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Purpose/Objectives: To evaluate whether survivorship of multiple primary cancers (MPCs)
is associated with psychological distress, positive health behaviors, and benefit finding.

Design: Secondary analysis of the 2010 Livestrong cross-sectional survey.
Setting: Online survey.
Sample: 238 MPC survivors and 3,295 single cancer survivors.

Methods: Chi-square and t tests for group comparisons were used. Multivariate linear
regression, adjusted for covariates, was used to determine associations between variables.

Main Research Variables: MPC versus single cancer; psychological distress, health be-
havior (healthy lifestyle and positive healthcare utilization), and benefit-finding scores.

Findings: Survivors of MPCs (compared to single cancer survivors) were significantly older,
less likely to have a spouse or partner, further out from original cancer diagnosis, and less
likely to be employed full-time, and they differed by cancer diagnoses and survivorship
stage. Having MPCs was associated with significantly higher psychological distress and
healthcare utilization but not healthy lifestyle or benefit finding.

Conclusions: Relative to those with single cancers, MPC survivors are at increased risk for
psychological distress and are more likely to receive recommended cancer screenings.
Additional research is needed to understand mechanisms surrounding psychological
distress in MPC survivors.

Implications for Nursing: Targeted distress screening in MPC survivors may allow for early
identification and interventions to ameliorate distress and reduce negative downstream
health effects.

ne in five cancers diagnosed in the United States will occur in someone
who has a previous cancer diagnosis, and these multiple primary can-
cers (MPCs) are a major cause of morbidity and mortality in cancer
survivors (Bluethmann, Mariotto, & Rowland, 2016; De Gonzalez et
al., 2011; Morton, Onel, Curtis, Hungate, & Armstrong, 2014).

A second cancer, or MPC, is the occurrence of a new cancer that is histologically
distinct from the original primary cancer and has been ruled out as metastatic
disease of the primary tumor (Begg, 1999). An example of someone who is an MPC
survivor is an individual who experiences breast cancer and later presents with a
new diagnosis of ovarian cancer. Contrast this with a woman with breast cancer
that metastasizes to the bone, which is diagnosed as metastatic spread of the
original breast cancer; this would not be considered an MPC. Risk of developing
subsequent MPCs varies by site of first primary cancer, age at first cancer diagno-
sis, environmental and behavioral exposures, genetic susceptibility, and cancer
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treatment effects (American Cancer Society, 2009, 2014;
Morton et al., 2014).

The National Academy of Medicine, other profes-
sional organizations, cancer survivorship advocates,
clinicians, and scientists have called for an increased
focus on addressing the health and psychosocial
needs of the growing population of cancer survivors
(American Cancer Society, 2016; Institute of Medicine,
2006; Klein et al., 2014; Knobf et al., 2015; Miller et
al., 2016; Mullan, 1985, 2016), and the MPC popula-
tion represents an understudied and at-risk group in
critical need of additional research. Although having a
single cancer has been linked to risks for psychologi-
cal distress (Holland et al., 2013; Mitchell et al., 2011,
National Comprehensive Cancer Network, 2017a),
poor health behaviors (Mowls, Brame, Martinez, &
Beebe, 2016; Underwood et al., 2012), and poor physi-
cal health outcomes (Ness, Wall, Oakes, Robison, &
Gurney, 2006; Stein, Syrjala, & Andrykowski, 2008)
that can persist throughout cancer survivorship, an
initial small body of literature is evolving to suggest
that the risk for these poor outcomes appears to be
even greater in MPC survivors (Andrykowski, 2012;
Belcher, Hausmann, Cohen, Donovan, & Schlenk, 2016;
Burris & Andrykowski, 2011; Dowling et al., 2013; Go-
tay, Ransom, & Pagano, 2007; Thong et al., 2013). Most
cancer survivorship literature, however, has been
conducted irrespective of the number of cancer di-
agnoses, limiting the ability to understand potentially
unique experiences and needs in this survivor subset.
In addition, no studies of MPC survivors have ana-
lyzed a large national dataset, such as the Livestrong
survey, that focuses entirely on post-treatment cancer
survivorship issues.

Many cancer survivors experience persistent late
and/or long-term effects of cancer and cancer treat-
ment (National Comprehensive Cancer Network,
2017b). Uncontrolled psychological distress in cancer
survivors is known to negatively affect quality of life,
adherence to surveillance recommendations, and
engagement in health-promotion activities (National
Comprehensive Cancer Network, 2017a). Previous
cancer survivorship literature has demonstrated
that healthy lifestyle behaviors are associated with
decreased chronic illness and improved health and
quality of life (Blanchard, Courneya, & Stein, 2008;
Davies, Batehup, & Thomas, 2011; Ford et al., 2009).
Benefit finding, the perception of positive changes
(e.g., renewed appreciation for life following adver-
sity), has been found in single cancer populations
and may also be related to positive health behavior
change and psychological adjustment (Harper et al.,
2007; Hawkins et al., 2010; Kanera et al., 2016; Low et
al., 2014). Previous cancer survivorship research has
been conducted without consideration of patients’
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history of MPCs, but early evidence suggests that
this growing population of MPC survivors may be at
an increased health risk, highlighting a critical need
to build the science to identify potentially modifiable
risk and protective factors contributing to health
outcomes in this unique cancer survivor population.

The purpose of this secondary analysis of 2010
Livestrong national cancer survivorship survey data
is to evaluate whether MPC survivorship is associated
with psychological distress, positive health behaviors,
and benefit finding. The current article reports (a)
sociodemographic and clinical differences between
survivors of single cancers versus MPCs and (b) the
contribution of MPC survivorship to psychological
distress, positive health behaviors, and benefit find-
ing after controlling for important covariates. Findings
from this study were used to make recommendations
applicable to a wide range of nurses to support MPC
survivors.

Methods

The 2010 Livestrong Survey for People Affected
by Cancer was a cross-sectional survey conducted
online from June 2010 to March 2011. Constituents of
Livestrong were notified about the survey via email,
Twitter, and Facebook. Partner organizations, state
cancer coalitions, and comprehensive cancer cen-
ters shared survey information with their respective
constituents and/or patients (Beckjord et al., 2014;
Campbell et al., 2011; Shapiro et al., 2009).

The 2010 Livestrong survey was developed in
response to recommendations from the Institute
of Medicine (2006), now referred to as the Health
and Medicine Division of the National Academies of
Sciences, Engineering, and Medicine, that nonprofit
organizations increase their support of cancer sur-
vivorship research and associated mechanisms and
was aimed at examining post-treatment survivorship
issues. The Livestrong Foundation developed items
for the preceding 2006 Livestrong survey through a
multiyear formative research process, during which
experts and cancer survivors were consulted to incor-
porate challenges faced by cancer survivors. Many
of the 2006 Livestrong survey items were retained
in the 2010 survey following a RAND Corporation
analysis that examined survey response patterns and
content (Rechis et al., 2011). Main topic areas in the
2010 survey included physical, emotional, and day-
to-day concerns, as well as meaning making, informa-
tion seeking, advocacy, and engagement. Additional
details regarding survey development, participant
recruitment, and survey administration have been
previously published (Beckjord et al., 2014; Low et
al., 2014; Posluszny et al., 2015; Rechis et al., 2011).
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Sample

The parent study received institutional review board
(IRB) approval (Rechis et al., 2011), and this analysis of
deidentified 2010 Livestrong survey data was approved
by the University of Pittsburgh IRB. The initial survey
included 4,192 post-treatment adult cancer survivors
whose data were considered for this study. Sample
selection by single and MPC groups is described here
and presented as a flow chart in Figure 1.

Survey respondents were asked to report their type
of cancer (primary site) and could choose from an ex-
tensive 88-item checklist of cancer types. Respondents
were also asked to separately identify any additional
cancer diagnoses or recurrences. A priori decisions
were made to exclude nonmelanoma skin cancer cases
in single and MPC groups. Additional exclusion criteria
for the MPC group included second cancer identical to
first primary cancer (i.e., recurrence); definite or prob-
able metastatic disease for common sites of cancer
metastases (i.e., bone, liver, lung, and brain) (National
Cancer Institute, 2017); and/or unclear, missing, “I don’t
know,” or non-cancer “other” diagnoses that were not
actual cancer diagnoses (e.g., stroke).

Variables of Interest

Respondents were classified as either single or MPC
survivors as previously described. The following cat-
egories of variables were assessed in the Livestrong
survey by asking, “Since completing treatment, have
any of the following statements been true for you as
a result of your experience with cancer?” A series of
statements followed, to which respondents could
answer “yes,” “no,” or “I don’t know.” “I don’t know”
replies were treated as missing data in this study.
Individual survey item endorsements were used to
compute sum scores for the four survey outcome
categories of interest.

Psychological distress, healthy lifestyle, and
benefit finding: Psychological distress consisted
of eight items pertaining to anxiety; worry, tension,
or stress; preoccupation with cancer; worry about
dying from cancer; worry about cancer recurrence;
depression; and mood swings. Health behaviors were
divided into two categories: healthy lifestyle and posi-
tive healthcare utilization. The four healthy lifestyle
behavior items were leading a healthier lifestyle, regu-
lar physical activity (two to three times per week),
healthier diet, and attempts to take care of health.
Positive healthcare utilization included three items:
attending regular medical appointments, monitoring
for second cancer, and being up to date on recom-
mended cancer screenings. Six benefit-finding items
included greater appreciation for life, recognition of
what’s important in life, renewed spirituality, ability
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FIGURE 1. Flowchart of Process Resulting
in Post-Treatment Adult Cancer Survivor Sample

to better deal with stress, better coping, and overall
feeling like a better person.

Sociodemographic and clinical variables: Sociode-
mographic variables consisted of age at survey, gender,
race, partner status (i.e., single, divorced/widowed, or
married), children younger than age 18 years living in
the home, educational status, total household income,
and employment status. Cancer-related clinical vari-
ables included age at initial cancer diagnosis, years
since diagnosis, first primary cancer diagnosis (includ-
ed categories for top five most prevalent diagnoses rep-
resented by respondents [breast, testicular, colorectal,
hematologic, and prostate]; remaining diagnoses were
represented by “other”), years since last treatment,
stage of survivorship (i.e., currently on treatment, liv-
ing with cancer as a chronic illness, less than one year
post-treatment, one to five years post-treatment, greater
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than five years post-treatment, and prefer not to
answer/unsure), and cancer treatment received (i.e., no
chemotherapy, chemotherapy only, or chemotherapy
plus surgery and/or radiation). The selection of these
predictor variables was driven by critical variables
identified in the MPC literature (Andrykowski, 2012;
Belcher et al., 2015, 2016; Burris & Andrykowski, 2011;
Dowling et al., 2013; Thong et al., 2013).

Analyses

Descriptive statistics were used to characterize
the sample and key variables of interest. To com-
pare characteristics between single cancer and MPC
groups, the authors used independent sample t tests
for continuous variables and chi-square for categori-
cal variables. Post-hoc contingency table analyses
using Pearson’s chi-square test were conducted for
categorical variables reaching statistical significance,
and Bonferroni adjusted p values were calculated to
correct for type I error.

Predictor variables of interest were selected a priori
based on the literature and were included in the em-
pirically driven multivariate analyses. Multivariate
linear regression analysis with listwise deletion was
used to develop models for predicting the overall
categories of psychological distress, healthy lifestyle
behaviors, positive healthcare utilization, and ben-
efit finding, adjusted for statistically (p < 0.05) and
theoretically significant covariates. Variables were
included as model covariates if they (a) were related
to MPC in bivariate analyses at p < 0.05 or (b) were as-
sociated with outcomes in previously published work
(i.e., were statistically or theoretically significant).
Predictor variables included the following sociodemo-
graphic and clinical variables: age at time of survey
and at initial diagnosis; time since first diagnosis;
gender; race; marital status; children younger than
age 18 years living in the home; education; income;
employment status; first primary cancer diagnosis;
time since last treatment; stage of survivorship; type
of cancer treatment(s); and survivorship of MPC.
Test statistics are presented for each full regression
model followed by standardized beta and p values for
statistically significant predictors within each model.

The data were analyzed using SPSS®, version 22. All
tests were two-tailed, and the statistical significance
criterion threshold was set at p < 0.05 unless other-
wise noted for Bonferroni corrections.

Results

Descriptive statistics are displayed in Tables 1 and
2 for single cancer (N = 3,295) and MPCs (N = 238)
groups. MPC participants differed significantly from
those with single cancer diagnoses in that they were
older at the time of survey completion and were
further out from their initial diagnosis. In addition,
groups differed statistically by partner status, em-
ployment status, type of first primary cancer diagno-
sis, and stage of survivorship. Specifically, those with
MPCs were less likely to have had breast cancer and
were more likely to have had one of the less common
cancers represented in the dataset (i.e., “other”) as a
first primary cancer diagnosis. First primary cancer
diagnoses most frequently represented in the “other”
category for MPC survivors included ovarian, uterine,
and thyroid cancers. Breast cancer and melanoma
were the two most commonly reported second pri-
mary cancer diagnoses for MPC survivors. MPC
survivors were also more likely than single cancer
survivors to endorse living with cancer as a chronic
illness when identifying their stage of survivorship.
Being divorced or widowed was more common in
MPC survivors, but this difference was not significant
after Bonferroni adjustment.

Mean scores for primary outcomes by single
and MPC groups are displayed in Table 3. The final
psychological distress model accounted for 8% of
the model variance (F[35, 2,670] = 7.51, p < 0.001).
Significant predictors of psychological distress in
the final model included age at survey (standardized
beta = -0.195, p = 0.012), gender (female [standard-
ized beta = 0.171, p < 0.001]), partner status (di-
vorced or widowed [standardized beta = 0.075, p =
0.002] and married [standardized beta = 0.054, p =
0.045]), first primary cancer diagnosis (colorectal
[standardized beta = 0.042, p = 0.045]), stage of
survivorship (living with cancer as a chronic illness

TABLE 1. Sample Characteristics for Age and Time Since Diagnosis by Group

Single Cancer

Multiple Primary

(N =3,295) Cancers (N = 238)
Characteristic X SD X sD t Test (df) 95% Cl
Age at survey (years) 48.4 12.5 53.3 11.3 t(3,519) = -5.89 [-6.54, -3.28]
Age at initial diagnosis (years) 429 13.8 41.8 15.2 t(3,488)=1.15 [-0.76, 2.91]
Time since first diagnosis (years) 51 6.5 11.4 10.3 t(3,372) = -13.53 [-7.21, -5.39]

Cl—confidence interval; df—degrees of freedom
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TABLE 2. Sample Characteristics by Group

sc MPCs Pearson’s
Chi-Square Post-Hoc

Characteristic n % n % Test (df) p p
Gender (N = 3,295) (N =238) X(1)=1.37 0.24

Female 2,060 63 158 67 -
Race (N = 3,295) (N =227) X(1)=0.16 0.69

White 2,865 92 209 92 -
Marital status (N=3,251) (N =236) X(2) =6.93 0.031

Single 618 19 41 17 0.535

Divorced or widowed 389 12 42 18 0.009

Married 2,244 69 153 65 0.18
Children living in the home (N = 3,295) (N =238) X(1)=0.61 0.434

Yes 2,142 65 161 68 -
Educational status (N=3,221) (N =234) X(3)=1.67 0.643

No college 732 23 58 25 -

Some college 776 24 48 21 -

College graduate 989 31 74 32 -

Graduate school 724 23 54 23 -
Total household income ($) (N=2,621) (N=181) X(5)=9.12 0.105

0-39,999 489 19 49 27 -

40,000-59,999 432 17 30 17 -

60,000-79,999 413 16 25 14 -

80,000-99,999 384 15 27 15 -

100,000-119,999 301 12 18 10 -

120,000 or greater 602 23 32 18 -
Employment status (N=2,758) (N=197) X(3)=18.73 <0.001

Full-time (work or student) 1,775 64 97 49 <0.001

Part-time 317 12 33 17 0.031

Not employed 300 11 26 13 0.332

Retired 366 13 41 21 0.004
First primary cancer diagnosis (N=3,291) (N=237) X(5)=28.97 <0.001

Breast 950 29 43 18 <0.001

Testicular 296 9 10 4 0.012

Colorectal 185 6 22 9 0.02

Hematologic 358 11 28 12 0.653

Prostate 237 7 14 6 0.453

Other? 1,265 38 120 50 <0.001
Second primary cancer diagnosis® (N = 3,295) (N =238) - -

Breast - - 33 14 -

Melanoma - - 32 13 -

Thyroid - - 22 9 -

Uterine - - 16 7 -

Prostate - - 15 6 -

Cervical 13 6 -
Time since treatment (years) (N=3,114) (N =223) X(3)=1.09 0.779

Less than 1 974 31 67 30 -

1-4 1,219 39 94 42 -

5-9 538 17 34 15 -

10 or greater 383 12 28 13 -
Stage of survivorship (N =3,290) (N =238) X5)=47.41 <0.001

Currently undergoing treatment 356 11 21 9 0.337

Living with cancer as a chronic illness 136 4 33 14 <0.001

Less than 1 year post-treatment 676 21 43 18 0.358

1-5 years post-treatment 1,137 35 69 29 0.08

Greater than 5 years post-treatment 941 29 69 29 0.897

Prefer not to answer or unsure 44 1 3 1 0.92
Cancer treatment (N =3,295) (N =238) X(2)=1.99 0.369

No chemotherapy 1,340 41 88 37 -

Chemotherapy only 325 10 21 9 -

Chemotherapy plus surgery and/or radiation 1,630 50 129 54 -

aMost frequent first primary cancer diagnoses in the “other” category were ovarian (n = 14), uterine (n = 14), and thyroid (n = 10).
>Only second primary cancer diagnoses that represented 5% or greater of the multiple primary cancer sample are reported.

df—degrees of freedom; MPC—multiple primary cancer; SC—single cancer
Note. Bonferroni adjusted p-value thresholds to correct for type | error were used for partner status (p = 0.008), employment
status (p = 0.006), first primary cancer diagnosis (p = 0.004), and stage of survivorship (p = 0.004).
Note. Because of rounding, percentages may not total 100.
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TABLE 3. Mean Sum Scores on Outcome Category Scales by Group

Single Cancer Multiple Primary Cancers

(N = 3,295) (N = 238)
Category n Range X SD X SD
Psychological distress 3,028 0-8 3.6 25 3.9 25
Health behaviors
Healthy lifestyle 2,723 0-4 33 1 33 1
Positive healthcare utilization 2,739 0-3 2.4 0.8 2.7 0.6
Benefit finding 3,383 0-6 4.6 1.6 4.6 1.5

Note. Higher scores indicate greater distress, health behaviors, or benefit finding.

[standardized beta = 0.057, p = 0.006]), and survivor-
ship of MPCs (standardized beta = -0.021, p = 0.021).

The final healthy lifestyle behaviors model accounted
for 1% of the model variance (F[35, 2,378] = 1.88, p =
0.001. Significant predictors of healthy lifestyle in the fi-
nal model included race (non-White [standardized beta =
0.057, p = 0.006]), total household income ($80,000-
$99,999 [standardized beta = 0.05, p = 0.031] and
$100,000-$119,999 [standardized beta = 0.06, p = 0.0097]),
employment status (not employed [standardized beta =
—0.053, p = 0.013]), time since last treatment (five to nine
years [standardized beta = -0.082, p = 0.011]), and stage
of survivorship (greater than five years post-treatment
[standardized beta = 0.086, p = 0.029]).

The final positive healthcare utilization behaviors
model accounted for 4% of the variance in healthcare
utilization (F[35, 2,392] = 3.8, p < 0.001). Significant pre-
dictors of healthcare utilization in the final model includ-
ed educational status (college graduate [standardized
beta = 0.068, p = 0.009]), first primary cancer diagnosis
(colorectal [standardized beta = 0.053, p = 0.021] and
prostate [standardized beta = —0.065, p = 0.017]), cancer
treatment (chemotherapy plus surgery and/or radiation
[standardized beta = 0.047, p = 0.046]), and survivorship
of MPCs (standardized beta = 2.899, p = 0.004).

The final benefit-finding model accounted for 3%
of the model variance (F[35, 2,958] = 3.38, p < 0.001).
Significant predictors of benefit finding in the final
model included race (non-White [standardized beta =
0.053, p = 0.003]), partner status (divorced or wid-
owed [standardized beta = —-0.051, p = 0.03] and mar-
ried [standardized beta = —-0.055, p = 0.033]), having
children younger than age 18 years living in the home
(standardized beta = 0.114, p < 0.001), total household
income ($100,000-$119,999 [standardized beta =
0.043, p = 0.035]), employment status (not employed
[standardized beta = -0.061, p = 0.001]), and cancer
treatment (chemotherapy only [standardized beta =
0.056, p = 0.007] and chemotherapy plus surgery and/
or radiation [standardized beta = 0.046, p = 0.029]).

Survivorship of MPCs, the primary predictor variable
of interest, was significantly associated with psychologi-
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cal distress (standardized beta = 0.046, p = 0.021) and
positive healthcare utilization behavior models (stan-
dardized beta = 2.899, p = 0.004) but not with healthy life-
style behaviors (standardized beta = —-0.012, p = 0.585)
or benefit finding (standardized beta = 0.011, p = 0.562).

Discussion

Most striking in this study was the association
between MPC diagnoses and psychological distress,
which was consistent with the authors’ review of the
literature (Belcher et al., 2016). Consistent with find-
ings in a cohort of MPC survivors 10-20 years older
than the MPC survivors in the current sample (Gotay
et al., 2007; Thong et al., 2013), survivorship of MPCs
did not predict benefit finding as a result of one’s can-
cer experience. An unexpected finding unique to this
study was that MPC survivors were more likely than
single cancer survivors to report “living with cancer
as a chronic illness” when asked to identify their stage
of survivorship. This finding may indicate that MPC
survivors face additional survivorship needs related to
chronic illness and warrants additional study. Living in
a state of chronic illness may be contributing to chronic
stress and increasing risk for physical and psychologi-
cal disease in this population (Corbin & Strauss, 1988;
Dowrick, Dixon-Woods, Holman, & Weinman, 2005;
Grady & Gough, 2014; Miller, Cohen, & Ritchey, 2002).

Consistent with other MPC studies, the authors
found that MPC survivors differed from single cancer
survivors in that they were older (Andrykowski, 2012;
Thong et al., 2013) and were further out from their
initial cancer diagnosis (Burris & Andrykowski, 2011).
However, the MPC survivors represented by this
Livestrong cancer survivor sample were, on average,
about 11-18 years younger than those represented in
previous MPC literature (Andrykowski, 2012; Burris
& Andrykowski, 2011; Gotay et al., 2007; Thong et al.,
2013). In addition, MPC and single cancer survivors
in this sample also differed by type of initial cancer
diagnosis, with MPC survivors being less likely to have
had breast cancer as their first diagnosis and more
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likely to fit into the “other” category (i.e., ovarian,
uterine, and thyroid). With differing cancer types come
differing treatments and cancer treatment experiences.
Therefore, additional research is needed to determine
the complex implications of differing diagnoses and
treatments on health outcomes in MPC survivors.
Although this study did not find statistical differ-
ences for income between groups, MPC survivors
were less likely to be employed full time and more
likely to be retired. Other preliminary work by the
current authors has found that MPC survivors with
recurrent ovarian cancer were more likely to endorse
lower income and difficulty meeting basic needs than
survivors with recurrent ovarian cancer only (Belcher
et al,, 2015). Another study found that MPC survivors
experienced greater levels of lost productivity (e.g.,
employment) as compared to individuals without
cancer and to survivors of single cancers (Dowling et
al., 2013). With respect to partner status, the authors
found that being divorced or widowed was more
common in MPC survivors, but post-hoc testing with
Bonferroni adjustments for type I error did not identify
statistical differences. Partner status (i.e., divorced or
widowed and married) was predictive of psychologi-
cal distress. A study from the Netherlands found that
MPC survivors reported greater cancer impact on life,
including body changes and interference with social
activities (Thong et al., 2013). When viewed in context
with findings from previous studies, results from this
study support further examination of the effect of MPC
on work and social role function in future MPC studies.
MPC survivors were more likely to report positive
healthcare utilization, including engagement in cancer
screenings and regular medical appointments. Simi-
larly, Thong et al. (2013) found that MPC presence was
associated with greater health awareness. Conversely,
MPC status was not associated with healthy lifestyle
behaviors, such as diet and regular exercise, which
was consistent with Burris and Andrykowski’s (2011)
findings that those with MPCs were more likely than
single cancer survivors to have unhealthy behaviors
(i.e., physical inactivity, smoking, and alcohol use).
This may reflect a maladaptive behavioral coping
response and warrants additional study in MPC sur-
vivors. As day-to-day chronic disease management
responsibility shifts from providers to individuals
(Barlow, Wright, Sheasby, Turner, & Hainsworth, 2002;
Ryan, 2009), interventions to support survivors in
initiating and maintaining healthy behaviors will be
increasingly important in limiting exacerbation of
existing conditions and preventing new conditions.

Limitations and Strengths

Given the cross-sectional design, causal or temporal
relationships between variables cannot be determined.
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Knowledge Translation

* Nurses should assess for previous cancer histories and
recognize that survivorship experiences may differ between
multiple primary cancer (MPC) survivors and single cancer
survivors.

Survivors of MPCs have increased psychological distress
risk and may have needs related to living with cancer as
a chronic illness.

Researchers should consider number of primary cancer
diagnoses when designing research studies to identify, un-
derstand, and address the ongoing needs of MPC survivors.

Secondary analysis is limited to questions posed in the
dataset, and information about psychological distress
severity was not collected. Although the authors could
account for 8% of variance in psychological distress
in this large sample of cancer survivors, this suggests
that other important factors exist that were not able
to be included in this secondary data analysis, such
as comorbidities, symptoms, physical function, per-
ceived stress, social support and coping resources,
self-management behaviors, financial toxicity, and
biologic stress responses. In addition, MPC survivors
represented just 5.7% of the sample, which is slightly
less than the 8% MPC representation that is typically
found in the overall cancer survivor population (Mari-
otto, Rowland, Ries, Scoppa, & Feuer, 2007). By conser-
vatively excluding cases in which survivors reported
a common site of metastasis as their second cancer, it
is possible that the authors may have excluded true
MPC cases from the analyses. In addition, it has previ-
ously been reported that Livestrong respondents are
younger, less diverse, more educated, and wealthier
than would be expected, which may be because of
the voluntary, online nature of this survey (Low et al.,
2014; Rechis et al., 2011) and may lead to decreased
generalizability to the general cancer survivor popu-
lation. However, this study expands what is currently
known about MPC survivors by capturing a sample of
survivors at an earlier age than has previously been
described. Lastly, missing data, mostly in health be-
havior outcomes, may bias findings. Because rates of
missingness were similar for variables between groups,
the authors included as many cases as possible for
both groups and presented all available data.

Strengths of this study include the ability to capture
a large sample of post-treatment MPC survivors, to
provide data on a younger demographic of MPC survi-
vors than has previously been reported, the use of neg-
ative (psychological distress) and positive (benefit-
finding and health-promotion behaviors) responses
as independent outcomes, and models adjusted for a
wide range of potential confounding variables.
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Implications for Nursing

Nurses are uniquely positioned to support unmet
needs in MPC survivors. Nurses should be aware that
survivorship needs may differ in cancer survivors
based upon number of previous cancer diagnoses and
that the survivorship experience may differ between
MPC and single cancer survivors. In addition, MPC
survivors are at an increased risk for psychological
distress and may have additional needs related to liv-
ing with cancer as a chronic illness (e.g., engaging in
positive self-management behaviors like healthy diet
and exercise). Targeted and ongoing screening for
distress in MPC survivors is warranted in specialty
and/or primary care settings and may promote early
identification and treatment to reduce potential nega-
tive downstream health effects.

Oncology nurse scientists should contribute to
building the science in this area to identify, under-
stand, and address the unique needs of MPC survi-
vors. As the number of cancer survivors diagnosed
with MPC grows, the number of primary cancer
diagnoses should be considered in study designs.
Although an early body of literature has begun to
describe the prevalence of health outcomes in MPC
survivors, a paucity of research exists surrounding
mechanisms and risk factors for late and long-term
effects of cancer and their potentially unique needs.
Also unclear is whether the potential for care silos
and lack of a clinical home influences health out-
comes in MPC survivors. Nurses are well suited to
study, assess, and address MPC care needs.

Conclusion

Cancer survivors are increasingly being diagnosed
with additional subsequent primary cancers. The cur-
rent findings provide additional evidence that MPC
survivors differ from their single cancer counterparts
and are at increased risk for psychological distress.
These findings support a need to specifically identify,
understand, and address the ongoing, unique needs of
MPC survivors. Additional research is needed to iden-
tify MPC survivors most at risk for poor outcomes and
to understand the care needs and mechanisms that
contribute to poor health outcomes in this growing
cancer survivor population.
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