
possible reasons for the variation in the results could be the
stools used to assess the caregiver burden, the sample size, or the
caregiving support system in Europe.

In a multivariable multinomial logistic regression analysis, sex,
family income status, relationship, caregiving duration, and time
spent per day were significantly associated with the burden of the
primary caregivers of the stroke survivors.

Although different studies have shown that age has a significant
association with the level of caregiver burden, there was no
significant association found in our study. The reason for this
could be that almost more than half of the study participants
were under the age of 40, and young caregivers felt less burdened
because they had a better understanding of the needs of the
patients. They are able to deal with challenging situations and
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adjust to their new function by creating a variety of strategies
for coping.

Females were 2,503 and 4,352 times more likely than males
to develop mild to moderate and high burdens, respectively,
which is consistent with the findings of the studies conducted
in India (Menon et al,, 2017; Kumar et al., 2022) and Singapore
(Wang et al., 2021). The possible explanation could be that female
caregivers spend more caregiving hours and are engaged in various
household activities due to cultural and moral obligations, which
may increase the burden on female caregivers compared to their
male counterparts (Pinquart and Sérensen, 2006; Casado-Mejia
and Ruiz-Arias, 2016). Additionally, female spouses of stroke
survivors harm their psychological wellbeing. Male spouses, on the
other hand, have fewer emotional contacts in their social network
(Larson et al, 2008). Another study conducted in Iran found
that male caregivers were more likely to adopt coping strategies
than their female counterparts (Kazemi et al., 2021). In Ethiopian
culture, males are the head of the family, while females generally
look after the family’s wellbeing at home, and women themselves
believe that caregiving is their role, and is expected of them by the
family as well as the community members.

In this study, caregivers with an average monthly household
income of <3,000 ETB were 2.8 times more likely to develop mild
to moderate burden than those with a monthly household income
of more than 6,000 ETB. The finding was supported by the study
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conducted in Nepal, which showed that caregivers with a monthly
household income of more than 20,000 rupees had a high mean
burden score (Sinha et al., 2022). Another similar study conducted
in Nepal also showed that financial stress is a significant contributor
to the high caregiver burden (Kumar et al.,, 2022). The possible
explanation could be that stroke is the common cause of disability
and morbidity (Wafa et al., 2020) and the cost of stroke care is very
expensive, which could be the cause of the survivors’ and caregivers’
economic dependency, resulting in economic and psychological
stress. However, caregivers who have an average monthly income
of 3,000 to 6,000 ETB were nearly 0.3 times less likely to have both
a mild to moderate burden and a high burden as compared to those
who have more than 6,000 ETB.

Our study found that caregivers who spent more than 6h per
day were 3.714 and 2.94 times more likely to develop mild to
moderate and high burden, respectively, than those who cared
for 6h or less per day, which is similar to the study done in
India (Bhattacharjee et al., 2012; Kumar et al., 2022), which found
that long caregiving hours were factors increasing caregiver stress.
Another study conducted in Nepal on caregivers of patients with
spinal cord injuries also revealed that caregivers who provide care
for more than 12h have a high risk of developing high burden
(Sinha et al,, 2022). Another study done n caregivers of Alzheimer’s
disease. Yu et al. (2015) also showed that the number of care
hours spent per day has a direct relationship with caregiver burden.
According to the According to the wear-and-tear hypothesis, the
longer caregiving is sustained, the more the caregivers subjective
wellbeing declines (Pinquart and Sérensen, 2003).

The study in Malaysia also supported the idea that long-spent
care hours increase the risk of developing burden (Ahmad Zubaidi
et al., 2020). Another study also found that spending more caring
hours with the stroke survivors’ harms caregiver’s psychological
wellbeing and limits their flexibility in caring for the patients.
Caregivers were also stressed about balancing work and family life,
so they may feel overburdened (Gajraj-Singh, 2011). On the other
hand, the study done in Pakistan (Ain et al., 2014) showed that as
the duration of care increases, it is significantly associated with a
decrease in sleep disturbance, which could be a contributing factor
to the development of caregiver burden. Not only for caregivers
of stroke survivors, providing prolonged hours per day increases
the likelihood of having high caregiver burdens for caregivers of
individuals with different conditions like physical disability (Yue
et al.,, 2022), spinal cord injury (Sinha et al., 2022), Alzheimer’s
disease and cancer etc. Spending more time with stroke survivors
may cause caregivers to become physically and mentally frustrated,
limiting their ability to care for patients. Our caregivers were also
concerned about balancing work and family life; they may have felt
a heavy burden.

Caregivers who have been providing care for more than 3
months are 1.2 and 0.24 times more likely to develop mild to
the moderate and high burden, respectively, as compared to those
who have been caring for <3 months, following existing literature
(Visser-Meily et al., 2009; Jaracz et al., 2015; Zhu and Jiang, 2018),
which reported that the level of burden decreased over time and
the proportion of caregivers with high burden decreased as well.
The likely explanation could be that, in the first 3 months, stroke
patients’ neurological and functional recovery is comparatively
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high, resulting in minimal support for activities of daily living and
partial independence (Lee et al., 2022).

6. Strength and limitation

To the best of the author’s knowledge, this is the first study
conducted on the burden among the caregivers of stroke survivors
in Ethiopia.

The causal relationship interpretation of the finding could not
be established due to the nature of the cross-sectional study. As
a result, further prospective studies were needed to establish the
casual relationships.

Additionally, the different instruments used to assess the
caregiver’s burden make it difficult to make reliable comparisons
between the various studies.

The other limitation is that we did not include the coping
strategies and other possible influencing factors of the caregiver’s
burden, such as the type of stroke, the extent or severity of
the stroke.

7. Conclusion

The results of our study showed that primary caregivers
experienced a high burden of care which is associated with
sex, family monthly income, time spent caring, and duration
of caregiving, which were significantly associated with mild to
moderate and moderate to severe burdens for caregivers of
stroke survivors.

Its better that health care providers in medical and
physiotherapy outpatient treatment facilities recognize and
screen for burdens and give special attention to caregivers who are
female, have low family income, care for more than 6h per day,
and have provided care for more than 3 months to reduce the risk
of developing burdens.
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