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The population of cancer survivors in the United States reached 15.5 million in 2016, and is
projected to total over 20 million by 2026 (Miller et al. 2016). As survival rates continue to
increase and the number of cancer survivors grows (National Cancer Institute 2018), their
long-term health-related quality of life (QOL), defined as perceived mental and physical
health (Centers for Disease Control and Prevention 2018), is an increasing public health
priority (De Moor et al. 2013). We especially need to study and address the needs of
survivors who face health disparities, including rural cancer survivors (Andrykowski et al.
2014; Burris and Andrykowski 2010; Butow et al. 2012; Reid-Arndt and Cox 2010; Weaver
et al. 2013a; Weaver et al. 2013b). Unfortunately, although more than 20% of cancer
survivors reside in rural areas, less than 5% of cancer survivorship research focuses on this
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population (Harrop, Dean, and Paskett 2011; Weaver et al. 2013b). Limited but growing
research indicates that rural cancer survivors experience a number of health disparities
compared with their urban counterparts, including worse self-reported health (Weaver et al.
2013a; Weaver et al. 2013b), higher rates of health-related unemployment (Weaver et al.
2013a; Weaver et al. 2013b), higher risk of psychological distress (Weaver et al. 2013b),
poorer mental health (Andrykowski et al. 2014; Burris and Andrykowski 2010), and poorer
QOL (Reid-Arndt and Cox 2010).

Although multiple types of determinants of QOL exist (Klijs et al. 2017; Michael et al.
2002; Sapp et al. 2003; Schafer and Koltai 2015), extant literature on rural cancer survivors
has largely focused on behavioral (e.g., smoking, physical inactivity) and social factors (e.g.,
hesitation in seeking social support) (Andrykowski et al. 2014; Weaver et al. 2013b). Much
remains unknown about cancer-related stressors, including cancer-related debt, on rural
survivors’ QOL. In the current study, cancer-related debt is defined here as debt, borrowed
money, or bankruptcy due to cancer, its treatment, or the lasting effects of that treatment
(YYabroff et al. 2012). Although a relationship between cancer-related debt and QOL has
been established among cancer survivors overall (Hastert et al. 2019; Kale and Carroll 2016;
Meneses et al. 2012), to our knowledge, no research has examined the role of cancer-related
debt on QOL specifically among rural cancer survivors. There is also insufficient knowledge
regarding the interactive effects between cancer-related debt and social determinants of
QOL, including family/friend informal caregiver networks. Here, we define informal
caregivers as individuals “who provide care that is typically uncompensated and usually at
home, involves significant amounts of time and energy for months or years, and requires the
performance of tasks that may be physically, emotionally, socially, or financially
demanding” (Kent et al. 2016: 1987). Specifically, we focus on refatively intimate family/
friend relationships that provide unpaid care during illness. The current study addresses
these gaps in the literature by examining the moderating role of cancer survivors’ family/
friend informal caregiver networks on the relationship between cancer-related debt and
mental health-related quality of life (MHQOL) among rural cancer survivors.

BACKGROUND

Our first contribution to the literature is to examine the association between cancer-related
debt and QOL among rural cancer survivors. Cancer-related financial hardship, including
cancer-related debt, represents a major, modifiable, and increasingly studied stressor that
negatively affects the QOL of cancer survivors (Ell et al. 2008; Fenn et al. 2014; Hastert et
al. 2019; Kale and Carroll 2016; Meneses et al. 2012). Despite the growing body of work
demonstrating a relationship between cancer-related financial hardship and cancer survivors’
QOL, relatively little work has assessed the extent or impact of this stressor for rural cancer
survivors (McDougall et al. 2018; Palmer et al. 2013; Pisu et al. 2017; Zahnd et al. 2019).
This is surprising, given rural populations often are more socioeconomically disadvantaged
relative to urban populations in terms of individual and contextual factors, including
individual and household income, job and wage growth, and, for some regions, poverty rate
(Bishaw and Posey 2016; Cromartie 2017). Moreover, rural patients often face costly
barriers to accessing healthcare, such as long travel distances for treatment (Charlton et al.
2015; Onega et al. 2008; Syed, Gerber, and Sharp 2013; Wishner and Solleveld 2016). The
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limited existing research suggests that rural survivors face greater cancer-related financial
hardship and are more likely to forego medical and dental care due to cost, compared to their
urban counterparts (McDougall et al. 2018; Palmer et al. 2013). Among rural breast cancer
survivors, specifically, younger and lower-income survivors had greater out-of-pocket cost
burden (Pisu et al. 2017). However, to date, there is limited evidence describing how cancer-
related financial hardship among rural cancer survivors influences their current QOL. Our
study advances this literature by examining how cancer-related debt, specifically, is
associated with MHQOL among rural cancer survivors.

Our second contribution to the literature is to examine how rural cancer survivors’ family/
friend informal caregiver networks may moderate the association between cancer-related
debt and MHQOL. At large, social connectedness (e.g., social support, social networks,
social capital) is considered protective for health (Callaghan and Morrissey 1993; Cornwell
and Laumann 2015; Haines, Beggs, and Hurlbert 2011; Haynie et al. 2018; Kawachi,
Subramanian, and Kim 2008; Rocco and Suhrcke 2012; Smith and Christakis 2008; Uchino
2006) and cancer survivorship (Kroenke et al. 2013; Lim and Zebrack 2006; Michael et al.
2002; Sapp et al. 2003). Specifically, social connectedness theoretically buffers the impact of
various stressors and stress processes, including debt, on health (Cohen and Hoberman 1983;
Cohen and McKay 1984; Cohen and Wills 1985).

Yet, how social connectedness mitigates orexacerbates the effects of cancer-related stressors
may differ, depending on the type of support provided, relationship context, and
interpersonal dynamics. We consider these factors in terms of family/friend informal
caregivers. First, family/friend informal caregivers offer less specialized support focused on
cancer than healthcare providers and more peripheral network members (e.g., new peer
survivor acquaintances) (Arora et al. 2007; Kroenke 2018; Molina 2018; Molina et al. 2016).
Thus, they may not necessarily provide the cancer-specific support necessary to buffer
cancer-related debt and other stressors (e.g., knowledge of financial assistance programs).
Second, family and friends provide cancer-related caregiving in the context of affectively
close relationships, long-term relationships, and normative expectations of family
responsibility for care (Jacobs et al. 2016; Keating et al. 2003; Litwin and Auslander 1990).
The impact of cancer-related caregiving thus results from established long-term, central
relationships (e.g., motive to give care), but also has implications for the future of those
relationships (e.g., dissolution of friendship due to caregiver burden). Indeed, caregiver
burden often puts strain on strong, established relationships (Adelman et al. 2014; Gaugler et
al. 2005; Rha et al. 2015; Wagner et al. 2011), potentially exacerbating cancer-related
stressors, like cancer-related debt, and resulting in long-term negative consequences on
relationships. Third, while strong relationships between patient and family/friend caregivers
theoretically offer the greatest support, they are also ripe for negative interpersonal dynamics
that can affect patient health (Douglass 1997; Kiecolt-Glaser and Newton 2001), including
conflict, mutual distress, communication issues, criticism, overprotective behaviors, and
caregiver’s reluctance to care (Burridge, Winch, and Clavarino 2007; Martire et al. 2004).
These factors are linked to the health of both patients and caregivers (Cooley and Moriarty
1997; Fletcher et al. 2012; Goldzweig et al. 2013; Kim et al. 2008, 2015; Li and Loke 2013;
Litzelman and Yabroff 2015; Martire et al. 2004; Mehnert et al. 2018; Northouse et al. 2012;
Sklenarova et al. 2015; Vellone et al. 2014).
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How family/friend informal caregiver networks impact relationships between cancer-related
debt and MHQOL may also be unique within rural communities. Rural norms of resiliency
and autonomy may lead to greater preference for no or relatively few caregivers (e.g., to
exercise self-reliance or avoid stigma) (Amato and Zuo 1992; Kirby et al. 2016; Myers and
Gill 2004; Weaver, Roberto, and Blieszner 2017). Preferences may not be actualized
however, due to spontaneous and chronic cancer survivorship needs (Cheng et al. 2014;
Leach et al. 2017; Sterba et al. 2017). However, larger caregiver networks may not represent
more quality care for rural survivors; instead, they may reflect more widely dispersed,
inconsistent caregiving (Keating et al. 2003) and less intensive provision of care (Kayser,
Watson, and Andrade 2007; Li, Mak, and Loke 2013; Maguire et al. 2018; Sterba et al.
2014; Yabroff and Kim 2009). This wide dispersion of caregiving may manifest in terms of
more diversity in relationship types (e.g., not just primary spousal caregiver) and less daily
engagement with caregivers overall. Furthermore, rural cancer patients’ more diverse social
networks, including more non-spousal caregivers and friends, appears to be due to the
necessity of geographic proximity, rather than relationship strength and patient preferences
(Burns et al. 2015; Kirby et al. 2016). Thus, larger, more diverse family/friend informal
caregiver networks may not necessarily reflect patients’ access and utilization of available
social support, but rather limited collective resources (e.g., limited capacity to provide
financial support, limited time to provide tangible support) (Mulia et al. 2008) and a need'to
have many individuals to help them during their cancer diagnosis (Perry and Pescosolido
2015). However, to date, there is limited evidence describing /ow social factors may
moderate associations between cancer-related stressors and health outcomes among rural
cancer survivors. Our study advances this literature by examining specifically how structural
components of family/friend informal caregiver networks (size, spousal caregiver, % kin,
communication frequency) moderate associations between cancer-related debt and MHQOL
among rural cancer survivors.

Current Study

This study contributes to literature characterizing cancer-related debt and its effects among
rural populations in the U.S. First, we examined the association between cancer-related debt
and MHQOL among a population of rural cancer survivors. We hypothesized that rural
survivors who reported cancer-related debt reported lower MHQOL than those who did not
report cancer-related debt. Second, we tested whether the association between cancer-related
debt and MHQOL differed by family/friend informal caregiver network factors, specifically
caregiver network size, presence of spousal caregiver, percent of kin caregivers, and percent
of caregivers with whom the survivor has daily communication. We hypothesized that
cancer-related debt would be more strongly associated with MHQOL among survivors with
larger family/friend informal caregiver networks, networks without spousal caregivers,
networks with fewer family caregivers, and networks with less daily communication.

DATA AND METHODS

Data

The Illinois Rural Cancer Assessment (IRCA) study was a statewide cross-sectional
assessment that examined mental and physical health among rural cancer survivors and
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caregivers. For the current study, we focused only on survivor participants. This study was
approved by the University of lllinois at Chicago Institutional Review Board and University
of lllinois Cancer Center Protocol Review Committee. All participants provided informed
consent either verbally (for phone and mail survey participants) or online.

Participant recruitment occurred in two waves (Wave 1: January 2017 — February 2018 and
Wave 2: March 2018 — September 2018). Wave 1 recruitment methods included physical
flyers placed in clinical and community organizations that serve rural populations, including
cancer centers, public health departments, clinics, and hospitals, churches, hair salons,
support groups and at cancer-related events (e.g., Relay for Life); and electronic flyers
distributed through websites, listservs, and social media. We focused Wave 2 recruitment
efforts on outreach to rural African American adults in Illinois. We purchased a commercial
list of landline and cellular phone numbers that used specific demographic targets and
algorithms to identify African American adults from non-metropolitan counties in Illinois
(2013 Rural Urban Continuum Code [RUCC] =4), as well as one metropolitan county
(RUCC=3), due to its high proportion of African American adults and proximity to
neighboring nonmetropolitan counties (United States Department of Agriculture 2016).
Approximately 1-2 days prior to calling cellular phone numbers, research personnel sent
text messages and an image of the recruitment flyer. Landline numbers only received a
phone call from research personnel. The study team attempted to contact 3,214 phone
numbers. The number of surveys completed of these attempted contacts was 20. For both
waves, interested participants were able to visit a website or call research personnel, and
interested Wave 2 participants could also respond to the recruitment text message with an
attached website link. Of the final sample (n = 139), 119 survivors participated in Wave 1.
See Figure 1 for an overview of IRCA study enrollment.

After undergoing screening related to eligibility criteria (self-reported as 18 years or older, a
cancer survivor, and a rural resident of the state of Illinois) and providing informed consent,
participants in both waves completed the survey either online, by phone, or by mail. The
survey took 60-90 minutes to complete. Participants received a $15 or $25 incentive. The
incentive amount was increased midway through the study in order to encourage
participation. All data were entered into a Qualtrics survey database by the participant or
study staff, depending on mode of administration. Data were exported into IBM SPSS
version 24 for analysis.

Covariates were measured with questions from the 2016 Behavioral Risk Factor
Surveillance System (BRFSS) and the 2011 Medical Expenditure Panel Survey (MEPS)
Experiences with Cancer Survivorship Supplement to obtain demographic and cancer-
related information (Centers for Disease Control and Prevention 2016; Yabroff et al. 2012).
Covariates included demographic characteristics (age, sex, race, marital status, education,
employment, household income, household size, and rurality) and cancer-related
characteristics (cancer site, number of cancers, time since last treatment, and treatment-
related symptoms). We included treatment-related symptoms experienced during the past
week to approximate disease severity and related complications, using an adjusted Physical
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Symptoms subscale of the Memorial Symptom Assessment Scale (Portenoy et al. 1994),
which included the average of the following 8 symptoms: lack of appetite; lack of energy;
pain; feeling drowsy; dry mouth; nausea; vomiting; and dizziness. Scoring incorporated the
presence, frequency, and associated severity/distress of each symptom (0 = symptom not
present; 0.8 = symptom present with no distress; 1.6 = symptom present and causes a little
bit of distress; 2.4 = symptoms present and causes some distress; 3.2 = symptom present and
causes quite a bit of distress; 4.0 = symptom present and causes much distress).

Cancer-related debt was measured using a single-item question modified from the 2011
MEPS: “Have you or has anyone in your family had to borrow money, go into debt, or file
for bankruptcy because of your cancer, its treatment, or the lasting effects of that treatment?”
Possible response categories were No or Yes. In the analyses and results, cancer-related debt
is referred to as “debt”.

Mental Health-related Quality of Life (MHQOL) was measured using the Short Form-12
Health Survey (SF-12) Mental Component Summary Score (MCS-12). Scores range from 0
to 100, where 0 indicates the lowest level of health and 100 indicates the highest (Ware,
Kosinski, and Keller 1996). The MCS-12 includes measures of general health, physical
functioning, role functioning (physical), role functioning (emotional), bodily pain, vitality,
mental health, and social functioning (Ware, Kosinski, and Keller 1996), providing a
comprehensive assessment of mental health and well-being. All MCS-12 questions asked
how respondents had been feeling in the past 4 weeks, except for three questions that asked
how respondents were feeling “now”. The MCS-12 scale was created by generating
indicator variables, adding population weights, summing all variables, and transforming the
summary scale to norm-based scoring, as outlined by Ware, Kosinski and Keller (1996).

Family/friend informal caregiver network size and composition were assessed using
items and procedures from Burt’s General Social Survey social network instrument (Burt
1984). Similar to other ego-network measurement tools, there was first a description of
family/friend informal caregivers (“This section is about caregivers, meaning friends or
family members who may have provided help with getting to the doctor, going to
appointments with you, making decisions about treatment, or providing other types of care
and support during or after cancer treatment.”). Subsequently, participants were asked,
“Since the time you were first diagnosed with cancer, has any friend or family member
provided care to you during or after your treatment?.” If participants answered yes, they
were asked to enter names on a table that had 5 columns (“For each person, please fill in
their name in the top row.”). We used the number of unique names provided to calculate
caregiver network size. Limiting the number of identified names has been previously noted
as useful for pilot field studies, such as this one, to minimize respondent burden (Schneider
et al. 2013) and demonstrate feasibility of social network data collection (Burt 1984).
Subsequently, participants were told, “We’d like to find out a little more about this person/
these people. Please answer all of the questions for each person, individually. Every
caregiver will have their own column.” They then provided each caregiver’s demographic
information, current communication status, and their relationship to the participant (name
interpreter questions). From these variables, we estimated the following four variables:
family/friend informal caregiver network size (0-5); if one of the caregivers was a spouse
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(no/yes); percent of caregivers who were non-spousal relatives (0-100%); and percent of
caregivers with whom survivors had current daily communication (0-100%).

Statistical Analysis

RESULTS

We first provided missingness and descriptive statistics for demographic, cancer-related,
family/friend informal caregiver network factors and MHQOL, in Table 1, for the 135
participants who had data on cancer-related debt, network factors, and MHQOL. We
conducted bivariable chi-square, Pearson’s exact tests, and regression analyses to examine
differences between demographic, cancer-related, network, and MHQOL variables by debt
status (Table 1).

Next, we conducted bivariate regressions to examine the relationship of debt, network,
demographic, and cancer-related factors with MHQOL (Table 2). Only one predictor was
included per model in Table 2. Effect sizes and unstandardized coefficients with 95%
confidence intervals are reported. These analyses identified covariates to include in
subsequent moderation analyses.

For the moderation models, described in Table 3, we followed the moderation checklist
provided by Frazier, Tix and Baron (2004). We checked for interactions between the
predictor, debt, and each of the four family/friend informal caregiver networks factors; we
then stratified by the signification interaction (Frazier, Tix, and Barron 2004). Due to the
observational nature of our study, there were unequal sizes in groups. First, we conducted
one multivariable linear regression wherein the outcome was MHQOL and the predictors
were debt, all four network factors, and the demographic and cancer-related covariates
(Model 1). Next, we conducted four multivariable linear regressions, wherein the outcome
was MHQOL and predictors included covariates identified by Tables 1 and 2, main effects
(debt, 4 network factors), and one interaction term (debt*network factors) (Models 2-5). A
statistically significant interaction term indicated support for moderation. If significant, we
depicted group-specific estimates for survivors with no debt and survivors with debt based
on the moderating network characteristic. We also described patterns from supplemental
analyses.

Finally, in Table 4, we conducted bivariable chi-square, Pearson’s exact tests, and regression
analyses to examine differences between demographic, cancer-related, social, and MHQOL
variables by network factors that emerged as moderators.

Table 1 presents demographic and cancer-related sample characteristics. A majority of the
sample were women (83%), 90% identified as non-Latino white, 70% were married, 44%
had a Bachelor’s degree or above, 48% had an annual household income of $50,001 or
above, and 62% lived in counties designated as non-metropolitan. Approximately 21% of
our sample reported multiple cancers, 63% reported at least one treatment-related physical
symptom, and 36% of our sample had completed treatment over 5 years before survey
participation. Over a quarter of the sample (n=37) reported cancer-related debt. The average
MHQOL score was 49.32 (SD = 10.25). With regard to missingness, four were missing data

J Health Soc Behav. Author manuscript; available in PMC 2020 April 02.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hallgren et al.

Page 8

on one of our primary variables, seven were missing current annual household income, three
were missing household size, one was missing cancer site, and one was missing time since
the last cancer treatment. To address missingness, we used complete case analysis, given
models with imputed and nonimputed data were comparable. For supplementary analyses
with imputed data (Appendix 1), we used chained equations imputation (White, Royston,
and Wood 2011) with 20 iterations, based on decisions concerning the fraction of missing
information and a minimal tolerance for power falloff (Graham, Olchowski, and Gilreath
2007). Imputation models specified interactive terms of interest, in line with von Hippel’s
recommendations (Mon Hippel 2009), as well as covariates listed below.

Table 2 presents associations between debt and MHQOL with cancer-related debt status,
network factors, demographic factors, and cancer-related factors. Participants reporting
cancer-related debt, younger participants, participants reporting more treatment-related
physical symptoms, and participants who more recently completed treatment reported worse
MHQOL. Associations were mostly small in terms of magnitude, except for a moderate
association between treatment-related physical symptoms and MHQOL. Participants with
larger networks, participants with networks with more relatives, younger participants, and
participants with larger household sizes had greater odds of reporting debt. Associations
were relatively small in terms of magnitude, except for a moderate association between %
kin caregivers and debt. Based on these analyses and previous literature regarding MHQOL,
we included the following covariates in subsequent models: age, marital status, household
size, treatment-related physical symptoms, and time since last treatment. We did not adjust
for sex and race in primary analyses, due to small cell sizes. Appendix 1 provides
supplement analyses with all covariates included, which should be treated cautiously.

Table 3 presents findings from different multivariable regression models including debt and
informal caregiver network factors (caregiver network size, spousal caregiver, percentage kin
caregivers, percentage daily communication) on MHQOL, after adjusting for age, marital
status, household size, treatment-related physical symptoms, and time since last treatment.
There were no significant main effects when including cancer-related debt and all four
network factors (Model 1). Multivariable regression models including interaction terms
(Models 2-5) suggested a significant interaction between debt and family/friend informal
caregiver network size. Figure 2 depicts group-specific estimates by caregiver network size
and associated standard errors. Among participants with family/friend informal caregivers,
participants with debt appeared to report slightly worse MHQOL than participants without
any debt.

Given these findings, we conducted chi-square, Pearson’s exact tests, and regression
analyses to examine differences between demographic, cancer-related, informal caregiver
network, and MHQOL variables by caregiver network size (Table 4). Significant differences
were observed in age and cancer site diagnoses across participants with no caregivers, 1-2
caregivers, and 3-5 caregivers. Patients with 3-5 caregivers appeared to be somewhat
younger and more likely to have a breast cancer diagnosis. In comparison to participants
with 1-2 caregivers, participants with 3-5 caregivers reported a greater proportion of
caregivers who were relatives and a lower proportion of caregivers with whom they had
daily communication.
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DISCUSSION

This study contributes to a small but growing body of literature regarding cancer-related
financial hardship among rural cancer survivors. Only four studies of which we are aware
have addressed this topic (McDougall et al. 2018; Palmer et al. 2013; Pisu et al. 2017; Zahnd
et al. 2019). No research, to our knowledge, has examined the relationship between cancer-
related debt and MHQOL among rural cancer survivors. Further, no research has examined
the interactive effects of diverse determinants of rural survivors” MHQOL, including how
cancer-related debt and family/friend informal caregiver networks interact.

In the current study, rural survivors who reported debt were younger, less likely to be
married, lived in households with more individuals, and less likely to have a spousal
caregiver. A study characterizing variation in financial hardship among rural survivors found
younger breast cancer survivors had greater out-of-pocket cost burden, compared to older
survivors (Pisu et al. 2017). Thus, it appears that younger rural survivors may be particularly
vulnerable to cancer-related financial hardship.

When we examined the relationship between cancer-related debt and MHQOL among rural
survivors, we found that debt had a significant depressive effect on MHQOL for survivors
who had any family/friend informal caregivers, but not for survivors without family/friend
informal caregivers (0 caregivers). Our findings suggest that larger family/friend informal
caregiver networks exacerbate the negative effect of cancer-related debt on rural survivors’
MHQOL. These findings supplement what is already known about the role of social
connectedness in cancer survivors’ health outcomes by focusing on established family and
friend ties in the caregiving context. Our study findings can be interpreted in a number of
ways.

First, our findings may implicate collective poverty and poor relationship quality. Within
economically under-resourced networks, larger family/friend informal caregiver network
size may not represent greater access to resources, as noted above (Mulia et al. 2008). As
Kawachi and Berkman (2001) note, “social connections may paradoxically increase levels of
mental illness symptoms among women with low resources, especially if such connections
entail role strain associated with obligations to provide social support to others” (2001: 458).
Simultaneously, our findings may suggest that survivors have to rely on more relationships
that are poorer in quality, which is linked to worse health outcomes (Kroenke et al. 2012).

Second, our findings may reflect exposure to debt stigma. Stigma associated with financial
hardship may be understood as the internalization of neoliberal ideologies and assumed
personal responsibility for one’s debt (Sweet 2018). It may be particularly great in the
context of marginalized populations in vulnerable social positions (Peacock, Bissell, and
Owen 2013). Related research suggests that poor rural residents are more likely to perceive
assistance, whether from government or society, as negative (Amato and Zuo 1992; Myers
and Gill 2004); therefore, “accepting needed help can further feelings of inadequacy and
failure” (Myers and Gill 2004: 236). Furthermore, poverty has a greater stigma in rural areas
(Amato and Zuo 1992; Myers and Gill 2004; Rank and Hirschl 1988), and we may be
observing a similar stigma regarding cancer-related debt among rural survivors. This may be
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particularly exacerbated in large networks, wherein there are many opportunities for
“shame-inducing” social comparisons with caregivers and other members of their
community (Peacock, Bissell, and Owen 2013). Thus, those with larger family/friend
informal caregiver networks may perceive additional stigma and embarrassment related to
cancer-related debt, rather than a positive buffering effect of financial strain on MHQOL.

Third, our findings may demonstrate greater patient need in relation to cancer, which may
heighten the impact of financial stress and approximate negative interpersonal dynamics
(e.g., greater conflict). This would align with research on other health conditions, wherein
network activation, and subsequently network size, may be positively related to disease
severity (Perry and Pescosolido 2015). While we have data on treatment-related physical
symptoms and social network size, we did not have an adequate sample size to assess the
interactive effects of network size, physical symptoms, and debt. Relatedly, it is possible that
the objective and perceived impacts of debt may differ by cancer site. Within our sample,
more survivors of skin and gynecological cancers reported having no caregivers than those
with breast or digestive cancers or lymphoma. Skin cancer has historically been one of the
least invasive and financially burdensome cancers to treat, though treatment costs are rising
in recent years (Chen, Kempton, and Rao 2016; Rogers and Coldiron 2009).

Limitations of the current study include its cross-sectional design; low response rates;
limited racial and gender representation of cancer survivors in rural lllinois; focus on family/
friend informal caregivers; and measurement issues. Our cross-sectional design inhibited our
capacity to assess causal relationships. Due to low response rates, our sample was small and
included predominantly non-Latina white women, despite our efforts to obtain a more
diverse sample. The failure to recruit minority participants was in part due to limited
resources to conduct comprehensive statewide recruitment by trusted community partners.
Simultaneously, it should be noted that the rural population in Illinois is relatively less
racially/ethnically diverse than other rural communities throughout the United States (91%
non-Latino white in 2010) (Housing Assistance Council 2012). Relatedly, Wave 2 involved
commercial phone lists; yet, previous research has suggested that recruitment from trusted
sources may be more effective in recruiting minority populations than random digit dialing
and other “cold call” efforts (Yancey, Ortega, and Kumanyika 2006).

Our findings were also likely affected by having a sample of mostly women. Our study may
specifically reflect rural women’s unique challenges with employment (Smith 2011) and
simultaneous pressure to be the primary source of family income as rural men’s jobs wane
(Smith and Tickamyer 2011), women cancer patients’ worse mental health relative to their
male counterparts (Linden et al. 2012), and rural women’s elevated risk for mental health
problems (Myers and Gill 2004). With regard to networks and cancer outcomes, it should be
noted that a significant proportion of the literature on the networks of cancer survivors has
focused on women cancer survivors (Kroenke 2018). Limited existing literature suggests
that network and support effects on mental health may be stronger among women (Hann et
al. 2002), potentially due to the different types of support that are given to them relative to
men (Wareham, Fowler, and Pike 2007). Altogether, our findings regarding cancer-related
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debt, informal caregiver networks, and MHQOL may not be generalizable or relationships
may be weaker for men survivors.

Our study may also have been affected by the types of measures we used. The use of self-
reported measures of debt and disease severity may contribute to response bias and limit the
interpretation of findings. Unfortunately, we were not able to incorporate robust self-report
or objective measures of disease severity (i.e., duration of treatment, cancer stage) in
analyses, although we did include time since treatment and treatment-related physical
symptoms as proxy covariates. Future work would benefit from using cancer tumor registry
data (Centers for Disease Control and Prevention 2019), which includes information on
stage of disease at treatment as well as time from treatment. Further, our instruments to
characterize survivors’ caregiver networks were limited in terms of the number of alters that
participants could identify and due to the wording, which offered a somewhat broad
definition of support and caregiving. Future studies should consider a more inclusive name
generator, wherein the survivor is prompted to provide all possible names, to calculate a
robust measure of family/friend informal caregiver network size. This will also be helpful
for contextualizing research on rural survivors’ networks relative to research that leverages
other measures of caregiver network size (Ashida et al. 2009; Payne, Palmer Kelly, and
Pawlik 2019; Sapp et al. 2003). While measures of social network size are different and
challenging to compare, we note that relatively few individuals in this study reported the
maximum number of alters (5). The wording of name generators can affect which alters are
identified and the overall composition of participants’ networks (Bailey and Marsden 1999;
Marsden 2003; Straits 2000). Wording is thus particularly important, given the composition
of missing data/missed alter opportunities has important implications for bias in social
network research, although networks regarding peer influence may be relatively stable in the
face of such missing data (Smith, Moody, and Morgan 2017). Future studies are warranted
that leverage multiple name generators to address these potential effects, especially in terms
of highlighting specialized types of support (e.g., nurses, healthcare workers) and caregiving
(e.g., paid versus informal).

Our findings may have been different if we had included formal caregivers, healthcare
workers, and/or more peripheral but cancer-specific ties (e.g., peer survivors) in our analysis.
While distress may also be experienced in the patient-formal caregiver relationship
(Goldzweig et al. 2015), given the temporary nature of such relationships and specialized
cancer-specific support they provide, it’s possible that their presence would have buffered
the effect of cancer-related debt on MHQOL for survivors. Furthermore, measurement
including more broad social networks may have demonstrated more buffering effects, based
on the past literature (Beasley et al. 2010; Berkman 1995; Chou et al. 2012; Cornwell and
Laumann 2015; Frank, Davis, and Elgar 2014; Haynie et al. 2018; Huang and Hsu 2013;
Klijs et al. 2017; Kroenke et al. 2006; Michael et al. 2002; Sapp et al. 2003; Schafer and
Koltai 2015). While we provide interesting data regarding a specific type of network (i.e.,
family/friend informal caregivers), it is pivotal for future studies to replicate our findings by
capturing data on survivors’ broader, more diverse networks. Further, our study did not
characterize the type, amount, and benefit of support that caregivers provided.
Characterizing the type of support is needed in future studies, as there is variation in how
different types of support are associated with health (Cohen and Wills 1985; Tajvar, Grundy,
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and Fletcher 2018). We also did not measure c/oseness, or the strength of the relationships
between survivors and their caregivers, which may be particularly relevant for MHQOL
(Kossakowski et al. 2016; Perry and Pescosolido 2015). Future studies are warranted that
address these gaps for substantive theoretical and practical implications regarding networks,
financial factors, and health. Objective measures of debt and psychosocial stress are also
needed to confirm study findings.

Despite the aforementioned limitations, our study is an important contribution to the
growing body of literature regarding cancer-related financial hardship among rural cancer
survivors (McDougall et al. 2018; Palmer et al. 2013; Pisu et al. 2017; Zahnd et al. 2019). To
our knowledge, the present study is the first to examine the relationship between cancer-
related debt and MHQOL among rural cancer survivors, and to assess how family/friend
informal caregiver networks moderate this relationship.

Implications for Future Research and Conclusion

Future research on cancer-related financial hardship should recruit larger, more diverse
samples in order to more fully assess the impact of this stressor on underserved rural
survivors. Such work is pivotal, given these suggestive findings may have important
implications but cannot be confirmed without larger, more representative samples. Indeed,
our use of validated survey tools from the 2011 MEPS Experiences with Cancer
Survivorship Supplement, BRFSS, the General Social Survey social network instrument, and
the Short Form-12 Health Survey allows comparison with research on other cancer survivor
populations. Further, future work should also investigate the nature of ties between survivors
and their caregivers in more depth, including using strategies discussed above to measure
network size, to incorporate different segments of patients’ networks, to quantify type,
amount, and benefits of support given, and to incorporate closeness and centrality measures.
The topic of potential stigma related to cancer-related financial strain among rural
populations also requires further inquiry. Finally, researchers should direct efforts toward
understanding how cancer-related financial hardship can best be ameliorated for rural
survivors. We support recent calls for increased investment in research in rural areas in order
to more fully understand the impact of cancer for America’s rural residents (Blake et al.
2017; Ghazarian, Martin, and Lam 2018; Meilleur et al. 2013; Paskett 2015).

This study makes a key contribution to a growing body of literature on cancer-related debt
and its impact on rural cancer survivors. The current study advances this small but emergent
body of literature by establishing a negative association between debt and MHQOL among
rural survivors with larger family/friend informal caregiver networks.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 2.
Mean Differences and Associated Standard Errors in Mental Health-related Quality of Life

between Survivors Reporting No Debt versus Any Debt Among Survivors with No Family/
Friend Informal Caregivers, 1-2 Family/Friend Informal Caregivers, and 3+ Family/Friend
Informal Caregivers (n= 125).
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