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Abstract

Objective: The Lee‐Jones model posits that antecedent individual and interpersonal

factors predicate the development of fear of cancer recurrence (FCR) through

cognitive and emotional processing, which further to behavioral, emotional, and/or

physiological responses. We analyzed data from FoRtitude, a FCR intervention

grounded in the Lee‐Jones FCR model, to evaluate associations between FCR an-

tecedents, resources (e.g., breast cancer self‐efficacy, BCSE) and psychological and

behavioral consequences.

Methods: Women with breast cancer who completed treatment and reported

clinically elevated levels of FCR were randomized into a 4‐week online psychosocial

intervention or contact control group. We assessed BCSE, FCR, and physical ac-

tivity, anxiety and depression, or symptoms at baseline, 4 and 8 weeks. Separate

structural equation models were constructed with both baseline data and change

scores (baseline‐8 weeks) to examine the pathways linking BCSE, FCR and: (1)

physical activity; (2) anxiety and depression; and (3) symptoms (fatigue, sleep

disturbance, cognitive concerns).

Results: At baseline, higher levels of BCSE were associated with lower levels of FCR.

Higher FCR was associated with worse psychological effects and symptoms but not

behavioral response. Change models revealed that an increase in BCSE was asso-

ciated with a decrease in FCR at 8‐week assessment, which was associated with

reductions in psychological effects. A change in BCSE was also directly associated

with reductions in psychological effects.

Conclusions: Results support the Lee‐Jones model as a foundation for FCR in-

terventions among breast cancer survivors. Replicability among varied populations

is needed to examine effects on behavioral outcomes of FCR such as health care

utilization.
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1 | BACKGROUND

Fear of cancer recurrence (FCR) is a prevalent, distressing concern

among survivors of multiple cancer types, including breast cancer

survivors.1 A Delphi study, conducted to increase consensus related

to FCR among clinicians and researchers, defined FCR as ‘Fear, worry

or concern relating to the possibility that cancer will come back or

progress.2 The defining characteristics of clinical FCR are identified

as: a preoccupation with the cancer returning or progressing, un-

helpful coping behaviors, impairment in daily function, clinically sig-

nificant distress and limited capacity for making future plans.2

Previous evidence suggests that 24%–56% of women, including

women at low risk, will report moderate to severe FCR, and that

intrusive thoughts and impacts of this fear may persist for many

years following treatment.3–7 Even at low levels, fear of recurrence

can result in psychological (anxiety, depression, and quality of life

impairments) and behavioral consequences (health‐risk behaviors,

excessive health care‐seeking).8,9 While a degree of fear about

recurrence may be beneficial to the extent that it motivates survivors

to engage in self‐management and recommended surveillance, there

remains a critical need to identify women with excessive levels of

FCR, and to develop and deliver efficacious interventions that can

help breast cancer survivors avoid a range of secondary problems

that can stem from untreated FCR and ultimately increase the health

burden on survivors and the cost of ongoing care.

In a review of the current FCR literature, Simonelli and col-

leagues10 reported that several theories11–16 have informed poten-

tial treatment options and several have shown some validity in breast

cancer survivors specifically.12,13,17 Leventhal's self‐regulation model

of illness11 forms the foundation of the Lee‐Jones model (Figure 1),17

based on cognitive‐behavioral theory, which posits that antecedent

individual and interpersonal factors (i.e., interpretation of somatic

sensations or reminders about one's cancer history) predicate the

development of FCR through cognitive and emotional processing.

According to the model, this pathway is mediated by psychosocial

resources. In turn, FCR leads to the development of behavioral,

emotional, and/or physiological responses. The Lee‐Jones model is

the conceptual underpinning of the FoRtitude trial, on which these

secondary analyses focus.

Growing empirical evidence supports that cognitive‐behavioral
strategies can help patients to manage their FCR. Recently, two

meta‐analyses and a systematic review demonstrated the efficacy of

therapist‐delivered cognitive behavioral interventions to reduce

FCR.18,19 These findings provide indirect support for the Lee‐Jones
theoretical model.9,20,21 Cognitions and emotions encompassing

FCR are also shown to lead to excessive healthcare utilization.8,22

Findings linking FCR with health behaviors are mixed; one study

linked FCR with positive changes in health behaviors (e.g., adopting a

healthy diet or exercise) but not negative health behaviors (e.g.

stopping smoking),23 while a another study linked FCR with negative

health behaviors (i.e., increased alcohol use and lower physical ac-

tivity).9 Psychological effects can include increased health‐related
anxiety or depression, and or compromised quality of life (QOL).24

To build on these advances, a critical step is to evaluate the

cognitive‐behavioral pathways underlying the Lee‐Jones Model using

longitudinal data from a clinical trial. CBT‐based interventions

demonstrated small effect sizes in reducing FCR, therefore a more

precise understanding of the mechanisms driving FCR could lead to

more robust intervention effects as well as personalized in-

terventions, optimizing efficacy. The Lee‐Jones theoretical model has

been validated in a cross‐sectional sample of breast cancer survivors

from three hospitals in the Netherlands.25 In mediational models,

both direct and indirect effects of internal (bodily sensations, feeling

sick) and external cues (contact with health professionals, media and

F I GUR E 1 Lee‐Jones Model of Fear of Cancer Recurrence adapted. FCRI, Fear of Cancer Recurrence Inventory.28
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social interactions) via FCR on behavioral response variables (body

checking, limited future planning) were found. Lebel and colleagues

have also validated a blended theoretical model of FCR (including the

Lee‐Jones model, Mishel's uncertainty in illness theory) in breast and

gynecological cancer survivors, examining effects on body checking,

reassurance seeking and avoidance.26

The FoRtitude trial was an intervention trial explicitly grounded in

the Lee‐Jones theoretical model of FCR.27 We hypothesized that the

intervention that taught relaxation training, cognitive restructuring

(“changing how you feel by changing how you think”), and scheduled

worry practice (“get control over your worry about recurrence by

scheduling when and where it happens”),27 would enhance breast

cancer self‐efficacy (BCSE), facilitating a clinically meaningful

reduction in FCR. BCSE specifically reflects confidence in one's ability

to manage breast cancer survivorship including physical symptoms,

social and emotional effects, potential recurrence, and other con-

cerns that are associated with multiple domains of quality of life.

Further, we were interested in examining whether targeting BCSE

leads to a change in FCR that ultimately results in favorable changes

in physical activity or to reduced anxiety, depression or symptoms.

While limited evidence suggests that higher levels of FCR are

correlated with positive changes in health behaviors, the degree to

which this occurs in breast cancer survivors is not clear.23

The purpose of this secondary data analysis was to evaluate the

hypothesized relationships proposed by core aspects of the Lee‐
Jones Model of FCR17 (we did not measure internal or external

cues (antecedents) and adapted the model to include physical activity

as a behavioral response of FCR) in a sample of 196 breast cancer

survivors who participated in FoRtitude, a clinical trial testing a

cognitive‐behavioral intervention based on this theory. More spe-

cifically, we aimed to replicate the findings of the Lebel., et al. study,26

using prospective, longitudinal data collected in the context of an

intervention trial among a sample of breast cancer survivors

recruited from community oncology settings. We extend the partial

validation of the Lee‐Jones model by examining a lifestyle behavior

(physical activity) as a response in addition to anxiety, depression and

symptoms. A precise understanding of the mechanisms underlying

effective interventions will help inform strategies to improve the

accessibility of interventions, given barriers to therapist‐delivered
psychosocial care. Analyses were conducted in two steps. First, we

explored the hypothesized relationships between model constructs

with cross‐sectional baseline data. Second, we reexamined these

same relationships using change scores from baseline to 8‐week

follow up (change models). We therefore tested the Lee‐Jones
model in cross‐sectional models.

2 | METHODS

This study was approved by the Institutional Review Board (IRB) at

Northwestern University (STU00067549) and participating sites'

local IRBs. All participants completed online informed consent prior

to completing eligibility screening, randomization and participating.

Eligible women were independently randomized to each of 3 CBT‐
based coping strategies or health management content, designed to

serve as attention control conditions. Detailed methods and pro-

cedures have been published.29

2.1 | Participants

Data on the recruitment characteristics has previously been re-

ported.29 Briefly, we recruited breast cancer survivors from three

NCORP sites for this study. Breast cancer survivors who were stage

I–III at diagnosis, 1–10 years post‐primary medical treatment,

currently disease‐free, ≥18 years old, exceeded an established clin-

ical cut‐off (≥13) on the severity subscale of Fear of Cancer Recur-

rence Inventory (FCRI), English speaking, and able to sign consent

were eligible for the study. Between December 2014 and September

2015 participants were recruited from an academic medical center

(Robert H. Lurie Comprehensive Cancer Center of Northwestern

University, RHLCCC) and three NCI Community Oncology Research

Program (NCORP) Community Sites (Aurora NCORP; Colorado

Cancer Research Program NCORP; Metro Minnesota NCORP).

Eligible women who provided informed consent received a hyperlink

directing them to the baseline assessment.

2.2 | Intervention

Intervention design,27 iterative testing and refinement,30 and the

randomized trial to evaluate FoRtitude intervention components29

have been previously described. The FoRtitude trial was based on

the Multiphase Optimization Strategy (MOST) framework and was

designed to evaluate four intervention components (three CBT‐
based strategies vs. an attention control, and telecoaching vs. no

telecoaching, for a total of 23∗2 = 16 unique groups) using a ran-

domized, full factorial trial. Attention control components included

health management content in the same eHealth format as CBT‐
based treatment components.29 CBT‐based content was designed

to enhance coping strategies via an eHealth platform (website) with

interactive text messaging. The website included didactic content to

educate women on cognitive and emotional features of FCR and

topics important for the development of coping strategies. Three

CBT‐based coping strategies (relaxation, cognitive restructuring and

worry practice) were presented in modules which included 3 sec-

tions: (1) introductory didactic content presenting the rationale for

using the coping strategy or health‐related information to manage

FCR; (2) an interactive tool to promote use of the CBT‐based
coping strategy or application of attention control health‐related
information; and (3) didactic content on how to utilize the coping

strategy or health information on a regular basis to reduce FCR.

Women were encouraged to use the website daily to access di-

dactic content and to use the tools for promoting mastery of coping

strategies. The primary analyses29 indicated there were no signifi-

cant intervention group by time effects, therefore the analyses

258 - LUCAS ET AL.



presented in this report were conducted with the entire sample,

grouping all participants regardless of randomization assignment

across the four factors.

2.3 | Measures

All assessments were completed at baseline (pre‐randomization),

4‐week post‐first FoRtitude site login (immediately following inter-

vention) and 8‐week post‐login (4 weeks post‐intervention).

2.3.1 | Fear of cancer recurrence

Breast cancer survivors were screened for clinically significant FCR

with the Fear of Cancer Recurrence Inventory (FCRI) 9‐item severity

sub‐scale. A score ≥13, reflecting clinically elevated FCR31 was used

to determine eligibility. FCR as a primary outcome was assessed by

summing 5 domains (Distress, Triggers, Function, Insight, and

Severity) of the FCRI (total 0–120).28 Items in each domain (e.g. “I am

afraid of cancer recurrence”) include scores ranging from 0 (Not at

all) to 4 (A great deal). The FCRI has been previously validated in

breast cancer survivors and has demonstrated reliability and validity.

FCRI subscales Coping and Reassurance were not included in the

FCRI total score due to being an intervention target (Coping) and to

low internal consistency (Reassurance) (Cronbach's alphas 0.74, 0.54,

respectively), similar to previous reports.32

2.3.2 | Breast cancer self‐efficacy

The modified Breast Cancer Self‐Efficacy (BCSE) scale (0–56) was

used to assess self‐efficacy for dealing with breast cancer survivor-

ship including recurrence.33 The BCSE scale consists of 14 questions

(e.g. “I am able to deal with the fact I had breast cancer” or “I am able

to handle any fears I have about breast cancer returning”) with item

scores ranging from 0 (Strongly disagree) to 4 (Strongly agree).

2.3.3 | Behavioral responses—Physical activity

The Behavioral Risk Factors Surveillance System (BRFSS) was used to

assess physical activity behavior (Model 1).34 Participants were asked

what frequency of exercise they engaged in per month or week and

the average number of minutes that they exercised for on each

occasion. A variable representing minutes of exercise per week was

then calculated.

2.3.4 | Psychological effects and symptoms

PROMIS35,36 item banks were administered using computer adaptive

tests (CATs) to assess psychological effects, including domains for

Anxiety, Depression (Model 2) and domains for Fatigue, Sleep

Disturbance and General Cognitive Concerns (Model 3). For each

domain, question items from each item bank are tailored based on

responses (i.e., severity of symptoms) with typically 4‐items used per

domain. All items are computer scored automatically and calibrated

with normative data from cancer patients and general population to

generate T‐scores with a mean of 50 and a standard deviation of 10.

2.4 | Statistical analyses

All analyses were conducted using Mplus v7.0. Structural equation

models (SEM) were used to analyze the hypothesized relationships

proposed by an adapted version of the Lee‐Jones Model of FCR. Both

cross‐sectional associations and relationship between changes of the

measures were evaluated in two separate analyses. For all model's

tested, alpha was set at 0.05. We operationalized the schematic dia-

gram in Figure 1 as a mediational SEMmodel such that FCR acted as a

mediator between self‐efficacy and physical activity, anxiety and

depression or symptoms. All results shown are of standardized co-

efficients (β). Symptoms were treated as a latent variable as indicated

by fatigue, sleep disturbance, and general cognitive concerns. There

were two advantages in using the SEM for our purpose: (1) it provides

a flexible and scientifically justifiable framework for jointly testing

model parameters as depicted by a path diagram that corresponds to

the Lee‐Jones Model of FCR, and (2) it provides goodness‐of‐fit sta-
tistics for model diagnostics. The χ2 statistic assessed absolute fit of

the model to the data. The standardized root means residual (SRMR),

root mean square error of approximation (RMSEA), and Comparative

Fit Index (CFI) were also used to determine the fit of the model.37

SRMR values approximating 0.08 or less, RMSEA value in the range

0.06–0.10 show close fit of the model,37,38 whereas CFI values of 0.90

indicate a minimally acceptable fit value and values approximating

0.95 or greater are indicative of a good fit.37

To evaluate the relationship between hypothesized theory‐based
constructs at baseline and at follow‐up (8 weeks post‐intervention
completion), we collapsed data across all randomized participants.

Collapsing data was deemed appropriate as all randomized groups

evidenced similar increases in BCSE and reductions in FCR.29 Change

score models were created by subtracting 8‐week values from base-

line values. Therefore, a large positive change in BCSEwas reflective of

improvement, while for FCR, a large negative change was improve-

ment. Behavioral responses, psychological effects and symptoms were

modeled as 8‐week scores with baseline scores as covariates.

The following hypothesized relationships were tested in both

baseline models, and change score models using change scores for all

factors: 1a, 1b—a direct path from BCSE to FCR, a direct path from

BCSE to physical activity. 2a, 2b—a direct path from BCSE to FCR,

direct paths from BCSE to anxiety and depression, direct paths from

FCR to anxiety and depression. 3a, 3b—a direct path from BCSE to

FCR, a direct path from BCSE to symptoms, a direct path from FCR to

symptoms. For all models FCR was measured as a latent construct

using 5 subdomains (triggers, severity, distress, function, insight) of
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the FCRI as indicators. For model 3a, symptoms were measured as a

latent construct with fatigue, sleep disturbance and general cognitive

concerns as indicators. All models individually controlled for age,

education, employment, marital status, and disease stage. Change

models also included baseline scores for each factor as a covariate.

3 | RESULTS

3.1 | Participant characteristics

Data for sociodemographic, comorbidity status, and disease specific

characteristics can be found in Table 1. Self‐reported demographic

and data extracted from medical charts showed that most women

were identified as white with some college education and were not

currently employed. The average time since diagnosis was 4.5 years;

the majority of patients were diagnosed with stage I or II disease.

3.2 | Model results

Table 2 contains the means and SDs for each of the factors we

considered in our hypothesized conceptual models. Briefly, over the

8 weeks of the study, survivors experienced a decline in their FCR.

There was also an increase in BCSE. Minutes of physical activity

increased over 8‐week while all measures on PROMIS scales showed

improvement. For change scoremodels shown in Figure 2, dotted lines

indicate non‐significant paths and solid lines indicate significant paths.

The extent of missing data was 23% (only physical activity) at baseline

and ranged from 22% (PROMIS measures) to 34% (8‐week physical

activity) in longitudinal models and was largely the result of loss to

follow up. Change scoremodels therefore excluded baseline data from

participants forwhom therewas no follow up data (n = 43). Therewere

no significant differences on variables of interest for those who

dropped out versus those who remained in the study (not shown).

3.2.1 | Baseline models (1a, 2a and 3a—
Supplementary file)

Fit statistics showed all models were a good fit to the data: (1a;

χ2 = 61.21, df = 46, p = 0.07; CFI = 0.97; SRMR 0.038; RMSEA 0.041),

(2a; χ2 = 68.06, df = 50, p = 0.05; CFI = 0.98; SRMR 0.036; RMSEA

0.043), and (3a; χ2 = 85.62, df = 72, p = 0.13; CFI = 0.98; SRMR 0.037;

RMSEA 0.031). At baseline there were several significant associations

between BCSE, FCR and psychological effects but not behavioral

response (physical activity). The physical activity model (1a), only

indicated a significant path from BCSE to FCR (β = −0.73, SE = 0.05,

p < 0.05), where higher levels of self‐efficacy were associated with

lower FCR. For the anxiety and depressionmodel (2a), all hypothesized

paths, except those from BCSE to anxiety or depression, were signif-

icant. At baseline, breast cancer survivors who had higher levels of

self‐efficacy had significantly lower levels of FCR (β= −0.73, SE= 0.05,

p < 0.05). In turn, women with higher levels of baseline FCR had

significantly higher levels of anxiety (β = 0.64, SE = 0.09 p < 0.05) and

depression (β = 0.59, SE = 0.09 p < 0.05). There was also a significant

correlation between anxiety and depression (r = 0.48, SE = 0.07

p < 0.05). In our third baseline model (3a) including a latent factor for

symptoms indicated by fatigue, sleep disturbance and general cogni-

tive concerns, all hypothesized paths, except a direct path from BCSE

to symptoms, were significant. At baseline, in line with model 2a,

women with higher levels of self‐efficacy had significantly lower FCR

(β = −0.73, SE = 0.05, p < 0.05). In turn, women who had higher levels

TAB L E 1 Participant characteristics (N = 196)

Characteristic Mean (SD)/N (%)

Age 55.22 (9.79)

Race

Caucasian 174 (90%)

African American 9 (5%)

Asian 6 (3%)

Hawaiian/Pacific Islander 4 (2%)

American Indian/Alaska Native 1 (0%)

Education

Less than or some high school 23 (12%)

Some college 111 (57%)

College/post‐graduate 56 (29%)

Marital status

Not married or partnered 153 (78%)

Married or partnered 43 (22%)

Employment status

Not employed 164 (83%)

Employed part‐time 21 (11%)

Employed full‐time 6 (3%)

Time since diagnosis (years) 4.5 (11.1)

Breast cancer stage

0/DCIS 5 (3%)

I 87 (44%)

II 78 (40%)

III 26 (13%)

Cancer treatment

Surgery 136 (69%)

Chemotherapy 173 (88%)

Radiation 136 (69%)

FCRI score (0–120) 53.1 (17.4)

FCRI severity subscale (0–36) 20.9 (5.0)

Note: FCRI includes Distress, Triggers, Function, Insight, and Severity

subdomains.
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of FCR had significantly higher symptoms (β = 0.31, SE = 0.13,

p < 0.05). The measurement model for symptoms was also supported

in thismodelwith higher levels of fatigue (β=0.79, SE= 0.04, p < 0.05),

more sleep disturbance (β=0.73, SE=0.05, p <0.05) andmore general

cognitive concerns (β = 0.73, SE = 0.05, p < 0.05) all associated with

significantly higher symptoms score.

TAB L E 2 Descriptives of fear of cancer recurrence (FCR) model at baseline and 8‐week follow up

Variable

Baseline (n = 196) 8‐week follow up (n = 153)

M (SD) M (SD)

Breast Cancer Self‐Efficacy (BCSE) 31.1 7.9 34.6 6.5

Fear of Cancer Recurrence Inventory (FCRI) 53.1 17.4 41.9 16.2

BRFSS Physical Activity (min per week) 142.3 105.4 158.8 120.2

PROMIS Anxiety 53.0 9.5 48.3 9.7

PROMIS Depression 49.8 9.4 45.5 9.6

PROMIS Fatigue 52.7 10.6 49.4 10.7

PROMIS Sleep Disturbance 50.7 10.1 47.4 9.8

PROMIS General Cognitive Concerns 35.8 11.4 33.1 10.7

Note: FCRI includes Distress, Triggers, Function, Insight, and Severity subdomains.

F I GUR E 2 Change Models Depicting Hypothesized Relationships Between Lee‐Jones Model Constructs. All models included the following
covariates (omitted from figures for clarity): age, education, employment, marital status, breast cancer stage, and baseline values for 8‐week
physical activity, anxiety, depression, symptoms (latent factor)
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3.2.2 | Change score models (change from baseline
to 8‐week, 1b, 2b, 3b)

Fit statistics again showed all models were a good fit to the data: (1b;

χ2 = 8.91, df = 8, p = 0.34; CFI = 0.99; SRMR 0.03; RMSEA 0.031),

(2b; χ2 = 45.76, df = 25, p = <0.01; CFI = 0.94; SRMR 0.078; RMSEA

0.074), and (3b; χ2 = 79.04, df = 57, p = 0.03 CFI = 0.96; SRMR 0.092;

RMSEA 0.05). Figure 2 depicts path diagrams for change score

models. The model for physical activity (1b), showed a significant

path from change in BCSE to change in FCR, where an increase in

self‐efficacy was associated with reduced a FCR, but no association

between change in BCSE or FCR and 8‐week physical activity. For

the anxiety and depression model (2b), all hypothesized paths were

significant, including direct paths from change in BCSE to 8‐week

anxiety and depression. At 8‐week follow‐up, breast cancer survi-

vors who had an increase in self‐efficacy had a significant reduction

in FCR. They also had significantly lower anxiety and depression at

8‐week follow up. In turn, women with large decreases in FCR also

had significantly lower anxiety and depression at 8‐week. In our third

model including symptoms (3b), all hypothesized paths were signifi-

cant, including a direct path from BCSE to symptoms. Women

increasing their self‐efficacy had both significant reductions in FCR

and significantly lower symptoms at 8‐week follow up. A reduction in

FCR was also significantly associated with lower symptoms at 8‐week

follow up.

4 | DISCUSSION

Our findings partially validate an adapted Lee‐Jones theoretical

model of FCR using an SEM approach for secondary analysis of data

collected among breast cancer survivors enrolled in an FCR inter-

vention trial. Our results largely support the Lee‐Jones conceptuali-

zation of FCR, with higher levels of FCR being associated with worse

psychological effects at baseline, and greater reductions in FCR being

associated with lower levels of psychological responses (ie. distress)

following intervention, albeit small. In all models examined, BCSE, a

target of the psychosocial intervention was associated with re-

ductions in FCR and psychological responses. To our knowledge this

is the first study to examine model fit among variables assessed pre‐
post FCR intervention.

While the original Lee‐Jones model does not include physical

activity as a behavioral response associated with FCR, there has

been some evidence to suggest that physical activity may either

reduce9 or increase23 in response to FCR. The FoRtitude inter-

vention content did not present content on exercise or physical

activity, making the examination of physical activity in the current

analyses valuable, allowing us to examine whether general health

concerns or fear of recurrence leads to women engaging in health

supportive behaviors of their own accord. However, our findings did

not support any significant association between FCR and change in

physical activity. It is possible that FCR may lead to reduced

physical activity in some, while prompting increased physical

activity among other cancer survivors, and our non‐significant
finding may be indicative of this heterogeneity. In a study exam-

ining group‐based trajectories of FCR in over 2300 cancer survi-

vors, those with the highest FCR had low levels of physical

activity.39 Our eligibility criteria requiring elevated FCR may have

resulted in a sample of breast cancer survivors with a lower like-

lihood of engaging in physical activity. Future trials should directly

evaluate physical activity as a strategy for managing FCR as it is

known to improve affect and reduce anxiety and depression, and

symptoms such as fatigue, and include a range of participants with

regard to FCR severity to understand if the efficacy of physical

activity to reduce FCR is contingent upon FCR severity at trial

entry. It is also possible that other health behaviors not assessed in

this analysis, such as healthcare utilization and excessive body

checking, may be more reliably associated with FCR8,22; however, a

longer follow up period may have revealed changes. A study con-

ducted in a mixed group of cancer survivors (up to 10 years post‐
diagnosis), found that higher levels of FCR were significant pre-

dictors of both outpatient and ER visits over the past 6 months.22

Custers et al.,25 also examining the Lee‐Jones model among breast

cancer survivors, found evidence for both direct and indirect effects

of FCR on body checking.

We also examined effects on anxiety and depressive symptoms

and found that women with lower self‐efficacy for managing breast

cancer and a higher FCR experienced greater anxiety and depres-

sion. Our findings support a robust literature linking FCR with

greater emotional disturbance, including prior examinations of the

Lee‐Jones model using cross‐sectional survey data9,20,21 and a

qualitative study examining lived experiences of breast cancer

survivors recently having completed treatment.40 Notably, our

findings extend this literature, providing strong empirical support

for this pathway by using longitudinal data for modeling covariance

in change.

With regard to fatigue, sleep disturbance and cognitive concerns,

we again found evidence that women with lower self‐efficacy and

higher FCR experienced worse symptoms. While physical symptoms

such as pain may act as powerful antecedents of FCR,11,17 our models

incorporated fatigue, sleep disturbance and cognitive concerns as

outcomes (symptoms) that commonly co‐occur41 in cancer patients

and may result from chronically elevated FCR. Leventhal's original

model11 suggested the presence of feedback loops and as suggested

by Maheu et al.,40 refinements to the Lee‐Jones model to emphasize

the salience of FCR and the need for support may be considered. Our

findings support those of previous studies, where worse sleep qual-

ity,42 and more global fatigue43 was more likely in patients with

higher levels of FCR.

Self‐efficacy has previously been shown to have a protective

effect on FCR.33 However, our findings are unique in that we

examined the effects of change in an intervention target—self‐
efficacy for managing breast cancer—on FCR, and on hypothe-

sized psychological effects. Several other studies have utilized a

cognitive behavioral approach to reducing FCR, however, self‐
efficacy for managing cancer has seldom been targeted as a

262 - LUCAS ET AL.



specific outcome of skills training. For example, one early CBT‐
based uncertainty management intervention increased the use of

cognitive reframing, active coping, resulting in reduced uncer-

tainty.44 Therefore, while many previous theory‐based in-

terventions, designed to address FCR include overlapping

constructs,18 identifying additional important intervention targets

that may protect against the development of clinically significant

FCR may improve intervention design. Providing as needed access

to evidence‐based content may be beneficial when feelings of fear

arise, and is a strategy likely to enhance self‐efficacy for managing

the breast cancer experience.

4.1 | Study limitations

While our findings partially support the validity of the Lee‐Jones
theoretical model of FCR, this was a secondary analysis of avail-

able data, thus did not include a comprehensive assessment of all

Lee‐Jones theoretical constructs such as antecedents like somatic

sensations. For example, we assessed health care seeking behaviors

as a behavioral response of FCR, however our brief study duration

(8 weeks) did not allow us to capture many instances of healthcare

use. The 8‐week timeframe is also not reflective of a typical breast

cancer survivors experience; however, the 8‐week changes may

instead be a signal of an effective strategy, that if used when

needed could lead to long‐term management of FCR. We also

tested separate models for each set of psychological and behav-

ioral responses therefore did not consider their shared variance

simultaneously. While approximately half of our sample was

recruited from geographically diverse community‐based oncology

practices, our sample was predominantly white and reasonably

well‐educated making the finding less easily translatable to other

women of an ethnic minority or lower socio‐economic status. Our

eligibility criteria required clinically elevated FCR, therefore our

findings in support of the Lee‐Jones theoretical model of FCR

may not be extrapolated to women with low or subclinical levels

of FCR.

4.2 | Clinical implications

The current study provided empirical support for the Lee‐Jones
theoretical model of FCR and in doing so, suggests that CBT in-

terventions grounded in components from the Lee‐Jones theoret-

ical model have the potential to reduce FCR, and may be used to

augment existing FCR interventions which have demonstrated

modest effect sizes. Findings may also be used to translate key

components of efficacious therapist‐delivered CBT to technology‐
enabled platforms. Theoretically‐grounded, efficacious in-

terventions to reduce FCR and associated consequences could

significantly improve the quality of cancer survivorship among the

many survivors who struggle with this prevalent and persistent

concern.
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