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Abstract 

Background  Cancer is highly prevalent worldwide. Family resilience is a positive variable that helps families bur-
dened by advanced cancer to cope effectively. This study aimed to describe the family resilience of advanced cancer 
patients and caregivers in dyads and identify its influencing factors at the individual and dyadic levels.

Methods  This multisite cross-sectional study was conducted in oncology units in five tertiary hospitals in China. A 
total of 270 advanced cancer patient-caregiver dyads were recruited between June 2020 and March 2021. Patients’ 
and caregivers’ family resilience was measured by the Family Resilience Assessment Scale. Data on potential influenc-
ing factors, including demographic and disease-related characteristics as well as family sense of coherence, psy-
chological resilience, perceived social support, symptom burden, and caregiver burden, were collected. Multilevel 
modeling analysis was adopted to control for the interdependence of the dyads.

Results  A total of 241 dyads were included in the data analysis. The mean ages of patients and caregivers were 53.96 
(SD 15.37) and 45.18 (SD 13.79) years, respectively. Most caregivers were spouses and adult children (45.6% and 39.0%, 
respectively). Patients reported a higher mean family resilience score than caregivers (152.56 vs. 149.87, respectively). 
Undergoing fewer than two types of treatment and a lower symptom burden of patients predicted higher patient 
(B = -9.702, -0.134, respectively) and caregiver (B = -5.462, -0.096, respectively) family resilience. Patients also reported 
higher family resilience under the following conditions: 1) were on a medical insurance plan other than the new rural 
cooperative medical system (B = 6.089), 2) had a better family sense of coherence (B = 0.415), 3) whose caregivers 
were unmarried (B = 8.618), perceived lower social support (B = -0.145) and higher psychological resilience (B = 0.313). 
Caregivers who were ≤ 44 years old (B = -3.221), had similar previous caregiving experience (B = 7.706), and had a 
stronger family sense of coherence (B = 0.391) reported higher family resilience.

Conclusions  Our findings highlight the importance of adopting a dyadic approach when caring for advanced 
cancer patients and their caregivers. Dyadic longitudinal research is suggested to discover more modifiable factors of 
family resilience and tailored interventions are needed to obtain optimal dyadic outcomes.
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Introduction
Cancer morbidity and mortality are trending upward 
worldwide and in China [1]. The estimated deaths caused 
by cancer were almost 10 million globally and 3 million 
in China in 2020 [1], meaning millions of cancer patients 
reach an advanced disease stage each year. Advanced 
cancer patients refer to those who are diagnosed with 
stage III ~ IV cancer and have no response to the curative 
anticancer treatment, combined with a variety of symp-
toms and gradually deteriorating conditions [2]. Among 
Chinese patients with known stage at diagnosis, 52.8% 
are diagnosed with advanced stage cancer [3]. Family 
members often become caregivers from the onset of can-
cer diagnosis and provide support for their loved ones, 
which can be a heavy burden. Advanced cancer families 
face the dual challenges of the high symptom burden of 
patients [4] and the high caregiving burden of caregivers 
[5], resulting in family vulnerability [6, 7].

To enhance the family’s coping ability and reduce vul-
nerability, family resilience may play an important role 
[8]. Family resilience, first proposed by McCubbin [9] 
and developed by Walsh [10], focuses on how fami-
lies identify strengths in adversity and bounce forward. 
Walsh’s Family Resilience Framework includes three key 
processes: the family belief system, family organization 
process, and family communication process [11]. Based 
on this framework [11], strengthening families’ proac-
tive attitude toward problems and fully mobilizing their 
problem-solving ability have the potential to help them 
effectively cope with cancer-related stress. The fact that 
different family members have different perceptions 
of family characteristics highlights the importance of 
understanding family resilience from the perspective of 
patients and caregivers at the dyadic level.

Previous studies have shown that family resilience can 
positively predict the quality of life of cancer patients 
[12] and principal caregivers [13]. In addition, family 
resilience may contribute to less fear of cancer recur-
rence [14] and negative emotion [15, 16] while improving 
patients’ family communication and caregiver positiv-
ity [17]. Despite these benefits, cancer patients and car-
egivers may experience low to moderate levels of family 
resilience [18, 19]. The vast majority of the participants 
in previous studies were patients with stage I~III cancer: 
some studies included only a small proportion of patients 
with stage IV cancer or none at all. The status quo of fam-
ily resilience for advanced cancer dyads, especially stage 
IV cancer dyads, needs further investigation.

Several factors were disclosed to have an impact on 
family resilience in the context of cancer, including 
demographic characteristics (e.g., age, income, edu-
cation, place of residence) [20–22], patients’ clinical 

characteristics (e.g., type of tumor, duration, and sever-
ity of disease, treatment type) [20, 22–24] and other fac-
tors (i.e., social support, psychological resilience) [25, 
26]. However, previous studies have mainly revealed 
the determinants of family resilience solely at the 
patient [20, 22] or caregiver level [21–23]. Few studies 
have included patients and caregivers concurrently and 
described family resilience at the dyadic level. Addi-
tionally, studies including both patients and caregivers 
have exclusively examined the family resilience of the 
individual population [27]. Moreover, family sense of 
coherence, which originated from the individual sense 
of coherence proposed by Antonovsky [28], reflects the 
family perspective and appraisal of stressful situations. 
According to prior studies [29–31], it is a potential 
determinant of family well-being but its relationship 
with family resilience has not yet been examined. Previ-
ous qualitative studies indicated that family stress (i.e., 
patients’ symptom burden, caregiver burden) may be a 
potential influencing factor of family resilience, which 
has not been fully examined by quantitative research 
[32]. This study aimed to fill these gaps. Perceived fam-
ily resilience for both patients and caregivers and influ-
encing factors were examined in our study.

The specific aims of this study were to (i) assess the 
level of family resilience of advanced cancer patients 
and their family caregivers in dyads and (ii) identify 
factors influencing family resilience at the individual 
and dyadic levels. We hypothesized that patients’ and 
caregivers’ perceived family resilience interacted with 
each other and were influenced by individual-level and 
dyadic-level factors.

Theoretical basis
The theoretical framework was built based on sev-
eral theories. The first is Lazarus’ cognitive appraisal 
theory of stress, which emphasizes the effect of cogni-
tive appraisal and coping on individual outcomes [33]. 
According to the theory, primary appraisal means what 
is at stake in an encounter with cancer, such as patients’ 
symptom burden and caregivers’ burden, while second-
ary appraisal depends on coping options. Secondary 
appraisal and coping coincides with the connotation of 
family resilience [34]. The second is the theory of dyadic 
illness management by Lyons [35], which stressed the 
risk and protective factors that affect dyadic appraisal 
and dyadic management behaviors and then improve 
dyadic outcomes. The third is Walsh’s Family Resilience 
Framework, which consists of three key processes in 
family coping. The theoretical framework of this study 
is shown in Fig. 1.
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Materials and methods
Design and settings
This was a multisite cross-sectional study conducted 
between June 2020 and March 2021 in oncology units in 
five tertiary hospitals in Henan Province, China.

Participants
Advanced cancer patients and their family caregivers 
were included in the study via a convenience sampling 
method. The inclusion criteria for patients were as fol-
lows: (1) older than 18; (2) a stage IV cancer, includ-
ing common malignant solid tumors (i.e., lung cancer, 
breast cancer, esophageal cancer, colorectal cancer) and 
malignant blood tumors (i.e., lymphoma); (3) an educa-
tion level of primary school or more; and (4) provided 
informed consent. Patients were excluded if they (1) 
had other serious physical illnesses or unstable physical 
conditions or (2) had serious mental illness or cogni-
tive impairment. Family caregivers were enrolled if they 
(1) were at least 18  years old; (2) were identified by the 
patients as the main informal unpaid caregiver; (3) pro-
vided continuous care and support for patients at home 
and during hospitalization and participated in medical 
decisions for patients; (4) had an education level of pri-
mary school or more; and (5) provided informed consent. 
Paid caregivers and those who had severe mental illness 
or cognitive impairment were excluded.

For general multilevel models, 30, 50, 100, and 200 
have been suggested in previous sample size guidelines; 
regarding dyad studies, the suggested sample size is more 

than 50 dyads to obtain reliable and valid estimates when 
there are no singletons [36]. The sample size was set at 
200 in the current investigation, yielding a required sam-
ple of 250 dyads considering 20% invalid questionnaires.

Data collection procedures
Data were collected with a self-administered question-
naire completed by advanced cancer patients and their 
caregivers, who were enrolled and given unified instruc-
tions by five trained research assistants (one in each hos-
pital) to reduce potential investigator bias. All research 
assistants were registered nurses. The participants com-
pleted the questionnaire after informed consent was 
obtained. The patient and the caregiver completed their 
questionnaires separately. For those who could not 
complete the questionnaire by themselves, the research 
assistants helped by reading the items and recording 
the answers objectively. The clinical characteristics of 
patients were extracted from the medical record sys-
tem by research assistants. Only complete dyads were 
included in the data analysis; if one member of the dyad 
failed to participate, the other member was not included, 
either. To improve engagement and ensure the quality of 
the participants’ responses, we distributed the question-
naires in the afternoon when there less treatment was 
conducted. In addition, research assistants were present 
and ready to explain any confusing items to ensure that 
the participants fully understood the items before com-
pleting the questionnaire. The assistants checked the 
questionnaires for missing items and asked participants 

Fig. 1  The theoretical framework
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to complete any omissions they found. Questionnaires 
with more than 10% missing items or those with pat-
terned responses were discarded.

Measurement
Sociodemographic and clinical characteristics
The questionnaire investigated the demographic char-
acteristics of advanced cancer patients and their family 
caregivers, including age, sex, working status, marital sta-
tus, and monthly household income per capita. Patients 
reported their place of residence, living conditions, level 
of understanding about their disease, and perception of 
disease severity.

Chart reviews were conducted for clinical character-
istics of patients, including payment type for medical 
expenses, primary cancer, time since advanced cancer 
diagnosis, type of treatments, comorbidities, using the 
Charlson comorbidity index (CCI) and the Eastern Coop-
erative Oncology Group performance status (ECOG PS). 
Patients were categorized according to their ECOG PS, 
which consists of five grades from 0 “activity ability com-
pletely normal” to 4 “bedridden and unable to take care 
of oneself” [37]. An ECOG PS threshold of 2 is widely 
used, and 0–2 represents good performance status [38]. 
Caregivers were asked to report their relationship with 
patients, the presence of chronic conditions, whether 
they had similar caregiving experience, type (care for 
patients alone or with secondary caregivers) and length 
of caregiving, and caregiving hours per day.

Family resilience
Family resilience was measured in advanced cancer 
patients and caregivers by Sixbey’s Family Resilience 
Assessment Scale (FRAS) [39]. It is a 54-item question-
naire with six dimensions: family communication and 
problem-solving (FCPS, 27 items), utilization of social 
and economic resources (USER, 8 items), maintenance 
of a positive outlook (MPO, 6 items), family connected-
ness (FC, 6 items), ability to make meaning of adversity 
(AMMA, 3 items) and family spirituality (FS, 4 items). 
Participants responded on a 4-point Likert scale, 1 for 
strongly disagree to 4 for strongly agree; thus, the total 
score of the scale ranged from 54 to 216. Higher scores 
indicate higher levels of family resilience. The simplified 
Chinese version of the FRAS contained 51 items after 
cultural adaptation, and the Scale-level Content Validity 
Index (S-CVI) was 0.97, while the Cronbach’s α and test–
retest reliability among cancer families were 0.944 and 
0.917, respectively [40]. The C-FRAS had a Cronbach’s α 
of 0.941 for patients and 0.929 for caregivers in the cur-
rent study.

Family sense of coherence
The family sense of coherence was measured in advanced 
cancer patients and caregivers by the short form of the 
Family Sense of Coherence Scale (FSOC-S), which has 12 
items and one dimension [41]. The items are scored on a 
7-point Likert scale from 1 to 7. The total score ranged 
from 12 ~ 84, with higher scores indicating a better family 
sense of coherence. The Cronbach’s α of the Chinese ver-
sion of the FSOC-S was 0.83, and the test–retest reliabil-
ity was 0.75, while all items had a CVI of more than 0.9 
[42]. The FSOC-S had Cronbach’s α values of 0.827 and 
0.760 for patients and caregivers, respectively.

Psychological resilience
Psychological resilience was measured in family caregiv-
ers by the 10-item Connor-Davidson Resilience Scale 
(CD-RISC-10). It was developed by Campbell-Sills and 
has 10 items with one dimension [43]. Items are rated 
from 0 “not true at all” to 4 “true nearly all the time”. The 
total scores ranged from 0 ~ 40, with higher scores sug-
gesting better individual resilience. The Cronbach’s α 
and test–retest reliability of the Chinese version among 
cancer caregivers was 0.877 and 0.73, respectively, while 
the CVI for all items scored between 0.83 and 1 [44]. The 
Cronbach’s α in our sample was 0.906.

Perceived social support
The Chinese version of the 12-item Perceived Social Sup-
port Scale (PSSS), based on the original scale developed 
by Zimet [45], was administered to family caregivers to 
measure social support. The Chinese version of the PSSS 
has two factors, indicating two sources of social support: 
internal family (4 items) and external family (8 items) 
[46]. Participants responded on a 7-point Likert scale, 
from 1 for very strongly disagree to 7 for very strongly 
agree. The total scores ranged from 12 ~ 84, with higher 
scores indicating more perceived social support. The 
Cronbach’s α of the PSSS was 0.949 in our sample.

Symptom burden
The Edmonton Symptom Assessment System (ESAS) was 
selected to measure the symptom burden in advanced 
cancer patients [47]. It consists of nine common symp-
toms and the option of a tenth symptom. All items used 
an 11-point numerical rating method and ranged from 0 
for symptom absent or best condition to 10 for worst pos-
sible condition. The Chinese version of the ESAS dem-
onstrated acceptable internal consistency (Cronbach’s 
α = 0.72) and good concurrent validity (correlation coef-
ficients between ESAS symptom scores and M.D. Ander-
son Symptom Inventory scores ranged from 0.70 to 0.96) 
[48]. The Cronbach’s α was 0.909 in the current study.
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Caregiver burden
The 22-item Zarit Burden Interview (ZBI) was used to 
measure caregiver burden [49]. It comprises two fac-
tors, namely, personal burden and responsibility burden. 
All items are assigned from 0 (almost none) to 4 (always) 
points, with a total score of 0 ~ 88. Higher scores indicate 
a worse burden. The Chinese version of the ZBI showed 
good construct validity and internal consistency (Cron-
bach’s α = 0.87) [50]. ZBI had a Cronbach’s α of 0.914 in 
the current study.

Statistical analysis
Epidata v 3.1 was used for data collation by two research-
ers (Cui P, Wang R) to ensure accuracy. Descriptive 
analyses were conducted for the characteristics of the 
respondents. All variables were treated as categorical 
variables. Cutoff points for age and time since advanced 
cancer diagnosis were determined by the median value to 
ensure balance in each stratum. Independent t tests and 
one-way ANOVA were adopted to examine the differ-
ences in the family resilience of patients and caregivers 
corresponding to different characteristics at the indi-
vidual and dyad levels. Based on the distribution of data, 
Pearson or Spearman correlation analyses were used to 
explore the relationships between continuous independ-
ent variables (e.g., symptom burden, caregiver burden) 
and family resilience at the dyad level. All of the analyses 
were performed with IBM SPSS Version 21.0 (IBM Cor-
poration, Armonk, NY).

Multilevel modeling was adopted to explore the fac-
tors influencing family resilience at the individual and 
dyadic levels to control for interdependence in the data 
and to identify actor effects (e.g., characteristics of 
advanced cancer patients associated with patients’ fam-
ily resilience) and partner effects (e.g., characteristics 
of advanced cancer patients associated with caregivers’ 
family resilience) [51–53].

First, the level-1 unconditional (within-dyad) model 
was run, which represented family resilience for both 
advanced cancer patients and their caregivers as the sum 
of a latent score plus a residual term that seized meas-
urement error. The measurement error represented 
within-dyad random effects (i.e., variability in the aver-
age levels of patients’ and caregivers’ family resilience). In 
the level-1 model, the advanced cancer patient-caregiver 
dyad is the unit of analysis rather than the individual can-
cer patient or caregiver. The level-1 model also provides a 
tau correlation, which represents the interdependence of 
family resilience within dyads.

A chi-square test was then performed to determine 
whether there was statistically significant variability 
around the average family resilience scores across dyads. 

If there was, independent variables identified from a 
priori testing (statistically significant in the correlation 
analyses and univariate analyses) were added to obtain an 
adjusted model, that is, a level-2 (between-dyad) model, 
to explain this variability. In the adjusted level-2 model, 
latent family resilience scores in the level-1 model served 
as dependent variables, and two simultaneous regres-
sion equations were run for patients and caregivers to 
examine the role of independent variables. Continuous 
independent variables were mean-centered. Actor and 
partner effects were examined, which were described 
by unstandardized regression coefficients (B) and their 
standard errors (SE). The α values were two-tailed and 
the P value was set at 0.05 for statistical significance. 
Hierarchical Linear and Nonlinear Modeling (HLM) v8 
(Scientific Software International, Inc.) was used to per-
form the analysis with full information maximum likeli-
hood estimation.

Results
Sociodemographic and clinical characteristics
A total of 270 dyads were recruited (54 dyads from each 
center), and the questionnaires of 241 dyads remained in 
the final analyses, for an 89.3% response rate. The partici-
pant selection process is shown in Fig. 2.

The characteristics of the patients and caregivers are 
shown in Tables 1 and 2. The median ages of the patients 
and caregivers were 56 and 44 years, respectively. The sex 
proportions for patients and caregivers were different, as 
the proportion of males was slightly higher for patients 
and the proportion of females was higher for caregivers. 
Both patients and caregivers were predominantly mar-
ried (85.5% and 87.1%, respectively) but not necessarily 
to one another, as 39.0% of caregivers were adult chil-
dren. Patients were less educated than caregivers. Solid 
tumors (72.6%) were the predominant type of primary 
cancer, including lung cancer (51/241, 21.2%), breast can-
cer (22/241, 9.1%), and digestive system cancers (66/241, 
27.4%); blood tumors accounted for 27.4% (66/241), com-
prising mainly lymphoma (55/241, 22.8%).

Bivariate analysis of different variables at the individual 
and dyadic levels
At the individual level, patients’ family resilience was 
positively correlated with their family sense of coherence 
(r = 0.345) but negatively correlated with their symptom 
burden (r = -0.261). Caregivers’ family resilience had a 
positive correlation with their family sense of coherence 
and perceived social support (r = 0.345 and 0.289, respec-
tively) but had a negative correlation with their caregiver 
burden (r = -0.248).

At the dyad level, there was a positive correlation 
between patients’ and caregivers’ family resilience 
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(r = 0.476). Patients’ family sense of coherence was 
positively correlated with caregivers’ family resilience 
(r = 0.163) while caregivers’ family sense of coherence 
and psychological resilience were positively correlated 
with patients’ family resilience (r = 0.136 and 0.138, 
respectively). In addition, patients’ symptom burden was 
negatively associated with caregivers’ family resilience 
(r = -0.175), as shown in Table 3.

Univariate analyses of individual and dyadic factors 
associated with family resilience
At the individual level, patients who were employed, had 
a higher monthly household income per capita, paid for 
medical expenses with medical insurance other than 
NCMS, were diagnosed with advanced cancer for less 
than 8  months, underwent less than two types of treat-
ment, and had a higher level of understanding about their 
disease reported higher family resilience scores (P < 0.05). 
Caregivers who were less than 44 years old and had simi-
lar previous caregiving experience had higher family 
resilience scores (P < 0.05).

At the dyad level, patients were likely to have lower lev-
els of family resilience when their caregivers were mar-
ried, reported a monthly household income per capita of 
less than 3000 RMB, and had a length of care of more than 
6  months (P < 0.05). Caregivers reported higher levels of 
family resilience when patients underwent fewer than two 
types of treatment (P < 0.01). See Additional file 1.

Multilevel models predicting family resilience
In the unconditional level-1 model, patients and caregiv-
ers reported a moderate level of family resilience (152.56 

vs. 149.87, respectively). Statistically significant variabil-
ity (P < 0.001) around the average family resilience scores 
for both the patients and the caregivers suggested nota-
ble heterogeneity in family resilience across the dyads. 
The tau correlation between patient and caregiver family 
resilience was 0.80, indicating high interdependence of 
family resilience within dyads. See Table 4.

Influencing factors were identified at the individ-
ual and dyad levels in the adjusted model, as shown in 
Table  5. Patients’ symptom burden and types of treat-
ment had both actor effects and partner effects in 
predicting patients’ and caregivers’ family resilience. 
Patients’ and caregivers’ family resilience scores were 
lower when patients reported higher symptom burden 
(B = -0.134, -0.096, respectively) and underwent more 
than two types of treatment (B = -9.702, -5.462, respec-
tively). Both patients’ and caregivers’ family sense of 
coherence had statistically significant actor effects on 
their own family resilience (B = 0.415 and 0.391, respec-
tively). Patients who paid medical expenses with NCMS 
reported a lower level of family resilience (B = 6.089). 
Caregivers’ marital status, individual resilience, and per-
ceived social support had partner effects on patients’ 
family resilience, with unmarried (B = 8.618) and higher 
individual resilience (B = 0.313) indicating higher lev-
els of patients’ family resilience. Surprisingly, patients 
reported a lower level of family resilience when their 
caregivers had more social support (B = -0.145). Caregiv-
ers older than 44 were at risk of reporting a lower level 
of family resilience (B = -3.221), while those with similar 
previous caregiving experience reported higher levels of 
family resilience (B = 7.706).

Fig. 2  Flow diagram of participants
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Discussion
The current study describes family resilience and exam-
ines the influencing factors while controlling for inter-
dependence among advanced cancer patient-caregiver 
dyads. Our findings highlight the importance of dyadic 
perspectives when assessing family resilience and related 
factors in the context of advanced cancer because we 
found that the characteristics of a member of the dyad 
could influence the perceived family resilience of the 
other. Paying attention to these factors may facilitate the 
detection of families at risk of vulnerability and provide 
targeted support.

Our study demonstrated that patients’ and caregivers’ 
family resilience was at a moderate level, similar to that of 
Chen’s study [19] but lower than that of Li’s study [27]. It 
may be that patients in previous studies were diagnosed 

Table 1  Sample characteristics (N = 241dyads)

 Variables Patient/n (%) Caregiver/n 
(%)

Age (years)
  M ± SD 53.96 ± 15.37 45.18 ± 13.79

  Median 56 44

Sex
  Male 126 (52.3) 111 (46.1)

Marital status
  Married 206 (85.5) 210 (87.1)

  Single/Divorced/Widowed 35 (14.5) 31 (12.9)

Education
  ≤ Middle school 138 (57.3) 107 (44.4)

  > Middle school 103 (42.7) 134 (55.6)

Employment status
  Employed 43 (17.8) 106 (44.0)

  Unemployed/retired 198 (82.2) 135 (56.0)

Place of residence
  Rural 115 (47.7) -

  Urban 126 (52.3) -

Relationship patient-caregiver
  Spouse - 110 (45.6)

  Nonspouse - 131 (54.4)

  Adult children - 94 (39.0)

  Others - 37 (15.4)

Living with spouse
  Yes 180 (74.7) -

  No 61 (25.3) -

Average household income per capita
  ≤ 3000 133 (55.2) 124 (51.4)

  > 3000 108 (44.8) 117 (48.6)

Payment type for medical expenses
  NCMS 106 (44.0) -

  URBMI 46 (19.1) -

  UEBMI 84 (34.8) -

  At own expenses 5 (2.1) -

Caregiver with a chronic condition
  Yes - 45 (18.7)

  No - 196 (81.3)

Similar previous caregiving experience
  Yes - 61 (25.3)

  No - 180 (74.7)

Care for the patient alone
  Yes - 140 (58.1)

  No - 101 (41.9)

Length of care
  < 6 months - 120 (49.8)

  6 ~ 12 months - 64 (26.5)

  > 12 months - 57 (23.7)

Caregiving hours per day
  < 6 h - 80 (33.2)

  6 ~ 12 h - 70 (29.0)

Table 1  (continued)

 Variables Patient/n (%) Caregiver/n 
(%)

  12 ~ 18 h - 31 (12.9)

  18 ~ 24 h - 60 (24.9)

Primary cancer
  Solid tumor 175 (72.6) -

  Hematologic tumor 66 (27.4) -

Time since advanced cancer diagnosis/month
  ≤ 8 months┾ 126 (52.3) -

  > 8 months 115 (47.7) -

Types of treatment
  ≤ 2 types 211 (87.6) -

  > 2 types 30 (12.4) -

Understanding level of the disease
  Not at all 12 (5.0) -

  A little 119 (49.4) -

  Some 63 (26.1) -

  Very much 47 (19.5) -

Perception of disease severity
  Not at all 7 (2.9) -

  A little 94 (39.0) -

  Some 93 (38.6) -

  Very much 47 (19.5) -

Comorbidities
  Yes 56 (23.2) -

  No 185 (76.8) -

ECOG PS
  ≤ 2 201 (83.4) -

  > 2 40 (16.6) -

M Mean, SD Standard deviation, NCMS New rural cooperative medical system, 
ECOG PS Eastern Cooperative Oncology Group performance status, URBMI 
Urban residents’ basic medical insurance system, UEBIM Urban employees’ basic 
medical insurance system. ┾: The median time since advanced cancer diagnosis 
was 8 months
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with stage I~III cancer, while our study only included 
cancer patients in stage IV who might be more depend-
ent on caregivers. The higher level of family resilience 
perceived by patients may be related to more caregiver 
support. However, caregivers providing more support 
may perceive a greater caregiving burden and thus a rela-
tively low level of family resilience [54].

Influencing factors predicting patients’ family resilience
We identified several patient characteristics associated 
with patient family resilience (actor effects) and with 

Table 2  Patient and caregiver scores on various scales (N = 241 dyads)

M Mean, SD Standard deviation, FRAS Family resilience assessment scale, FCPS Family communication and problem solving, USER Utilization of social and economic 
resources, MPO Maintaining a positive outlook, FC Family connectedness, FS Family spirituality, AMMA Ability to make meaning of adversity, FSOC-S Family sense of 
coherence scale-short form, ESAS Edmonton Symptom Assessment System, ZBI Zarit Burden Interview, CD-RISC-10 10-item Connor-Davidson Resilience Scale, PSSS 
Perceived Social Support Scale

Variables M ± SD t P

Patient Caregiver

Family resilience (FRAS) 152.56 ± 15.11 149.87 ± 13.97 2.546 0.012
  FCPS 76.35 ± 8.80 74.33 ± 7.99 3.245 0.001
  USER 23.58 ± 3.25 23.21 ± 2.91 1.706 0.089

  MPO 18.61 ± 2.58 28.34 ± 2.25 1.573 0.117

  FC 16.14 ± 1.99 16.00 ± 1.93 1.002 0.317

  FS 8.39 ± 2.67 8.76 ± 2.73 -1.962 0.051

  AMMA 9.50 ± 1.28 9.24 ± 1.40 2.500 0.013
Family sense of coherence (FSOC-S) 61.12 ± 11.31 59.40 ± 11.01 2.242 0.026
Symptom burden (ESAS) 24.53 ± 18.65 -

Caregiver burden (ZBI) - 30.31 ± 13.50

Resilience (CD-RISC-10) - 31.22 ± 9.31

Social support (PSSS) - 58.43 ± 13.15

Table 3  Bivariate analysis of patients’ and caregivers’ different variables (N = 241 dyads)

FRAS Family Resilience Assessment Scale, FSOC-S Family Sense of Coherence-short form, ESAS Edmonton Symptom Assessment System, ZBI Zarit Caregiver Burden 
Interview, CD-RISC-10 10-item Connor-Davidson Resilience Scale, PSSS Perceived Social Support Scale
*  P < 0.05; ** P < 0.01

Variables Patient Caregiver

FRAS FSOC-S ESAS FRAS FSOC-S ZBI CD-RISC-10 PSSS

FRAS (patient) 1

FSOC-S (patient) 0.345** 1

ESAS (patient) -0.261** -0.291** 1

FRAS (caregiver) 0.476** 0.163* -0.175** 1

FSOC-S (caregiver) 0.136* 0.409** -0.102 0.345** 1

ZBI (caregiver) -0.076 -0.180** 0.117 -0.248** -0.298** 1

CD-RISC-10 (caregiver) 0.138** 0.165* 0.014 0.106 0.394** -0.022 1

PSSS (caregiver) 0.072 0.221** -0.034 0.289** 0.515** -0.222** 0.293** 1

Table 4  Unconditional multilevel model fixed and random 
results for patient and caregiver family resilience (N = 241 dyads)

B Unstandardized coefficient, SE Standard error

B SE P

Fixed effects
  Patient intercept 152.56 0.97  < 0.001

  Caregiver intercept 149.87 0.90  < 0.001

Random effects Variance Compo-
nents

χ2 P

  Patient 114.86 482.52  < 0.001

  Caregiver 81.43 412.12  < 0.001
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caregiver family resilience (partner effects), as well as car-
egiver characteristics associated with their family resil-
ience (actor effects) and patient family resilience (partner 
effects).

Patients’ payment type for medical expenses (actor effect)
We found that patients perceived lower levels of family 
resilience when they paid medical expenses with NCMS, 
which was not demonstrated in previous studies. It may 
be that most patients with NCMS live in rural areas, 
and the NCMS designated hospitals are mainly second-
ary or lower level health care facilities. The complexity of 
advanced cancer might increase the possibility of patients 
seeking higher level medical services in tertiary hospitals 
in nondesignated cities, resulting in a lower reimburse-
ment ratio and increased out-of-pocket expenses [55]. 
Thus, patients may perceive a greater financial burden 
and the vulnerability of family coping. Evidence suggests 
that cancer patients lack medical insurance literacy and 

providing them with education about insurance coverage 
and out-of-pocket expenses is an important supportive 
care strategy [56].

Patients’ symptom burden and types of treatment (actor 
effects)
Our results indicated that patients and caregivers may 
be particularly at risk for lower levels of family resilience 
when patients suffered from a higher symptom burden 
and underwent more than two types of treatment, which 
is a consideration that has been less reported [20]. It may 
be that higher levels of symptom burden give rise to dif-
ficulties in self-management, resulting in a lower per-
ception of family resilience. This may also explain the 
negative influence of multimodal treatments, as more 
treatments might mean managing multiple adverse 
reactions simultaneously, which may be challenging for 
patients. To identify vulnerable families, regular symp-
tom burden assessment is suggested, and the families of 

Table 5  Adjusted multilevel model predicting for patient and caregiver family resilience (fixed and random effects) (N = 241 dyads)

a Reference group. B Unstandardized coefficient, SE Standard error, FRAS Family resilience assessment scale, FSOC-S Family sense of coherence scale-short form, ESAS 
Edmonton Symptom Assessment System, ZBI Zarit Burden Interview, CD-RISC-10 10-item Connor-Davidson Resilience Scale, PSSS Perceived Social Support Scale, 
NCMS New rural cooperative medical system. Coefficients are adjusted for the influence of all multivariate model factors. Additional file 2 shows the assignment of the 
independent variables and the reference categories

FRAS (Patient) FRAS (Caregiver)

B SE P B SE P

Fixed effects
Intercept 125.85 6.97  < 0.001 140.76 7.23  < 0.001

Patient variables
  Employment status (employed a) -0.253 2.336 0.914 1.101 2.300 0.633

  Monthly household income per capita (≤ 3000 RMB a) 0.650 1.889 0.731 -1.967 1.981 0.322

  Payment type for medical expenses (NCMS a) 6.089 1.720  < 0.001 2.629 1.753 0.135

  Time since advanced cancer diagnosis (≤ 8 months a) -2.791 1.779 0.118 0.878 1.726 0.611

  Understanding level of the disease 1.016 1.055 0.337 0.262 1.002 0.794

  Types of treatment (≤ 2 types a) -9.702 2.264  < 0.001 -5.462 2.311 0.019
  Symptom burden (ESAS) -0.134 0.042 0.002 -0.096 0.040 0.016
  Family sense of coherence (FSOC-S) 0.415 0.094  < 0.001 -0.040 0.089 0.651

Caregiver variables
  Age (≤ 44 years old a) 1.082 1.715 0.529 -3.221 1.578 0.042
  Marital status (married a) 8.618 2.879 0.003 -0.198 2.871 0.945

  Similar previous caregiving experience (no a) 2.176 1.944 0.264 7.706 1.854  < 0.001
  Length of care -0.721 1.116 0.519 -0.141 1.015 0.890

  Monthly household income per capita (≤ 3000 RMB a) 2.461 1.920 0.201 0.817 1.926 0.672

  Family sense of coherence (FSOC-S) -0.034 0.087 0.696 0.391 0.104  < 0.001
  Psychological resilience (CD-RISC-10) 0.313 0.092  < 0.001 0.042 0.107 0.694

  Caregiver burden (ZBI) -0.058 0.064 0.364 -0.090 0.074 0.220

  Perceived social support (PSSS) -0.145 0.073 0.048 0.100 0.090 0.267

Random effects Variance Compo-
nents

χ2 P

  Patient 65.61 386.22  < 0.001

  Caregiver 65.18 385.19  < 0.001
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patients who undergo three or more treatments require 
the most attention.

Patient‑reported family sense of coherence (actor effect)
Patients reported higher family resilience when they 
perceived a stronger family sense of coherence, the con-
notations (comprehensibility, manageability, and mean-
ingfulness) of which indicated that patients perceived 
the family pressure caused by cancer as understandable, 
regarded it as a challenge rather than a burden, had a 
sense of control over family changes with their fam-
ily resources, and found meaning in coping with cancer 
[28]. In addition, these connotations are theoretically 
similar to the family belief system (e.g., making meaning 
of adversity, a positive outlook) in the Family Resilience 
Framework [11]. Endowing advanced cancer-related 
stress with meaning helps families develop new ways 
of thinking and better adapt to challenges [57]. Fam-
ily strength-based interventions are suggested targeting 
family sense of coherence with key points proposed by 
previous theories.

Caregiver’s marital status (partner effect)
Our results suggested that patients may be at risk for 
lower levels of family resilience when their caregivers 
are married. As married caregivers are predominantly 
spouses or adult children, they may assume other fam-
ily roles in addition to the caregiving task and are more 
prone to time disturbance and health problems [58]. 
Thus, time spent in caregiving may decline, and patients 
may perceive less family support. Additionally, in our 
sample compared to unmarried caregivers, married car-
egivers had lower education, implying a weaker ability to 
obtain information support and communicate with oth-
ers [59]. Thus, they may provide patients with less deci-
sion-making and emotional support, and patients may 
perceive a relatively low level of family resilience.

Caregiver‑reported psychological resilience/perceived social 
support (partner effect)
Higher psychological resilience of caregivers posi-
tively predicted patients’ family resilience. It has pre-
viously been demonstrated in a systematic review that 
caregivers with stronger resilience can flexibly adapt 
to the caregiving role and cancer-related changes in 
family life, evaluate stress positively, and have a strong 
ability to obtain knowledge of disease and caregiving 
skills from health care professionals, literature and 
networks [60], which means that caregivers are bet-
ter prepared to manage stress and provide an effec-
tive support source for patients [61]. Thus, patients 
perceive stronger coping abilities in their family and a 
higher level of family resilience.

Patients reported a lower level of family resilience when 
their caregivers perceived more social support. This is 
surprising because higher levels of social support always 
indicate higher care ability of caregivers [62]. There might 
be several reasons. First, it may be that cancer is a fam-
ily event, especially when it progresses to the advanced 
stage [63]. Most likely, caregivers take extra time to meet 
patients’ needs, and most family resources and acquired 
social support are pooled for patients [64], making car-
egivers of advanced cancer patients a vulnerable group. 
In addition, more social support may not mean higher 
utilization, which is conducive to good individual or fam-
ily coping [65]. In this study, caregivers reported lower 
levels of social support than previous research targeting 
caregivers of stage I~III cancer patients [19] and a low 
score of the social resources utilization domain of fam-
ily resilience. More studies are needed to understand the 
caregiving experience in the future to better explain the 
negative predictive effect of social support on patients’ 
family resilience. Moreover, caregivers’ perceived social 
support was negatively related to caregivers’ burden in 
this study, and the effects of social support and caregiver 
burden on family resilience may cancel each other out 
when included in the equation. Last, as social support 
was only reported by caregivers in the current study, 
future studies may include both patients’ and caregivers’ 
perceived social support and further explore the reason 
for this finding.

Influencing factors of caregivers’ family resilience
Caregiver’s age (actor effect)
Younger caregiver age (≤ 44  years old) was associated 
with higher family resilience, which was inconsistent with 
prior research wherein this variable predicted lower fam-
ily resilience [20]. In their study, all breast cancer patients 
were in the first year after cancer diagnosis and receiv-
ing active treatment [20]. Their family members might 
have been experiencing more disease uncertainty. In 
addition, younger caregivers may deal with other stress-
ors concurrently. In this study, nearly half of the patients 
had been diagnosed with stage IV cancer more than eight 
months earlier. Caregivers might face more complicated 
and challenging caregiving tasks and need more informa-
tional and other support. Younger caregivers might have 
an advantage in information seeking [59] and thus per-
ceive a higher level of family resilience.

Caregiver‑reported similar caregiving experience (actor 
effect)
Caregivers with similar caregiving experiences reported a 
higher level of family resilience. It may be that caregivers 
obtained helpful information from their past care expe-
rience and accumulated coping strategies to deal with 
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stressful cancer-related events [60]. In that case, uncer-
tainty about patients’ disease trajectory and caregiving 
difficulties would decline, while caregiving skills would 
increase [66]; thus, caregivers may perceive stronger 
coping abilities of the family and a higher level of fam-
ily resilience. Another contributor to caregivers’ higher 
family resilience was a better family sense of coherence. 
Caregivers might share with patients the same family 
beliefs and felt strong family connectedness in tackling 
advanced cancer [28, 57].

Patients’ symptom burden and types of treatment (partner 
effects)
Caregivers’ perceived family resilience was lower when 
patients reported a higher symptom burden and under-
went more treatment. This might imply more com-
plicated patient conditions and pose challenges for 
caregiving [67, 68]. Few previous studies have inves-
tigated the influence of symptom burden and types of 
treatment on family resilience in dyads, although one 
study of a sole patient population identified the impact 
of treatment without examining how it worked [20]. The 
results highlight the need to support caregivers when 
patients experience more symptom burden and multiple 
treatments.

Clinical implications
Our findings reveal three partner effects for patients and 
two partner effects for caregivers after the inclusion of 
predicting variables for both in the multivariate model, 
elucidating the importance of considering the dyads as 
the “unit of care”, especially in the context of advanced 
cancer. Relying solely on individual responses may miss 
key factors that might highlight the risk of poor family 
resilience. Additionally, factors that influence the family 
resilience of both members of advanced cancer patient-
caregiver dyads should be addressed. More attention 
should be given to those families bearing the character-
istics found in the current study (symptom burden, treat-
ment type, family sense of coherence, medical expenses, 
marital status, previous caregiving experience, psycho-
logical resilience, and perceived social support). Targeted 
strategies should be developed for vulnerable families.

Strengths and limitations
Our study supplemented the evidence on the family resil-
ience of advanced cancer patients and their caregivers 
at the dyadic level. By adopting proper dyadic method-
ologies, we obtain a more realistic estimate of the factors 
influencing family resilience for both patients and car-
egivers. However, there are several limitations. First, the 
cross-sectional design could not establish causal relation-
ships and potential changes in family resilience over time 

could not be observed. Second, there may be response 
bias and recall bias. Nonresponse may be caused by 
higher family burden and low levels of family resilience. 
The lack of information about nonrespondents is a limi-
tation. In addition, most of the variables analyzed in the 
study were based on self-reported data which might be 
susceptible to recall bias. Third, the sample was from 
oncology units and participants were advanced cancer 
patients and caregivers. The generalizability of the results 
may be limited to dyads with other chronic conditions. 
Finally, the multilevel model accounted for a moderate 
amount of variance in patient and caregiver family resil-
ience but did not include other potential factors, such 
as dyadic coping. In addition, the coefficients of some 
of the influencing factors in the current study are small, 
such as perceived social support for patients’ family resil-
ience; thus, interpretation of results requires caution. 
Future studies can adopt a longitudinal design to observe 
changes in family resilience at the dyadic level, and more 
modifiable variables could be examined to guide tailored 
interventions.

Conclusions
Our study shows the reciprocal effect of patients’ and 
caregivers’ characteristics on their family resilience at the 
individual and dyadic levels. Family resilience was at a 
moderate level. Symptom burden, family sense of coher-
ence, perceived social support and individual resilience 
were modifiable factors of better family resilience. Dyadic 
interventions are needed to obtain optimal outcomes for 
both advanced cancer patients and their caregivers.
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