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Abstract
Purpose  Few existing interventions have effectively improved the quality of life (QOL) for patients with advanced cancer 
and their caregivers, partly due to limited research on the factors associated with QOL. Guided by an adapted stress-coping 
model, this study aimed to examine the associations between the QOL of cancer patients and their caregivers and their 
primary and secondary appraisals. Primary appraisals involve perceptions and evaluations of advanced cancer and related 
caregiving, while secondary appraisals relate to their available resources and coping capabilities.
Methods  Using multi-level modeling, we conducted a secondary analysis of the baseline data collected from a randomized 
clinical trial that examined the effects of a family-based, psychoeducational support program for patients with advanced 
cancer and their caregivers (N = 362 dyads).
Results  The appraisal variables hypothesized in the adapted stress-coping model explained 74.14% of the variance in the 
QOL of patients with advanced cancer and their caregivers when controlling for demographics and other disease-related 
variables. Better QOL in patients and caregivers was associated with less negative appraisals of illness/caregiving, less uncer-
tainty and hopelessness, less avoidant coping strategies, more family support, more health behaviors, higher self-efficacy, 
and more active coping strategies.
Conclusion  Our study highlights the significant impact that advanced cancer has on patients and their caregivers’ percep-
tions, responses to the illness, and QOL. Future interventions may benefit from addressing illness/caregiving appraisals, 
uncertainty, hopelessness, family support, health behaviors, self-efficacy, and coping strategies. However, further research 
is needed to determine the effectiveness of interventions specifically targeting these factors.
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Background

Quality of life (QOL) in patients with advanced cancer is an 
essential outcome in cancer care [1]. These patients experi-
ence various physical, functional, psychological, emotional, 

and social challenges triggered by symptoms such as pain, 
chronic fatigue, cachexia, and breathlessness, as well as 
distress and dire prognoses; this combination of factors sig-
nificantly compromises their QOL [2]. Similarly, caregivers 
who provide intensive care and support to patients with dete-
riorating health face significant physical, emotional, social, 
and financial burdens. The thought of losing a loved one 
due to a poor prognosis further reduces caregivers’ QOL. 
Family caregivers often experience QOL levels similar to, 
or even worse than, those reported by cancer patients [1, 3], 
impairing their caregiving capacity and ultimately further 
decreasing patients’ QOL [4].

To manage symptom burden and distress and to improve 
their QOL, patients with advanced cancer and caregiv-
ers engage in complex and evolving appraisal processes. 
These processes involve perceiving and interpreting stress-
ful situations and assessing their ability to cope with those 
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stressors [5]. However, despite these efforts, managing the 
multifaceted challenges of advanced cancer remains difficult 
for patients and caregivers. As a result, the effectiveness of 
interventions to improve their QOL is crucial.

Most interventions aimed at improving the QOL for 
patients and caregivers have focused primarily on strategies 
for delivering supportive care related to activities of daily 
living [2, 6, 7], symptom management [2, 6–8], changing 
behaviors and thoughts [2, 7], managing burden and improv-
ing coping [2, 6–8], enhancing their sense of meaning [2], 
and promoting cancer communication with family and phy-
sicians about care planning [2, 6–8]. However, systematic 
reviews have shown that only a minor proportion of these 
existing interventions have effectively improved the QOL for 
patients and caregivers [2, 6, 8]. Furthermore, these studies 
used mixed study designs and modalities [2, 6].

Other interventions have been less effective due to a lack 
of theoretical underpinnings and a limited understanding of 
the care needed to improve QOL among patients and car-
egivers managing advanced cancer [2, 6, 8]. To date, limited 
research has thoroughly investigated the factors associated 
with QOL for patients with advanced cancer and their car-
egivers, which is critical for developing effective interven-
tions that best meet their needs [9].

Theoretical framework

This study was guided by Dr. Northouse’s adapted stress-
coping model, originally based on Lazarus and Folkman’s 
Transactional Theory of Stress and Coping [10]. The origi-
nal model conceptualizes stress as a dynamic process where 
individuals evaluate a stressor (primary appraisal) and assess 
their coping resources (secondary appraisal) to determine its 
impact on well-being.

Dr. Northouse adapted this model to cancer caregiving 
by incorporating dyadic processes, which recognized that 
patients and caregivers experience interconnected stress-
coping mechanisms [11]. This version includes modera-
tors (e.g., demographics), dyadic appraisals and coping 
resources, and QOL outcomes.

For this study, we further adapted Northouse’s model to 
examine specific appraisal variables (e.g., benefit of illness) 

and dyadic illness-related communication as a coping 
resource (see Fig. 1).

•	 Primary appraisals assess the seriousness of cancer and 
caregiving, including benefit of illness, uncertainties, and 
feelings of hopelessness [11].

•	 Secondary appraisals evaluate coping capabilities and 
resources such as health behaviors, self-efficacy, cop-
ing strategies, family support, and dyadic illness-related 
communication [11].

•	 Confounding factors (e.g., age, income, symptom bur-
den) were included, as they may influence appraisals and 
QOL [12, 13].

This study aimed to examine associations between pri-
mary/secondary appraisals and QOL, controlling for con-
founding factors. We hypothesized that the QOL of patients 
and their family caregivers is significantly associated with 
individual appraisals, which can provide further validation 
of stress-coping theory to guide family-focused supportive 
oncologic care.

Methods

Study design

This study conducted a secondary analysis of the baseline 
(Time 1) data collected from a randomized controlled trial 
(RCT) (R01 CA107383, ClinicalTrial.gov: NCT00708968 
[PI: Northouse]) that examined the effects of a home-based, 
dyadic-focused intervention (the FOCUS Program) designed 
to improve QOL of patients with advanced cancer and their 
family caregivers [11]. University of Michigan IRB approval 
was obtained from participating sites (IRBMED No. 
2004–0129) in accordance with the Declaration of Helsinki.

Population

In the original RCT, eligible patients met the following cri-
teria: 1) diagnosed with stage III or IV breast, colorectal, 
lung, or prostate cancer within the past 6 months, 2) a life 

Fig. 1   Adapted stress-coping 
theoretical model
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expectancy of at least 6 months, 3) aged 21 or older, 4) liv-
ing within 75 miles of a participating cancer center, and 5) 
having a family caregiver willing to participate. Caregiv-
ers were eligible if they were 18 or older, identified as the 
patient’s primary caregiver, and had not been diagnosed with 
cancer or undergoing treatment in the past year.

Setting and procedures

The setting and procedures of the FOCUS trial were pre-
viously published [11]. After clinic staff referred eligi-
ble patients and caregivers from four cancer centers who 
expressed interest in participating, research nurses obtained 
informed consent and collected the baseline data during 
a home visit. Data collection occurred at 3 months and 
6 months post-randomization. We used the baseline data of 
all study participants to achieve the research aims.

Measurement

Outcome variable. The 27-item general Functional Assess-
ment of Cancer Therapy (FACT-G) (version 4) measured 
QOL. This instrument assessed the social, emotional, func-
tional, and physical domains of cancer-related QOL [14]. 
Caregivers completed a modified version of the FACT-G 
Caregiver instrument to assess their QOL [15, 16].

Primary appraisal variables. Patients completed the 
32-item Appraisal of Illness Scale [17] to measure appraisal 
of illness. Caregivers completed the 27-item Appraisal of 
Caregiving Scale to measure appraisal of caregiving [18]. 
A 9-item brief version of the Mishel Uncertainty in Illness 
Scale for Adults assessed patient and caregiver uncertainty 
about the disease and their ability to manage it [19]. The 
20-item Beck Hopelessness Scale measured hopelessness, 
encompassing feelings about the future, loss of motivation, 
and expectations [20]. The 11-item Benefit Finding Scale 
measured the benefit of illness, assessing how attitudes and 
behaviors changed resulting from illness or caregiving [21].

Secondary Appraisal Variables. The 7-item modified sub-
scale of the Social Support Questionnaire measured family 
support [22]. The 23-item Lewis Mutuality and Sensitivity 
Scale [23] evaluated dyadic illness-related communication 
by assessing verbal communication about cancer between 
patients and caregivers. A researcher-developed scale 
analyzed health behaviors by measuring the frequency of 
exercise, balanced nutrition, and adequate sleep [11]. The 
17-item Lewis Cancer Self-Efficacy Scale assessed self-effi-
cacy, characterized by patient and caregiver confidence in 
managing cancer-related challenges [23]. The 38-item Brief 
Cope evaluated coping strategies, which measured how fre-
quently participants used different coping strategies [24], 
with two subscales: active coping (e.g., use of emotional 
support) and avoidant coping (e.g., denial).

Confounding variables. The original study included vari-
ous individual, interpersonal, and disease-related variables 
that affect QOL. Patients and caregivers self-reported their 
age, gender, race, income, and their relationship to each 
other. The primary RCT obtained the cancer type from the 
patient’s medical records. The self-administered Risk for 
Distress Scale (RFD), adapted from the original Omega 
Clinical Screening Interview, assessed patient and caregiver 
symptoms separately [25].

Data analysis

We conducted a preliminary descriptive analysis to summa-
rize participant sociodemographic characteristics, medical 
information, QOL, and appraisal factors. Categorical vari-
ables were reported as frequencies and percentages, while 
continuous variables were summarized using means and 
standard deviations (SD).

To address collinearity, we calculated Pearson’s correla-
tion coefficients between covariates. Since none of the cor-
relation coefficients had an absolute value greater than 0.8, 
all covariates were retained.

To examine relationships between patients’ and car-
egivers’ QOL and appraisal factors while controlling for 
confounding variables, we conducted multi-level models 
(MLM) to account for the nesting of patients and their car-
egivers within dyads. The full model included primary and 
secondary appraisal variables, confounders, and interaction 
terms between role (patient vs. caregiver) and appraisal 
variables to assess differential effects. The dyad effect was 
treated as a random effect, while all other variables were 
fixed effects. We used a multi-level linear mixed-effects 
model with restricted maximum likelihood (REML) [26]. 
For the fixed effects, t-tests were used to test significance, 
with Satterthwaite’s method computing denominator degrees 
of freedom and t-value [26].

To improve interpretability, we used a stepwise backward 
elimination approach, sequentially removing non-significant 
variables while maintaining the hierarchy of the model. 
Interaction terms between role (patient vs. caregiver) and 
appraisal variables were tested first. If an interaction term 
was significant, its corresponding main effect was not sepa-
rately tested [26]. Non-significant variables were then elimi-
nated sequentially, starting with confounding variables with 
the smallest effect on QOL, followed by interaction terms 
and main effects with minimal impact. This process con-
tinued until the likelihood-ratio test indicated a significant 
difference between models (p < 0.05). The final model was 
the last selected model that did not differ significantly from 
the full model in terms of model fit.

We performed a post hoc power analysis for the final 
model using Monte Carlo simulations with 500 iterations. 
The R function powerSim (simr package) estimated test 
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power and its 95% confidence interval, based on the esti-
mated parameters of the final model. Power was determined 
by the proportion of iterations rejecting the null hypothesis, 
using observed effect sizes (coefficient estimates).

All statistical analyses were conducted using R software, 
with statistical significance set at 0.05.

Results

Participants characteristics

This analysis used baseline data from 362 dyads (N = 
724 individuals) with complete data for all variables (See 
Table 1). Most caregivers were spouses (73.76%). Most 
patients (80.4%) and caregivers (80.9%) were non-His-
panic White. The mean age was 60.27 years (SD = 11.60; 
range 26–95) and 56.45 years (SD = 13.21; range 18–88) 
for patients and caregivers, respectively. On average, the 
mean age of patients was more than that of the caregivers 
(p < 0.0001). Regarding income, 53.3% of the patients and 
61.3% of the caregivers earned more than $50,000 yearly. 
Patients had advanced breast (30.94%), colorectal (24.3%), 
lung (30.7%), and prostate cancer (14.1%). Patients also 
reported higher symptom distress than caregivers (p < 
0.0001). Table 2 illustrates the descriptive analysis results of 
the QOL and appraisal variables for patients and caregivers.

Associated factors of QOL among patients 
and caregivers

The full model included primary and secondary appraisals, 
role (patient vs. caregivers), interaction terms between role 
and each appraisal variable, and all confounding variables 
(see Table 3). We found an association between an improve-
ment in QOL and primary appraisals (less negative apprais-
als of illness/caregiving [p < 0.0001] and fewer feelings of 
hopelessness [p = 0.0115]) and secondary appraisals (having 
more family support [p < 0.0001], more frequent engage-
ment in health behaviors [p = 0.0002], more use of active 
coping strategies [p = 0.0005], and less reliance on avoidant 
coping strategies [p < 0.0001]). The only significant interac-
tion terms were role*benefit of illness and role*active cop-
ing strategies, indicating that the effects of the benefit of 
illness (p = 0.0456) and active coping strategies on QOL 
varied between patients and caregivers (p = 0.0188).

Additionally, for patients and caregivers, better QOL 
had a significant correlation with older age (p < 0.0001), 
being White (p = 0.0477), having an income above $50,000 
(p = 0.0289), and experiencing less symptom distress (p < 
0.0001). The role effect demonstrated statistical significance 
(p = 0.0292), indicating that patients had significantly lower 
QOL than their caregivers when considering appraisals and 

confounders. We found no significant difference in the asso-
ciation between QOL and type of cancer.

In this full model, the coefficient of determination (R2) 
value was 0.7478, indicating that the primary and secondary 
appraisals can explain about 74.78% of the variance in QOL 
after controlling for the confounders.

To obtain the final model, we conducted a stepwise elimi-
nation process, guided by the adapted stress-coping model, 
removing variables with the largest p-values (See Table 4). 
Initially, we focused on confounding variables, starting with 
the type of cancer. Removing it did not result in a significant 
difference between the full model and the reduced model 
(p = 0.1198), allowing us to proceed with removing the type 
of relationship, education, and race (ps = 0.1178, 0.0978, 
0.0555, respectively), as their removal did not significantly 
affect model fit. However, gender yielded a significant 

Table 1   Descriptive statistics for participants, their quality of life, 
and appr (N = 724 subjects, 362 dyads)

1. Percentages have been rounded and may not total 100
2. The p-values of categorical variables were calculated based on the 
chi-squared test. The p-values of continuous variables were obtained 
from the paired t-test.
*indicates the p-value smaller than 0.05, which is considered signifi-
cant

Characteristics Patient (N = 
362)

Caregiver (N = 
362)

p-value

Mean SD Mean SD

Age (Year) 60.27 11.60 56.45 13.21  <.0001*
Education (Year) 14.64 2.82 14.73 2.86 .4917
Mean symptom distress 11.22 5.14 6.82 6.90  <.0001*

N % N % p-value
Gender .5463
  Male 146 40.3 155 42.8 –
  Female 216 59.7 207 57.2 –

Race .9250
  White 291 80.4 293 80.9 –
  Non-White 71 19.6 69 19.1 –

Ethnicity 1
  Hispanic 6 1.7 7 1.9 –
  Non-Hispanic 356 98.3 355 98.1 –

Income .0354*
 < = $50,000 169 46.7 140 38.7 –
 > $50,000 193 53.3 222 61.3 –
Type of relationship –
  Spouse 267 73.8 – – –
  Non-Spouse 95 26.2 – – –

Type of cancer –
  Breast Cancer 112 30.9 – – –
  Colorectal Cancer 88 24.3 – – –
  Lung Cancer 111 30.7 – – –
  Prostate Cancer 51 14.1 – – –
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impact (p = 0.0283) and was retained (fm4). Subsequently, 
we evaluated interaction terms. We removed six interaction 
terms until role*active coping strategies cannot be removed 
(fm11). Lastly, we assessed the main effects of appraisal 
variables. The removal process was halted when the first 
variable, dyadic illness-related communication, resulted in 
a significant difference (p = 0.0362), requiring its retention 
(fm11).

As we closely followed the model selection procedures, 
we observed that removing a variable affected the effects of 
the remaining variables on the QOL. For example, although 
race had a significant effect on QOL in the full model (see 
Table 3), it was removed in Step 4 due to its conditional 
independence on QOL, given the other remaining variables 
(see Table 4). This indicated that race appeared significant 
only when all variables were considered together but became 
non-significant in fm4. Similarly, role*active coping strate-
gies was significant in the full model but non-significant 
in fm11. However, it remained in the final model (fm11) 
because removing it at Step 12 showed a significant dif-
ference between the full model and the resulting reduced 
model. The step-by-step model selection ensured the mod-
el’s goodness of fit and simplicity.

The final model revealed an association between 
QOL improvement and primary appraisals (less negative 
appraisals of illness/caregiving [p < 0.0001] and fewer 
feelings of uncertainty [p = 0.0057] and hopelessness 
[p = 0.0047]) and secondary appraisals (having more 

family support [p < 0.0001], more frequent engagement in 
health behaviors [p < 0.0001], higher level of self-efficacy 
[p = 0.0116], more use of active coping strategies [p = 
0.0037], and less reliance on avoidant coping strategies 
[p < 0.0001]).

The only signif icant interaction terms were 
role*hopelessness and role*benefit of illness (see Fig. 2), 
indicating that their associations with QOL varied between 
patients and caregivers. Among patients, a one-unit increase 
in hopelessness had no significant effect on QOL (p = 
0.9215). However, for caregivers, higher hopelessness was 
linked to significantly lower QOL (p = 0.0047). A one-unit 
increase in the benefit of illness was associated with a signif-
icant QOL improvement in patients (p < 0.0001) but had no 
significant effect on caregivers. The interactions role*family 
support and role*active coping strategies had marginally sig-
nificance (ps = 0.0844 and 0.0878, respectively).

Among all confounding variables, better QOL was sig-
nificantly associated with older age (p < 0.0001), having an 
income above $50,000 (p = 0.0267), and experiencing less 
symptom distress (p < 0.0001). Furthermore, the role effect 
on QOL became non-significant, suggesting the effect of role 
was masked by the interaction effects between appraisals and 
roles. The appraisals (how they evaluate their circumstances) 
interacted with their roles in a way that hid the direct effect 
of the role on QOL. In simpler terms, how patients and car-
egivers appraised their situation could overshadow the direct 
influence that their specific role might have on their QOL.

Table 2   Descriptive statistics of 
QOL and appraisal variables for 
patients and caregivers

†: Higher scores indicated more positive results, i.e., better quality of life, more benefit of illness, more 
family support, better dyadic illness-related communication, more frequent engagement in health behav-
iors, and more active coping strategies adopted (e.g., getting advice or help)
‡: Higher scores indicated more negative results, i.e., more negative appraisal of illness/caregiving as a 
threat, more feelings of uncertainty and hopelessness, and more avoidant coping strategies adopted (e.g., 
alcohol or drug use)
§: The Cronbach’s alpha was calculated based on the 4 subscales of the Functional Assessment of Cancer 
Therapy (FACT-G) among patients and caregivers
*: Significant findings

Construct Variables Cronbach’s Alpha Mean (SD) p-value

Patients Caregivers Patients Caregivers

Quality of life† 0.72§ 0.74§ 76.04 (16.69) 76.50 (15.17) .6226
Appraisal of illness/caregiving‡ 0.94 0.87 3.25 (0.72) 2.87 (0.53)  <.0001*
Uncertainty‡ 0.75 0.71 20.27 (4.81) 20.17 (4.51) .7321
Hopelessness‡ 0.86 0.83 4.77 (4.09) 4.54 (3.68) .3511
Benefit of illness† 0.90 0.91 3.10 (0.63) 2.84 (0.69)  <.0001*
Family support† 0.84 0.85 4.26 (0.68) 3.97 (0.75)  <.0001*
Dyadic illness-related communication† 0.93 0.93 82.74 (15.80) 81.44 (15.71) .1731
Health behaviors† 0.57 0.68 27.89 (6.92) 26.21 (7.87) .0006*
Self-efficacy† 0.97 0.97 132.15 (29.43) 132.05 (27.90) .9568
Coping strategies
  Active coping strategies† 0.87 0.87 2.85 (0.55) 2.66 (0.54)  <.0001*
  Avoidant coping strategies‡ 0.79 0.74 1.56 (0.52) 1.52 (0.46) .2632
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Table 3   Full multilevel model and final model of QOL with interaction terms of role and appraisal variables

1. The coefficient of determination (R2) values of the full model and final model are 0.7478 and 0.7414, respectively
2. The p-value of the likelihood-ratio test comparing the full model and final model is 0.0748
3. †: Higher scores indicated more negative results, i.e., more negative appraisal of illness/caregiving as a threat, more feelings of uncertainty 
and hopelessness, and more avoidant coping strategies adopted (e.g., alcohol or drug use)
4. ‡: Higher scores indicated more positive results, i.e., more benefit of illness, more family support, better dyadic illness-related communica-
tion, more frequent engagement in health behaviors, and more active coping strategies adopted (e.g., getting advice or help)
5. Power for testing the null hypothesis that all fixed-effect coefficients in the final model are zero is 100.0% (99.26, 100.0)

Effect Full Model Final Modal Power (95% CI)

Estimate SE p-value Estimate SE p-value

Intercept 85.74 7.42  <.0001 75.29 5.40  <.0001
Role (referent: caregiver) −20.20 9.24 0.0292 −8.85 5.64 0.1172 35.80% (31.59,40.18)
Primary Appraisals
  Appraisal of illness/caregiving† −7.63 1.32  <.0001 −6.48 0.78  <.0001 100.0% (99.26, 100.0)
  Uncertainty† −0.22 0.14 0.1170 −0.28 0.10 0.0057 77.80% (73.90, 81.37)
  Hopelessness† −0.42 0.16 0.0115 −0.41 0.15 0.0047 77.60% (73.69, 81.18)
  Benefit of illness‡ 0.79 0.81 0.3283 0.66 0.77 0.3912 14.60% (11.62, 18.00)

Secondary Appraisals
  Family support‡ 3.68 0.89  <.0001 3.48 0.76  <.0001 99.60% (98.56, 99.95)
  Dyadic illness-related communication‡ −0.07 0.04 0.0918 −0.05 0.03 0.1264 33.20% (29.08, 37.52)
  Health behaviors‡ 0.24 0.06 0.0002 0.32 0.05  <.0001 100.0% (99.26, 100.0)
  Self-efficacy‡ 0.02 0.02 0.3206 0.04 0.02 0.0116 70.80% (66.60, 74.75)
  Coping strategies
    Active coping strategies‡ 3.62 1.04 0.0005 2.87 0.99 0.0037 83.60% (80.06, 86.74)
    Avoidant coping strategies† −9.67 1.28  <.0001 −7.78 0.84  <.0001 100.0% (99.26, 100.0)

Confounding Variables
  Age 0.16 0.03  <.0001 0.16 0.03  <.0001 100.0% (99.26, 100.0)
  Gender (referent: female) −0.96 0.69 0.1646 −1.13 0.68 0.0942 42.00% (37.63, 46.46)
  Race (referent: non-White) 1.84 0.92 0.0477
  Education −0.18 0.14 0.1877
  Income (referent: <  = $50,000) 1.79 0.82 0.0289 1.56 0.70 0.0267 60.20% (55.76, 64.52)
  Type of relationship (referent: non-spouse) −1.22 0.88 0.1657
  Symptom distress −0.51 0.06  <.0001 −0.54 0.06  <.0001 100.0% (99.26, 100.0)
  Type of cancer (referent: breast cancer)
    Colorectal cancer −1.08 0.92 0.2424
    Lung cancer −0.88 0.89 0.3261
    Prostate cancer 1.36 1.15 0.2357

Interaction Terms
  Role * Appraisal of illness/caregiving 1.43 1.59 0.3694
  Role * Uncertainty −0.11 0.20 0.5831
  Role * Hopelessness 0.40 0.23 0.0772 0.43 0.18 0.0173 66.00% (61.66, 70.15)
  Role * Benefit of illness 2.34 1.17 0.0456 2.75 1.12 0.0145 68.80% (64.54, 72.84)
  Role * Family support 0.86 1.28 0.5014 1.61 0.93 0.0844 39.00% (34.70, 43.43)
  Role * Dyadic illness-related communication 0.05 0.06 0.4179
  Role * Health behaviors 0.15 0.09 0.1020
  Role * Self-efficacy 0.03 0.03 0.3415
  Role * Coping strategies
    Role * Active coping strategies −3.37 1.43 0.0188 −2.28 1.33 0.0878 42.80% (38.42, 47.27)
    Role * Avoidant coping strategies 2.96 1.66 0.0749
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In the final model, the coefficient of determination (R2) 
value was 0.7414, indicating approximately 74.14% of the 
variance in QOL was explained by the primary appraisals 
(appraisals of illness/caregiving, uncertainty, hopeless-
ness, benefit of illness, role*hopelessness, and role*benefit 
of illness) and secondary appraisals (family support, 
dyadic illness-related communication, health behaviors, 
self-efficacy, active and avoidance coping strategies, role* 
family support, and role*active coping strategies) after 
controlling for the effects of the confounders (age, gender, 
income, and symptom distress) and role.

Post hoc power analysis

Table 3 presents the post hoc power analysis results for 
the final model. The null hypothesis assumed that each 
fixed-effect coefficient was zero. The analysis showed 
high power for significant coefficients and low power for 
non-significant ones. When testing whether all fixed-effect 
coefficients were zero, the power was nearly one, confirm-
ing that the final model was robust and well-equipped to 
detect effects when they were truly present.

Table 4   Step-by-step procedures of model selection

1. †: ρ-value is the result of the likelihood-ratio test comparing the full and selected models
2. ‡: R2 is 0.7414 for the final model, which is fm11, indicating the variables in the final model explained 74.14% of the variance in the QOL of 
patients with advanced cancer and their caregivers
3. *: The p-values of the likelihood-ratio test comparing the full model and selected models are < 0.05, and the model selection for that group of 
variables is complete

Variables ANOVA 
Chi-
Square

Degree of 
Freedom

P-Value† R2 Results Model 
Selected

Confounding Variables
1 Type of cancer 5.84 3 0.1198 0.7472 Type of cancer is removed Fm1
2 Type of relationship 7.37 4 0.1178 0.7472 Type of relationship is removed Fm2
3 Education 9.30 5 0.0978 0.7463 Education is removed Fm3
4 Race 12.31 6 0.0555 0.7448 Race is removed Fm4
5 Gender 15.67 7 0.0283* 0.7457 Gender needs to be kept Fm4
After removing “gender,” a significant difference is observed between the full model and model fm4 (ρ <.05); therefore, “gender” and other 

remaining confounding variables need to be kept in the final model. Confounding variables of type of cancer, type of relationship, educa-
tion, and race are removed from the model. The selection of confounding variables stops

Interaction Terms
6 Role*uncertainty 12.55 7 0.0838 0.7449 Role*uncertainty is removed Fm6
7 Role* dyadic illness-related commu-

nication
13.18 8 0.1058 0.7444 Role*dyadic illness-related communi-

cation is removed
Fm7

8 Role*appraisal of illness/caregiving 13.94 9 0.1245 0.7438 Role*appraisal of illness/caregiving is 
removed

Fm8

9 Role*self-efficacy 14.76 10 0.1409 0.7434 Role*self-efficacy is removed Fm9
10 Role*avoidant coping strategies 16.98 11 0.1085 0.7414 Role*avoidant coping strategies is 

removed
Fm10

11 Role*health behaviors 19.61 12 0.0748 0.7414‡ Role*health behaviors is removed Fm11
12 Role*active coping strategies 22.61 13 0.0467* 0.7394 Role*active coping strategies needs to 

be kept
Fm11

After removing “role*active coping strategies”, a significant difference is observed between the full model and model fm11 (ρ <.05); 
therefore, “role*active coping strategies” and other remaining interaction terms need to be kept in the final model. Interaction terms of 
role*uncertainty, role*dyadic illness-related communication, role*appraisal of illness/caregiving, role*self-efficacy, role*avoidant coping 
strategies, and role*health behaviors are removed from the model. The selection of interaction terms stops

Main Effects of the Appraisal Variables
13 Dyadic illness-related communication 24.84 14 0.0362 0.7379 Dyadic illness-related communication 

needs to be kept
Fm11

After removing “dyadic illness-related communication,” a significant difference is observed between the full model and model fm11 (ρ 
<.05); therefore, “dyadic illness-related communication” and other main effects of the appraisal variables need to be kept in the final 
model. No main effect of the appraisal variable is removed from the model. The model selection stops. Fm11 is selected as the final 
model
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Discussion

This study is among the few theory-guided studies examin-
ing the associations between primary and secondary apprais-
als and QOL in patients with advanced cancer and their 
family caregivers using a large sample. Supporting North-
ouse’s adapted stress-coping model, our findings indicated 
that better QOL was significantly associated with primary 
appraisals (appraisals of illness/caregiving, uncertainty, 
hopelessness) and secondary appraisals (family support, 
health behaviors, self-efficacy, and active and avoidant cop-
ing strategies) while controlling for confounding variables 
(age, income, and symptom distress). Additionally, the asso-
ciations between QOL and factors like hopelessness and the 
benefit of illness varied between patients and caregivers. 
These appraisal factors, along with confounding variables, 
explained over 74% of the variance in QOL.

The post hoc power analysis further confirmed the 
robustness of our findings, which demonstrated high power 
to detect significant effects and confirmed that the model 
effectively captured meaningful associations. These results 
strengthen confidence in the reliability of our findings and 
suggest that appraisal factors are likely to have a real impact 
on QOL.

This study adds to the evidence that Northouse’s adapted 
stress-coping model is a useful framework for understand-
ing how perceptions and coping mechanisms shape QOL 

in advanced cancer dyads. By including both patients and 
caregivers, this research highlights the importance of stress-
coping and psychosocial support alongside medical treat-
ment to improve QOL in cancer care.

Associations between primary appraisal variables 
and QOL

Our study found that primary appraisals were associated 
with QOL. Primary appraisals evaluate whether a situa-
tion that threatens well-being is manageable, or is benign or 
advantageous [10]. Corroborating previous research [27], 
we found that less negative appraisals of illness/caregiv-
ing were associated with higher QOL. Patients may view 
physical and psychological symptoms as signs of declining 
health or increased dependency, negatively impacting their 
QOL. Similarly, caregivers may see daily responsibilities as 
burdensome, further diminishing their QOL [5]. These per-
spectives underscore the importance of supportive care that 
addresses their perceptions and experiences during advanced 
cancer.

We found negative associations between QOL and uncer-
tainty and hopelessness, significant sources of psychological 
distress for cancer patients and their families. Other stud-
ies have reported similar findings but without considering 
caregivers/families as subjects [28]. A recent study demon-
strated that hope and uncertainty accounted for 22% of the 

Fig. 2   Estimated trajectories of changes in patients’ and caregivers’ 
QOL. a. For patients, the effect of hopelessness on QOL is −0.41 + 
0.43 = 0.02 (p =.9215), indicating that as the hopelessness in patients 
increased, their QOL increased, but this change is not significantly 
different from zero; while for caregivers, the effect of hopelessness 
on QOL is −0.41 (p =.0047), indicating that as the hopelessness in 
caregivers increased, the QOL significantly decreased. Note: a higher 
score on the hopelessness scale indicates more hopelessness is per-
ceived. b. For patients, the effect of the benefit of illness on QOL is 

0.66 + 2.75 = 3.41 (p <.0001), indicating that as the benefit of illness 
in patients increases by one unit, their QOL significantly increases by 
3.41 units. For caregivers, the effect of the benefit of illness on QOL 
is 0.66 (p =.3912), indicating that as the benefit of illness in caregiv-
ers increases by one unit, their QOL increases by 0.66 unit, but this 
change is not significantly different from zero. Note: a higher score 
on the benefit of illness scale indicates more benefit of illness is per-
ceived
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variance in anxiety and 34% of depressive symptoms among 
patients with advanced lung cancer, highlighting the clini-
cal relevance of addressing these factors in psychological 
intervention [29]. Our study expands on prior research by 
examining the roles of uncertainty and hopelessness on the 
overall well-being of both patients and caregivers.

We identified differences in the associations between 
QOL and hopelessness for patients and caregivers. Spe-
cifically, patients had worse QOL than caregivers, but their 
QOL appeared less affected by hopelessness. This could 
suggest psychological adaptation among patients, though 
other factors—such as differences in coping mechanisms 
or unmeasured support systems—may also play a role. In 
contrast, caregivers may be more emotionally vulnerable due 
to the patient’s disease progression and anticipated loss of 
their loved one, making their QOL more sensitive to hope-
lessness [30].

Additionally, we discovered that the associations between 
QOL and the benefit of illness varied between patients and 
caregivers. While the increased perceived benefit of illness 
improved QOL for both, the positive impact was more signif-
icant for patients, indicating psychological resilience, which 
positively affects patients’ QOL [31]. Caregivers’ perceived 
benefits had less impact on their QOL due to other responsi-
bilities or stressors. These findings highlight the importance 
of considering the unique experiences and perceptions of 
both patients and caregivers in advanced cancer settings.

Associations between secondary appraisal variables 
and QOL

Our study demonstrated that almost all secondary appraisals 
were associated with QOL. Secondary appraisals evaluate 
an individual’s resources and capability to cope [10]. Family 
support was significantly associated with QOL for patients 
and caregivers. In a previous study, patients with advanced 
colorectal cancer and their caregivers viewed strengthened 
relationships with family and friends as a significant benefit 
of the illness, improving QOL through practical, emotional, 
and spiritual support [32].

Health behaviors are active coping strategies for advanced 
cancer patients and their family caregivers. Our study found 
that better QOL was associated with more frequent engage-
ment in health behaviors. However, patients with advanced 
cancer might be less inclined to adopt lifestyle changes due 
to physical limitations. In contrast, caregivers facing fewer 
physical constraints may be able to engage in these behaviors 
[33]. Despite multiple demands, such as employment, family 
responsibilities, and caregiving, caregivers may try to cope 
with the distress by actively engaging in health behaviors. 
This discrepancy emphasizes the complexity of applying a 
one-size-fits-all approach to health behaviors in advanced 
cancer.

Self-efficacy was also linked to QOL, indicating that 
believing in one’s abilities to accomplish tasks, achieve 
goals, or handle challenges successfully was beneficial for 
both patients and caregivers [34]. Our findings align with 
recent reviews that reported significant associations between 
lower self-efficacy, greater distress, and poorer QOL [35]. 
Our study adds evidence of significant associations between 
secondary appraisals and QOL in caregivers to the literature.

Active coping was positively associated with QOL for 
patients and caregivers, whereas avoidant coping was nega-
tively associated. Our findings are consistent with recent 
reviews indicating that avoidant coping and greater dis-
tress were associated with poorer QOL [35]. Patients with 
advanced cancer are more likely to adopt active coping strat-
egies, such as seeking support from family and friends, pos-
sibly due to the increased availability of caregivers in this 
setting compared to curative care, ultimately improving the 
patients’ QOL [36].

Associations between confounding variables 
and QOL

In addition, we found a significant association between sev-
eral demographic and illness-related factors and better QOL 
of patients and their caregivers: older age, better income, 
and less symptom distress. Previous studies have shown that 
younger cancer patients experience more significant finan-
cial difficulties and challenges with social and role-function-
ing [37]. Patients with lower income have poorer QOL and 
survival [38]. The presence and severity of physical symp-
toms, such as pain, fatigue, nausea, and breathlessness, are 
likely to negatively impact patient well-being [12].

Study limitations

This study has several limitations. First, its cross-sectional 
design prevents causal inferences between appraisal factors 
and QOL. Longitudinal studies are needed to examine how 
these relationships evolve over time.

Second, the sample lacked racial and ethnic diversity, 
limiting generalizability. Future research should explore 
these associations in diverse populations, particularly His-
panic communities facing unique linguistic and healthcare 
barriers.

Third, the study did not model dyadic interdependence, 
though stress and coping are likely bidirectional. Future 
research should use longitudinal dyadic designs to better 
understand these dynamics.

Additionally, the study focused on overall QOL scores, 
without analyzing subdomains (physical, emotional, social, 
functional). A more detailed examination could refine tar-
geted interventions.
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Finally, while the adapted stress-coping model was use-
ful, unmeasured factors (e.g., healthcare access, social deter-
minants, mental health) may also influence QOL. Future 
studies should integrate these contextual variables.

Despite these limitations, this study advances knowledge 
of the factors shaping QOL among patients with advanced 
cancer and their caregivers, providing a foundation for future 
research and intervention development.

Clinical and research implications

Clinical implications

Integrated psychosocial care. Healthcare providers should 
assess illness appraisals, uncertainty, and hopelessness to 
identify at-risk patients and caregivers, offering tailored sup-
port (e.g., counseling and coping skills training).

Dyadic, behavior-focused interventions. programs should 
target both patients and caregivers, enhancing family sup-
port, self-efficacy, and coping strategies while promoting 
healthy behaviors (e.g., exercise, nutrition, and sleep).

Research implications

Longitudinal & dyadic studies. future research should track 
changes in appraisal factors over time and explore how stress 
and coping responses interact between patients and caregivers.

Diversity and intervention testing. studies should include 
diverse populations and test whether modifying appraisal 
factors improves QOL through randomized trials.

Domain-specific QOL analysis. Future research should 
examine how appraisal factors impact emotional, social, and 
functional well-being.

Conclusion

To our knowledge, this study is among the few to apply 
a theory-driven approach to comprehensively analyze the 
associations between QOL and a broad range of primary 
and secondary appraisal factors with a notably large sample 
of patients with advanced cancer and their family caregiv-
ers using multi-level analyses. While prior studies have 
explored similar constructs, this analysis provides addi-
tional insights into the interplay between these factors in 
patients with advanced cancer and their caregivers. Our 
findings indicate how patients and caregivers perceive and 
respond to the challenges of advanced cancer and how they 
influence their QOL. It is crucial to tailor these interven-
tions to meet the specific needs of patients with advanced 
cancer and caregivers.
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