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Abstract
Purpose To examine a predictive theoretical model of psychological distress based on the following variables reflected on family
caregivers of patients with cancer: the unmet supportive care needs, subjective caregiving burden, social support, and the positive
aspects of caregiving.
Methods A cross-sectional descriptive study was conducted on a sample of 484 dyads of patients and their family caregivers. The
caregivers completed structured questionnaires designed to measure psychological distress, unmet supportive care needs, sub-
jective caregiving burden, positive aspects of caregiving, and social support. Patients’ demographic variables and medical data
were collected from a medical record review. We used a structural equation modeling to test the predictive theoretical model.
Results Path analysis results partially supported the proposed model with satisfactory fit indices. Specifically, family caregivers
with an increasing number of unmet needs or a heavier caregiving burden were more likely to have more severe psychological
distress. Bootstrapping results supported that the caregiving burden and social support were significant mediators. Greater unmet
supportive care needs predicted higher psychological distress through increasing caregiving burden. Stronger social support
predicted lower psychological distress through decreasing caregiving burden. Positive aspects of caregiving predicted lower
caregiving burden through the increasing perceived social support, which in turn eliminated psychological distress.
Conclusions Unmet supportive care needs could cause psychological distress through increasing caregiving burden. The positive
aspects of caregiving reduced caregiving burden through increasing social support, which subsequently alleviated psychological
distress. Interventions that aim to satisfy supportive care needs, to reduce caregiving burden, and to strengthen social support ties
may boost the mental health of family caregivers.

Keywords Cancer caregivers . Distress . Caregiving burden . Social support . Positive aspects of caregiving

Introduction

Cancer causes distress to not only patients but also the family
caregivers (FCs) who assist with the daily activities, medica-
tion, lifestyle management of patients, and provide

informational, emotional, or financial support [1]. The de-
mands of caregiving is seemingly casting negative impact on
the physical and mental health of FCs [2–5], and indeed, FCs
experienced more distress symptoms and compromise in qual-
ity of life as compared to patients [6, 7]. Studies showed that
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FCs revealed greater distress than population norms with 38%
FCs exceeding the threshold for clinical depression [8].
Another study reported that the prevalence of clinical depres-
sion among FCs reached 63.5% [9]. FCs’ psychological dis-
tress may negatively influence their own health [10] and un-
dermine the quality of care provided [11]. Importantly, high
level of psychological distress may also result in increased
distress in the care recipients [12], which eventually leads to
decreased quality of life of patients.

Given the high prevalence and negative impacts of psycho-
logical distress among FCs, it is important to investigate the
predictive factors which can potentially facilitate the develop-
ment of effective interventions to prevent or alleviate distress
among FCs of patients with cancer.

Theoretical framework and empirical
background

Pearlin’s stress process model has been verified in FCs to
understand the process of emotional adjustment [13].
Although it was developed for dementia care, the sociological
concepts of stress and stress-coping factors that the model is
based on are applicable to other disease contexts like cancer
[13–17]. Caregiver stress is deemed a consequence of a pro-
cess involving several dimensions in the model, including the
sociodemographic background and resources of caregivers,
the primary and secondary stressors to which they are exposed
[13]. Primary stressors are demands and hardships anchored
directly in caregiving, which include objective (daily depen-
dency of patients) and subjective (hardships subjectively ex-
perienced by caregivers) aspects. Secondary stressors derived
from primary stressors, comprise of two categories: role
strains (e.g., job-caregiving conflict, financial strains), and
intrapsychic strains, involving the global (e.g., diminishment
of self-concepts) and situational (e.g., personal gain or enrich-
ment) aspects. The mechanism of the stress process model
which explains the links between primary stressors, secondary
stressors, and outcomes is proliferation. As the primary
stressors rise, the related stress proliferates to other aspects
of caregiver’s life (secondary stressor). Consequently, the
overwhelming nature of caregiving is expected to negatively
affect FCs’ psychological or physical well-being. The stress
process model also presents psychosocial resources that me-
diate the effects of the primary and secondary stressors on
negative outcomes. These psychosocial resources include so-
cial support and coping.

Caregiving activities can cause significant unmet support-
ive care needs across various domains including comprehen-
sive cancer care, information, daily activities, healthcare ser-
vice, and so on [18]. According to the stress process model
[13], the stressors that directly stem from the illness and care-
giving are primary stressors, and thus, the fact that FCs’ unmet

needs (primary stressors) increase may give rise to negative
reaction to caregiving (secondary stressors) and diminished
positive aspects of caregiving (secondary stressors). The neg-
ative effects of the stressors are supported by various studies.
To illustrate this, higher levels of unmet needs and subjective
caregiving burden were found to act as predictors of poorer
psychological well-being in FCs of patients with cancer
[19–23]. A critical review also summarized and appraised
the positive aspects of spousal caregiving for patients with
cancer, and concluded that the positive aspects of caregiving
was found to have an impact on the overall well-being of
caregivers [24], whereas the association between the positive
aspects of caregiving and outcomes was not identified in the
stress process model [13]. Based on the model and literature
review, it was hypothesized that the unmet needs might first
predict caregiving burden and diminished positive aspects of
caregiving, which might in turn lead to increased psycholog-
ical distress (see Fig. 1).

Grounded in the mediating effect of social support in the
model, social support may serve to prevent stressors from
causing psychological distress and to inhibit the development
of secondary stressors [13]. Social support has been docu-
mented to have significant effects on caregiving burden, anx-
iety, and depressive distress for FCs of patients with cancer
[25–28]. Similarly, FCs with more unmet needs and sensing
fewer positive aspects of caregiving were more likely to ex-
perience lower social support [22, 29, 30]. These results indi-
cate that social support may be enhanced by positive feelings,
and caregivers with stronger social support are more likely to
weather care demands. As a result of caregivers being more
capable of taking the care demands, negative reactions to care-
giving can be inhibited, and thus, FCs experience less psycho-
logical impairment (see Fig. 1).

Despite of the large number of studies that testified the
associations among the unmet supportive care needs, subjec-
tive caregiving burden, social support, positive aspects of
caregiving, and psychological distress, only a few studies ex-
plored the underlying theoretical model that may explain the
factors that predicts or mediates the degree of psychological
distress among FCs of patients with cancer. The aim of the
study was to test the predictive theoretical model of psycho-
logical distress based on unmet supportive care needs, subjec-
tive caregiving burden, social support, and positive aspects of
caregiving in FCs of patients with cancer (Fig. 1).

Methods

Design and participants

This was a cross-sectional, descriptive study. Participants
were recruited from five departments of three tertiary hospitals
affiliated with a medical university in Anhui Province, China,
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by convenience sampling. Inclusion criteria for patients were
(1) diagnosed with cancer by an oncologist and (2) cared for in
a home setting instead of institutionalized. Inclusion criteria
for FCs were (1) primarily responsible for providing direct
care, (2) 18 years old and above, and (3) able to read, speak,
and understand mandarin.

Data collection

Data were collected using structured self-report question-
naires. Trained researchers worked as interns in relevant de-
partments. All eligible participants were identified and re-
ferred by oncologists or primary nurses. Whether the patients
are aware of their diagnosis of cancer is figured out under
ethical consideration. The FCs were interviewed face to face
by researchers using standardized instructions, and the items
in the questionnaire were explained to them when necessary.
The interviews were conducted in a quiet ward or the head
nurse’s office for the convenience of caregivers. A total of 515
potential participants were approached. Five hundred seven
eligible FCs enrolled in the study. Twenty-three question-
naires with missing items greater than 50% due to the inter-
ruption of the interview were excluded. The remaining 484
FCs were included in the final analysis.

Measures

The 10-item Kessler Psychological Distress Scale

FCs’ psychological distress was evaluated using the Kessler
10, a screening instrument developed to identify clinically
significant distress in population surveys [31]. FCs were asked
how often they felt anxiety and depression during the past 4

weeks, answering on a five-point scale (1 = none of the time to
5 = all of the time). The total score ranges from 10 to 50, with
higher scores indicating greater distress. The designated cutoff
scores for a low level of distress range from 10 to 15, 16 to 21
for moderate, 22 to 29 for high, and 30 to 50 for very high. The
Cronbach’s alpha of the scale in the study was 0.92.

The Chinese version of Supportive Care Needs
Survey-Partners and Caregivers

The unmet supportive care needs of FCswere estimated by the
Chinese version of SCNS-P&C [32]. The 45-item Chinese
version of SCNS-P&C evaluates the content and level of care-
givers’ supportive care needs during caregiving last month
[32], including four domains: communication/interpersonal;
healthcare service/information; social security/work; and psy-
chological and emotional aspect. Participants were asked to
indicate how much help they needed with each item (e.g.,
“support from family”) on a 5-point Likert scale (1 = no need,
not applicable; 2 = need satisfied; 3 = low need; 4 = moderate
need; 5 = high need). The scores of total scale and each do-
main were calculated, with higher scores suggesting higher
level of unmet supportive care needs. The Cronbach’s alphas
of the total scale and sub-dimensions range from 0.79 to 0.94
in the study.

Caregiver Reaction Assessment

The 24-item CRA is a valid and reliable tool to measure mul-
tidimensional experience of FCs [33]. This scale includes five
domains considering both positive and negative aspects of
caregiving reactions: self-esteem, lack of family support, im-
pact on finances, impact on schedule, and impact on health.

Positive aspects 

of caregiving

Unmet supportive 

care needs

Psychological 

distress

Subjective 

caregiving burden

Perceived social 

support

Fig. 1 Hypothesized model for
the path relationship between
unmet supportive care needs,
subjective caregiving burden,
perceived social support, positive
aspects of caregiving, and
psychological distress
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Participants rated their score from 1 (strongly disagree) to 5
(strongly agree) and the total score for each domain is calcu-
lated, with higher score reflecting higher caregiving burden
except for the self-esteem domain. The four negative domains
were used to assess the subjective caregiving burden in the
study. The Cronbach’s alphas of the total scale and sub-
dimensions in this study ranged from 0.64 to 0.72.

Positive Aspects of Caregiving

We used the PAC [34] to estimate FCs’ perception of benefits
within the caregiving context. The PAC consists of 9 items
covering 2 dimensions: self-affirmation and outlook on life.
Each item is ranked on a 5-point scale from 1 (strongly dis-
agree) to 5 (strongly agree). The total score ranges from 9 to
45, with a higher score suggesting more positive caregiving
appraisals. The Cronbach’s alphas of the total scale and each
sub-dimension in this study ranged from 0.81 to 0.87.

Perceived Social Support Scale

The PSSS [35] was used for evaluating FCs’ perception of
social support from family, friends, and significant others. It
includes 12 items with each item answered on a 7-point
Likert-type scale from 1 (strongly disagree) to 7 (strongly
agree), with higher scores representing the higher degree of
support perceived by the individual. The Cronbach’s alphas
for the total scale and sub-dimensions ranged from 0.83 to
0.90 in this study.

Demographic and care characteristics of FCs

The self-reported demographic data for FCs included gender,
age, marital status, occupation, and religion, etc. Caregiving
variables included relationship to the patient.

Demographic and clinical characteristics of patients

After explaining the study to patients who met the inclusion
criteria and obtaining their approval, they were queried to
nominate a primary family caregiver. Their demographic var-
iables and medical data were collected using retrospective
medical record. The former included age, gender, medical
insurance, and the later included the type of cancer, time since
diagnosis, complications, etc.

Data analysis

SPSS, version 23.0, was used for descriptive analysis.
Independent sample t tests or one-way ANOVA examined
the differences in psychological distress among different de-
mographic and clinical characteristics. Pearson correlations
were performed for major continuous variables.

The hypothesized theoretical paths among unmet support-
ive care needs, caregiving burden, social support, positive
aspects of caregiving, and psychological distress were tested
using structured equation modeling (SEM) using Mplus, ver-
sion 8.3. The overall goodness of fit of the model with the data
was examined using the following fit indices: Comparative Fit
Index (CFI), Tucker-Lewis Index (TLI), root-mean-square er-
ror of approximation (RMSEA), the standardized root-mean-
square residual (SRMR), and the ratio of χ2 to the degree of
freedom (df) of the model [36].

The significance of statistical estimates for indirect effects
in predicting psychological distress was identified using boot-
strap procedure [37]. From the primary data set (N = 484), a
total of 5000 bootstrap samples were selected through random
sampling with replacement. The parametric estimate of the
total and the specific indirect effects of 95% bias-corrected
bootstrap confidence intervals (CI) was generated using the
bootstrap samples to test the mediation effect [38]. If the 95%
bias-corrected bootstrap CI of the parameter estimate does not
include zero, the indirect effect is considered statistically sig-
nificant at the 0.05 level [38].

Results

FCs’ and patients’ characteristics

The mean age of FCs was 42.73 (SD = 13.78, range = 18–81)
years old. The majority of FCs were male (50.83%), married
(86.78%), and unemployed (67.36%) and obtained a junior or
senior high school degree (53.72%); 86.36% of FCs held no
religious beliefs; 49.59%were adult child and 42.56% lived in
countryside; 44.42% had an average monthly income of
1000–2999 RMB (152–456 USD); the majority reported a
good health status (64.46%).

The mean age of the patients was 57.07 (SD =13.36, range
= 20–91) years old. Approximately 48.55% of the patients
were men; 94.63% had health insurance or free medical care.
The average time since diagnosis was 3.97 (IQR, 9.71)
months. The majority of the patients had mainly self-care
ability (70.45%), with no cancer metastasis (50.83%) and
were receiving chemotherapy (64.67%). Nearly one-third
were diagnosed with digestive system cancer.

Tables 1 and 2 summarize the sample characteristics and
psychological distress of FCs. The longer the time from diag-
nosis, the more psychological distress the FCs would have (P
< 0.05). The following groups of FCs had more psychological
distress: caregivers who had a religion (P < 0.05) reported
poor overall health status (P < 0.001) and lower monthly
average income (P < 0.01); FCs of patients who had cancer
metastasis (P < 0.01) and were unable to self-care (P < 0.05)
had more psychological distress.
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Description of variables

The mean score of Kessler-10 scale was 20.18 (SD = 7.41,
range = 10–48). Most FCs revealed low (N = 152, 31.4%) and
medium (N = 150, 31.0%) psychological distress, 26.65% and

10.95% of FCs revealed high and very high psychological
distress respectively. In the domains of unmet needs, the
highest score was observed in the healthcare service/
information needs domain (mean = 40.72, SD = 12.42),
followed by social security/work needs (mean = 21.17, SD

Table 1 Psychological distress among caregivers with different patients characteristics (N = 484)

Characteristic X /Median SD/ (IQR) r P

Age (years) 57.07 13.36 -0.054e 0.237

Time since diagnosis (month) 3.97 (9.71) 0.1f 0.028

Characteristic n % X ±SD t/F P

Gender

Male 235 48.55 20.71±7.98 1.532g 0.126

Female 249 51.45 19.67±6.80

Type of primary tumor by site

Digestive systema 164 33.88 20.67±7.61 1.637h 0.180

Respiratory systemb 142 29.34 19.92±7.84

Reproductive systemc 137 28.31 19.33±6.66

Other systemsd 41 8.47 21.90±7.24

Medical insurance

Self-paying 26 5.37 16.80±6.09 2.342h 0.072

Free medical care 3 0.62 20.67±5.13

Medicare 180 37.19 20.86±7.18

New rural cooperative medical system 275 56.82 20.05±7.63

Cancer metastasis

Yes 238 49.17 21.53±7.80 3.998g <0.01

No 246 50.83 18.87±6.77

With other disease

Yes 132 27.28 19.76±7.24 -0.757g 0.449

No 352 72.73 20.33±7.47

Receive the chemotherapy

Yes 313 64.67 20.59±7.56 1.646g 0.1

No 171 35.33 19.43±7.07

Self-care ability

Mainly 341 70.45 19.64±7.33i 4.061h 0.018

Partially 125 25.83 21.14±6.91

Unable 18 3.72 23.72
±10.51i

Clearly know the cancer diagnosis

Yes 370 76.45 20.14±7.29 -0.192g 0.848

No 114 23.55 20.29±7.79

Abbreviations: SD, standard deviation; IQR, interquartile range
a Stomach, esophagus, colon, rectum, liver, biliary ducts, pancreas, ileocecum, duodenum, parotid gland, and oral cavity
b Lung, nasopharynx, larynx
c Breast, cervix, ovary, vulva, hydatid mole, endometrium, and prostate
d Lymphoma, leukemia, myeloma, bone, brain, melanoma, groin, striated muscle, thyroid, neck, kidney, ureter, thymus, and tonsil
e Pearson’s correlation
f Spearman’s correlation
g t Test
h One-way analysis of variance (ANOVA)
i There was a statistical significant difference among the two categories by post hoc test of one-way ANOVA
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Table 2 Psychological distress among caregivers with different caregivers’ characteristics (N = 484)

Characteristic X SD r P

Age (years) 42.73 13.78 0.007a 0.869

Characteristic n % X ±SD t/F P

Gender

Male 246 50.83 20.70±7.27 -0.242b 0.809

Female 238 49.17 20.26±7.56

Marital status

Unmarried 57 11.77 19.63±5.72 2.328c 0.099

Married 420 86.78 20.15±7.55

Widowed or divorced 7 1.45 26.00±9.60

Occupation

Full-time employed 132 27.27 20.30±7.08 0.114c 0.892

Part-time employed 26 5.37 20.73±7.47

Unemployed 326 67.36 20.08±7.55

Educational level

Elementary and illiterate 79 16.32 19.02±8.08 1.017c 0.385

Junior high 147 30.37 20.60±7.99

Senior high 113 23.35 19.89±6.80

College and above 145 29.96 20.61±6.84

Religion

Yes 66 13.64 22.19±8.10 -2.388b 0.017

No 418 86.36 19.86±7.25

Relationship to patient

Spouse 184 38.02 20.79±7.90 1.063c 0.374

Parent 18 3.72 20.50±8.58

Adult child 240 49.59 19.87±6.66

Brother or sister 22 4.55 20.50±9.48

Relative 20 4.13 17.55±7.68

Self-reported overall health status

Good 312 64.46 18.61±6.37d 24.670c <0.001

Fair 163 33.68 22.70±8.10d

Poor 9 1.86 28.77±9.85d

Residence

Downtown 155 32.02 20.99±7.66 0.925c 0.429

County 77 15.91 19.88±7.08

Towns 46 9.50 19.60±7.12

Countryside 206 42.56 19.81±7.40

Monthly average household income(RMB)

≥5000 58 11.98 19.84±5.84 4.023c 0.003

3000-4999 140 28.93 19.70±6.81

1000-2999 215 44.42 19.62±7.22

500-999 37 7.64 21.27±9.73

≤499 34 7.02 24.79±9.01e

Abbreviations: SD, standard deviation
a Pearson’s correlation
b t Test
c One-way analysis of variance (ANOVA)
d There was a statistically significant difference among the three categories by post hoc test of one-way ANOVA
eThere was a statistically significant difference between this category and the other three category by post hoc test of one-way ANOVA
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= 7.37). The details of the scores of variables are presented in
the online supplementary information (Supplementary
Table 1).

The correlations among the five variables included in the
model are presented in Table 3.

Measurement model

The measurement model exhibited reasonable fit to the data
(χ2 [220] = 717.204; CFI = 0.898; TLI = 0.882; RMSEA =
0.068; 90% CI = 0.063, 0.074). All individual factor loadings
were significant (P < 0.001). The factor loadings of Kessler
10’s measured variables ranged from 0.575 to 0.803 for each
item. Specifically, factor loadings for social support ranged
from 0.723 to 0.811, 0.772 to 0.791 for positive aspects of
caregiving, 0.461 to 0.706 for caregiving burden, and 0.701 to
0.841 for unmet needs. All variances and residual variances
were positive and significant, indicated that the model was
correct, structurally specified, and can be further analyzed
[39].

Structural model fits

The fit indices generated for the hypothesized model indicated
a reasonable fit of the model to the data (χ2/df = 3.23; CFI =
0.898; TLI = 0.883; RMSEA = 0.068; SRMR = 0.055). The
hypotheses were tested by examining the significance of the
path coefficients, as shown in Fig. 2. The significant paths
were partially consistent with the hypothesized model. An
increase in the amount of unmet needs (β = 0.274, P <
0.001) and caregiving burden (β = 0.461, P < 0.001) predicted
a higher level of psychological distress; higher levels of unmet
needs (β = 0.267, P < 0.001) and a decrease in perceived
social support (β = − 0.323, P < 0.001) predicted higher care-
giving burden. However, there was no significant relationship
between perceived social support and psychological distress.
Positive aspects of caregiving predicted perceived social sup-
port (β = 0.537, P < 0.001) but not psychological distress.

There was no significant direct effect of unmet needs on pos-
itive aspects of caregiving and perceived social support.

Indirect effects

Table 4 shows the statistical significance of the indirect effects
of unmet needs and positive aspects of caregiving on psycho-
logical distress. Caregiving burden and social support were
significant mediators. A higher level of unmet needs predicted
more psychological distress, and it was mediated by caregiv-
ing burden (B = 0.105; 95%CI = 0.053, 0.183). Stronger social
support predicted less psychological distress through decreas-
ing caregiving burden (B = − 0.105; 95%CI = −0.180,
−0.052). Positive aspects of caregiving predicted lower sub-
jective caregiving burden through social support (B = −0.136;
95%CI = −0.218, −0.066). Although social support and care-
giving burden each alone was not a significant mediator to the
relationship between positive aspects of caregiving and psy-
chological distress, the indirect effects of positive aspects of
caregiving on psychological distress through the chain of so-
cial support and caregiving burden were significant (B =
−0.067; 95%CI = −0.124, −0.032) (Table 4).

Discussion

While most FCs exhibited a low or medium level of psycho-
logical distress, almost half of them suffered from mental
health problems. Studies have indicated that FCs of patients
with cancer experienced greater psychological distress than
general population [8, 40]. Chinese FCs assume the primary,
more and more responsibilities in caring for the patients with
cancer either in hospital or at home throughout the whole
journey of the illness [14, 41]. The results of univariate anal-
ysis also indicated that the patients’ cancer metastasis, poor
self-care ability, caregivers’ poor overall health status, and
lower income are some factors contributing to FCs’ psycho-
logical distress. According to Pearlin’s stress process model,
these factors are primary or secondary stressors to which FCs

Table 3 Pearson’s correlations for caregivers’ unmet supportive care needs, subjective caregiving burden, positive aspects of caregiving, perceived
social support and psychological distress

Variable Psychological distress Unmet supportive
care needs

Subjective
caregiving burden

Positive aspects
of caregiving

Perceived social support

Psychological distress 1

Unmet supportive care needs 0.335** 1

Subjective caregiving burden 0.421** 0.167** 1

Positive aspects of caregiving -0.122** -0.007 -0.07 1

Perceived social support -0.141** 0.027 -0.207** 0.413** 1

**P < 0.01
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are exposed [13]. These all stressors make FCs more vulner-
able to psychological distress. This result supports Pearlin’s
theory, highlights the importance to recognize the early psy-
chological distress, and implements target interventions to im-
prove FCs’ mental health.

This study attempts to examine the relationships among
unmet supportive care needs, caregiving burden, social sup-
port, positive aspects of caregiving, and psychological distress
experienced by FCs of patients with cancer using SEM tech-
nique. The results supported the hypothesized indirect effects
of the subjective caregiving burden on the relationships be-
tween the unmet needs and the extent of psychological distress
(Fig. 2). The findings also supported that FCs with stronger
social support would inhibit caregiving burden and thus expe-
rience lower psychological distress. Besides, social support
functions as a mediator of the relationship between positive

aspects of caregiving and caregiving burden. Though the re-
sults did not support the hypothesized mediation effects of
social support alone on the relationship between positive as-
pects of caregiving and psychological distress, social support
and caregiving burden together mediated the relationship be-
tween positive aspects of caregiving and psychological
distress.

Differences in responses to caregiving have been proposed
within a stress process paradigm [13, 15, 16]. Our results have
added the body of knowledge in the cancer caregiving litera-
ture that subjective caregiving burden aggravates the deleteri-
ous effects of unmet needs, positive aspects of caregiving and
social support ameliorates the deleterious effects of subjective
caregiving burden on caregiver psychological distress.

Specifically, the unmet needs significantly predicted the
level of psychological distress both directly and indirectly.

-0.323***

0.267***
0.461***

0.274***

0.537***

Unmet supportive 

care needs

Perceived social 

support
Positive aspects 

of caregiving

Psychological 

distress

Subjective 

caregiving burden

Fig. 2 Final model for the path
relationship between unmet
supportive care needs, subjective
caregiving burden, perceived
social support, positive aspects of
caregiving, and psychological
distress. Note. The arrow
indicates significant direct effects;
the dashed arrow indicates non-
significant direct effects; values
are standardized coefficients for
paths with statistical significance.
***P < 0.001

Table 4 Indirect effect estimates through subjective caregiving burden and social support to psychological distress

Indirect effects Point estimate Product of coefficients Bootstrapping

BC
95%CI

SE Z P value Lower Upper

Positive aspects of caregiving → social support → caregiving burden −0.136 0.039 −3.5 <0.001 −0.218 −0.066
Social support → caregiving burden → psychological distress −0.105 0.032 −3.276 0.001 −0.180 −0.052
Positive aspects of caregiving → social support → caregiving

burden → psychological distress
−0.067 0.023 −2.857 0.004 −0.124 −0.032

Unmet needs→ caregiving burden → psychological distress 0.105 0.032 3.256 0.001 0.053 0.183

Estimating of 5000 bootstrap samples

Abbreviations: BC, bias-corrected
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Among all the reported unmet needs, healthcare service/
information needs were most commonly nominated. This
finding is consistent with previous studies [3]. Additionally,
the extent to which unmet needs affect psychological distress
is mediated by the subjective caregiving burden. Consistent
with stress process model [13], once FCs’ unmet needs were
not satisfied or increased, they may generate a negative reac-
tion to caregiving, and, consequently, cause subjective care-
giving burden, which in turn was associated with increased
psychological distress. Empirically, unmet needs were found
to predict increased subjective caregiving burden and psycho-
logical distress [20–23]. This means nursing practitioners
have a new potential target to minimize psychological distress
by mobilizing interventions that reduce both unmet needs and
its consequent subjective caregiving burden.

Additionally, we found that social support can have signifi-
cant and negative indirect effect on psychological distress
through decreasing subjective caregiving burden. This corrob-
orates the theory of the stress process model predicting that
social support may inhibit the development of subjective care-
giving burden, despite of the results that there is not a direct
statistically significant relationship between psychological dis-
tress and social support. The effect of social support on the
health outcomes of FCs has been documented in the literature
as social support serves as an important resource in times of
distress [25–28]. This finding added the empirical evidence that
the perceived social support has an indirect benefit to psycho-
logical well-being through reducing caregiving burden.
Therefore, it is important to enhance the perceived social sup-
port of FCs to decrease their negative caregiving reaction which
will improve their mental health. The path between social sup-
port and unmet needs was not significant. This is inconsistent
with the results of Lambert et al. suggesting that higher social
support is associated with lower unmet needs [22]. This may
imply that the perceived social support has limited effects in
satisfying FCs’ supportive care needs, and therefore, develop-
ing a specific, targeted supportive care project to satisfy FCs’
unmet needs is more significant [42]. Healthcare personnel
could also provide the information and guide them to use avail-
able social and public health services, such as “China Cancer
Care Conference,” “hospice,” and “serious disease pension.”

Furthermore, we tested a mediation model explaining the
relation between positive aspects of caregiving and subjective
caregiving burden. Although positive aspects of caregiving
did not exhibit significant direct association with subjective
caregiving burden, positive aspects of caregiving could reduce
caregiving burden through increasing social support, and this
indirect effect contributes to the extant literature that relies on
regression models to examine the direct association between
positive aspects of caregiving and subjective caregiving bur-
den [43]. Positive aspects of caregiving and perceived social
support may be important factors to intervene upon to reduce
caregiving burden.

Besides, in the pathway between positive aspects of caregiv-
ing toward psychological distress, although perceived social
support alone was not a significant mediator, the distal media-
tion effect through perceived social support and subjective care-
giving burden was statistically significant. FCs with high pos-
itive aspects of caregiving tend to have lower psychological
distress because they perceived more social support and less
subjective caregiving burden. These results emphasize the im-
portant roles of social support and caregiving burden. Studies
indicated that FCswithmore caregiving self-efficacy, skill mas-
tery, and problem-focused coping had lower caregiving distress
[44]. Therefore, it is essential for nurse practitioners to work out
supportive care programs that emphasize meanings and deliver
practical behavioral skills such as time management and sched-
uling, balancing work with caregiving activities, coping with
financial challenges, obtaining support from one’s familymem-
bers or other support systems that may be effective in reducing
FCs’ psychological distress.

Finally, the other noteworthy result is that FCs who have a
religious belief were more distressed than the counterpart. A
focus on patient care may result in significant disturbance on
FCs’ time [1]. FCs often prioritize patients’ needs and give up
their own activities [1–3]. Therefore, FCs with a religious
belief may experience an imbalance between the pursuit of
religious belief and family function [1–3]. For example, they
do not have time to pray or attend some religious activities,
thereby impose psychological distress on them. Also, in main-
land China, most hospitals do not attach importance to one’s
religious need, let alone provide the spiritual care or the place
for them to take religious activities [45]. Consequently, they
may perceive some kind of debt to their religious belief and
aggravate their psychological distress.

Limitations

Several limitations are presented in this study. Although anal-
yses were based on theoretical models of stress-coping among
FCs, cross-sectional analyses preclude causal inferences.
Convenience sampling was used in this study, which may
compromise the generalizability of findings. The sample was
made up of FCs who agreed to participate, their willingness to
participate may indicate important distinctions from other
FCs. Our study sample was heterogeneous in terms of cancer
diagnosis, duration of disease, treatment, and comorbidity.
Further research should investigate the association among
the variables in more homogeneous study samples.

Conclusion

Chinese FCs experienced high levels of psychological distress
aggravated by considerable unmet supportive care needs and
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subjective caregiving burden directly. Furthermore, unmet
needs predicted psychological distress through subjective
caregiving burden, positive aspects of caregiving reduced
caregiving burden through increasing social support, which
subsequently alleviated psychological distress. Indeed, the
structural equation model partially supported and developed
the theoretical framework. Interventions aiming to satisfy
FCs’ needs, reduce caregiving burden, emphasize on meaning
finding, and strengthen social support ties may facilitate im-
provement in mental health.
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