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Background: Fear of progression (FoP), or fear of cancer recurrence (FCR), is characterized by worries or concerns about negative illness-related future events. Actually, to worry is a common cognitive process that, in its non-pathological form, belongs to daily life. However, worry can also become pathological appearing as a symptom of mental disorders. This study aimed at investigating the associations among daily worry, pathological worry, and FoP in patients with cancer.

Methods: This is a cross-sectional study that includes 328 hospitalized patients with cancer. Patients filled out the FoP Questionnaire (FoP-Q), the Worry Domains Questionnaire (WDQ) for the assessment of daily worry, and the Penn State Worry Questionnaire (PSWQ) for the assessment of pathological worry. Depressive, anxiety, and somatic symptoms were measured with modules of the Patient Health Questionnaire [Patient Health Questionnaire-Depressive Symptoms (PHQ-2), Generalized Anxiety Disorder-2 (GAD-2), and Patient Health Questionnaire-Somatic Symptoms (PHQ-15)]. Furthermore, a structured clinical interview was conducted for the assessment of anxiety disorders. The hierarchical multiple linear regression analysis was used to identify factors independently associated with FoP.

Results: Mean age of the participants was M = 58.5 years (SD = 12.8), and 64.6% were men. FoP and worry were significantly intercorrelated (r = 0.58–0.78). The level of FoP was most strongly associated with daily worry (β = 0.514, p < 0.001), followed by pathological worry (β = 0.221, p < 0.001). Further significant determinants were younger age and depressive and anxiety symptoms. Clinical variables were not independently associated with FoP. The final model explained 74% of the variance.

Discussion: Fear of progression is strongly associated with daily worry and pathological worry. These results bring up the question of whether FoP is an expression of a general tendency to worry. Whether a general tendency to worry, in fact, represents an independent vulnerability factor for experiencing FCR/FoP needs to be investigated in a longitudinal research design.
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INTRODUCTION

Many people experience recurrent thoughts about possible risks and threats. To think repetitively about such future uncertainties and dangers is quite common. In a study with community-dwelling elderly people, Golden et al. (2011) found that 78.7% of the respondents worried during the previous month. Furthermore, 37.1% stated that they worried excessively, and 20.0% experienced excessive uncontrollable worry. Such excessive and uncontrollable worry, but not non-severe worry, was associated with depression and reduced quality of life (Golden et al., 2011). Worry has been associated with several negative outcomes, including general anxiety disorder (GAD) as a manifestation of excessive and uncontrollable worry (Golden et al., 2011; Hirsch et al., 2013). Some researchers have also highlighted the positive functions of worry. Worry can act as a motivator and buffer (Sweeny and Dooley, 2017), it can reflect a constructive problem-solving process (Szabo and Lovibond, 2002), and it can facilitate goal pursuit and threat reduction (McNeill and Dunlop, 2016). Several measures for the assessment of worry were developed, focusing on the experience of daily worry (e.g., Worry Domains Questionnaire, WDQ; Tallis et al., 1992) as well as on the phenomenon of excessive pathological worry (e.g., Penn State Worry Questionnaire, PSWQ; Meyer et al., 1990).

Regarding specific worry topics, people tend to worry about interpersonal relationships, self, work, future events, finances, and mostly health (Tallis et al., 1992; Golden et al., 2011). For instance, it is quite common that healthy people worry about developing cancer (Jensen et al., 2010; Murphy et al., 2018).

For people who suffer from cancer, to worry about future uncertainties represents quite an adequate response as there are many real risks and threats in the disease course. Patients with cancer often worry about illness- and treatment-related aspects, e.g., the side effects of treatment or taking time away from the family (Pisu et al., 2017). However, most important is the worry about cancer progression or recurrence (Simard et al., 2013; Dinkel and Herschbach, 2018). Fear of cancer recurrence (FCR) has been defined as “fear, worry, or concern about cancer returning or progressing” (Lebel et al., 2016, p. 3266). Although nearly all patients and survivors with cancer experience FCR to some degree (Simard et al., 2013), an excessive FCR has been linked to several negative outcomes such as reduced quality of life and worse psychosocial wellbeing (Koch et al., 2013; Simard et al., 2013; Simonelli et al., 2017; Dinkel and Herschbach, 2018; Lebel et al., 2020). FCR and the very similar construct fear of progression (FoP) have been conceptualized as multidimensional (Herschbach et al., 2005; Simard and Savard, 2009). However, worry represents one central aspect in current conceptualizations of non-pathological and clinical FCR/FoP (Fardell et al., 2016; Mutsaers et al., 2016, 2020). In fact, some researchers solely focused on worry when assessing FCR (Vickberg, 2003; Custers et al., 2014).

Despite the prominent role of worry in the understanding and conceptualization of FCR/FoP, there have been few empirical attempts to link FCR/FoP to the literature on worry from the fields of clinical psychology and psychopathology. Some studies with patients with cancer used the PSWQ and investigated pathological worry as an outcome or mediator, showing that pathological worry can be reduced by a psycho-oncological intervention (Wells-Di Gregorio et al., 2019) and that worry mediates the effect of mindfulness on psychological distress (Labelle et al., 2015; Brown et al., 2020). Recent studies aiming at validating theoretical models of FCR assessed meta-cognitive beliefs about worry, but not worry itself (Lebel et al., 2018; Smith et al., 2018; Curran et al., 2020). Only one study investigated the association between FCR and pathological worry (PSWQ), showing that the two were moderately correlated (r = 0.49). Furthermore, clinical FCR was more frequent at higher levels of pathological worry (Hovdenak Jakobsen et al., 2018).

In a previous study, we investigated the comorbidity pattern between FoP and anxiety disorders in patients with cancer (Dinkel et al., 2014). We found that patients with pure clinical FoP (without comorbid anxiety disorder) did not differ from patients with pure anxiety disorder (without comorbid clinical FoP) regarding pathological worry. However, patients with cancer with pure clinical FoP showed even higher levels of daily worry than patients with pure anxiety disorder. Patients with comorbid clinical FoP and anxiety disorder indicated the highest levels of worry (Dinkel et al., 2014). These results suggest a prominent role of daily and pathological worry in FoP.

Thus, in this study, we investigated whether daily worry and pathological worry would be independently associated with FoP, controlling for well-known covariates as well as potential sociodemographic, clinical, and mental health covariates, i.e., variables with inconsistent or few positive findings with regard to FCR/FoP. Such results would be helpful for the empirical validation of current models of FoP/FCR (Fardell et al., 2016; Mutsaers et al., 2016, 2020).



METHODS


Design and Procedure

This is a secondary analysis of the study by Dinkel et al. (2014). In brief, this was a cross-sectional investigation with patients with cancer undergoing inpatient treatment. Patients from the surgical or the hematological department of a large university hospital were sampled consecutively during 1 year (i.e., from March 2010 to March 2011). Inclusion criteria for study participation were confirmed diagnosis of gastrointestinal cancer or hematological malignancy, >18 years of age, and fluency with the German language. Exclusion criteria were severe psychiatric illness (except an anxiety disorder), severe physical, emotional, or cognitive impairment (rating of clinicians), and current treatment in the intensive care unit. Patients were approached by one of the authors (KK). Those patients who agreed to participate gave written informed consent. All participants underwent a structured clinical interview for the assessment of anxiety disorders and hypochondriasis and then filled out the self-reporting questionnaires. This study was approved by the local Ethics Committee (ethics vote: 2721/10).



Measures


Sociodemographic and Clinical Characteristics

Sociodemographic characteristics were recorded using a documentation sheet. Medical records were assessed to extract the data on clinical characteristics. The functional status of patients was assessed using the Karnofsky Performance Status (KPS; Karnofsky and Burchenal, 1949) during the personal interview with the patient by one of the authors (KK). Furthermore, for the assessment of comorbidity, patients indicated whether they had been diagnosed with selected chronic conditions other than cancer.



Fear of Progression

The FoP Questionnaire (FoP-Q) by Herschbach et al. (2005) was used to measure FoP. This is a multidimensional, reliable, and valid measure (Thewes et al., 2012) that has been used in international research. The “coping with anxiety” subscale was not applied as this subscale does not contribute to the total score of the FoP-Q (see Herschbach et al., 2005). Thus, we presented 34 items that belong to one of the four subscales, namely, “affective reactions,” “partnership/family issues,” “occupation,” and “loss of autonomy.” Each item is rated on a 5-point scale ranging from 1 (never) to 5 (often). The total score is computed as the sum of the mean scores of subscales. Higher scores represent higher levels of FoP. Internal consistency in this study was α = 0.95. The 80th percentile of the FoP-summary score represented clinical FoP (Dinkel et al., 2014).



Worry

Two measures were applied for the assessment of worry.

The WDQ (Tallis et al., 1992; Stöber, 1995) was designed to measure non-pathological, daily worry. This is a content-oriented measure, asking participants to indicate on a 5-point scale from 0 (not at all) to 4 (extremely) how much they worry with regard to specific topics. The 25 items represent the five subscales, namely, “relationships,” “lack of confidence,” “aimless future,” “work incompetence,” and “financial.” A summary score ranging from 0 to 100 can be computed. Cronbach's alpha in this study was α = 0.95.

In contrast, the PSWQ (Meyer et al., 1990; Stöber, 1995) was developed to assess pathological worry, which is the main characteristic of GAD. The PSWQ represents a trait measure of the general tendency to worry excessively. It consists of 16 statements that do not relate to specific worry content but to the intensity and perceived uncontrollability of worry (e.g., “My worries overwhelm me”). Participants are instructed to indicate how typical the statements are for them. They responded on a 5-point scale ranging from 1 (not at all typical) to 5 (very typical). Five items are reverse scored. A total score, ranging from 16 to 80, is calculated by summing up all items. Cronbach's alpha in this study was α = 0.91.

For both measures, higher scores indicate higher levels of worrying.



Depression and Anxiety Symptoms

Symptoms of depression and anxiety were assessed using the ultra-short screening versions of the Patient Health Questionnaire (PHQ), i.e., PHQ-2 and GAD-2. Both modules comprise two items, which are rated on a 4-point scale from 0 (not at all) to 3 (nearly every day) (Löwe et al., 2010). Higher scores represent higher depression and anxiety. Internal consistency in this study was α = 0.82 (PHQ-2) and α = 0.80 (GAD-2).



Anxiety Disorder

In light of the aim of this study (see Dinkel et al., 2014), only anxiety disorders and hypochondriasis were assessed using the Structured Clinical Interview for DSM-IV Axis I (SCID-I) (Wittchen et al., 1997). The interviews were conducted by one coauthor (KK) who is a clinical psychologist trained in conducting SCID-I interviews.



Somatic Symptom Burden

The PHQ module, PHQ-15 (Kroenke et al., 2002; Kocalevent et al., 2013), was applied for the assessment of common somatic symptoms. Patients were asked to indicate the severity of 15 somatic symptoms during the previous 4 weeks. The symptoms were rated on a 3-point scale ranging from 0 (not bothered at all) to 2 (bothered a lot). Higher scores indicate a higher symptom load. Cronbach's alpha in this study was α = 0.80.




Statistical Analysis

Descriptive statistics were computed for the study variables. The research question was investigated using the hierarchical multiple linear regression analysis. In order to control for known and potential covariates, sociodemographic characteristics were entered in the first step, clinical variables in the second step, and mental health variables in the third step. As our main study (Dinkel et al., 2014) showed that there is some overlap between anxiety disorder and FoP, we controlled for the presence of any anxiety disorder. However, as the presence of clinician-defined anxiety disorder and patient-reported anxiety symptoms do not correspond perfectly, we decided to control for both self-reported mental health symptoms and clinician-defined anxiety disorder. In the fourth step, the full model is presented. The full model includes the following variables: age, gender, current partnership, educational level, cancer site, disease status, duration of disease, functional status, comorbidity, depressive symptoms, anxiety symptom, somatic symptoms, anxiety disorder, daily worry, and pathological worry. Within each step, variables were entered simultaneously. We presented the adjusted R2 as the measure of variance explained as well as ΔR2 indicating the change in R2 between each step of the hierarchical regression. The following variables were dichotomized for the regression analysis: educational level (lower/higher), cancer site (gastrointestinal/hematological), comorbidity (none/present), and disease status (first occurrence/all others). For additional analyses, Pearson's correlations were used to assess intercorrelations between worry and FoP, and differences in worry mean scores between groups of clinical versus non-clinical FoP were investigated using the independent sample t-test. Effect sizes (Cohen's d) are reported for these group differences. Alpha level was set as p < 0.05. All analyses were conducted using SPSS/PC software package version 24 (SPSS, Chicago, IL, USA).




RESULTS


Study Sample

Of 529 patients who were approached for participation, 49 patients met the exclusion criteria. Thus, 480 patients were available for study participation. A total of 343 patients (71.5%) agreed to take part. Patients who declined participation did not differ from the study participants with regard to sex or cancer site, but patients who declined were older (M = 63.1, SD = 11.6) than those patients who agreed (p < 0.001). Of those who agreed, 15 patients did not provide the data on FoP, leaving 328 patients available for the analysis. In light of the low number of patients who were excluded from the analysis, we refrained from conducting a drop-out analysis.

The mean age of the patients was M = 58.5 years (SD = 12.8; minimum–maximum: 20–87). The majority of them (64.6%) were men. A total of 60.7% of the patients suffered from gastrointestinal cancer (mainly colorectal cancer, n = 81) and 39.3% suffered from hematological malignancy (mainly lymphoma, n = 43). For most of the patients, this was the first occurrence of the disease (69.0%), and the mean time since the first cancer diagnosis was 27.1 months (SD = 56.8; minimum–maximum: 0–546 months). Further sociodemographic and clinical characteristics are presented in Table 1.


Table 1. Sociodemographic and clinical characteristics (N = 328).
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Bivariate Associations

Descriptives of the continuous variables are given in Table 2. Regarding intercorrelations, the results revealed that FoP correlated r = 0.78 with daily worry (WDQ) and r = 0.64 with pathological worry (PSWQ). The two worry measures correlated r = 0.58 (all correlations p < 0.001).


Table 2. Mean (M) and standard deviation (SD) of study variables.

[image: Table 2]

Patients with clinical FoP (n = 66) showed significantly higher (p < .001) daily worry (Figure 1) as well as pathological worry (Figure 2) [see also Supplementary Material 1].


[image: Figure 1]
FIGURE 1. Differences in the scales of the Worry Domains Questionnaire between patients with cancer with clinical versus non-clinical fear of progression (FoP-Q; cut off: 80th percentile).
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FIGURE 2. Differences in the summary scale score of the Penn State Worry Questionnaire between patients with cancer with clinical versus non-clinical FoP (FoP-Q; cut off: 80th percentile).




Multiple Linear Regression

We conducted a hierarchical multiple linear regression analysis to identify the determinants of FoP. The sociodemographic data were entered in the first step. The results showed that younger age and lower educational level were significantly associated with FoP. While age remained a significant determinant until the last step, the educational level lost significance in the third step when variables representing psychological distress were entered. Regarding clinical variables, which were entered in the second step, the results showed that only lower functional status was significantly associated with FoP. However, this association became non-significant in the third step. In the third step, depressive, anxiety, and somatic symptoms showed a significant association with FoP.

Finally, in the last step, daily worry and pathological worry were entered into the regression. Controlling for sociodemographic, clinical, and mental health variables, both daily worry and pathological worry were independently associated with FoP. In fact, the two worry variables showed the highest beta weights of all variables, with daily worry being most strongly associated with FoP (β = 0.514, p < 0.001). The final regression model revealed that younger age, current partnership, higher anxiety, depressive, and somatic symptoms, absence of an anxiety disorder, and higher worry were significant determinants of FoP (Table 3). The final regression model explained 74% of the variance.


Table 3. Results of the hierarchical multiple regression analysis predicting fear of progression (FoP-Q) (n = 281).
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DISCUSSION

Patients who suffer from a chronic disease often experience fears that relate to the illness and its biopsychosocial consequences (Berg et al., 2011; Lebel et al., 2020). FoP and FCR represent adequate psychological responses to real threats and risks of the cancer experience that, nonetheless, can become dysfunctional (Simonelli et al., 2017; Dinkel and Herschbach, 2018; Lebel et al., 2020). The main feature of current conceptualizations and definitions of FCR/FoP is worry (Fardell et al., 2016; Mutsaers et al., 2016, 2020). Worry is common in daily life, but it can also occur at degrees that can be characterized as pathological (Golden et al., 2011). Interestingly, these different lines of research—psycho-oncology on the one hand, and clinical psychology and psychopathology on the other hand—have not met with regard to worry and FCR/FoP. In this study, we aimed at connecting these different lines of research, investigating whether daily worry and pathological worry would be independently associated with FoP.

As a main result, our analysis revealed that daily worry and pathological worry were the most relevant determinants of FoP, controlling for sociodemographic variables, clinical characteristics, and symptom burden, i.e., patients with cancer who indicated a high level of worry in a measure designed for the assessment of non-pathological worry and who indicated to experience a high amount of excessive and uncontrollable worry reported higher levels of FoP. These results suggest that patients who are characterized by a general tendency to worry are more prone to experience FoP when diagnosed with cancer. Clearly, the cross-sectional nature of this study precludes strong inferences regarding causal or longitudinal associations. Thus, whether a general tendency to worry, in fact, represents an independent vulnerability factor for experiencing FCR/FoP needs to be investigated in a longitudinal research design. Nonetheless, these results fit very well with the current conceptualizations of FCR, which include meta-cognitive beliefs about worry (Fardell et al., 2016; Lebel et al., 2018) and a cognitive-attentional syndrome, characterized by worry, rumination, and attentional bias to threat-related information (Fardell et al., 2016).

In an attempt to derive not only at a conceptualization of FCR but also on a theoretical model of anxiety in the context of cancer, Curran et al. (2017) reviewed the literature and developed a model quite similar to that by Fardell et al. (2016), which relates to FCR. Curran et al. (2020) tested some of the assumptions of this general model of anxiety in patients with cancer with regard to FoP as an outcome. In this cross-sectional study with 211 patients with cancer, the authors investigated the association of rumination, assessed by a measure of transdiagnostic repetitive thinking, with FoP. These two variables correlated r = 0.60, but rumination—or repetitive thinking—did not emerge as an independent determinant of FoP after death anxiety, intrusions, and threat appraisal had been entered into the regression. Worry and rumination—or repetitive thinking—share relevant features, thus both this study as well as the study by Curran et al. (2020) underscore the strong association between repetitive cognitive processes and the experience of FoP. In this study, worry emerged as the most relevant determinant of FoP. However, in contrast to the study by Curran et al. (2020), we did not investigate the role of death anxiety, intrusions, or threat appraisal. Thus, it remains to be shown whether worry will be an independent vulnerability factor for FCR/FoP.

According to several reviews of FCR/FoP (Crist and Grunfeld, 2013; Simard et al., 2013; Dinkel and Herschbach, 2018; Lim and Humphris, 2020), lower age and higher somatic symptom burden represent the most consistent predictors of higher levels of FCR/FoP. While the effect of age was replicated in this study, the association between somatic symptoms and FoP disappeared after the inclusion of worry. In accordance with available evidence (Simard et al., 2013), depressive and anxiety symptoms were also significantly associated with FoP in this study. Likewise, in accordance with other studies (Simard et al., 2013; Smith et al., 2018), clinical characteristics were not independently associated with FoP. Interestingly, we found that the absence of an anxiety disorder represented a determinant of FoP. However, this effect was quite weak (β = −0.08), and the significance of this finding remains unclear.

Finally, our results also support some current psycho-oncological interventions addressing FCR/FoP. A recent systematic review and meta-analysis showed that psycho-oncological interventions are effective in reducing FCR/FoP (Tauber et al., 2019). This meta-analysis also revealed that contemporary cognitive-behavioral therapies, i.e., approaches that focus on cognitive processes—like worry or rumination—were more effective, at least in the short run, than traditional cognitive-behavioral approaches, defined as those interventions that focus primarily on the content of cognition. This view is supported by the independent association between pathological worry and FoP, as we assessed pathological worry with a content-free measure that focused on the intensity and perceived uncontrollability of worry. However, our results also support approaches focusing on the content of cognition, like our own therapeutic approach, which applies exposure-based techniques. Similar to the cognitive-behavioral approach for GAD, which focuses on the exposure of worry themes, patients with cancer are asked to vividly recount their worries and to work through a worst-case scenario (Dinkel and Herschbach, 2018). This approach has proven feasible and effective in reducing FoP of patients with cancer (Herschbach et al., 2010; Dinkel et al., 2012; Rudolph et al., 2018) and is supported by the independent association between our measures of daily worry, which focuses on the content of worrying thoughts.

This study has some strengths, such as the detailed assessment of worries in patients with cancer, the reasonable sample size, and the inclusion of a set of covariates. But, clearly, it also has some limitations. First, the cross-sectional design precludes inferences about longitudinal associations between worry and FoP. Then, there is a sampling bias as patients who declined participation were older than those who agreed to take part. Furthermore, we did not assess other psychological variables that have proven relevant as possible control variables, especially those that are regarded as important in current theoretical conceptualizations of FCR/FoP, e.g., meta-cognitive beliefs. Moreover, we did not assess the whole spectrum of mental disorders but restricted our assessment on the anxiety disorders. Finally, there might be a bias due to shared method variance. We applied three self-reporting measures focusing on different aspects of worry that were moderately to highly intercorrelated. Thus, the results of this study should be replicated using different assessment approaches.



CONCLUSION

This study has shown that worry represents an independent determinant of FoP. As such, the results support current theoretical conceptualizations of non-clinical and clinical FCR/FoP (Fardell et al., 2016). However, these results also bring up the question of whether FoP is an expression of a general tendency to worry. Thus, associations between repetitive cognitive processes and FCR/FoP should be investigated further in future studies.
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