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Abstract

Objectives: Fear of cancer recurrence (FCR) is a top concern of breast cancer (BC) survivors
and their spouses, yet little is known about responses to FCR triggers in daily life. We examined
whether a biologically-based individual difference—threat sensitivity—predicted FCR in couples
facing the first post-diagnosis mammogram (MMG). We hypothesized that threat sensitivity would
predict greater FCR reactivity before the MMG and higher peak FCR on the MMG day,
controlling for global anxiety. We also explored the link between threat sensitivity and FCR
recovery after MMG.

Design and Sample: Fifty-seven early-stage BC patients and their spouses completed cross-
sectional measures of threat sensitivity and global anxiety. Couples then reported daily FCR
during a three-week diary period that began two weeks before the patient’s MMG appointment.

Methods: Multilevel actor-partner interdependence modeling was used to estimate within-person
random slopes of FCR before (reactivity) and after (recovery) the MMG. Random intercepts
captured individual differences in peak FCR on the MMG day. Patient and spouse threat sensitivity
and anxiety were entered as predictors of reactivity, peak, and recovery.

Findings: FCR increased leading to MMG; however, inconsistent with hypotheses, this reactivity
was not significantly predicted by threat sensitivity. Actor, but not partner, effects for peak FCR
emerged, such that patients and spouses with greater threat sensitivity had greater FCR on the
MMG day. FCR decreased after the MMG, and spouse, but not patient, threat sensitivity predicted
slower recovery for both partners.

Conclusions: Findings lend preliminary support for the role of threat sensitivity in the
experience of FCR as couples confront threatening events in BC survivorship.

Implications for Psychosocial Providers: MMGs can be a triggering event for couples.
Threat sensitivity may help identify those who are likely to experience elevations in FCR during
this stressful period.
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An important aspect of psychosocial adjustment in cancer survivors and their significant
others is the experience of fear, worry, or concern about the threat of cancer recurrence.! The
majority of survivors and their romantic partners/spouses (hereafter termed spouse) report
some degree of fear of cancer recurrence (FCR),2~4 and higher levels have been linked to
more psychological distress, greater functional impairment, and lower quality of life.*°
Several studies have also reported moderate associations between patient and spouse FCR,2:6
suggesting that intimate relationships may be an important context for understanding the
experience of FCR. In the current study, we examined daily FCR in breast cancer (BC)
patients and their spouses during a daily diary period that overlapped with the first post-
diagnosis mammogram (MMG), an event frequently identified by patients as a trigger of
FCR.7-9

Theories of cancer anxiety and FCR posit a variety of factors that interact with the
inherently threatening cancer context to explain FCR—these include proximal (e.g.,
everyday triggering events) and distal (e.g., pre-existing and dispositional characteristics)
determinants, cognitive and emotional processes, coping efforts, significant other
involvement, and mortality salience.10.11 A central feature of survivorship is the ongoing
sense of uncertainty and threat triggered by proximal internal (e.g., transient somatic
symptoms) and external (e.g., medical appointments) events that serve as reminders that one
has survived cancer diagnosis and treatment. Although proximal triggers of FCR are core
components of theoretical and conceptual frameworks,10:11 there have been few direct
examinations of the response to and recovery from naturalistic triggering events, such as a
follow-up MMG (for an exception, see 8). Intensive longitudinal studies!? of these
particularly stressful periods during survivorship could provide important insights into
individual and dyadic adjustment to cancer-related proximal events and complement
findings from retrospective, cross-sectional studies.

Personality-related individual differences are important distal influences on the experience
of FCR throughout survivorship.10:11 For example, models of cancer anxiety have pointed to
tolerance of uncertainty as an important (but largely unexamined) pre-existing personality
vulnerability that may buffer extreme worry and distress.1? Another relevant personality
characteristic yet to be examined as a predictor of FCR, to our knowledge, is threat
sensitivity. Threat sensitivity reflects individual differences in the general tendency to attend
to, behaviorally and emotionally respond to, and avoid threatening negative stimuli.13
Linked to the brain-based behavioral inhibition system (BIS)4 or withdrawal system,1>
individual differences in BIS (or threat) sensitivity have been identified by prominent
theorists as a fundamental component of personality underlying traits such as neuroticism
and negative emotionality.13-16-18 Studies have shown that individuals with greater threat
sensitivity experience more anxiety during tasks involving potential punishment3 and
heightened reactivity to daily negative events.1® Moreover, threat sensitivity was found to
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interact with expectancies of cancer recurrence to predict greater global distress and
disengagement coping in BC patients.2? FCR is, by definition, a cognitive and emotional
response to the threat of cancer recurrence, and thus should be experienced to a greater
extent among high threat sensitive patients and spouses when the possibility of recurrence is
salient. This notion, however, has not yet been studied empirically.

The current study aimed to determine whether threat sensitivity predicts trajectories of FCR
among early-stage BC patients and their spouses over the course of a daily-diary period
beginning about two weeks before and ending about one week after the patient’s first follow-
up MMG post-diagnosis. Threat sensitivity was measured cross-sectionally with a brief,
global, self-report inventory about a week before the diary period. Patient and spouse ratings
of FCR were obtained daily over this 3-week period and were expected to increase over the
days leading up to the MMG (reactivity) and decrease over the days after the MMG
(recovery). We hypothesized that threat sensitivity would predict greater FCR reactivity
before the MMG as well as higher peak FCR on the MMG day. The relevance of threat
sensitivity for FCR recovery after the removal of the threatening stimulus (i.e., after patients
received negative MMG results) is unclear. Therefore, we explored the link between threat
sensitivity and FCR recovery after the MMG, but no specific hypothesis was made for this
effect. For these tests, we controlled for patient and spouse global anxiety symptoms, which
were measured in the cross-sectional assessment. Threat sensitivity can be viewed as an
indicator of anxiety proneness,!3 such that individuals who are more threat sensitive are
more likely to experience anxiety when confronting threatening stimuli. However, in the
absence of such stimuli, these individuals are not expected to be more anxious than those
who are less threat sensitive. Thus, controlling for global state anxiety symptoms provides a
more precise test of threat sensitivity as a stable individual difference.

and Procedure

Data were drawn from a larger longitudinal IRB-approved study of early-stage BC patients
and their spouses. Patients were recruited from a community cancer center if they met the
following criteria: diagnosed with Stage 0 (lobular/ductal carcinoma in situ) through I11A
BC, had recent BC surgery, were in a committed romantic relationship with a partner who
also agreed to participate, had no prior cancer diagnoses, were English speaking, and lived
within an hour from the recruitment site. The electronic medical records of 1161 patients
who had a recent positive breast biopsy were reviewed for potential eligibility. Those who
appeared eligible (7= 463) were contacted about the study. Of these, 192 declined, 110 were
ineligible, 82 were unable to be reached, and 79 provided informed consent and participated.
Fifty-seven couples participated in the daily diary period examined in this report, which took
place at the end of the year-long study (16 couples withdrew/declined and 6 had scheduling
conflicts).

The average age of patients and spouses was 58 (SD = 9) and 60 (SD = 10) years,
respectively. Most couples were married (93%) and heterosexual (96%), with an average
relationship length of 30 years (SD = 14). All participants were non-Hispanic/Latino, most
were Caucasian (87%), and the modal family income was over $100,000. Fifty-three percent
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of patients were diagnosed with Stage 1A, 25% with Stage 1A, 12% with Stage 0, 9% with
Stage 11B, and 1% with Stage II1A. In terms of adjuvant treatment, most patients received
radiation (72%) and hormonal therapy (84%), and few received chemotherapy (30%).

A three-week daily diary period was scheduled around each patient’s first MMG, which was
on average 12.2 months post-diagnosis (SD = 1.9). The three-week diary period began an
average of 12 days (SD = 5.4) before the MMG appointment. During the diary period,
partners independently completed a brief online survey each evening within about an hour of
going to sleep. The diary compliance rate for patients and spouses was 91% and 86%,
respectively. At the cancer center from which patients were recruited, it is standard for
current BC patients to receive their MMG results on the same day as their appointment. No
patients experienced a cancer recurrence during their participation. A cross-sectional
assessment took place about a week before this daily diary period. Separate links to the
online cross-sectional surveys were emailed to patients and spouses, who completed the
surveys from home.

Cross-sectional measures.

The 7-item Behavioral Inhibition System (BIS) Scalel3 was used to measure threat
sensitivity as a stable individual difference or personality characteristic. Example items
include “criticism or scolding hurts me quite a bit” and “if I think something unpleasant is
going to happen I usually get pretty ‘worked up.’” Items were averaged to create a
composite ranging from one (very false for me) to four (very true for me), which
demonstrated acceptable reliability (for both partners, Cronbach’s a = .80). The 4-item
PROMIS Anxiety Short Form?! was used to measure global anxiety. Items were averaged to
create a composite ranging from one (never) to five (always), which also had acceptable
reliability (patients: a = .86; spouses: a. =.71).

Daily fear of recurrence measure.

In the absence of a validated daily measure of FCR, six of the highest-loading items from
the Fear of Cancer Recurrence Inventory’ (FCRI) were selected and adapted for daily use.
These included the four items comprising the Distress subscale, one item from the Insight
subscale (asked whether one “worried excessively’ about recurrence), and one item from the
Severity subscale (asked “fow much time today did you spend thinking about the possibility
of cancer recurrence?’). Each item was rated on a zero (first five items: not at all. sixth item:
1 didn’t think about it at all) to four (first five items: extremely, sixth item: several hours)
scale. Items were summed to create a composite. Because we were interested in modeling
within-person trajectories of FCR, coefficient omega was used to estimate reliability of
within-person change,22 which was strong (for both partners, o = .91).

Data Analytic Plan

We used multilevel actor-partner interdependence modeling in Mp/us?3 to estimate
parameters of interest and conduct inferential tests of our hypotheses. Negative binomial
hurdle models were estimated to account for the count distribution of daily FCR and high
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frequency of zero scores (patients: 62.4%, spouses: 77.1%).24 Piecewise growth curve
modeling was used to estimate within-person random slopes of FCR before (reactivity) and
after (recovery) the MMG. Time was centered on the MMG day, such that random intercepts
captured individual differences in peak FCR. Patient and spouse threat sensitivity and global
anxiety were grand mean-centered and entered as between-person predictors of individual
differences in FCR reactivity (i.e., within-person change in FCR before the MMG), peak
(i.e., model-implied level of FCR on the MMG day), and recovery (i.e., within-person
change in FCR after the MMG). Both the effect of one partner’s threat sensitivity on his/her
own FCR (actor effects) and the effect of one partner’s threat sensitivity on his/her partner’s
FCR (partner effects) were examined for each outcome of interest. Satorra-Bentler XZ
difference tests were conducted to compare fit of nested models.2®

Descriptive statistics are shown in Table 1. First, we examined paired differences between
patients’ and spouses’ scores on raw versions of the focal variables. On average across the
diary period, patients reported significantly higher FCR scores than spouses (mean
difference = 0.74, {56) = 2.71, p< .01), corresponding to a medium sized effect (d= 0.45).
Patients also reported greater peak levels of FCR on the day of the MMG compared to
spouses (mean difference = 3.21, #56) = 3.63, p < .01), with a medium sized effect (d=
0.71). Patients reported greater threat sensitivity than spouses, with a mean difference of
0.31, £56) = 3.28, p< .01, which is a medium effect size (¢= 0.61). Patients also endorsed
greater global anxiety than spouses, with a mean difference of 0.31, #{56) = 3.13, p< .01,
also a medium sized effect (&= 0.59). Thus, compared to spouses, patients reported greater
average daily FCR across the MMG period and peak FCR on the MMG day as well as
greater threat sensitivity and global anxiety.

Both patient and spouse FCR exhibited notable increases during the days leading up to the
MMG, and thus this effect was constrained to be equal across partners, which resulted in
similar model fit, XZ (1) = 0.24, p=.62. The model-predicted reactivity slopes for patient
and spouse are shown in Figure 1. The rate ratio associated with the fixed reactivity slope
indicated that patient and spouse FCR scores increased by 2.4% each day as they each
approached the MMG day. Results of the focal analysis testing the effects of threat
sensitivity on FCR reactivity are shown in Table 2. Neither patient nor spouse threat
sensitivity emerged as a significant predictor of FCR reactivity, thus failing to support our
hypothesis that threat sensitivity would predict greater FCR reactivity for patients and
spouses before the MMG.2

Peak Fear of Recurrence on Mammogram Day

Also detailed in Table 2, the model-implied average peak level of FCR on the MMG day was
4.00 for patients and 2.86 for spouses. Actor effects of threat sensitivity on peak FCR were
positive and statistically significant for both patients and spouses, and constraining these
effects across partners resulted in similar model fit, x2 (1) = 0.79, p=.37. A one-unit
(roughly two standard deviations) increase in patients’ or spouses’ threat sensitivity was
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associated with a 50% increase in their own FCR on the day of the MMG. Neither patient
nor spouse partner effects of threat sensitivity were significant predictors of peak FCR.
Taken together, these results indicate that threat sensitivity is predictive of one’s own FCR
on the day of the MMG, but not that of one’s partner. The significant actor effects for peak
FCR are depicted in Figure 1.

Results are shown in Table 2. The fixed and random recovery slopes were constrained to be
equal for patients and spouses, which did not significantly alter model fit, XZ (2)=1.97,p

= .37. Patient and spouse FCR significantly decreased after the MMG day, with an estimated
10% decrease in FCR scores for each passing day. Spouse, but not patient, threat sensitivity
emerged as a significant predictor of both patient and spouse rates of FCR recovery. A one-
unit increase in spouse threat sensitivity was associated with a 13% increase in both patient
and spouse FCR recovery slopes. This suggests that for spouses who are more threat
sensitive, they and their partners (i.e., patients) exhibit slower decreases in FCR after the
stressful event of the MMG has passed. The significant spouse actor effect and the non-
significant patient actor effect on FCR recovery are displayed in Figure 1.

Discussion

FCR is a critical aspect of psychosocial adjustment in cancer survivorship for not only
patients, but also their spouses. Despite the prominence of responses to triggering events in
theoretical models of FCR,10:-11 scant research has directly studied these particularly
stressful periods of survivorship (for an exception, see 8). In this study, we examined daily
FCR in early-stage BC patients and their spouses two weeks before and one week after the
patient’s first follow-up MMG post-diagnosis—an event frequently described by patients as
a trigger of FCR”). We hypothesized that threat sensitivity would predict greater FCR
reactivity over the period leading up to the MMG and higher peak FCR on the MMG day,
controlling for global anxiety symptoms. An exploratory aim was to examine the association
between threat sensitivity and FCR recovery after the MMG had passed.

As expected, patient and spouse FCR increased over the days leading up to the MMG and
decreased after patients received negative MMG results on the day of their appointment.
These findings are consistent with one other prior intensive longitudinal study that measured
FCR one month, one week, and immediately before and after a follow-up MMG in BC
patients.8 Our use of a three-week daily diary design provides even finer temporal resolution
of couples’ response to and recovery from this triggering event. The present study
complements and builds on this past work by demonstrating that this event triggers an
increase in FCR not only for BC patients, but for their spouses as well. One alternative
explanation for the significant increase in FCR before the MMG is measurement reactivity
bias (i.e., repeatedly assessing daily FCR may cause a systematic increase or decrease in
FCR over the entire daily diary period); however, the finding that FCR then significantly
decreased after the MMG is consistent with our hypothesis that this event triggered an
increase in FCR.
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We found that patients experienced significantly more FCR than their spouses on average
across the diary period and greater peak FCR on the day of the MMG. This finding is
inconsistent with most prior work2-4.6:26-28__a systematic review found that nearly all
reviewed studies that tested differences between patient and spouse/caregiver FCR found
spouses to have higher FCR than patients.# Conversely, our finding is consistent with meta-
analytic data suggesting that differences in distress by role (patient versus spouse) disappear
after accounting for gender, and that females experience more distress than males regardless
of role.2? In addition, to our knowledge, FCR has not been assessed aaify prior to the current
study. While one may expect accumulated daily reports to be equivalent to a single global
report, a variety of self-report biases associated with global, retrospective reports can lead to
discrepancies in these measures.3 This underscores the importance and value of applying
intensive longitudinal methods to the study of FCR in daily life.

Results supported our hypothesis that threat sensitivity would predict greater peak FCR on
the day of the MMG. We found that individuals (patient or spouse) who are more sensitive
to threat tended to experience more FCR on the day that patients had their follow-up MMGs.
There was no effect of an individual’s (patient or spouse) threat sensitivity on their partner’s
peak FCR. Thus, as couples directly confront the threat of the MMG, each partner’s own
threat sensitivity, but not that of their partner, is related to a heightened fear response.

We explored whether threat sensitivity predicted the recovery response after the MMG had
passed and patients received negative test results. No specific hypotheses were made with
regard to FCR recovery. Here, results indicated that patient threat sensitivity was not a
significant predictor of patient or spouse FCR recovery. Because threat sensitivity
characterizes individual differences in response to threatening stimuli, it is not necessarily
surprising that, for patients, threat sensitivity predicted greater FCR on the most threatening
day but was unrelated to decreases in FCR after the removal of the threatening stimulus (i.e.,
possibility of positive MMG results). Interestingly, however, spouse threat sensitivity was
positively related to both patient and spouse recovery. The FCR of spouses with greater
threat sensitivity remained higher for a longer period of time after the MMG than spouses
with lower threat sensitivity, and the same was true for patients of spouses with greater
threat sensitivity.

Results failed to provide strong support for our hypothesis that threat sensitivity would
predict greater FCR reactivity leading up to the MMG (for either partner). However, these
null results should be interpreted with caution—after initial problems with model non-
convergence, the random reactivity slopes were fixed to zero in order to test our hypothesis
(see footnote 2). Model convergence difficulties may have resulted from a relatively small
sample size, non-continuous, zero-inflated count outcomes, and model complexity. It is also
possible that FCR reactivity before the MMG does not substantially vary from person-to-
person, making the small random effect difficult to estimate. Future research with larger
samples is needed to test these complex models of change over time, interdependence
between partners, and cross-level interactions. Future work should also address this study’s
limitations, including the lack of information about family history of BC or objective
recurrence risk and relatively homogeneous sample in terms of race/ethnicity, income, and
fairly low levels of distress. It also bears noting that due to our focus on female BC patients,
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role and gender effects are confounded. We are aware of no prior studies of gender
differences in threat sensitivity, and studies of gender differences in FCR have produced
mixed results.* Studies of large samples of mixed cancer patients are still needed to
elucidate the intertwined effects of role and gender.2° Finally, the BIS scale is one of several
viable operationalizations of threat sensitivity—based on evidence that BIS, neuroticism,
and negative emotionality load on the same underlying latent factor, we would expect similar
results had we used a measure of neuroticism or negative emotionality instead of the BIS
scale.3! However, future research is needed to confirm this hypothesis.

Taken together, our results suggest that the personality characteristic of threat sensitivity is a
significant predictor of fear, anxiety, and distress related to the possibility of cancer
recurrence in BC patients and their spouses during a routine follow-up MMG appointment.
Other medical appointments and screening procedures may similarly trigger FCR in couples,
and more research involving direct study of these contexts and time periods is needed to
achieve an enhanced understanding of psychosocial needs throughout cancer survivorship.
The role of threat sensitivity in patient and spouse FCR appeared more interdependent in
nature as couples recovered from the MMG—while neither patient nor spouse threat
sensitivity impacted their partner’s peak FCR on the MMG day, spouse threat sensitivity
predicted a slower recovery for patients afterward. These unexpected but interesting changes
in the interdependent structure of these effects over time, as the couples confronted and
recovered from the threat, highlight the need for more longitudinal, real-world research to
enhance our understanding of mechanisms of dyadic adjustment over the course of
survivorship. In closing, we wish to note that our focus on the role of threat sensitivity in
FCR is not meant to pathologize those with high levels of this personality characteristic—we
were simply interested in whether this biologically-based, stable, individual difference in
reactivity to threats mattered for couples during this critical time in survivorship. Our
findings suggest that it does. While threat sensitivity is considered to be relatively
immutable, those who are high on this characteristic may benefit from interventions aimed at
increasing tolerance to cancer-related threats and uncertainty as well as fostering an
acceptance-based style of behavioral coping.
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Implications for Psychosocial Oncology Practice

. Breast cancer (BC) survivors and their significant others experience routine
MMGs as stressful events, evidenced by increases in patient and spouse fear
of cancer recurrence (FCR) at least during the two weeks before the
appointment.

. Patients and spouses who demonstrate greater threat sensitivity—a personality
characteristic—may be particularly vulnerable to experiencing heightened
FCR on the day of the MMG appointment. In the current report, threat
sensitivity emerged as a significant risk factor above and beyond the global
tendency to experience anxiety.

. When spouses are more threat sensitive, patients and spouses both may take
longer to recover, in terms of their FCR, after the MMG appointment.

. While threat sensitivity is considered to be relatively immutable, patients and
spouses who are high on this characteristic may benefit from interventions
aimed at increasing tolerance to cancer-related threats and uncertainty as well
as fostering an acceptance-based style of coping.
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Fear of Cancer Recurrence Trajectory
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Figure 1.
Predicted fear of cancer recurrence (FCR) trajectories over the three-week daily diary period

for low, mean, and high levels of threat sensitivity. Low and high threat sensitivity is defined
as minus and plus two standard deviations (i.e., one unit), respectively. Zero on the x-axis
represents the day of the mammogram (peak FCR; marked by gray vertical bar). Panel A
(top) depicts predicted values of patient FCR at mean levels of spouse threat sensitivity.
Panel B (bottom) depicts predicted values of spouse FCR at mean levels of patient threat
sensitivity. Patient threat sensitivity is a statistically significant predictor of greater patient
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peak FCR but is not significantly related to patient FCR recovery (Panel A). Spouse threat
sensitivity is significantly associated with both greater spouse peak FCR and slower spouse
FCR recovery (Panel B). Predicted values are based on estimates from the focal analysis,
results of which are shown in Table 2.
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Descriptive statistics

Table 1.

1 2 3 4 5 6

1. Patient fear of recurrence -

2. Spouse fear of recurrence o9 * -

3. Patient threat sensitivity

267 -06 -

4. Spouse threat sensitivity .07 14 19 -

5. Patient global anxiety

6. Spouse global anxiety

o4’ 03 a3* 3F -

-.03 39° .02 07 -.02 -

Mean

Standard deviation

Intraclass correlation

170 096 291 259 155 124
267%7 1787 053 051 064 040

.28 .45 - - - B

Page 14

Note. N =57 couples. Correlations are based on between-person averages of fear of recurrence (FCR) across diary period. The possible range of
FCR is 0-24, threat sensitivity is 1-4, and global anxiety is 1-5.

iWithin—person standard deviation.

fp< .10.

*
p<.05.
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Table 2.

Results of dyadic multilevel path modeling of threat sensitivity and fear of recurrence

Effect Estimate SE Rate ratio® P

Fear of Recurrence: Intercept and Linear Slopes Before and After Mammogram

Patient
Reactivity slope” 0.024 0.006 1.024 <.001
Peak (intercept) 1.385 0.106 3.995 <.001
Recovery slope” -0.109 0.024 0.897 <.001
Spouse
Reactivity slope” 0.024 0.006 1.024 <.001
Peak (intercept) 1.050 0.119 2.858 <.001
Recovery slope” -0.109 0.024 0.897 <.001
Outcome: Patient and Spouse Reactivity a
Patient threat sensitivity’t 0.008 0.023 1.008 715
Spouse threat sensitivity” -0.012 0.027 0.988 664
Patient global anxiety” -0.006 0.019 0.994 142
Spouse global anxiety” -0.005 0.024 0.995 840
Outcome: Patient Peak Fear of Recurrence
Patient threat sensitivity’f 0.408 ™" 0.147 1.504 .006
Spouse threat sensitivity -0.231 0.191 0.794 .228
Patient global anxiety 0.189 0.156 1.208 .226
Outcome: Spouse Peak Fear of Recurrence
Spouse threat sensitivity’t 0.408™* 0.147 1.504 006
Patient threat sensitivity 0.067 0.229 1.069 .769
Spouse global anxiety 0.448 0.287 1.565 118
Outcome: Patient and Spouse Recovery
Patient threat sensitivity’f -0.043 0.049 0.958 374
Spouse threat sensitivity’t 0.123" 0.048 1.131 011
Patient global anxietyf -0.077 7 0.045 0.926 .087
Spouse global anxiety’t 01297 0.077 0.879 095

Note. N =57 couples. Peak (intercept) refers to fear of recurrence on the day of the mammogram.
fp <.10

*

p<.05

Ak
p< .01
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HokA

p<.001.
fCorresponding coefficients constrained to be equal across partners.

§Coefﬁcient estimates are exponentiated for interpretation as rate ratios and intercepts as model-implied fear of recurrence counts on the
mammogram day.

aTo achieve model convergence, random reactivity slopes were fixed to zero for both partners.
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