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Introduction: Anxiety and depression are common symptoms experienced by older patients with cancer. In prior studies, both
symptoms have been associated with elevated inflammatory cytokines. Pharmacologic interventions for these symptoms may or can
lead to significant side effects such as drowsiness, confusion and falls in older adults. Exercise has been shown to improve anxiety
and depression as well as to decrease inflammation in the general cancer population. However, exercise studies in older adults
receiving treatment for cancer are scarce and research that evaluates the mechanisms by which exercise may decrease anxiety or
depression in older patients with cancer is even more limited.
Objectives: We conducted a secondary analysis of a nationwide randomized controlled trial to assess the effects of exercise on
anxiety and depression in older patients with cancer receiving active chemotherapy. We also investigated mechanisms that could
explain the anxiolytic and antidepressive effects of exercise.
Methods: The study was conducted within the University of Rochester Cancer Center NCI Community Oncology Research Program
(URCC NCORP). A total of 198 older patients with cancer (aged ≥60 years) were enrolled and included in our analysis. Patients in
the study were randomized to receive chemotherapy alone (Control) or to a 6-week exercise program (Exercise for Cancer Patients;
EXCAP). EXCAP is a home–based progressive aerobic and anaerobic exercise program in which patients were instructed to walk as
many steps everyday as they can and the number of steps was recorded using a pedometer (aerobic). In addition, they were educated
and provided with the instructions to perform therapeutic band training (anaerobic). Analysis of covariance (ANCOVA) was used to
evaluate the effects of EXCAP on anxiety and depression, which were assessed using the State Trait Anxiety Inventory and Profile of
Mood States-Depression subscale at baseline prior to initiation of chemotherapy and 6 weeks after. We adjusted for gender,
chemotherapy cycle duration (every 2-week or 3-week) and baseline values for anxiety or depression. We also assessed the
associations of changes in inflammatory cytokines (IL-1β, IL-6, IL-8, IL-10, IFN-g and TNFr1) with changes in anxiety and
depression using Pearson correlation.
Results: The median age of our population was 66.7 ± 2.3 years; 92% were female and 77% had breast cancer. Seventy-two percent
received every 3-week and 28% received every 2-week chemotherapy regimens. Compared to the control group, the EXCAP group
had significantly decreased level of anxiety (mean change in score; EXCAP: -3.29, Control: -1.20, p=0.04) (Figure 1). There was also
a non-significant decrease in depression (mean change in score; EXCAP: -1.83, Control: 0.03, p=0.08). In the EXCAP group, positive
correlation was noted between TNFr1 and changes in anxiety (r=0.37, p=0.009). No associations were noted in other inflammatory
cytokines and changes in anxiety. Similarly, changes in inflammatory cytokines were not associated with changes in depression.
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Conclusion: Our analysis has shown that exercise decreased anxiety and potentially depression in older patients with cancer
receiving active chemotherapy. The effect of exercise on anxiety may be mediated by reducing inflammation, specifically through
TNFr1.
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