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QUESTIONS ASKED: To what extent does fear of re-
currence account for the association between physical
symptoms and emotional distress among adult sur-
vivors of cancer? Similarly, to what extent does fear of
recurrence account for the association between
physical symptoms and postdiagnosis self-reported
health behavior change?

SUMMARY ANSWER: Fear of cancer recurrence was
found to be a significant intermediary between
physical symptoms and greater emotional distress,
increases in alcohol consumption, and reduced
physical activity.

WHAT WE DID: In 2016, 258 survivors of cancer at an
academic hospital completed a survey of psycho-
social needs. Items assessed 17 physical symp-
toms, fear of cancer recurrence, emotional distress,
and health behaviors informed by National Com-
prehensive Cancer Network survivorship guidelines.
Indirect effects regression models with 5,000-
iteration bootstrapping accounted for relevant
covariates (ie, age, treatment history) using the
PROCESS macro.

WHAT WE FOUND: Higher fear of cancer recurrence
was significantly associated with greater number of
physical symptoms, greater emotional distress, lower
moderate or vigorous physical activity, higher sun-
screen use, and postdiagnosis increases in alcohol
use and reductions in physical activity. Statistical
models testing fear of recurrence as an intermediary
accounted for 44% of the variance in distress of
survivors of cancer, 9% of the variance in changes in
alcohol consumption, and 6% of the changes in
physical activity.

BIAS, CONFOUNDING FACTORS: This study used
a cross-sectional design, and responses were de-
pendent on patient self-report, which may be subject
to recall biases and less accurate than objective
tracking or rating of changes.

REAL-LIFE IMPLICATIONS: Fear of cancer recurrence
plays a central role in the emotional distress and key
health behaviors of survivors of cancer. These findings
support fear of cancer recurrence as a potential target
for emotional health and health behavior change
interventions.
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abstract

PURPOSE Fear of cancer recurrence is highly prevalent among adult survivors of cancer. The role of fear of
recurrence in the emotional distress of survivors of cancer, as well as health behaviors that may directly affect
their health, remains unclear. To advance oncology practice, this study sought to examine the extent to which
fear of recurrence stemming from physical symptoms accounts for emotional distress in a large sample of adult
survivors of cancer and to extend the model to explain postdiagnosis self-reported health behavior change.

METHODS In 2016, 258 survivors of cancer at an academic hospital completed a survey of psychosocial needs.
Items assessed physical symptoms (checklist), fear of cancer recurrence (Assessment of Survivor Concerns),
emotional distress (anxiety and depressed mood), and health behaviors (current alcohol use, physical activity,
diet, and sunscreen use, as well as changes after cancer diagnosis) informed by National Comprehensive
Cancer Network survivorship guidelines. Indirect effects regression models accounting for relevant covariates
(age and treatment history) used 5,000-iteration bootstrapping.

RESULTS Higher fear of cancer recurrence was associated with greater number of physical symptoms (P ,
.001), greater emotional distress (P , .05), lower moderate or vigorous physical activity (P , .05), higher
sunscreen use (P , .05), and postdiagnosis increases in alcohol use (P , .01) and reductions in physical
activity (P , .01). Fear of cancer recurrence models accounted for almost half of the variance in distress of
survivors of cancer (R2 = 0.44, P, .001) and, to a lesser yet significant extent, changes in alcohol consumption
(R2 = 0.09, P , .001) and physical activity (R2 = 0.06, P = .003).

CONCLUSION Fear of cancer recurrence plays a central role in the emotional distress and key health behaviors of
survivors of cancer. These findings support fear of cancer recurrence as a potential target for emotional health
and health behavior change interventions.

J Oncol Pract 15:e787-e797. © 2019 by American Society of Clinical Oncology

INTRODUCTION

Cancer survivorship has increased over the past
50 years, with 19million survivors projected to be living
in the United States by 2024. After completion of active
treatment, survivors of cancer are faced with both
physical and emotional challenges. A prominent and
common difficulty is fear of cancer recurrence,1 with
moderate to high levels of fear present in 30% to 70%
of survivors of cancer.2,3 Survivors’ worries about
disease recurrence may continue for years after
treatment ends4-7 and can persist at levels equal to that
experienced at the time of diagnosis.8

As cancer survivorship continues to increase, it is
critical to develop a comprehensive understanding of
fear of cancer recurrence, its precipitants, and its

consequences on the emotional and physical health of
survivors of cancer. Conceptual models of fear of
cancer recurrence have integrated transdisciplinary
theories of uncertainty in illness, health decision
making, and health behavior change9,10 and suggest
that physical symptoms are potent triggers of fear of
cancer recurrence, whereby survivors of cancer in-
terpret bodily sensations (eg, pain, fatigue) as potential
indicators of cancer recurrence.4,7,11-13 If elevated, fear
of cancer recurrencemay lead to emotional distress; in
extreme cases, fear of cancer recurrence may lead to
hopelessness, demoralization, and even suicidal ide-
ation.14 Recently, we found support for this pathway
among a small sample of survivors of cancer, whereby
fear of cancer recurrence stemming from physical
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symptoms explained 35% of the variability in distress
levels13 (Fig 1). These results yield promising yet pre-
liminary evidence requiring replication in a larger sample.

To manage fear of cancer recurrence and its associated
distress, survivors of cancer may develop coping behaviors
that can affect their emotional and physical health. To date,
most research describing behavioral consequences of fear
of cancer recurrence has focused on patterns of seeking
control (eg, seeking reassurance from medical care pro-
viders) or engaging in avoidance (eg, nonadherence to
follow-up screening).6,8,15-26 However, few studies have
examined links between fear of cancer recurrence and
health behaviors that may more directly affect the clinical
outcomes of survivors of cancer, such as minimizing al-
cohol intake, engaging in regular physical activity, main-
taining a healthy diet, and applying sunscreen regularly.27

Recent findings suggest that as few as 7.6% of adult
survivors of cancer adhere to lifestyle recommendations
outlined by the National Comprehensive Cancer Net-
work (NCCN) health behavior guidelines for survivors of
cancer.27,28 Given what is known about behavioral con-
sequences of fear of cancer recurrence, it is plausible that
survivors of cancer with fear of cancer recurrence may
either seek to gain control of their health by improving
health behaviors or, alternatively, engaging in avoidance,
thereby worsening health behaviors. To the best of our
knowledge, links between fear of cancer recurrence and
other specific health behaviors have either been mixed (ie,
physical activity)29-33 or remain unexamined (ie, alcohol
use, diet, and sunscreen use). In the current study, we
aimed to examine the degree to which fear of cancer re-
currence accounts for the association between physical
symptoms and emotional distress (aim 1), as well as health
behavior change after cancer diagnosis (aim 2), in a hos-
pital outpatient sample of survivors of diverse cancers.

METHODS

Sample and Procedures

In 2016, 636 patients attending outpatient oncology clinics
in a large northeast academic cancer center completed
a paper survey assessing psychosocial needs and care
preferences. Surveys were distributed to a convenience
sample of patients presenting to the Massachusetts Gen-
eral Hospital Cancer Center and distributed by clinic staff
across multiple disease-specific clinics. For the purposes of

this study, survey responses were analyzed from early-stage
(stage 0 to III) survivors of cancer who had completed (ie,
not currently receiving) primary treatment with curative
intent presenting for routine follow-up (n = 258).

Measures

Sociodemographic and medical characteristics. Survivors
reported their age, sex, race, education level, partner
status, insurance status, cancer type, date of diagnosis,
and treatment history (yes or no for surgery, radiation
therapy, intravenous chemotherapy, oral chemotherapy,
hormonal or endocrine therapy, and complementary or
alternative therapy).

Fear of cancer recurrence. Fear of cancer recurrence was
measured by the Assessment of Survivor Concerns.34 The
Assessment of Survivor Concerns asks respondents to rate
the frequency of worries over the past month related to
future diagnostic tests, another type of cancer, the survi-
vor’s cancer coming back, dying, and the survivor’s health.
Respondents were given the following prompt: “The fol-
lowing set of questions highlight some of the concerns
people commonly experience as a result of cancer and its
treatment. For each, please circle the response that best
describes how you have been feeling in the past month.”
Response options were provided using a 4-point Likert
scale, ranging from 1 (not at all) to 4 (very much). Items
were averaged to create a total score. Internal consistency
in the present sample was good (a = .87).

Physical symptoms. Number of physical symptoms was
measured by asking respondents to indicate whether the
following 17 symptoms related to managing adverse effects
of cancer and cancer treatment were problematic (yes or
no): pain; fatigue; hot flashes; lymphedema or swelling;
tingling or numbness in hands or feet; nausea or vomiting;
trouble swallowing; dental or mouth problems; diarrhea or
constipation; bowel or bladder changes; memory problems;
concentration difficulties; body changes; hair or skin care
changes; balance, walking, or mobility; weight gain; and
weight loss. Items were summed to create a total score.
Internal consistency was excellent (a = .91).

Emotional distress. Survivors were asked to rate the extent
to which they have felt “nervous or worried” and “sad or
depressed” over the past month. Response options were
provided using a 5-point Likert scale, ranging from 1 (never)
to 5 (always). The two items were summed to create a total
score. Internal consistency was good (a = .83).

Health behaviors (current and change after cancer
diagnosis). Current health behaviors were assessed fol-
lowing NCCN survivorship guidelines for diet, physical
activity, sunscreen use, and alcohol use27 and by the Al-
cohol Use Disorders Identification Test–Alcohol Con-
sumption measure.35 In addition, respondents were asked
how each health behavior had changed compared with
before their diagnosis of cancer. Responses were coded in
the direction of positive changes, as follows: decreased or

Physical symptoms
Fear of cancer

recurrence

Emotional
distress

Health behavior
change

FIG 1. Fear of cancer recurrence conceptual model.
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worsened (21), no change (0), or increased or improved
(1). In addition, each health behavior was assessed by
adapting screening questions from the 2016 NCCN health
behavior guidelines.27

Statistical Analyses

Survey data were entered by study staff into a secure online
database using Research Electronic Data Capture (RED-
Cap) software (https://www.project-redcap.org/). All data
were analyzed using SPSS version 20.0 (SPSS, Chicago,
IL). Data were examined for normality of distributions.
Descriptive statistics assessed patients’ sociodemographic
and cancer characteristics, fear of cancer recurrence,
physical symptoms, perceived stress, health behaviors, and
health behavior change. Interrelatedness among main
study variables was calculated using Pearson’s r and
Spearman’s r. Indirect effects were modeled using the
Hayes PROCESS method36 with 5,000-iteration boot-
strapping. This statistical approach produces the per-
centage of variance in the dependent variable accounted
for by the model (R2) and also 95% CIs for each indirect
effect. For eachmodel, if the CI for the indirect effect did not
contain zero, the effect was significantly different from zero,
implying partial mediation. The magnitudes of these effects
are presented as unstandardized regression coefficients. A
series of regression models were constructed with physical
symptom severity as the independent variable, fear of
cancer recurrence as the mediating variable, and the
dependent variable being either emotional distress (aim 1)
or a health behavior change variable (aim 2). For each
model, age and treatment history variables were explored
as potential covariates and were included if significantly
correlated with the dependent variable. Regression models
were run with and without covariates. For all analyses,
P values at the two-sided a = .05 were considered sta-
tistically significant.

RESULTS

Sample Characteristics

Sociodemographic characteristics are listed in Table 1.
Most survivors of cancer were age 60 years or older (54%),
female (64%), white (92%), and married or partnered
(72%). Approximately half were employed full or part time
(49%). One third had less than a 4-year college education
(36%). One quarter lived in a household earning less than
$60,000 annually (24%) and were insured through Medi-
care or Medicaid (23%).

Survivors had been treated for a variety of cancers, most
commonly breast (27%), hematologic (21%), gynecologic
(11%), GI (9%), and genitourinary (8%). Treatment history
included surgery (69%), intravenous chemotherapy (57%),
radiation therapy (47%), hormone or endocrine therapy
(11%), oral chemotherapy (5%), and/or complementary or
alternative therapy (3%).

Aim 1: Replication of Fear of Cancer Recurrence Model

In support of the fear of cancer recurrence model (Fig 1),
having more physical symptoms was positively correlated
with greater fear of cancer recurrence (r = 0.26, P, .001).
In turn, greater fear of cancer recurrence was positively
correlated with emotional distress (r = 0.66, P , .001).
Physical symptoms were also correlated with higher
emotional distress (r = 0.16, P = .01). When analyzed
separately, items assessing anxiety and depressed mood
yielded similar correlations with fear of cancer recurrence
(r = 0.67, P , .001 and r = 0.55, P , .001, respectively)
and physical symptoms (r = 0.14, P, .05 and r = 0.17, P,
.01, respectively).

Next, fear of cancer recurrence was examined as an in-
termediary linking physical symptoms with emotional dis-
tress (depicted in Fig 1). Controlling for age, the overall
regression model of physical symptoms predicting distress
via fear of cancer recurrence was supported, explaining
almost half of the variance in distress levels (R2 = 0.44,
F3,217 = 56.75, P , .001). Furthermore, fear of cancer
recurrence was observed to drive this indirect effect (b =
.17; bootstrapped SE, .05; 95% CI, .08 to .27). The pattern
of results did not change when rerun without age as
a covariate. Exploratory analyses yielded similar results
when separately modeling anxiety (model R2 = .45; F3,218 =
58.50; P , .001; indirect effect b = .18; bootstrapped SE,
.05; 95% CI, .08 to .28) and depressed mood (model R2 =
.30; F3,218 = 30.79; P , .001; indirect effect b = .14;
bootstrapped SE, .04; 95% CI, .06 to .22).

Aim 2: Extension to Health Behaviors

Current diet, physical activity, sunscreen use, and alcohol
consumption, are listed in Appendix Table A1 (online only).
When examined with respect to NCCN guidelines, 35% of
the sample endorsed eating five or more servings of fruits
and vegetables per day. In terms of physical activity, NCCN
guidelines suggest 75 minutes of vigorous exercise or
150 minutes of moderate exercise per week. Participants
reported on their minutes of moderate to vigorous activity as
a single item; 56% of responses were 75minutes or greater,
and 37% were 150 minutes or greater. Thus, we estimate
that approximately 37% to 56% of the sample met NCCN
physical activity guidelines. As done in previous research,28

we collapsed responses for nearly always (27%) and always
(26%) applying sunscreen before going outdoors on
a sunny day, resulting in 53% of the sample meeting NCCN
guidelines for sunscreen use. Because of the categori-
cal nature of the Alcohol Use Disorders Identification
Test–Alcohol Consumption measure, we were unable to
compute drinks per day. Conservatively, we collapsed the
categories of never having an alcoholic drink through
having a drink two to three times a week to estimate that at
least 82% of participants met NCCN guidelines.

As seen in Appendix Table A1, higher fear of cancer re-
currence scores were correlated with fewer minutes per
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week of current moderate to vigorous physical activity
(Spearman’s r =20.15, P = .04). In contrast, fear of cancer
recurrence was unrelated to minutes of strength training
(Spearman’s r =20.09, P = .22). In addition, higher fear of
cancer recurrence was associated with higher frequency of
sunscreen use (Spearman’s r = 0.17, P = .01). All other
current health behaviors were unrelated to fear of cancer
recurrence levels (P . .05).

Next, we examined changes in each health behavior after
cancer diagnosis. Overall, 36% of survivors of cancer re-
ported having an improved diet after cancer diagnosis
(worsened diet, 8%; no change, 56%). In terms of physical
activity, 39% of survivors reported decreases (increased
activity, 18%; no change, 43%). Use of sunscreen in-
creased among 29% of survivors of cancer (decreased use,
1%; no change, 69%). Notably, 21% of survivors reported
increased alcohol intake after cancer diagnosis (decreased
intake, 4%; no change, 75%).

Correlations between fear of cancer recurrence and change
in each health behavior after cancer diagnosis are listed in
Table 2. Higher fear of cancer recurrence was associated
with increased alcohol use (r = 20.21, P , .01) and re-
duced physical activity (r = 20.18, P , .01). Physical
symptoms were associated with increased alcohol use and
were borderline correlated with reduced physical activity
(r = 20.15, P , .05 and r = 20.12, P = .06, respectively).
Neither fear of cancer recurrence nor physical symptoms
were associated with changes in diet and sunscreen use.
Thus, subsequent analyses focused on explicating links
between physical symptoms, fear of recurrence, and
changes in alcohol use and physical activity (Fig 1).

The first overall indirect effects regression model explained
a significant degree of variability in change in alcohol use,

TABLE 1. Sociodemographic and Medical Characteristics of Survivors
of Cancer

Variable
No. of Survivors
(N = 258)* %

Age, years

18-39 18 7

40-59 98 38

$ 60 139 54

Female sex 156 64

Race

American Indian/Alaska Native 2 1

Asian 5 2

Black 7 3

White 236 92

Other 7 3

Hispanic ethnicity 9 4

Marital status

Married/living with partner as married 184 72

Single 22 9

Divorced/widowed 42 17

Education

Completed high school or less 52 21

Two years of college/technical training 35 14

College graduate 79 31

Master’s degree or higher 86 34

Household income

, $40,000 29 13

$40,000 to $59,999 26 11

$ $60,000 151 65

Employment status

Employed full time 102 41

Employed part time 20 8

Unemployed or on disability 19 8

Retired 93 37

Health insurance

Employer-sponsored insurance 138 56

Individual insurance 37 15

Medicare/Medicaid 57 23

Cancer type

Breast 70 27

Gynecologic 28 11

Genitourinary 20 8

GI 22 9

Head and neck 15 6

(continued in next column)

TABLE 1. Sociodemographic and Medical Characteristics of Survivors
of Cancer (continued)

Variable
No. of Survivors
(N = 258)* %

Hematologic malignancies 54 21

Melanoma 16 6

Thoracic 9 4

Other 6 2

Treatment history†

Complementary or alternative therapy 7 3

Hormonal or endocrine therapy 27 11

Intravenous chemotherapy 146 57

Oral chemotherapy 14 5

Radiation therapy 122 47

Surgery 179 69

*The total number of survivors in the table does not sum to 258 for
certain variables as a result of missing data.
†Patients could select more than one response.
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controlling for history of radiation therapy and intravenous
chemotherapy (R2 = 0.09, F4,200 = 4.96, P , .001), which
was driven by an indirect effect via fear of cancer re-
currence (b =2.04; SE, .02; 95% CI,2.09 to2.003). The
second overall indirect effects model explained change in
physical activity, controlling for history of surgery (R2 =
0.06, F3,211 = 4.87, P = .003). This model was also driven
by an indirect effect via fear of cancer recurrence (b =
2.04; SE, .02; 95%CI,2.08 to2.002). For both regression
models, the pattern of results did not change when rerun
without covariates.

DISCUSSION

Fear of cancer recurrence is widely recognized as a chief
concern facing survivors of cancer after treatment ends.
This study provides empirical evidence that fear of cancer
recurrence can be a key contributor to the current emo-
tional distress of survivors, as well as a contributor to ad-
verse health behaviors, including increased alcohol use
and decreased physical activity, after cancer diagnosis.
Overall, these findings support theoretical conceptualiza-
tions of fear of cancer recurrence, which posit that worries
about cancer recurrence have significant emotional and
behavioral consequences,9,10 and highlight several clinical
and research opportunities to improve patient outcomes.

The findings in our study, obtained among patients with
diverse cancer histories, support other institutional reports
and theoretical models of fear of cancer recurrence and
physical symptoms.10,15-19 We found that almost half of the
variability in survivors’ emotional distress was accounted for
by our fear of cancer recurrence model. These findings are
consistent with those reported from a smaller sample of
survivors of cancer.13 Cumulatively, these data indicate that
fear of cancer recurrence is a robust correlate of survivor
distress and specifically helps to account for the emotional
burden associated with lasting physical symptoms after
treatment ends.

Overall, rates of health risk behaviors were similar to those
reported in other samples of survivors of cancer.28,37-42

With regard to NCCN guidelines, adherence rates were an
estimated 35% for diet, 37% to 56% for physical activity,
54% for sunscreen use, and 82% for alcohol consump-
tion. Higher fear of cancer recurrence was associated with
lower levels of aerobic exercise, yet higher levels of
sunscreen use. Thus, fear of cancer recurrence may have
a nuanced relationship with survivors’ current health
behaviors, potentially serving as a risk factor for certain
areas of health promotion (ie, less moderate to vigorous
physical activity) while facilitating others (ie, increasing
protection from sun exposure). In terms of physical ac-
tivity, these findings are consistent with those from a large
cross-sectional survey measuring fear of cancer re-
currence and physical activity among survivors of co-
lorectal cancer,30 as well as recent evidence that distress
and physical activity are inversely correlated for survivors
of various cancer types.28 Potentially, survivors experi-
encing fear of cancer recurrence may engage in less
physical activity as a result of concerns about exacer-
bating persistent physical symptoms, such as fatigue,
pain, or shortness of breath. Alternatively, sedentary be-
havior may be a maladaptive behavioral strategy for
coping with fear of cancer recurrence; indeed, two recent
meta-analyses have shown that physical activity may
improve anxiety and overall well-being among survivors of
cancer.43,44 Additional research is needed to better clarify
these potentially bidirectional relationships. Higher fear
of cancer recurrence was also associated with greater
current sunscreen use. Some degree of fear of cancer
recurrence may be adaptive, prompting survivors to
protect themselves from controllable risk factors for future
disease.9,10,18 It is plausible that sunscreen application
may be perceived by survivors as salient, controllable,
and directly related to cancer risk. Additional research is
needed to identify potentially modifiable intermediaries of

TABLE 2. Correlations Between Fear of Cancer Recurrence and Main Study Variables

Variable Mean Score (SD)

r

B C D E F G

FCR (A) 2.3 (0.7) 0.26* 0.66* 20.08 20.18† , 0.01 20.21†

Physical symptoms (B) 2.7 (3.9) 0.16† 20.10 20.12 0.01 20.15‡

Emotional distress (C) 4.7 (1.7) 20.11 20.23* 20.07 20.22*

D Diet (D) 0.39* 0.04 20.01

D Physical activity (E) 0.06 0.16‡

D Sunscreen use (F) 20.12

D Alcohol use (G)

Abbreviations: D, change in healthful direction; FCR, fear of cancer recurrence; SD, standard deviation.
*P # .001.
†P # .01.
‡P # .05.
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these relationships, such as locus of control, self-efficacy,
or health education.

Notably, survivors’ self-reported health behavior change
after cancer diagnosis was generally consistent with
previous reports.28,45 Although most survivors endorsed
not making any health behavior changes, those who
reported a change described increased alcohol use, less
physical activity, improved diet, and increased sun-
screen use. Indeed, survivors of cancer may make
positive changes in certain health behaviors to balance
out maladaptive changes in others.46 Here, greater fear
of cancer recurrence was associated with maladaptive
health behavior change, specifically increased alcohol
consumption and sedentary behavior. Furthermore, fear
of cancer recurrence was a significant intermediary of
the relationships between physical symptoms on the one
hand and poorer health behavior change on the other.
Recent studies suggesting the benefits of light alcohol
consumption for adults with cancer have gained sig-
nificant media attention, although overall empirical
support is mixed.47,48 Thus, survivors of cancer with fear
of cancer recurrence may increase alcohol use in an
attempt to promote their physical health. In addition, fear
of cancer recurrence had a similar role in accounting for
reduced physical activity since diagnosis. Although the
influence of fatigue, nausea, and pain on restricting
physical activity among survivors of cancer is well
known,49,50 our findings suggest that interpretations of
physical symptoms as potential signs of recurrence may
prompt sedentary behavior. Both physical inactivity and
alcohol use may be maladaptive emotion regulation
strategies for coping with fear of cancer recurrence and
related worries51,52 and, critically, may increase risk for
worse clinical outcomes.39,49,53

Our study was conducted at a single institution using
a cross-sectional design, and responses are dependent on
patient self-report. Patient-reported health behavior change
may be subject to recall biases and less accurate than
objective tracking or rating of changes. The patient pop-
ulation in the study was predominantly white and educated,
with access to health care, and there is undoubtedly some

degree of selection bias among those who elected to
participate in the survey. However, none of these factors are
intuitively likely to bias the association between fear of
cancer recurrence and emotional distress or fear of cancer
recurrence and negative behavior changes identified here.
Future studies could use longitudinal measures to parse
out the directionality of these relationships. To better
account for variability in health behaviors, additional
precipitating triggers of fear of cancer recurrence could be
examined, including external events such as follow-up
appointments and new diagnoses in family or friends.4,7,11

In addition, certain common concerns of survivors of
cancer such as cardiac health, sleep, and sexual function
could be included in future modeling of fear of recurrence.
Finally, this study included survivors of more than eight
different cancer types, enhancing the generalizability of
these findings to a variety of cancer populations.9,13

Overall, these findings highlight the contribution of fear of
cancer recurrence in accounting for survivors’ emotional
distress, current health behaviors, and changes in health
behaviors after diagnosis. Importantly, there are direct
implications for guiding clinical oncology practice. Our
findings suggest the need for enhanced routine screening
for fear of cancer recurrence and targeted interventions
to mitigate the impacts of fear of cancer recurrence.
Screening for fear of cancer recurrence in oncology and
primary care clinics is feasible and acceptable for clini-
cians, support staff, and patients.10,54,55 Furthermore, cli-
nicians treating survivors of cancer are well positioned to
assess and intervene on fear of cancer recurrence, distress,
and health behaviors.56 Once survivors of cancer with fear
of cancer recurrence are identified, clinicians can refer
patients for psychosocial support10,54 or empirically sup-
ported, mind-body programs for managing fear of cancer
recurrence.57 Collectively, our findings identify fear of
cancer recurrence as a key factor underlying emotional and
behavioral difficulties faced by survivors of cancer and
suggest the need for targeting fear of cancer recurrence in
future psychosocial and behavioral health interventions in
this population.
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APPENDIX

TABLE A1. NCCN Guidelines and Participants’ Reported Frequencies of Health Behaviors

NCCN Survivorship Guidelines and Health Behavior No. of Participants (%)*

Correlation With FCR

Spearman’s r P

Diet: five servings of fruit and vegetables per day; volume of the plate
should be 30% vegetables, 30% whole grains, 20% fruit, and
20% protein; avoid red and processed meat

Servings of fruit per day, No. , 20.01 .95

Mean (SD) 1.9 (1.1)

Range 0-5

Servings of vegetables per day, No. 0.07 .30

Mean (SD) 2.1 (1.3)

Range 0-12

Servings of red meat per week, No. 0.07 .34

Mean (SD) 1.7 (1.4)

Range 0-7

Physical activity: resistance training two to three times a week, 20minutes
per session; aerobic exercise 1 to 3 days per week, 20 minutes
per session; at least 150 minutes of moderate or 75 minutes of
vigorous activity per week

Minutes of moderate/vigorous physical activity per week 20.15 .04

Mean (SD) 136.7 (147.5)

Range 0-900

Minutes of strength training per week 20.09 .22

Mean (SD) 42.3 (65.6)

Range 0-360

Sunscreen use: apply sunscreen generously and reapply every 2 hours or
after swimming or excessive sweating; additional
recommended sun habits: avoid peak sun hours and use
physical barriers for protection

0.17 .01

Never 29 (13)

Seldom 18 (8)

Sometimes 60 (26)

Nearly always 63 (27)

Always 61 (26)

Alcohol use: women should limit alcohol intake to one drink per day; men
should limit alcohol intake to two drinks per day

Frequency in the past year 20.07 .34

Never 43 (19)

Monthly or less 67 (29)

Once a week 40 (17)

Two to three times per week 40 (17)

Four or more times per week 42 (18)

No. of drinks per occasion 20.03 .68

Mean (SD) 1.4 (1.2)

Range 0-8

(continued on following page)
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TABLE A1. NCCN Guidelines and Participants’ Reported Frequencies of Health Behaviors (continued)

NCCN Survivorship Guidelines and Health Behavior No. of Participants (%)*

Correlation With FCR

Spearman’s r P

Frequency of six or more drinks , 0.01 .93

Never 197 (86)

Less than monthly 21 (9)

Monthly 9 (4)

Weekly 2 (1)

Daily or almost daily 0 (0)

Abbreviations: FCR, fear of cancer recurrence; NCCN, National Comprehensive Cancer Network; SD, standard deviation.
*Values are numbers and percentages, unless otherwise noted.
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