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Abstract
Introduction: Cancer is considered a major public health threat worldwide. Its unpredictable nature makes it a highly stressful and concerning event for both patients and their caregivers. Managing the stress associated with caring for cancer patients requires resilience models that can act as protective factors against psychological harm to caregivers. Social support is recognized as a powerful tool for coping with and dealing with crises. Therefore, this study aimed to determine the impact of a social support program on the resilience of informal caregivers of cancer patients in Tehran in 2022.
Methods: In this randomized clinical trial, 100 informal caregivers (family members) of cancer patients were purposefully selected on the basis of inclusion criteria and randomly assigned to intervention and control groups via block randomization. After providing informed consent, the participants in the intervention group received a blended educational program consisting of in-person and virtual sessions. The designed educational program, which covered four domains (informational, emotional, practical, and evaluation), was implemented over six weeks, with one 60-minute group session each week. The control group had unrestricted access to the research environment's resources during their visits. Immediately after the intervention and six weeks later, the participants completed the demographic questionnaire and the Connor–Davidson Resilience Scale. The data were analyzed via descriptive and inferential statistical methods (chi-square tests, independent t tests, and paired t tests) in SPSS version 22.
Results: No significant differences in demographic characteristics or average resilience scores were detected, and both groups were homogeneous before the intervention (P > 0.05). The mean resilience scores for the intervention and control groups immediately after the intervention were 41.20 ± 11.74 and 27.97 ± 8.17, respectively. Six weeks after the intervention, the scores were 48.51 ± 12.27 for the intervention group and 26.21 ± 8.52 for the control group. A comparison of these mean scores immediately after the intervention and six weeks later revealed a significant difference between the two groups (P < 0.001), indicating the effectiveness of the intervention.
Conclusion: Caregivers of cancer patients experience a highly challenging life, which over time impacts their physical and psychological health. Given the positive effect of the social support intervention on the resilience of informal caregivers of cancer patients, it appears that this intervention can increase caregivers' resilience and reduce caregiving stress. It is hoped that the results of this intervention will be used to develop family-centered care strategies.
Registration: This clinical trial study was approved by the Ethics Committee of the Faculty of Nursing, Midwifery, and Rehabilitation at Tehran University of Medical Sciences (IR.TUMS.HORCSCT.REC.1401.018) and registered with the Iranian Clinical Trials Center (IRCT20221120056560N1).
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Introduction
Cancer is currently considered a major public health issue worldwide, and according to the Centers for Disease Control and Prevention (CDC), it is the second leading cause of death in the United States.1 Over 11 million people are diagnosed with cancer each year, and 7 million cancer-related deaths occur globally.2 In Iran, more than 30,000 people die from cancer annually, and it is estimated that over 80,000 new cases of cancer occur each year.3 Cancer is characterized by the abnormal transformation of cells and the loss of cellular differentiation. It begins with a disruption in cell division and, after growing in one part of the body, spreads to other areas, affecting the physical and psychological abilities of the individual (such as physical and psychological weakness), their appearance and attractiveness, sexual desires, fertility, and physical functioning.4,5 The impact of cancer is not limited to the human body but also affects individuals psychologically and socially.6	Comment by User: Please follow the APA 7th edition format for all citations and revise the whole manuscript.
With the increasing demand for informal caregiving and the increasing number of cancer survivors, early hospital discharge and continued care at home has been on the rise.7 Additionally, the chronic and debilitating nature of cancer leads to the transition of patient care from medical centers to home, resulting in greater involvement of family members in the care process.8 Therefore, family members become key components in the care of cancer patients, and neglecting their needs can be very challenging in the long run.9
Caregivers are individuals who become deeply involved in the care and support of patients during an illness or disability to help them cope with and manage chronic diseases. They are divided into two categories: formal and informal caregivers.10 Formal caregivers are trained professionals who provide various types of care and usually receive payments for their services. Informal caregivers, or family caregivers, are family members (spouses, children, friends) who take on the responsibility of caring for the patient at home, often without receiving financial compensation. On average, they provide 31 hours of care per week for at least three months.11,12 These caregivers are psychologically at risk for stress, anxiety, and depression, and physically, they are more likely to experience issues such as hypertension, back pain, and arthritis.13 Factors such as caregiving pressure, family dysfunction, feelings of stigma, and patient dependency negatively affect caregivers' resilience, highlighting the need for flexible and resilient coping models.14
Resilience is a dynamic process of positive adaptation to adversity, where an individual is not harmed and may even become stronger. Resilience strengthens empathy and fosters better social relationships.15 Highly resilient individuals can overcome difficulties and manage their lives, leading to better family adaptation and positive interpersonal relationships.16 Those with lower resilience are more susceptible to depression, stress, anxiety, and interpersonal issues and may resort to risky behaviors such as substance abuse to cope. Caregivers' experiences of patient suffering are not perceived and endured in the same way, and this is influenced by their level of resilience.17 The resilience approach in families helps solve problems, increases tolerance thresholds, and prepares them to face future challenges. Caregivers often feel inadequately supported by healthcare professionals, leading to unmet social support needs and social isolation.18 Social support is recognized as a factor that, when strengthened and improved in individuals facing difficult conditions such as caring for chronic patients, can enhance their quality of life and role performance.19
Social support is a multifaceted concept and is defined as the feeling of belonging, acceptance, being loved and cared for, and the availability of individuals who act as supporters and sources of strength. Social support helps individuals realize their self-worth and the love others have for them, which can reduce anxiety.20,21 Thus, social support is a powerful force in guiding and promoting health and well-being across different communities and cultures.22 Studies indicate that higher levels of social support reduce depression and anxiety in individuals. Those who provide social support can impact the health status of vulnerable individuals (such as caregivers) and help them cope with stressors.23 A study examining the correlation between social support and quality of life in kidney transplant patients revealed that those with greater social support had a better quality of life.24
Concerns regarding the problems of cancer patients and their families are increasing. At every stage of the disease, families face various psychological, social, and physical challenges that may require intervention. Social support is an important nursing intervention, and nurses can play a key role in planning and implementing supportive interventions for cancer patients and their families. While there have been few studies on social support and resilience, few have focused on the resilience of informal caregivers, with most studies emphasizing patients and their disease. Furthermore, with the increasing incidence of cancer in society and the growing caregiving needs of this group, attention to caregivers, the importance of social support, and resilience in reducing caregiving stress in the face of cancer are critical. This study was designed and implemented to determine the role of a social support program in the resilience of caregivers of cancer patients.

Methods
Design
This study was designed and conducted as a randomized clinical trial in Tehran, Iran 2023. This study was registered in the Iranian Registry of Clinical Trials (Supplemental Clinical Trial Protocol).
Patient and public involvement
The main points to design this study were based on clinical experience and observation of authors and the patients’ treatment outcomes. Therefore, patients were not involved directly in designing and conducting the study (no patient involved). The results of this research have been announced to the study setting’s authorities to inform all patients. The patients received all healthcare services provided to other counterparts and were not charged any fees for their participation in the study.

Patient and public involvement
The main points to design this study were based on clinical experience and observation of authors and the patients’ treatment outcomes. Therefore, patients were not involved directly in designing and conducting the study (no patient and caregiver involved). The results of this research have been announced to the study setting’s authorities to inform all patients. The patients received all healthcare services provided to other counterparts and were not charged any fees for their participation in the study.

Participants
The sample size for this study was calculated based on the health-promoting lifestyle score, considering a Type I error of 0.05 and a Type II error of 0.20 (80% power). Using the power two means command in Stata17 software, the sample size for each group was determined to be 43, resulting in a total of 86 participants. Considering a potential 15% attrition rate, the adjusted sample size was 50 participants per group, totaling 100 participants. After providing necessary explanations regarding the study objectives and providing written informed consent, eligible participants visiting the oncology and hematology department of Dr. Shariati Hospital were selected via purposive sampling and randomly allocated to either the intervention or control group through block randomization.
The inclusion criteria for the caregivers were as follows: at least three months since the patient's cancer diagnosis, average caregiving time of 31 hours per week for at least three months, age over 18 years, literacy in reading and writing in Persian, access to a phone, willingness to participate in the intervention, physical ability to attend in-person sessions, and no participation in similar programs. Additionally, exclusion criteria included the death of the patient during the intervention, acute illness, the caregiver’s unwillingness to continue participation, and absence from more than two educational sessions.

Data collection
Two tools were used in this study to assess outcomes. The first tool was a demographic questionnaire, which included questions about the patient (age, sex, marital status, type of treatment received, occupation, duration of illness) and the caregiver (age, sex, marital status, occupation, number of children, presence of illness).
The second tool was the Connor–Davidson Resilience Scale (CD-RISC), designed in the United States in 2003 to measure resilience. The scale contains 25 items rated on a Likert scale from 0 (strongly disagree) to 4 (strongly agree). The total score ranges from 0 to 100, with higher scores indicating greater resilience.
Correlation calculations for each item with the total score of the scale revealed coefficients ranging from 41% to 64%, except for item 3. The Kaiser‒Meyer‒Olkin (KMO) value was 0/87 and Bartlett's test value was 28.56, both indicating sufficient evidence for factor analysis.25 The reliability of the scale was determined via Cronbach's alpha, which was found to be 89%. Validity was assessed via factor analysis, which revealed coefficients ranging from 14% to 64% for all the items except three. In the final analysis, 21 items were used.26 In this study, the reliability of the questionnaire was also evaluated via test-retest methods, and a Cronbach's alpha coefficient of 0.86 confirmed its reliability.
Intervention
For the intervention group, a social support program was designed based on the World Health Organization’s (WHO) definition of social support. The WHO categorizes social support into four domains: emotional, instrumental (tangible), informational, and evaluative support.27 Emotional support is defined as the availability of a trusted person to rely on when help is needed, and it emphasizes caregiving relationships such as empathy, concern, affection, love, trust, respect, acceptance, intimacy, encouragement, and care. Instrumental support refers to assisting the patient by referring them to formal and informal institutions and patient support organizations, as well as helping the individual with daily activities such as cleaning the house, bathing, moving, and mobility.28 Informational support includes providing counseling, guidance, suggestions, or information. Evaluative support involves evaluating an individual's skills, abilities, and values.
These forms of support can be provided to caregivers via both in-person and non-in-person methods. In-person support may include counseling, peer groups, and friendly support, whereas non-in-person support can be delivered through telephone or online methods.29,30 Accordingly, for the intervention group, the social support program was conducted across four domains; informational, emotional, instrumental, and evaluative described as follows:

1) Informational Domain:

To provide information and educate caregivers about resilience domains, a resilience education program based on the Henderson and Milstein program (1996) was implemented.31 Since this program consists of 12 short topics, two relatively similar topics were taught in each session. Over six weeks of intervention, a 60-minute session was held weekly (Table 1). The first session was conducted in person after 8-10 participant groups were formed in the educational classroom of the oncology ward at Dr. Shariati Hospital in Tehran. Subsequent sessions were conducted virtually via video calls, clips, podcasts, and pamphlets (content prepared by the researcher from credible sources). Each session covered two resilience dimensions. The participants were given the researcher’s phone number to ask questions or resolve ambiguities at any stage of the study, with guidance provided by the researcher as needed.

Table 1.

2) Emotional Domain:

In this domain, the researcher provided in-person and remote support during agreed-upon times (8:00 AM to 4:00 PM). Remote support was offered via phone calls and the messaging app Eitaa, where caregivers could share their concerns, challenges, and experiences in a dedicated group. The researcher contacted caregivers weekly through phone calls, addressing their concerns, tracking the patient’s condition, and discussing caregiving challenges. Additionally, during the in-person session (Session 1), 30 minutes were allocated for caregivers to share their experiences and learn from their peers.

3) Instrumental Domain:

At the start of the intervention, caregivers were asked to list their needs and expectations regarding caregiving for their cancer patients. After these needs were categorized, the researcher included appropriate actions in the program. For example, caregivers were trained to use health devices (e.g., blood glucose meters and blood pressure monitors), introduced to consultants and specialists, and informed about supportive centers. Short educational videos and clips were prepared and shared with caregivers during this stage.
4) Appraisal Domain:

Feedback was obtained on the instrumental and emotional support provided. The participant’s knowledge about resilience was evaluated via oral questions and research tools during and after the intervention. No supportive program was offered to the control group. However, they could freely access the research environment's resources during their visits. Immediately after the intervention and six weeks later, questionnaires were completed via phone calls by both groups. This allowed assessment of the social support program's impact on the resilience of caregivers of cancer patients. To ensure ethical considerations, once the posttest was completed for the control group, they were provided with the resilience education package. The collected data were analyzed via SPSS software, version 22.

Analysis
Data analysis was performed via SPSS software, version 22. Comparisons of participants' baseline characteristics between the intervention and control groups were conducted as follows:
· Nominal or ordinal variables: Analyzed via the chi-square test or Fisher's exact test.
· Numerical variables were normally distributed and analyzed with the independent t test; if not normally distributed, they were analyzed via the nonparametric Mann‒Whitney U test.
The effectiveness of the intervention on resilience was assessed via repeated-measures ANOVA and by comparing the mean changes between the intervention and control groups via an independent t test or the Mann‒Whitney U test, depending on the normality of the variable distribution.
The effect size was calculated via Cohen’s D. For scenarios involving participant dropout, sensitivity analysis was performed via the best-case and worst-case scenarios to evaluate the impact of dropout on the study's final results.
All the statistical tests were two-tailed, and a significance level of less than 0.05 was considered statistically significant.


Results
This study was conducted with 100 participants who met the inclusion criteria. Among these, one participant from the intervention group and three participants from the control group withdrew from the study because of a lack of interest in continuing with the intervention (Figure 1). The demographic information of the caregivers and patients who participated in the study is presented in Table 2 and 3.


Figure 1 

Table 2 

Table 3 

In the tables above, the results of independent t-test and chi-square test show that the two groups are homogeneous in terms of demographic characteristics, with no statistically significant differences between them (P > 0.05) (Table 2 and 3). The results presented in Table 4 indicate that the mean resilience scores in the intervention and control groups before the intervention (pre-intervention) were not significantly different (P = 0.58). However, the mean resilience scores in both groups significantly differed after the intervention and at follow-up (P < 0.0001). According to the Friedman test results, the mean resilience scores in both groups at follow-up were significantly different from those in the pre-and post-intervention phases (P < 0.05). The repeated measures test revealed that the intervention significantly affected the resilience scores at three different time points in both the intervention and control groups, indicating that the intervention significantly improved the resilience scores (P < 0.0001).

Table 4 

Discussion
The findings of the present study indicate that the resilience enhancement program implemented in this study was effective and led to an increase in resilience and related skills among caregivers of cancer patients. In this context, Lim HA et al. conducted a study to determine the impact of group psychological support on the quality of life of caregivers of cancer patients attending outpatient centers in Singapore. In this study, a program called COPE was designed for caregivers of cancer patients. Fifty-six caregivers in the intervention group participated in weekly sessions for 4 weeks, during which they were educated via the COPE educational package. The content of this package included strategies for coping with difficult situations, emotional expression methods, and resources for seeking support. The results revealed a significant improvement in quality of life, particularly in terms of the burden of caregiving, among the intervention group.32 Although the variable measured in this study, unlike the present study, was the quality of life of caregivers, it highlights that when one family member becomes ill, the entire family is affected. Caregivers play a key role in the care and improvement of a patient’s quality of life. Therefore, caregivers must maintain optimal physical and mental health to perform their roles effectively, which emphasizes the need for continuous education and empowerment programs for these individuals.
Aghakhani et al. conducted a study to assess the impact of WhatsApp-based patient care training on the resilience of family caregivers of cancer patients. In this study, the intervention consisted of educational sessions on methods to increase the resilience of family caregivers. The sessions were conducted as 4–6 dedicated sessions totaling 90 minutes for the experimental group. The sessions used WhatsApp as a platform, where content was delivered through audio recordings and PDF educational booklets. The educational content included methods for enhancing resilience in physical, mental, spiritual, and emotional components; patient care; and follow-up care. After one month, both groups completed the questionnaires again. The results revealed a significant difference in the resilience of caregivers in the experimental group compared with the control group after the intervention.33 Although this study utilized different methods to increase caregiver resilience, it shares a commonality with the present study in its use of virtual education platforms for caregiver support. Virtual education has several advantages over face-to-face education, including reduced travel costs, attention to the audience's needs, easy access to various resources, the ability to record and track activities, high-speed information updates, and 24/7 availability. The widespread use of smartphones has also made the implementation of virtual education easier. This finding was confirmed by Shin et al. in their study in the USA, which aimed to increase resilience and reduce distress in family caregivers of cancer patients through online interventions.34 The study revealed that information support, positive activities, and social support through web-based tools, mobile applications, and social media networks can provide a new environment for caregivers to connect with others in similar situations, thereby enhancing their resilience.
Nainggolan et al. conducted a study to investigate the impact of social care-based training on reducing the caregiving burden in families of children with cancer. This quasi-experimental study used a pre and post-test design. The 90-minute sessions included content on the definition of caregiving stress, resilience concepts, benefits of resilience for caregivers of chronic illnesses, stress and anxiety control methods, coping strategies with life crises, self-regulation during caregiving, and the role of spirituality in caregiving. The results revealed a significant increase in caregivers' knowledge after the intervention.35 This study highlights a specific knowledge gap among caregivers of cancer patients. If caregivers lack adequate knowledge about how to care for and support their patients, they may face significant challenges, such as family isolation, inadequate patient care, and eventually the abandonment of patients. This knowledge gap was addressed in the current study, which focused on enhancing caregivers' knowledge of various aspects of patient care, leading to favorable results.
Chen et al. conducted a study to assess the impact of family resilience on social support and individual resilience in couples in which one partner had cancer. This descriptive-analytical study involved cancer patients and their spouses who completed questionnaires assessing family resilience, social support, and individual resilience. The findings revealed that cancer patients whose spouses presented higher resilience levels also presented significantly higher levels of resilience themselves. This reflects the interactive relationship between the psychological state of the caregiver and the patient, where the caregiver's psychological well-being directly impacts the patient. Furthermore, the study revealed a positive correlation between increased family resilience and perceived social support, both directly and indirectly enhancing individual resilience.36 Although this study did not directly intervene with caregivers of cancer patients, its findings are highly relevant. As previously mentioned, informal caregivers, typically family members, face numerous challenges due to the long duration of care and the pressures involved. Interventions for caregivers are essential, as neglecting them can worsen the patient's situation and perpetuate a negative cycle in the family. Therefore, it is important to implement necessary interventions to prevent such crises.
Conclusion
The results of this study revealed that the implementation of a social support program effectively improved the resilience of informal caregivers of cancer patients. As discussed, cancer has specific characteristics that affect both patients and their families, who play a key role in caregiving. Addressing the needs of these caregivers, especially in terms of resilience, can lead to improvements in the psychological well-being of both the caregivers and the patients. The implementation of support programs helped improve the resilience and mental health of this group, enabling them to adapt better to these conditions, ultimately leading to improved care for patients. Given the chronic nature of cancer, the introduction of a social support program for informal caregivers as a protocol in healthcare centers is recommended, thereby enhancing the quality of care provided to cancer patients.
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Table 1 Content of educational sessions designed on the basis of the World Health Organization's definition of social support
	Session
	Content

	1
	Establishing communication with participants, familiarizing them with resilience, and increasing awareness of their abilities. Participants learn to provide a simple definition of resilience, understand its relation to quality of life and prevention of risky behaviors, identify their strengths and weaknesses, gain self-awareness about their goals, and ultimately build self-confidence.

	2
	Enhancing self-esteem and improving communication skills. Participants identify their weaknesses and work to resolve at least one issue, provide a clear and simple definition of communication, understand its importance in life, and learn to communicate effectively with others.

	3
	Developing social relationships and friendships, setting goals, and learning how to achieve them. Participants learn to provide a clear definition of friendship and the qualities of a good friend, understand the concept of goal-setting, and apply planning skills to achieve their goals.

	4
	Decision-making and problem-solving. Participants understand the criteria for a good decision, recognize the importance and value of sound decisions in life, predict the consequences of their decisions, engage in family decision-making, explain the steps of problem-solving, think critically about problems, and develop solutions to achieve self-efficacy in resolving their own issues.

	5
	Responsibility, anger management, anxiety, and stress management. Participants learn to provide a simple definition of responsibility, take on small responsibilities at home or in class, identify the traits of a responsible person, understand the concepts of anger, anxiety, and stress, recognize their symptoms and causes, and learn stress management techniques.

	6
	Cultivating a sense of spirituality and faith; the capacity to distinguish spirituality from religion; utilizing one’s spiritual perspective as a motivational factor; maintaining optimism and hope for the future; and belief in one’s unique qualities.
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Figure 1 The flow of participants in the study (CONSORT flow diagram)




Table 2 Frequency Distribution of Demographic Characteristics of Caregivers and Cancer Patients
	Variable
	Group
	Mean
	Standard Deviation
	P value
	Statistical Test

	Caregiver's Age (years)
	Intervention
	39.90
	10.72
	0.94
	Independent t-test

	
	Control
	39.72
	13.20
	
	

	Number of Caregiver's Children
	Intervention
	1.51
	1.35
	0.76
	Independent t-test

	
	Control
	1.62
	2.01
	
	

	Duration of Patient's Illness (years)
	Intervention
	5.29
	8.06
	0.23
	Independent t-test

	
	Control
	3.51
	6.51
	
	

	Age of Cancer Patients (years)
	Intervention
	51.06
	12.02
	0.56
	Independent t-test

	
	Control
	52.62
	14.36
	
	



Table 3 Frequency Distribution of Demographic Characteristics of Caregivers and Cancer Patients
	Category
	
	Intervention (n%)
	Control (n%)
	P value
	Statistical Test

	Caregiver's Gender
	Male
	18 (36.7%)
	19 (40.4%)
	0.83
	Chi-square

	
	Female
	31 (63.3%)
	28 (59.6%)
	
	

	Caregiver's Marital Status
	Single
	17 (34.7%)
	16 (34.0%)
	1.00
	Chi-square

	
	Married
	32 (65.3%)
	31 (66.0%)
	
	

	Caregiver's Underlying Health Condition
	Yes
	28 (57.1%)
	27 (57.4%)
	1.00
	Chi-square

	
	No
	21 (42.9%)
	20 (42.6%)
	
	

	Caregiver's Occupation
	Freelance
	24 (49.0%)
	20 (42.6%)
	0.54
	Chi-square

	
	Government
	11 (22.4%)
	10 (21.3%)
	
	

	
	Retired
	2 (4.1%)
	0 (0.0%)
	
	

	
	Housewife
	10 (20.4%)
	13 (27.7%)
	
	

	
	Unemployed
	2 (4.1%)
	4 (8.5%)
	
	



Table 4 Means and standard deviations of the resilience scores of the participants at different stages by group
	Resilience
	Group
	Mean ± Standard Deviation
	P value (Between Groups)

	Before
	Intervention
	31.02 ± 10.99
	0.58

	
	Control
	29.91 ± 8.62
	

	After
	Intervention
	41.20 ± 11.74
	<0.0001*

	
	Control
	27.97 ± 7.18
	

	Follow-up
	Intervention
	48.51 ± 12.27
	<0.0001*

	
	Control
	26.21 ± 8.52
	


P value (Within Group)
Intervention Group: <0.0001** Control Group: 0.02**
Statistical tests:
*Independent t test, **Friedman test, ***Repeated measures test.
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