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Abstract
Background and purpose Long-term care comes with risks, including caregiver strain. The strain negatively affects 
caregivers and care quality for the elderly. Enhancing resilience through education can lead to improved health 
outcomes. This research aimed to evaluate the effect of resilience education on family caregivers’ strain of older 
people with chronic diseases.

Methods This randomized clinical trial was conducted in Amol, Iran from August 2022 to May 2023. Participants were 
84 family caregivers of elderly people with chronic diseases. They were selected based on inclusion and exclusion 
criteria through continuous sampling and randomly allocated to an intervention and a control group using block 
randomization. Data collected by demographic and Robinson’s Caregiver Strain Index (13 items) questionnaire before, 
immediately after, and six weeks post-intervention. Resilience education consisted of six sessions delivered in person 
and electronically (via SMS) to the intervention group over three weeks, based on Henderson’s resilience components 
training program. Statistical analysis was performed using various tests in SPSS software (v. 16.0) at a significance level 
of less than 0.05.

Results Analysis of variance with repeated measures by groups showed that caregiver strain in the control group 
did not have a statistically significant difference at any of the different times (p = 0.279). Two-by-two Bonferroni 
comparison showed that the caregiver strain immediately (18.11 ± 3.12) and six weeks after the intervention 
(18.78 ± 3.86) had a statistically significant difference compared to before the intervention (20.73 ± 3.51) (p < 0.001).

Conclusion The resilience education was found to be effective in significantly reducing family caregivers’ strain of 
older people with chronic diseases. Therefore, health centers managers and providers can use resilience education to 
alleviate strain among family caregivers.

Trial registration The Thai Clinical Trials Registry TCTR20230424001 prospectively registered on 24 April 2023.
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Introduction
Due to the increase in life expectancy and longevity, the 
aging of the population is on the rise. According to the 
World Health Organization’s prediction, by 2050, 80% 
of the world’s elderly population will reside in develop-
ing countries [1]. The Iranian Statistical Center projects 
a fourfold increase in the population aged 65 and older 
over the next 35 years, rising from 4.87 million in 2015 to 
18.98 million in 2050 [2]. The growing elderly population 
with chronic diseases or disabilities, leading to complica-
tions is escalating the demand for care typically provided 
by caregivers [3]. Caregivers assist patients in adjusting 
to and coping with chronic diseases during periods of 
illness or disability [4]. Informal or family caregivers are 
unpaid and usually consist of family members, such as 
spouses, children, and relatives [5].

According to statistics, family caregivers spend an aver-
age of 20 h a week and at least 6 months providing care 
[3]. National Alliance for Caregiving and the American 
Association of Retired Persons (AARP) reported that 
18.2% of the United States adult population provided 
unpaid care to a relative over 50 in 2015 [6]. Caregivers 
may suffer from depression, anxiety, reliance on psycho-
active drugs, physical health decline, weakened immune 
system, difficulty in maintaining a healthy lifestyle, and 
an increased risk of premature death. Additionally, they 
encounter financial difficulties due to high healthcare 
expenses [3, 7]. Family caregivers may also experience 
caregiver strain when they find it challenging to meet 
their caregiving duties [8]. caregiver strain refers to the 
negative effect of providing care for chronically ill, dis-
abled, or elderly individuals leading to physical, mental, 
or emotional distress [9].

Caregiver strain is influenced by factors such as the 
duration of care, the client’s functional abilities, inde-
pendence in daily activities, and the caregiver’s resilience 
[10]. Resilience is the ability to bounce back from chal-
lenging experiences and adapt positively to stress [11, 
12]. It includes self-confidence, trust in oneself, openness 
to change, and spiritual beliefs, enabling individuals to 
foster personal growth and well-being [13, 14]. Studies 
have shown that caregiver resilience is linked to better 
physical health, reduced depression and anxiety, positive 
coping strategies, access to resources, and self-efficacy 
[15–18]. Also, research suggests that caregiver strain 
and resilience are inversely related. Chan et al. (2019) in 
Malaysia and Sorayanejad et al. (2019) in Tehran found 
that family caregivers of elderly individuals with chronic 
diseases experienced less strain when they had higher 
levels of resilience [10, 19].

Enhancing caregivers’ resilience through education 
can be a cost-effective intervention to improve their 
health. It is widely accepted that resilience is a learned set 
of behaviors and actions, not an inherent trait [20, 21]. 

Previous studies have examined the effects of resilience 
education programs on different outcomes in various 
populations, including caregivers, but have not specifi-
cally focused on caregiver strain [22–30]. Integrating tra-
ditional and digital teaching methods, like using audio 
(e.g., mindfulness recordings) and visual aids (e.g., ani-
mations, interactive videos) is an innovative approach to 
facilitate learning and acquire new knowledge. Most cur-
rent resilience interventions focus on the personal level, 
however with the advancement of telecommunications, 
we can benefit from both face-to-face interactions and 
mobile devices such as smartphones for improved effec-
tiveness [31].

The World Health Organization’s Health 2020 policy 
framework emphasizes the importance of building resil-
ience to maintain and promote health and well-being at 
both individual and societal levels [20]. The study was 
conducted to assess the effect of resilience education on 
family caregivers’ strain of older people with chronic dis-
eases, acknowledging the significance of elderly care and 
caregiver support in nursing education. The hypothesis 
of this study posits that resilience education is effective 
on reducing family caregivers’ strain of elders.

Methods
Design
This randomized clinical trial study was conducted in 
Amol city, Mazandaran province, Iran from August 2022 
to May 2023.

Participants and setting
The research population consisted of all family caregivers 
of the elderly with chronic diseases who were under the 
care of health centers in the urban community of Amol 
City, affiliated with Mazandaran University of Medical 
Sciences. The study focused on the Bolouri Comprehen-
sive Urban Health Center as the research environment 
which has a team of healthcare professionals includ-
ing doctors, midwives, environmental and occupational 
health specialists and health educators. The center’s tasks 
are varied and diverse, with the main focus on vaccina-
tion, public health education, care for pregnant women, 
children, and the elderly, as well as referrals to higher-
level medical centers. The inclusion criteria for the 
research were caregivers of elderly individuals over 65 
years old with chronic diseases (cardiovascular diseases, 
stroke, chronic obstructive pulmonary diseases, diabe-
tes, arthritis, musculoskeletal problems, hearing and 
vision loss); family caregivers including spouses, children, 
and relatives; providing at least 20  h of care per week 
for 6 consecutive months, willingness to participate in 
research, absence of mental-cognitive disorder, no drug 
or alcohol addiction based on self-reports, and access to 
a smartphone with the ability to use it. Exclusion criteria 
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were missing two consecutive training sessions, prior 
participation in similar programs, significant health 
changes, or death of the elderly. A total of 84 eligible par-
ticipants with electronic files were selected and randomly 
allocated to the intervention (42 individuals) and the con-
trol (42 individuals) group through block randomization. 
Sample size was calculated assuming a 3-unit difference 
between the intervention and control groups as statisti-
cally significant, with a confidence level of 95% and a 
test power of 80%. The sample size was determined to be 
38 per group which was increased to 42 per group con-
sidering a potential attrition rate of 10%. The estimated 
standard deviation was taken from Lawler et al.‘s (2019) 
article (Experiment = 4.8, control = 4.5) [32]. The sample 
size calculation formula was,

n =
(z1−α/2

+ z1−β)2 ×
(
s2

1 + s2
2
)

d2

z0.975 = 1.96
z0.8 = 0.84

3 = d
s1 = 4.8 s2 = 4.5

n =
(1.96 + 0.84)2 ×

(
4.82 + 4.52)

32 ≈ 38

Randomization and blinding
In order to random allocation, we considered a block size 
of four and identified all possible combinations of blocks 
(six possible sequences: AABB, ABAB, ABBA, BAAB, 
BABA, BBAA) which were then randomized. Random 
allocation sequence was generated using the Random-
ization.com website. A computer-generated list of ran-
dom numbers was used for allocating the participants. 
To minimize selection bias, an unaffiliated third party 
used computer-generated random numbers to create 
allocation cards, ensuring equal assignment of partici-
pants to blocks. The first researcher enrolled participants 
and assigned interventions based on the predetermined 
sequence. Blinding of participants was not feasible due to 
the nature of the behavioral intervention. However, indi-
viduals not involved in intervention delivery or outcome 
assessment managed data and randomization. The stat-
istician remained blinded to treatment assignment and 
study hypotheses.

Data collection instruments
The data collection tool included demographic informa-
tion questionnaires related to the caregiver (age, gender, 
education, marital status, employment status, relation-
ship with elderly individuals, history of diseases, start-
ing time, and hours of care), and the elderly (age, gender, 
marriage, type of illness, and duration of illness), as 
well as the Caregiver Strain Index by Robinson (1983). 

Robinson’s Caregiver Strain tool, revised by Thornton 
and Travis (2003), measures the level of strain on the 
overall health of family caregivers. The tool consists of 13 
items assessing physical health, employment and finan-
cial status, social interactions, and time. Responses are 
rated on a 3-point Likert scale (always = 2, almost = 1, 
never = 0), with scores from 0 to 26. Thornton and Tra-
vis (2003) evaluated the instrument for validity using the 
criterion validity method. Regarding predictive valid-
ity, caregiver strain is moderately correlated with mental 
capacity (r = 0.34) and physical functioning (r = 0.27) in 
the care recipient, with a combined correlation of 0.32. 
This suggests that as caregiver strain increases, the per-
formance of the care recipient tends to decrease. Concur-
rent validity was confirmed by the relationship between 
the Caregiver Strain Index scores and The Family Care-
giver Medication Administration Hassles Scale for fam-
ily caregivers (r = 0.44, p = 0.001). Thornton and Travis 
(2003) confirmed the tool’s reliability with a test-retest 
correlation coefficient of 0.88 [33]. The instrument was 
translated and evaluated in Iran by Ansari et al. (2015). 
10 specialists and adjustments assessed face and con-
tent validity of the instrument were made accordingly. 
Reliability was tested using Cronbach’s alpha coefficient, 
which was reported as 0.81 [34].

Intervention
At the beginning, the participants were given explana-
tions about the research objectives and methodology. 
Informed consent was obtained, emphasizing the con-
fidentiality of the information. In the pre-intervention 
phase, both groups completed a questionnaire on demo-
graphic characteristics and Robinson’s caregiver strain. 
The intervention group was split into two groups of 21 
people, with 6 sessions over three weeks. Each session 
included 45-minute resilience training through in-person 
lectures, group discussions, film screenings, audio and 
Q&A sessions. Key points were sent electronically via 
SMS to the intervention group between sessions. The 
resilience education booklet was based on Henderson 
and Milstein’s (2003) resiliency training protocol [35]. It 
covers six chapters: the concept of resilience, self-aware-
ness and values, effective communication and bonding, 
self-efficacy and problem-solving, control of emotions, 
and meaningfulness. The researcher developed resilience 
exercises, such as relationship repair, self-care improve-
ment, strengthening of abilities, the STOP technique, and 
other meditation techniques based on reliable sources 
(See supplementary file). This booklet’s content was vali-
dated by three academic experts and confirmed after 
necessary revisions. During the intervention, the con-
trol group did not receive any educational programs but 
participated in the center’s regular activities. Research 
tools were completed by both groups immediately after 
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the intervention and again 6 weeks after the educational 
program [36]. Following the posttest to address ethical 
concerns, the control group received a training booklet 
on resilience. To prevent contamination, we instructed 
health service center staff not to incorporate the inter-
vention into their usual care or disclose intervention 
details to the control arm. Participants were also advised 
not to share intervention information with others. Educa-
tion sessions were scheduled at different times, and con-
tamination was monitored through supervision (Fig. 1).

Data analysis
The data for both the primary and secondary outcomes 
of the study, caregiver strain scores and the effects of 
resilience training, were analyzed using SPSS soft-
ware (v. 16.0). The measures of descriptive statistics 
(namely mean, standard deviation, absolute and rela-
tive frequency) were used to present the data. Statistical 
methods for data analysis were the Chi-square, indepen-
dent-sample t, and Mann-Whitney U’s tests (for primary 
outcome) as well as analysis of covariance and analysis 

of variance with repeated measures (for secondary out-
come). The level of significance was set at less than 0.05.

Results
In total 84 participants completed the study, with the 
majority of caregivers being women. Most caregivers 
were married and had obtained a diploma or bachelor’s 
degree. Over half of the control and intervention groups 
were housewives, and most were disease-free. The most 
common caregivers were wives, followed by female chil-
dren. Elderly men and women had similar frequencies. 
The majority of elderly participants were married, and 
heart disease was the most prevalent among them in both 
groups. The groups did not significantly differ from each 
other respecting participants’ demographic and clinical 
characteristics at baseline (P > 0.05; Table 1).

The Kolmogorov-Smirnov test results showed that 
caregiver strain in all three stages is normally distributed 
for both intervention and control groups. Figure 2 illus-
trates a significant decrease in the average scores of care-
giver strain in the intervention group post-intervention 

Fig. 1 Design and flow of participants through the trial
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Characteristic Intervention (42) Control (42) P value
Caregivers
Age, year 0.781*

mean (SD) 54.83 (10.05) 55.42 (9.50)
Care duration, year 0.508*

Mean (SD) 6.90 (4.85) 7.21 (4.79)
Weekly care hours 0.542*

Mean (SD) 54.83 (10.05) 55.42 (9.50)
Gender, n (%) 0.332**

Male 4 (9.5) 7 (16.7)
Female 38 (90.5) 35 (83.3)
Marital status, n (%) 0.713***

Single 5 (11.9) 2 (4.8)
Married 36 (85.7) 39 (92.9)
Divorced 1 (2.4) 1 (2.4)
Highest level of education, n 0.214**

(%) 5 (11.9) 11 (26.2)
High school and below 18 (42.9) 13 (31)
Associate degree 19 (45.2) 18 (42.9)
Bachelor’s degree
Occupation, n (%) 0.814***

Housekeeper 22 (52.4) 22 (52.4)
Non-government job 5 (11.9) 3 (7.1)
Government job 11 (26.2) 14 (33.3)
Retired 4 (9.5) 3 (7.1)
History of chronic diseases, n 0.872**

(%) 28 (66.7) 26 (61.9)
Without any disease 9 (21.4) 11 (26.2)
One chronic disease 5 (11.9) 5 (11.9)
Multiple chronic disease
Relationship to elderly, n (%) 0.706***

Spouse 19 (45.2) 19 (45.2)
Daughter 15 (35.7) 13 (31)
Son 4 (9.5) 7 (16.7)
Daughter in law 3 (7.1) 1 (2.4)
Sister 1 (2.4) 2 (4.8)
Elderly individuals
Age, year 0.643*

Mean (SD) 73.59 (6.62) 72.90 (6.96)
Gender, n (%) 0.653**

Male 25 (59.5) 27 (64.3)
Female 17 (40.5) 15 (35.7)
Marital status, n (%) 0.50***

Single 0 (0.0) 1 (2.4)
Married 30 (71.4) 28 (66.7)
Divorced 3 (7.1) 1 (2.4)
Widow/ widower 9 (21.4) 12 (28.6)
History of chronic diseases, n (%) 0.898***

Heart disease 13 (31) 9 (21.4)
Stroke 4 (9.5) 3 (7.1)
Obstructive lung disease 1 (2.4) 3 (7.1)
Diabetes 11 (26.2) 13 (31)
Arthritis 1 (2.4) 1 (2.4)
Other musculoskeletal issues 4 (9.5) 4 (9.5)

Table 1 Demographic characteristics of caregivers and elderly individuals
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which continued during the follow-up period compared 
to the control group. The independent t-test results 
revealed no significant difference in caregiver strain 
scores before the intervention between the control and 
intervention groups (P = 0.092). The analysis of covari-
ance with the control of the pretest scores showed sig-
nificant differences in caregiver strain scores immediately 
after the intervention and six weeks later between the 
control and intervention groups (p < 0.001). The aver-
age caregiver strain score was lower in the interven-
tion group compared to the control group. The analysis 
of variance with two-way repeated measures indicates 

that the group effect was insignificant, but the time and 
group-time interaction effects were significant. There-
fore, the analysis of variance was repeated separately for 
each group. The caregiver strain in the control group 
did not significantly differ at any time points (p = 0.279). 
The intervention group was significantly different at least 
once compared to the other group (p < 0.001). Two-by-
two Bonferroni comparisons revealed significant differ-
ences in caregiver strain immediately and six weeks after 
the intervention compared to before the intervention 
(p < 0.001; Table 2).

Table 2 Comparison of means and standard deviations of family caregivers’ strain of elderly individuals with chronic diseases before 
and after the intervention in two groups
Group Intervention Control Independent t-test/ 

Covariance analysis 
result

Two-way repeated measures analysis 
of varianceCaregiver strain Standard 

deviation
Mean Standard 

deviation
Mean

Before the intervention 3.51 20.73 3.39 19.45 t = − 1.706
df = 82
P = 0.092

Reciprocal 
effect

Time effect Group 
effect

Immediately after the 
intervention

12.3 11.18 58.3 54.19 F = 87.108
P < 0.001
η 2 = 0.518

F = 34.137
P < 0.001

F = 27.342
P < 0.001

F = 0.22
P = 0.636

6 weeks after the 
intervention

86.3 78.18 40.3 69.19 F = 32.104
P < 0.001
η 2 = 0.284

Results of analysis of 
variance
with repeated sizes

F = 37.302
P < 0.001
0.476 = η 2

F = 1.297
P = 0.279
0.031= η 2

η 2  = Effect size: 01.0 small، 06.0 medium، 14.0 high

Fig. 2 Comparison of means between control and intervention groups

 

Characteristic Intervention (42) Control (42) P value
Visual/ hearing impairment 1 (2.4) 3 (7.1)
Multiple chronic disease 7 (16.7) 6 (14.3)
The duration of the disease, year 0.356*

Mean (SD) 7.45 (4.87) 8.45 (5.00)
*: The results of the independent-sample t test; **: The results of the Chi-square test; ***: The results of the Fisher’s exact test

Table 1 (continued) 
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Discussion
This study evaluated the effect of resilience education 
on family caregivers’ strain while caring for older people 
with chronic diseases. The research used a pre-test, a 
post-test with a control group, and a six-week follow-up. 
The statistical analysis revealed that resilience training in 
the intervention group had a significant impact on care-
giver strain scores. The intervention effectively reduced 
caregiver strain in the target group.

The research findings align with Ghazlesflo et al. 
(2018), showing that resilience training can reduce stress 
and communication issues among primary caregivers of 
elderly individuals with Alzheimer’s in Tehran. Partici-
pants underwent resilience training through group and 
face-to-face sessions, focusing on resilience concepts, 
characteristics of resilient individuals, coping with dif-
ficult situations, support systems, and enhancing adap-
tation and tolerance. Scores were measured at three 
stages, revealing a decrease in stress and communica-
tion problems in the intervention group compared to the 
control group during post-test and follow-up [30]. This 
is consistent with Latifian et al.‘s (2022) findings, which 
also showed that resilience training can decrease the 
caregiving burden for families of schizophrenia patients 
in Tehran. By enhancing caregivers’ resilience, they can 
cultivate qualities such as independence, optimism, per-
severance, problem-solving abilities, and conflict resolu-
tion skills. Strengthening these characteristics through 
training can greatly benefit family caregivers in achiev-
ing their desired outcomes [37]. The results of Ghafari 
et al.‘s research (2015) showed that resilience interven-
tions improve various dimensions of mental health 
among family caregivers of the elderly with Alzheimer’s 
disease [29]. Mahdavi et al. (2017) studied the effect of 
group spiritual care on family caregiver strain in elderly 
individuals with Alzheimer’s disease. The study found a 
significant decrease in caregiver strain scores after the 
intervention period [38]. This study did not focus on 
resilience education but instead used Robinson’s care-
giver strain questionnaire to address caregiver strain 
through a different intervention, aligning with the cur-
rent study.

Previous studies have shown a significant inverse rela-
tionship between caregiver strain and resilience. Sori-
anjad et al. (2019) conducted a study to determine the 
relationship between caregiver strain and resilience in 
caregivers of the elderly with chronic diseases in Tehran, 
Iran. Caregiver strain was found to be inversely related 
to resilience scores. The study measured resilience using 
a questionnaire developed by Connor and Davidson 
(2003), with five subscales: perception of competence, 
trust in instincts, tolerance of negative emotions, posi-
tive acceptance of change, safe relationships, and spiri-
tual influences. The training program in the present study 

incorporates similar concepts and cores [19]. A study by 
Ling-Chan et al. (2018) determined that 77.7% of fam-
ily caregivers of individuals with Alzheimer’s disease in 
Malaysia experience high levels of stress. However, indi-
viduals with higher resilience reported less caregiver 
strain in the study [10]. This can be attributed to the skills 
and characteristics of resilient individuals that enable 
them to adapt to new circumstances, overcome chal-
lenges, and protect their mental and physical well-being. 
However, these assumptions require further study, as no 
study has ever examined the effect of resilience education 
on caregiver strain.

The results showed that resilience education in inter-
vention group was effective so it can be concluded that 
caregivers with higher levels of resilience are better 
equipped to use adaptive mechanisms and provide supe-
rior care to the elderly. Resilience also enhances care-
givers’ self-care practices, leading to positive changes in 
their habits and lifestyles. This improves their ability to 
cope with the stress of caregiving, reducing the risk of 
physical and mental health issues. The aim of providing 
training sessions and resilience exercises is to empower 
family caregivers to manage high levels of strain and 
overcome the challenges associated with caregiving.

Limitation
Caregivers’ motivation, intelligence, abilities, and social/
cultural differences influenced their response to the 
training provided by researchers. Researchers attempted 
to address these factors by providing additional explana-
tions based on how caregivers responded to questions 
and adhere to teaching points. While this was a single-
center study and the results may not be broadly appli-
cable to all settings, the positive experiences of family 
caregivers during the intervention were evident.

Conclusion
This study concludes that resilience education is effec-
tive in significantly reducing strain among family caregiv-
ers of the elderly with chronic diseases. Therefore, health 
centers managers and providers can use resilience educa-
tion as an effective method to provide quality education 
to caregivers to improve their health. Further research 
is recommended to explore different resilience educa-
tion methods and their impact on family caregiver strain 
across diverse populations.
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