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Abstract

Objective: To examine the relationship between fear of cancer recurrence (FCR) and healthcare 

utilization among long-term breast cancer survivors (BCS).

Methods: In a cross-sectional survey study, 505 younger survivors (YS: ≤45 years) and 622 older 

survivors (OS: 55–70 years) 3–8 years from diagnosis completed a questionnaire assessing 

demographics, medical history, FCR, and healthcare utilization. Healthcare utilization consisted of 

breast cancer (BC) and non-BC-related routine and nonroutine utilization.

Results: YS had significantly higher FCR than OS (p < 0.01). Independent of age, FCR was 

significantly associated with all three types of BC-related utilization (p < 0.05). In the multivariate 

models, we found a significant, positive interaction effect between FCR and increased 

comorbidities on nonroutine BC appointments (p = 0.01) and BC-related emergency room visits (p 
= 0.03). Additionally, comorbidities were associated with non-BC-related utilization (p < 0.01), 

and nonwhites were more likely to utilize nonroutine resources, both BC and non-BC-related (p < 

0.01).

Conclusions: Increased FCR has been associated with hypervigilance among survivors and may 

lead to increased healthcare utilization. YS are at higher risk for increased FCR and psychosocial 

concerns, which may lead to overutilization. Providers should be aware that higher FCR may be 

related to increased use of healthcare resources and that these patients might be better served with 

supportive resources to increase quality of life and decrease inappropriate utilization. While this 

study provides increased evidence of the relationship between FCR and healthcare utilization, 
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interventions are needed for survivors at risk to address unmet needs, especially as life expectancy 

increases among BCS.
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1 | INTRODUCTION

Breast cancer (BC) is the most prevalent cancer diagnosis among women in the United 

States.1 Due to increased screening and improved treatments resulting in 90% of BC patients 

living for 5 years or longer,2 3.8 million women were living in the United States with a 

history of BC in 2019.1 However, up to 70% of breast cancer survivors (BCS) experience 

moderate-to-high levels of fear of cancer recurrence (FCR),3,4 with the majority of long-

term BCS still experiencing FCR 5+ years after diagnosis.5 FCR is defined as “the fear or 

worry that the cancer will return or progress in the same organ or in another part of the 

body,”6 and is one of the top concerns and most unmet supportive care needs of survivors.7,8 

Younger survivors (YS) and those with a greater number and lingering symptoms are at 

increased risk for FCR.4,9,10 Increased FCR has a detrimental effect on quality of life (QOL) 

and has been associated with decreased physical and cognitive functioning, emotional well-

being, increased depressive symptoms, and increased fatigue among survivors.4,5,11–13

Theoretical models of FCR hypothesize that greater FCR may lead to increased healthcare 

utilization among cancer survivors due to seeking reassurance from healthcare providers in 

order to reduce anxiety and validate symptoms.14–16 Greater FCR has been found to predict 

increased oncology visits and phone calls,17 primary care visits,14,17 emergency room (ER) 

visits,14 unscheduled visits to general practitioners,3 and increased complementary and 

alternative medicine use.3 Survivors with increased FCR also cite unmet needs, such as 

coordination of care, emotional support, financial support, and up-to-date information.18,19 

Although follow-up care is built into clinical guidelines, previous work has shown increased 

follow-up care among survivors with increased FCR.20 However, in another sample of 

mixed cancer survivors, greater FCR was not related to higher utilization.21 Survivors with 

increased FCR may be less likely to seek out utilization due to avoidant coping, or being 

anxious or fearful about the outcome.21,22 Overall, the literature points toward increased 

FCR leading to increased utilization. While some work has examined these short-term 

outcomes in BCS,3,17 little is known about the impact of long-term BCS’ FCR on 

utilization, as well as the differences in BC and non-BC-related utilization.

The purpose of the present study was to examine the relationship between FCR and 

healthcare utilization among BCS consisting of BCS diagnosed at ≤45 years (YS) and 55–70 

(older survivors: OS). We hypothesized that increased FCR would be associated with 

increased healthcare utilization among long-term BCS and that utilization may differ 

between YS and OS. We would expect to see higher BC-related utilization among YS, due 

to the risk of increased FCR, and OS experiencing higher non-BC-related utilization related 

to increased comorbidities.
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2 | METHODS

Data for this secondary analysis were derived from a cross-sectional survey study evaluating 

survivorship issues and QOL differences of YS compared to both OS and aged-matched 

controls.10 Only YS and OS data were utilized in this secondary analysis, because FCR was 

not applicable to the controls.

2.1 | Sample and recruitment

Eligible female BCS were identified utilizing the ECOG-ACRIN statistical center database, 

which included 97 sites that had previously participated in ECOG-ACRIN clinical trials. 

Eligibility criteria included women who: (1) were ≤45 years (YS) or 55–70 years (OS) at 

initial cancer diagnosis at stages I–IIIa, (2) were 3–8 years postinitial treatment at time of 

enrollment, (3) no BC recurrence, and (4) had been treated with an adjuvant chemotherapy 

regimen, including Adriamycin, Paclitaxel, and Cyclophosphamide to reduce treatment-

related variance. The 10-year age gap between YS and OS was included to ensure groups 

did not overlap and to mitigate confounding perimenopausal symptoms.

After eligible BCS were identified through the ECOG-ACRIN database and sites provided 

ECOG-ACRIN with local institutional review board approval (1009001681R007), a list of 

eligible survivors was given to each participating site. Survivors’ oncologists/clinical staff 

asked survivors permission for the research team to contact them. If survivors agreed, 

contact information was provided to the research team and information brochures were sent 

to survivors prior to contact. Research assistants called interested survivors 1 week after 

mailing the brochures to obtain verbal consent. If verbal consent was obtained, survivors 

were sent a consent form and the study questionnaire. If consents were not returned within 2 

weeks, a second consent form was mailed, if necessary. A total of 744 eligible YS were 

contacted with 86% verbally consenting and 67% (n = 505) completing the study 

questionnaire. A total of 937 eligible OS were contacted with 68% verbally consenting and 

66% (n = 622) completing the study questionnaire. No data were gathered from individuals 

that refused participation.

2.2 | Measures

Participants completed the written questionnaire that consisted of sociodemographic factors 

(age, race, education, and marital status) and medical history (time since diagnosis, 

treatment, and comorbidities). Participants were also asked about physical, psychological, 

social, spiritual functioning, and QOL. Included in the questionnaire were sections related to 

FCR and healthcare utilization, which are the focus of this secondary analysis.

2.2.1 | Fear of cancer recurrence—The primary independent variable for this 

secondary analysis was FCR. FCR was measured utilizing the Concerns About Recurrence 

Scale (CARS) Total Worries Index.23 The CARS Total Worries Index includes 28 items on a 

0 (“Not at all”)–5 (“All or most of the time”) scale that are summed together for a FCR total 

worries score. These 28 items are divided into five subscales: health worries, womanhood 

worries, role worries, death worries, and parenting worries. The original CARS total worries 

index consists of 26 items. We added the two item parenting worries subscale at the request 
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of American Cancer Society, in order to asses this domain of FCR. The CARS has an 

internal consistency of α = 0.87,23 and for the current sample was α = 0.96.10,11

2.2.2 | Healthcare utilization—Participants were asked about healthcare utilization 

both related and unrelated to BC, which were the primary outcome variables. Specifically, 

participants were asked how many times in the past 12 months had they seen their physician 

or other healthcare provider for: (1) routine follow-up for BC, (2) a physical problem related 

to BC, and (3) an annual checkup or physical problem not related to BC. Participants were 

also asked how many times in the past 12 months they had gone to the ER for: (4) problems 

related to BC, and (5) problems not related to BC.

2.3 | Statistical analysis

Data were analyzed using STATA 15. Frequencies and measures of central tendency were 

calculated for demographic variables. Descriptive statistics were calculated to characterize 

demographics, medical history, FCR, and utilization among YS and OS. t-test and chi-

square analyses compared YS and OS on all study variables. Additionally, partial 

correlations and simple logistic regression were used to examine the independent effect of 

FCR on utilization. Given the distributions of the healthcare utilization outcome, the routine 

utilization variables (1,3) were treated as count outcomes, while the nonroutine utilization 

variables (2,4,5) were treated as binary outcomes, due to items 2,4,5 having majority of 

counts as none or one. For routine utilization, negative binominal regressions were used to 

examine the effect of FCR on utilization, while multiple logistic regression was used for the 

nonroutine utilization outcomes. For all five models, CARS Total Worries Index (FCR), YS 

versus OS, time since diagnosis, comorbidities, race, education, marital status, and income 

were included. Additionally, various interaction terms were tested based on conceptual 

literature and content expertise, notably between FCR and age and FCR and comorbidities. 

Seventeen patients were not included in the multivariate models, as they were missing 

utilization data; there were no characteristics differences within these individuals.

3 | RESULTS

A total of 1127 long-term BCS were included in this secondary data analysis, including 505 

YS (≤45 years old at cancer diagnosis) and 622 OS (55–70 years old) with 66% being stage 

II at diagnosis. Table 1 includes the relevant demographic and medical history characteristics 

for the sample. Signicant p-values (≤ 0.05) are bolded within each table. The average age of 

YS was 45 years old, while the OS group was on average 67 years. The sample was 

primarily white. Compared to the general population, the sample was more highly educated, 

with almost 25% completing some or earning a graduate degree. The YS were more 

educated than the OS group. The majority of the sample was married, or in a long-term 

commitment, at the time of the study. A larger portion of YS were married, while more OS 

were widowed. The sample was evenly distributed across the income brackets, although YS 

had a higher average household income than OS (p < 0.01). Participants in the sample had 

~2 comorbidities, with YS having 1.38 and OS having nearly three comorbidities per 

survivor. The most commonly reported comorbidities were arthritis (37%), hypertension 
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(36%), hyperlipidemia (30%), and depression (25%). The sample was on average ~6 years 

out from their initial cancer diagnosis, with no difference between the two groups.

3.1 | Fear of cancer recurrence and healthcare utilization

Frequencies and bivariate analyses for FCR and healthcare utilization are reported in Table 

2. The sample had a mean CARS Total Worries score of 30.5 (range: 0–109), with the YS 

(39.0) having a significantly higher worries score than OS (23.6) (p < 0.01). Survivors had 

on average 2.4 routine BC follow-up appointments over the past 12 months, with YS having 

significantly more than OS (p = 0.02). Survivors had a similar number of non-cancer-related 

physician appointments (2.35), with OS having significantly more than YS (p < 0.01). More 

than a quarter had an unplanned physician visit related to a physical problem with their BC, 

with no difference between groups. Only 6.2% of the sample had an ER visit related to BC, 

with more OS visiting the ER (p = 0.03). More than 20% of the sample had visited the ER 

over the past 12 months for a reason other than BC, with no difference between groups. 

Independent of age, there was a significant correlation between increased FCR and increased 

routine BC follow-ups (p < 0.01). When running simple logistic regression, we also found 

significant associations between increased FCR and unplanned BC appointment (p < 0.01) 

and FCR and ER visits related to BC (p = 0.05).

3.2 | Multivariate analysis for healthcare utilization

Table 3 reports the negative binomial regression results for the count outcomes for routine 

BC follow-up and annual appointments not related to BC. After controlling for education, 

marital status, and income, those with higher FCR (p = 0.02), less time since diagnosis (p < 

0.01), and YS (p < 0.01) had significantly more routine BC follow-ups. Race and 

comorbidities had no impact on routine BC follow-ups. For annual appointments not related 

to BC, increased comorbidities (p < 0.01) was significantly associated with increased 

utilization.

Table 4 reports the multiple logistic regression results for the binary outcomes for 

appointments for physical problems related to BC, ER visits related to BC, and ER visits not 

related to BC. After controlling for education, marital status, and income, nonwhites (p < 

0.01) were significantly more likely to have an appointment for physical problems related to 

BC. Forty-nine percent of nonwhites compared to 35% of whites had at least one such 

appointment. Additionally, we found a positive interaction effect between increased FCR 

and increase comorbidities (p = 0.02) on nonroutine BC appointments. OS (p = 0.02) and 

nonwhites (p < 0.01) were more likely to visit the ER for a problem related to BC. Similar to 

BC-related appointments, we saw a positive interaction effect between increased FCR and 

increased comorbidities (p = 0.03) on BC-related ER visits. Individuals with increased 

comorbidities (p < 0.01) and nonwhites (p < 0.01) were more likely to visit the ER for a 

non-BC related problem. Marital status, income, and education had no impact on any type of 

utilization, and therefore, was not reported.
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4 | DISCUSSION

This study is one of few3,14,17 that examines the relationship between FCR and healthcare 

utilization among BCS, while comparing the impact of age (YS and OS). Additionally, our 

work differentiated utilization with BC-related utilization compared to non-BC-related 

utilization, which was not done in previous works.

As hypothesized, we found that increased FCR among long-term BCS was associated with 

increased BC-related routine follow-ups, independent of age. Previous literature has shown 

that cancer survivors with increased FCR are more likely to be hypervigilant in monitoring 

symptoms, engaging in surveillance behaviors, and potentially overutilize healthcare 

resources, which may lead to substantial costs for the healthcare system.16,17,20 However, 

some survivors may not seek out follow-up out of fear of receiving bad news,21 but we did 

not find this. If survivors with increased FCR do not receive follow-up cancer care, they may 

feel guilty about not doing so, and thus further increasing FCR and anxiety.16 When looking 

at non-BC-related utilization, FCR was not significantly associated with this utilization. This 

finding indicates that while survivors with increased FCR may be hypervigilant for physical 

problems, they are more focused on cancer-related issues and are not as likely to utilize 

resources for noncancer problems.

In addition to seeing a significant main effect of FCR on routine BC follow-ups, we found a 

significant, positive interaction effect between increased FCR and increased comorbidities 

on nonroutine BC utilization (appointments for physical problem related to BC and BC-

related ER visits). As FCR and comorbidities increased, so did nonroutine BC utilization. 

This finding links back to increased hypervigilance of individuals with increased FCR. In 

this case, individuals who have both increased FCR and comorbidities, may be 

misattributing symptoms or physical problems related to comorbidities as being related to 

their cancer. This misinterpretation of physical problems may lead to overutilization of 

healthcare services in general, but also seeking out inappropriate care, such as seeing their 

oncologist instead of primary care provider (PCP).

Comparing age groups, YS had significantly higher FCR than OS. This finding is consistent 

with FCR literature, as well as mental health literature in general, showing that YS have 

increased psychological symptoms and needs. In addition to increased FCR, YS experienced 

significantly higher levels of depression, anxiety, sleep disturbance, social constraints, worse 

attention function, worse body image, worse martial satisfaction, and lower QOL than OS, 

as reported in the main study paper.10 This indicates that YS are at greater risk not only for 

increased FCR but also poorer QOL. Health care utilization varied by age, with YS having 

increased routine follow-ups related to BC, while OS were more likely to visit the ER 

related to BC. Additionally, OS had significantly higher number of non-BC-related follow-

up appointments in bivariate analysis, but this relationship did not hold when factoring in 

other predictor variables. We would like to acknowledge that although we found significant 

impacts of FCR and interaction effects with comorbidities, that the odds ratios and incidence 

rate ratios were only slightly >1.
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Additionally, we found that survivors with less time since diagnosis had higher rates of 

routine BC follow-ups. This is consistent with clinical guidelines that survivors have less 

frequent follow-up appointments as time goes on, so long as there are no indications of 

recurrence.24 Comorbidities had a significant main effect on both routine and nonroutine 

non-BC-related utilization, which is expected, given that individuals with increased 

comorbidities are more likely to need increased care. Additionally, we found race to be 

significantly associated with all types of nonroutine utilization. In our sample, nonwhites 

had lower education levels and lower household income than nonwhites. Individuals of 

lower socioeconomic status are more likely to utilize ER visits and other emergent resources 

than seeing a PCP, due to reduced access. We believe that this is likely the reason for 

nonwhites having higher nonroutine utilization than whites. However, only 7% of the sample 

was nonwhite, and therefore presents a shortcoming when comparing race in our study.

5 | STUDY LIMITATIONS

Despite the new findings adding to the FCR literature, our work is not without its 

limitations. First, while we have a fairly large sample compared to other studies examining 

FCR, our sample was non-diverse in terms of race, with >92% being white. Additionally, 

our sample is more highly educated and had a higher mean income than the average 

population. Therefore, our findings may not be generalizable to all types of BCS, nor all 

types of cancer. In terms of data collection, our study was cross-sectional, which limits our 

inference of predictor variables on the outcome of healthcare utilization, particularly the 

directional relationship with FCR. Additionally, our data were completely self-report. 

Specifically, we acknowledge survivors’ reporting of utilization,25 particularly 

differentiating between BC-related and non-BC-related utilization, may have inaccuracies. 

Some survivors may have attributed other physical problems to their BC history, and thus 

may have miscategorized the type of utilization. While we acknowledge these limitations, 

we believe that this study provides a valuable contribution to the FCR literature for BC 

survivors and further supports the need for the development of interventions to alleviate 

increased FCR and stress, particularly with YS.

6 | CLINICAL IMPLICATIONS

Our results indicate that FCR is associated with higher BC-related utilization among long-

term survivors, suggesting that FCR has long lasting consequences on the healthcare system. 

Specifically, YS are more at risk for higher FCR and psychosocial issues. Providers should 

be aware that FCR may still be a significant problem for long-term BCS years after 

diagnosis. Thus, providers should monitor FCR in long-term survivors, and may recommend 

psychological services to those experiencing high levels of FCR.26 There is evidence to 

suggest that traditional cognitive-behavioral therapy and contemporary therapies, such as 

acceptance and commitment therapy, may reduce survivors’ FCR.27,28 Although seeking 

reassurance from providers may temporarily reduce FCR, it is likely to perpetuate FCR in 

the long-term for survivors with multiple unmet needs.29 Therefore, providers can offer 

psychoeducation about possible signs and symptoms of recurrence and subsequent steps if 

recurrent symptoms arise. Ultimately, monitoring FCR in survivors and providing necessary 

psychoeducation and resources may reduce distal healthcare utilization in long-term BCS.
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7 | CONCLUSIONS

In conclusion, our study is one of the few to examine the relationship between FCR and 

healthcare utilization, and the only study that we found which differentiated between BC and 

non-BC-related utilization. While there has been conflicting evidence on the relationship 

between FCR and utilization, we found that increased FCR is associated with multiple 

increased forms of breast-cancer utilization, independent of age. Not only may FCR have a 

primary impact on utilization, but also BCS may misinterpret physical problems related to 

comorbidities as being related to their cancer. This hypervigilance in monitoring symptoms 

and physical problems can lead to not only increased healthcare utilization but also 

inappropriate utilization. Our study found that YS are at greater risk for increased FCR than 

OS, as well as other psychosocial issues that may exacerbate FCR and lead to increased 

utilization. In addition to the clinical implications discussed earlier, additional research is 

needed to examine the causal relationship between FCR and increased utilization. Future 

research should be focused on determining the concerns that BCS have related to their 

cancer history and other unmet needs, in order to promote greater QOL and reduce 

unnecessary healthcare utilization. While our work provides strong evidence of the 

detrimental effect of FCR, researchers need to progress towards developing interventions to 

target the unmet psychosocial and physical needs of survivors.
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