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Abstract

Purpose: Social support is a key component in maintaining cancer caregiver well-being, and
many resources exist to facilitate caregivers’ use of social support (e.g., cancer support groups).
This study sought to determine how informal cancer caregivers use social resources over the
course of caregiving.

Methods: Data are from the Comprehensive Health Enhancement Support System (CHESS)
study of informal caregivers (n=202) of recently-diagnosed lung cancer patients. Caregivers self-
reported their sociodemographic and caregiving characteristics and social resource use over Six
months. Generalized additive models were used to assess social resource use over time and
generalized estimating equations logistic regression models were used to assess the correlates of
social resource use.

Results: Nearly two-thirds of caregivers reported any social resource use. The most prevalent
social resources were faith-based groups (38%) and social clubs (30%). Only one in four
caregivers participated in a formal resource such as counseling (11%) or cancer support groups
(6%). Social resource use was lowest immediately following diagnosis and increased over time.
Formal resource use exhibited a non-linear association with time such that formal resource use
peaked approximately 9—10 months after the cancer diagnosis. Caregivers were more likely to
report social resource use if the patient also reported social engagement.

Conclusions: This study found that many cancer caregivers do not use social resources,

although social resource use increases over time following the cancer diagnosis. Given the
association between social engagement and well-being, this information may inform future
research and interventions to improve outcomes for cancer caregivers and their families.
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Although many cancer caregivers did not engage in social activities, social resource use increased
over the first year following a cancer diagnosis. Key correlates of social resource use include
gender, health conditions, and the cancer patient’s resource use.

Keywords

caregivers; cancer; psychosocial support systems; longitudinal studies; psycho-oncology

INTRODUCTION

Informal caregivers, such as family and friends, play a critical role in the care of cancer
patients. Caregivers are part of the cancer care team,! providing functional, emotional and
even medical and nursing support.2 Lung cancer is one of the most common cancers
affecting men and women, and is the leading cause of cancer deaths in the United States.3 At
the time of diagnosis, most lung cancers have already advanced to regional or distant
metastases, contributing to poor prognosis. These patients also have higher rates of physical
and psychological burden than other cancers, including dyspnea, fatigue, anxiety, and
depression. Likewise, their informal caregivers are at increased risk of poor physical and
mental health status compared to non-caregivers.*® Evidence suggests that caregiver well-
being is directly tied to patient outcomes.®

There is strong evidence that high quality social support is a vital component to cancer
caregiver well-being and that caregivers receive different types of support from both formal
and informal sources.’~19 Formal support includes the services provided by trained
professionals, such as in-person or online cancer support groups and counseling. Informal
support includes the support provided by an individual’s friends, family, or community, and
can include social clubs or faith-based groups. Social engagement and the availability of
social support has been linked to better outcomes in older adults,1! as well as cancer
patients!? and their caregivers.13 As such, professional organizations and researchers

recommend facilitating and enhancing caregivers’ engagement with social resources (e.g.,
14,15y

Despite the benefits of social engagement, caregivers experience barriers to social resource
utilization. For example, there is often low attendance and high attrition in support groups
due to the time commitment and lack of affinity, even when conducted online.1416 For those
facing a poor prognosis, participants may have mixed reactions to witnessing the tragic
nature of others’ stories.1” Furthermore, coping strategies aimed toward “maintaining
normalcy” and avoiding cancer-related thoughts are in direct opposition to engagement in
cancer-related peer support.1” In one study, only 14% of caregivers reported having attended
a formal support group and of those only a third reported being satisfied with their
experience.18 In another study, nearly a quarter of cancer caregivers reported receiving very
little social support.1® There can also be a disconnect with the health care system: only 54%
of cancer family caregivers report that providers asked about their needs to care for the
patient, and only 29% say any provider asked about their needs to care for themselves.20
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Finally, caregiving is a dynamic process and the need or availability of social support
resources may change over time. Although there is a literature on social support needs in
cancer patients and caregivers,?1-23 few studies focus on change over time. A recent scoping
review concluded that understanding how social consequences of caregiving evolve over
time is a key gap in the existing literature.24 One small study indicated that caregivers’ social
activities tended to remain steady over cancer treatment, and increased following the
patient’s death.25 However, to our knowledge, no study has conducted an in-depth
exploration of caregivers’ social engagement over the cancer trajectory. Further, the majority
of studies focus on broad types of support needs (e.g. informational support), rather than the
social resources used by caregivers to meet those needs (i.e. social clubs, support groups).
This study sought to describe the proportion of caregivers participating in a variety of
supportive social resources and identify how social resource use changed over time. We also
identify demographic factors that predict social resource use. The findings of this work have
important implications in identifying a general baseline of social resource usage for future
interventions to increase access and acceptability of social resources to meet the support
needs of cancer caregivers.

METHODS

Data Source

Data were from the National Cancer Institute-funded Comprehensive Health Enhancement
Support System (CHESS) — Prolonging Life study. The CHESS “Coping with Lung Cancer”
website was designed to provide lung cancer, caregiving, and bereavement information in a
well-organized format, serve as a channel for communication among patient and caregiver
peers, oncology clinicians, experts and the users’ own social support network, and act as a
coach by gathering information from users and providing feedback based on algorithms
(decision rules), all while being easy to use. Further details about CHESS development and
content can be found in DuBenske et al.26

Study recruitment was conducted from December 2009 to September 2012 at eight cancer
centers: three National Cancer Institute designated Comprehensive cancer centers (WI &
TX), and five regional Cancer centers (W1, IL, CT). In total, 507 patients were approached
for study participation. Patient inclusion criteria were: at least 18 years of age; diagnosed
with non-small cell lung cancer (Stage I11A non-surgical, I11B or 1V); within 12 months of
their primary lung cancer diagnosis; metastatic or recurrent disease; an ECOG performance
status rating of level 0, 1 or 2; any brain metastases were stable; under the care of a clinician
who had consented to participate in the study; and able to complete informed consent
written at a 6th grade level. There were ultimately 291 eligible subjects; 284 were
randomized via a computer-generated list to either the internet control condition or the
CHESS condition (seven eligible subjects died prior to randomization). Another 43% of
subjects died post randomization during the study period. Seven percent of subjects
withdrew from the study.

Patients were offered the option to have a primary support person (caregiver) participate
with them. This was not a requirement of study participation. The present analysis included
only those subjects for which dyadic patient-caregiver data were available (n=206). All
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subjects completed informed consent upon entry into the study. This study was approved by
the Institutional Review Board.

Social resource use.—Participants reported whether they “regularly participate in any of
the following” activities pertaining to social resource use: 1) individual or family counseling/
psychotherapy; 2) cancer support groups; 3) non-cancer health-related group; 4) online
(internet) support group; 5) social club/group (i.e., book club, recreation, parenting); 6)
faith-based group; or 7) other. Items 1-4 were classified as “formal” resources; 57 were
classified as “informal” resources. Participants who reported one or more of these activities
were coded as having used social resources. Participants reported activities at baseline, 2, 4,
and 6 months.

Caregiver characteristics.—Caregivers reported their gender (male vs. female), race/
ethnicity (white non-Hispanic vs. other), education (high school or less, some college/
technical degree/associates degree, or a bachelor’s degree or higher), employment status
(employed full time vs. employed part time or unemployed/retired), income (<$40,000;
$40,001 to $80,000; $80,001 to $100,000; more than $100,000; or unreported), relationship
with patient (spouse vs. other), coresidence (lives with the patient vs. doesn’t live with the
patient), health conditions (none vs. one or more), the amount of caregiving help they
receive (none, a little, a medium amount, or quite a bit/a lot), and how satisfied they are with
that help (low-medium satisfaction, quite satisfied, or very satisfied). Age was calculated
from date of birth and the date of the baseline survey. The 20-item Centers for
Epidemiologic Studies Depression Scale (CES-D) was used to assess depressed mood; those
with a score of =16 were coded as having clinically significant depressive symptoms.2” Al
characteristics were reported at baseline; coresidence, health conditions, amount of help,
satisfaction with help, and depressed mood were reported at all time points.

Patient characteristics.—Patients reported their gender. Age was calculated from their
date of birth and the date of the baseline survey. Patients reported their symptoms using the
Edmonton Symptom Assessment Scale28 (range 0-100, higher score=worse symptoms). The
Functional Assessment of Cancer Therapy (FACT-L)2° was used to assess patients’ physical
and functional well-being in the past 7 days (range: 0-4; higher score=worse physical well-
being and better functional well-being). Clinical cancer characteristics were also assessed
including presence of brain metastasis, treatment types (chemotherapy, radiation, and/or
surgery), and whether the cancer was a recurrence. Time since the cancer diagnosis was
calculated in days based on the survey date at each time point and the date of diagnosis, and
transformed into a continuous months variable for interpretability.

Analytic Approach

Visual inspection of the distribution of time since diagnosis was used to assess outliers.
Three dyads with extreme values were dropped from the final analysis. One caregiver
missing data on key time-invariant covariates (i.e., gender and employment) was dropped
from the dataset, resulting in a final sample of 202 caregivers and a combined 584
observations.
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Descriptive statistics (means/standard deviations and frequency distributions) were
calculated on caregiver characteristics. Wilcoxon and chi-squared tests were used to
compare baseline characteristics for those with and without any social resource use across
time points. The proportions of caregivers using each social resource, and any social
resource, were evaluated. To assess social resource use over time, we constructed
generalized additive models with thin plate regression splines and a binomial outcome
distribution.30 Time since diagnosis was included as the key independent variable and was
tested for non-linearity. Bivariate generalized estimating equations (GEE) were used to
assess whether time since diagnosis varied by any caregiver or cancer patient characteristics;
as no statistically significant or borderline associations were found (p<0.10), no covariates
were included in the generalized additive model. Results were graphed and to aid
interpretability, odds ratios (OR) comparing likelihood of social resource use at 4 months
versus 2 months post diagnosis were calculated and displayed using the oddsratio package in
R.31

To assess correlates of social resource use GEE logistic regression models were constructed,
first for any social resource use (Supplementary Table 1), and then for formal and informal
social resource use. The models accounted for the repeated measures across subjects and
employed empirical standard errors. To construct parsimonious models, characteristics that
approached statistical significance (p<0.10) in models controlling only for CHESS
randomization were selected for inclusion in the final model for each outcome.
Randomization and time since diagnosis were controlled a priori. Sensitivity analyses
limited the sample to subjects in the control condition, and tested controlling for covariates
significantly associated with any of the outcomes in the bivariate analyses. Data
management, descriptive statistics, and GEE analyses were conducted in SAS 9.4;
generalized additive models were conducted in R 3.6.0.

RESULTS

Table 1 depicts selected caregiver and patient characteristics. On average, caregivers were 55
years of age and female (65%). Most were the patient’s spouse (71%). Compared to those
who used one or more social resource at any time, those who did not use social resources
were more likely to be male (44% vs. 30%, p=0.04) and employed full-time (54% vs. 35%,
p=0.01), and their care recipients had worse functional well-being scores (2.21 vs. 2.45,
p=0.04). See Supplementary Table 2 for complete characteristics.

Nearly two-thirds of caregivers reported using one or more social resources at any time
(66%, Figure 1). Informal resources were used more frequently than formal resources (58%
and 27%, respectively). The most prevalent social resources were faith-based groups (38%)
and social clubs (30%). Only a minority of caregivers participated in counseling (11%),
other health-related groups (7%), or cancer support groups (6%). Online support group use
was reported by 12% of caregivers.

The generalized additive models showed that time since diagnosis was linearly associated
with any and informal resource use and had a significant non-linear association with formal
resource use (Figure 2). Formal social resource use increased early in the cancer trajectory
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such that a two month increase in time since diagnosis was associated with a 33% increase
in likelihood of using formal resources (Odds ratio [OR]= 1.33, 95% confidence interval
[CI]=1.18-1.50), leveling off at approximately ten-months post diagnosis.

Table 2 depicts the correlates of formal social resource use. Caregivers with one or more
health conditions were twice as likely to use formal resources compared to those with no
health conditions (OR= 2.08, 95% CI=1.13-3.81). Conversely, patient comorbidities were
associated with lower likelihood of caregivers’ formal resource use (OR=0.50, 95%
Cl1=0.27-0.93), as was increased caregiver satisfaction with caregiving help (OR= 0.30, 95%
ClI=0.15-0.61). When the patient used social resources, caregivers were twice as likely to
use formal resources themselves (OR=2.19, 95% Cl=1.17-4.09).

Table 3 depicts the correlates of informal social resource use. Caregivers who were older and
female were more likely to report using informal resources (OR =1.05, 95% CI=1.02-1.08
and OR=5.63, 95% CI= 2.36-13.44, respectively). Recurrent cancer was associated with
decreased likelihood of the caregiver using informal social resources (OR=0.32, 95%
Cl=0.13-0.82). When the patient used social resources, caregivers were twice as likely to
use informal resources themselves (OR= 2.03, 95% CI=1.35-3.05).

Sensitivity analyses.—When the sample was limited to caregivers assigned to the
CHESS control condition (Supplementary Tables 3-5), many of the effects were amplified.
For formal resources, the estimates for caregiver health conditions and recurrent cancer were
further from the null (OR=2.78, 95% CI=1.01-7.67 and OR=4.05, 95% C1=1.49-11.04),
while the estimates for patient comorbidities and satisfaction with caregiving help were
similar but non-significant (OR= 0.59, 95% CI1=0.22-1.61 and OR=0.41, 95% CI=0.13-
1.30, respectively). For informal social resources, the estimate for age was similar
(OR=1.06, 95% CI=1.02-1.10), and the estimates for gender, recurrent cancer, and the
patient’s social resource use were further from the null (OR=11.10, 95% CI=3.31-37.16;
OR=0.11, 95% CI1=0.03-0.39; and OR=2.95, 95% Cl=1.57-5.54, respectively). In the
sensitivity analysis controlling for all covariates (Supplementary Tables 6-8), results were
similar to the parsimonious models.

DISCUSSION

This study examined social resource use among informal caregivers of non-small cell lung
cancer patients. Two-thirds of lung cancer caregivers reported engaging at least one social
resource throughout the study and social resource use increased over time. The most
common social resources were informal and were often not cancer-specific (i.e., social
clubs/groups and faith-based activities). Only a quarter of caregivers reported using formal
social resources (e.g., support groups) at any time, peaking at approximately 10-months
post-diagnosis.

The levels of social engagement reported by the caregivers in this study were considerably
lower than those noted in other populations. For example, among non-homebound older
adults in the US, 80% attended a religious service and 69% attended a club, class or other
organized activity in the past month.32 Caregivers in the present study were much less
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socially engaged: only 38% participated in religious groups and 30% participated in a social
group or club over the 6 months of study follow-up. This finding echoes a broader body of
evidence around social isolation and social activity constraints among family caregivers.24

Given the intensity and unpredictability of the cancer caregiving role, several nuanced
phenomena likely underlie the patterns of social resource use across time. Increased social
resource use may represent a return to caregivers’ usual patterns and routines as they adapt
to the cancer diagnosis and the caregiving role, particularly with regard to informal social
resources. This may also be motivated by coping strategies to maintain a “sense of
normalcy.”1” As caregivers become increasingly comfortable with the role and label of
caregiver, they may likewise be more likely to accept formal cancer-specific support. Early
deterrents of “tragic stories” may become more accepted, and even validating, in face of
their own reality of disease progression. As the cancer trajectory progresses, caregivers have
more opportunities to hear about and use social resources available to them through
interactions with social workers or other patients and families at clinics. Over time,
caregiving may at turns become easier as caregivers learn the role, and harder as the
patient’s disease progresses. The increasing need (e.g., because of stress, distress, or
declining mental health) for social resources and different types of social support may be
accompanied by decreasing capacity to engage these resources because of increasing patient
needs and concomitant time and emotional constraints. The leveling out of formal social
resource use after 10-months post-diagnosis, for example, could plausibly be driven by
decreasing need, or alternatively, increasing intensity of the caregiving role as the patient’s
cancer progresses.

In the present study, several predisposing and enabling/hindering factors emerged as key
predictors of social resource use, including caregiver age and gender. In all analyses, the
patients’ use of social resources was a strong independent predictor of caregivers’ social
resource use. This association may indicate the interdependence and similarity between
patients and caregivers’ experiences. Alternatively, patient social resource use may be a
proxy for patient functional well-being or may directly influence the caregiver’s interest in
or capacity for social engagement. Caregivers often feel guilty about needing a break,33 and
the patient’s social engagement may provide tacit permission for the caregiver to engage in
social activities as well. This finding points to the need for a more in-depth dyadic analysis
of the interrelationships between caregiver and patient social resource use over time.

Myriad contextual factors likely play a role in caregivers’ choices around social activities,
including time pressure and perceived strain,3*3% logistics (e.g., knowledge of available
supports, transportation issues)3¢ and need/preference factors (e.g., feeling groups are “not
for me”, trouble finding a group with “people like me”, perception of already having enough
support).36 Given the heterogeneous needs, preferences, and constraints of cancer caregivers,
better understanding these factors will improve our ability to understand which interventions
are most likely to help individual caregivers. Such information will also inform better
education, targeted needs assessments, and recommendations.

This study should be interpreted in light of several possible limitations. First, the list of
social resources included in this study was not exhaustive. Furthermore, the question asked
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whether respondents “regularly participate” in these activities and did not specify a
timeframe. Second, data were self-reported and are subject to possible reporting and recall
bias. Third, though we sampled from sites across the country, our sample was largely
receiving treatment at large urban cancer centers, possibly limiting generalizability to other
populations. However, the patients and caregivers themselves represent urban, suburban and
rural geographies. Fourth, the distribution of resource use limited our ability to examine each
individual type of resource. Fifth, as a secondary analysis of data from an intervention study,
the sample selection and participation in the intervention may impact the findings. We were
unable assess pre-caregiving activity levels, caregivers’ need for social support, or support
quality.

Nevertheless, this study offers the first assessment of social resource use over time for
caregivers of lung cancer patients. While some features of the disease may be more unique
or common to non-small cell lung cancer (e.g., dyspnea, smoking stigma, poor prognosis),
much of the caregiver experience is shared across cancer disease sites (e.g., treatments, side
effects, mortality salience) and is likewise applicable across cancer caregivers. Data were
collected at multiple time points within the first year of the cancer trajectory. Although the
findings here are primarily descriptive, the documented association between social
engagement and well-being (e.g., higher positive and lower negative affect,3” lower levels of
distress,3 and reductions in depressive symptoms!?) suggests the potential importance of
future research stemming from this work. Future research can build upon these findings to
increase access to and acceptability of social resources in order to optimally meet the
support needs of cancer caregivers. Such work will inform actionable recommendations and
educational materials for caregivers and policy interventions to improve access to these
important resources.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1.
Social Resource Use among Cancer Caregivers. Bars indicate the proportion of caregivers

reporting use of the social resource at any time point over 6 months of follow-up. Data are
from the Comprehensive Health Enhancement Support System (CHESS) — Prolonging Life
study (2009-2012; n=202).
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Fig. 2.
Formal Social Resource Use over Time. The figure depicts the results of the generalized

additive models regressing formal social resource use on time since diagnosis as a non-linear
term. Unadjusted odds ratio comparing caregivers at 4 versus 2 months post cancer
diagnosis is depicted. Data are from the Comprehensive Health Enhancement Support
System (CHESS) - Prolonging Life study (2009-2012; n=202).
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Table 1.
Characteristics of informal caregivers of lung cancer survivors in the CHESS-Prolonging Life Study (2009-
2012)
Social Activities'
None Oneor more
N 68 134
% or Mean (SD) % or Mean (SD) p-value

Caregiver Characteristics
Age (years) 7 53.57 (11.40) 55.40 (12.46) 0.59
Gender 0.04

Male 44.1% 29.9%

Female 55.9% 70.1%
Relationship to patient 7 0.90

Spouse 70.6% 71.4%

Other 29.4% 28.6%
Satisfaction with help (baseline) 0.56

Low-medium satisfaction 35.3% 28.4%

Quite satisfied 30.9% 36.6%

Very satisfied 33.8% 35.1%
Patient Characteristics
Age (years) ¥ 60.05 (9.10) 59.71 (11.32) 0.97
Gender 0.20

Male 42.6% 52.2%

Female 57.4% 47.8%
Physical Well-being 5 1.36 (0.88) 1.21 (0.90) 0.10
Functional Well-being s 2.21 (0.90) 2.45 (0.90) 0.04

CHESS: Comprehensive Health Enhancement Support System; SD: Standard deviation

fSummed across time points

¢N=201

§Functi0nal Assessment of Cancer Therapy Scale (FACT-L Version 4).
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Table 2.

Correlates of caregivers’ formal social resource use

95% CI
OR Lower  Upper

Coresidence

Caregiver does not live with patient  reference

Caregiver lives with patient 0.72 0.43 1.21
Income

<$40,000 reference

$40,000-$80,000 0.96 0.40 2.32

$80,000-$100,000 1.66 0.70 3.95

$100,000 or more 0.49 0.20 1.23

Unreported 0.19 0.02 1.86
Caregiver comorbidities

None reference

One or more 2.12 1.16 3.90
Satisfaction with caregiving help

Low-medium satisfaction reference

Quite satisfied 0.62 0.34 1.12

Very satisfied 0.30 0.15 0.59
Patient comorbidities

None reference

One or more 0.51 0.28 0.96
Recurrent cancer

No reference

Yes 2.00 0.75 5.37
Patient social resource use

None reference

One or more 2.19 117 4.09
Study condition

Control reference

Intervention 1.49 0.77 2.89
Time since diagnosis

Months 1.46 1.08 1.99

Months squared 0.98 0.96 1.00

OR: Odds Ratio; Cl: Confidence Interval

Data are from the Comprehensive Health Enhancement Support System (CHESS) — Prolonging Life study (2009-2012)
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Table 3.

Correlates of caregivers’ informal social resource use

95% CI
OR Lower  Upper

Age (years) 1.05 1.02 1.08
Gender

Male reference

Female 5.63 2.36 13.44
Employment

Employed full time 0.72 0.42 1.24

Employed part time or not employed  reference
Patient gender

Male reference

Female 1.54 0.75 3.13
Surgery (yes vs no) 0.58 0.23 1.45
Recurrent cancer (yes vs no) 0.32 0.13 0.82
Patient social resource use

None reference

One or more 2.03 1.35 3.05
Study condition

Control reference

Intervention 2.46 1.48 4.09
Time since diagnosis (months) 1.02 0.97 1.08

OR: Odds Ratio; ClI: Confidence Interval

Data are from the Comprehensive Health Enhancement Support System (CHESS) — Prolonging Life study (2009-2012)
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