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ABSTRACT
Physical Function and Depression in Breast, Colorectal, and Prostate Cancer Survivors Following a 16-Week Circuit-Based Aerobic and Resistance Exercise Intervention
By JOSEPH Z. YAP

Breast, colorectal, and prostate cancers are among the most common cancers in the United States, affecting thousands of families and individuals each year. The physical and mental toll cancer and chemotherapies take on the patients are incredibly high, often leading to a decline in physical function and an increased prevalence of depression. A new and emerging field of cancer treatment uses exercise to rehabilitate and, in some cases, prehabilitate cancer patients to blunt the damages cancer can have on the patient. This thesis centers around the hypothesis that a 16-week circuit-based aerobic and resistance-based aerobic and resistance exercise intervention will significantly improve physical function as shown using the short physical performance battery (SPPB) as well as decrease depressive scores shown by the center for epidemiological studies depression scale (CES-D). Furthermore, it is hypothesized that exercise-induced improvements in physical function are associated with reductions in depression.
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INTRODUCTION


1.1 Epidemiological Data of Breast, Colorectal, and Prostate Cancer
	
	Cancer is a disease that affects nearly 1.6 million people and takes over 600,000 lives per year [1]. Among cancers, breast, colorectal, and prostate cancers exist as the three most common solid tumors, and combined are estimated to affect 682,230 Americans and cause a devastating 126,500 deaths in 2022 [2].
Currently, in the United States, breast cancer exists as the most prevalent type of non-skin cancer in women, affecting 1 out of every 8 women at some point in their lives [3], and has become one of the most common cancers for women around the world [3]. Furthermore, of the 287,850 expected new cases in the United States in 2022, about 43,250 women are expected to pass away [3]. Of these women, the risk of developing breast cancer increases with age, socioeconomic status, exposure to environmental factors such as pollution or radiation [5] and is more common among minorities [6]. Along with the diagnosis of breast cancer comes a high probability of comorbidities, about 73% of patients and survivors present with at least one comorbidity, most commonly including hypertension, arthritis, and diabetes which often correlates with a significant decrease in quality of life (QoL) [7]. Furthermore, as advancements in treatment have steadily improved, the percentage of survivors has also risen, who also tend to exhibit a higher amount of comorbidities such as diabetes, osteoporosis, cardiovascular disease, and premature death [8]. 
	Excluding skin cancers, colorectal cancer is currently the third most common cancer diagnosed in both men and women in the United States, with an estimated 106,180 new cases of colon cancer and 44,850 new cases of rectal cancer [9]. Furthermore, the risk of developing colorectal cancer is once again increased for several minority groups, including Black, Asian, Hispanic, and Pacific Islanders. In a similar way to breast cancer, there have been significant improvements to colorectal cancer treatment, which in turn increases the rate, the number of survivors (1.5 million in 2022), and the number of comorbidities [10]. 
	Similar to breast and colorectal cancers, prostate cancer is one of the most prevalent forms of cancer, affecting 1 in 8 men throughout their lifetime. Furthermore, 268,490 new cases are expected to be diagnosed in 2022, and 34,500 deaths. Prostate cancer is also most prevalent and occurs at a younger age than the national average among African American and Caribbean men of African ancestry [11]. Additionally, a higher proportion of black men have at least 1 comorbid condition when compared to white men, most commonly genitourinary disease, hypertension, and musculoskeletal and connective tissue disorders [12]. Apart from cancer itself, the leading cause of death in prostate cancer patients and survivors is cardiovascular disease, which can be exacerbated by androgen deprivation therapy, a common treatment for prostate cancer [13]. 
Furthermore, there is a remarkedly high prevalence of obesity among cancer survivors, with about 30% of survivors meeting the criteria for obesity [14]. Obesity in prostate cancer results in an increased inflammatory environment, metabolic irregularities, poorer prognosis, increased reoccurrences and second cancers, and many more negative effects on a survivor’s life [15]. 
	Although the increased number of comorbidities such as diabetes and cardiovascular disease is seen amongst these three cancers, their effects on mortality can be lessened through lifestyle interventions such as exercise and diet [16].
1.2 Physical Function During and After Cancer
	
	Along with other comorbidities, cancer patients and survivors experience distinct drops in physical function: the ability to do everyday tasks such as walking, standing from sitting, and balance [17]. Physical function tends to especially decrease in elderly patients, who typically present with less lean mass at baseline and an already low physical function ability prior to chemotherapy [18]. Furthermore, the decrease in physical function can be majorly attributed to a significant loss in skeletal muscle, or lean mass, and results in weakness exacerbated by a lack of exercise and a sedentary lifestyle [19]. Cancer survivors specifically report higher incidences of falls [20] and functional limitations in comparison to healthy individuals which may lead to an increased risk of life-threatening injury among older and frail demographics [21]. During chemotherapy, patients can fall into a cycle initiated by cancer-related fatigue (CRF) where fatigue leads to sedentary behavior, which escalates physical deconditioning and muscle loss, accelerating losses in function, leading once again to even more fatigue [22].
	A decline in physical fatigue amongst cancer patients often coincides with increased depressive scores, with some studies showing depressive scores peaking predominantly after treatment, leaving survivors especially vulnerable to decreases in physical and mental health if not given proper guidance on how to maintain or improve their condition [22]. Furthermore, it has been demonstrated that improvements in physical function and decreased pain correlate to reduced depressive scores [23]. A promising treatment targeting both physical function and depression among several other improved outcomes is exercise [24]. 


1.3 Depression Among Cancer Patients 

	One of the most common symptoms among cancer patients and survivors is depression, occurring in 15% - 25% of all patients and tends to affect both men and women with equal prevalence [25]. Depression caused by cancer is unique in comparison to other diseases, with studies showing that cancer diagnoses generate higher levels of distress than non-neoplastic diseases (noncancerous) even with poorer prognoses [26]. Depression itself has also been shown to leach into all aspects of the patient diagnosed with cancer, including higher non-suicide related mortality rates [27], increased inflammation and decreased immune function [28], recovery times and treatment effectiveness, and many more outcomes affecting the overall quality of life of the individual [29]. Furthermore, depression is often accompanied by psychiatric disorders such as anxiety, with one study showing a 38.2% prevalence of depression and a 32.2% prevalence of anxiety among a cohort of breast cancer patients [30].
	With the COVID-19 pandemic, mental health has become a larger concern, with cancer patients particularly feeling its effects. An epidemiological study conducted around one of the initial surges of the pandemic found that 23.4% of cancer patients experienced symptoms of depression along with other conditions such as anxiety and post-traumatic stress disorder (PTSD). As a result, it was deduced that worries concerning the pandemic specifically have a significant effect on mental health status, as well as increasing the severity of existing conditions. However, despite the high prevalence and severity of depression among cancer patients and survivors, only 1.6% of the patients diagnosed were actively seeking psychological counseling [31]. As of now, depression has remained largely untreated and unconsidered in the rehabilitation of cancer patients, once again leading to poorer prognosis and life expectancies in patients and survivors. 
	One promising long-term treatment for depression in cancer patients and survivors is long-term use of exercise regimens such as high-intensity interval training (HIIT). Several studies have shown significant improvements in depressive symptoms and overall quality of life (QoL) [32][24], oftentimes coinciding with an improvement in physical function and several other outcomes which will be discussed later on. 

1.4 Exercise as Rehabilitation

	As mentioned before, exercise can play a pivotal role in the improvement of physical and mental health among cancer survivors. According to the guidelines set by the American College of Sports Medicine (ACSM), there is significant evidence that exercise is associated with longer survival among breast, colon, and prostate cancers. Furthermore, as of 2019, the ACSM recommends that cancer survivors exercise with medium intensity for 150 to 300 minutes a week or 75 to 150 minutes of vigorous activity (a rate of perceived exertion (RPE) of 6 or above)  per week [33]. Exercise during chemotherapy itself has been shown to significantly decrease fatigue [34], and improve symptoms of chemotherapy-induced peripheral neuropathy (damage to the nerves outside the spine or brain) such as numbness and tingling [35], quality of life, and depression scores [36], alongside other general improvements in health and wellbeing. 
For survivors, exercise has shown similar improvements in outcomes to those of cancer patients [26] and comes with a decreased mortality rate. One study found a 37% reduction in the rate of breast cancer-specific mortality and a 39% decrease in the all-cause mortality rate with the inclusion of moderate physical activity as part of one’s daily routine [37]. Furthermore, the current leading causes of death in cancer survivors are heart and cardiovascular diseases [38], which may be exacerbated by androgen deprivation therapy (ADT), a common treatment for prostate cancer [39]. Numerous studies have shown improvements in cardiovascular fitness and health following a multi-month exercise intervention in breast [40], colorectal [41], and prostate cancer survivors [42], helping to lower the risk of cardiovascular disease [13]. 
Currently, the two most researched clinical exercise interventions are high-intensity interval training (HIIT) and medium intensity continuous training (MICT). MICT involves maintaining a typically performed for a prolonged period of time within the medium-intensity domain [43]. MICT has been shown to improve body composition, cardiorespiratory fitness, cognition, physical function, depression, and more in both patients and survivors [44]. Although MICT does not improve VO2max at the same rate as HIIT exercises do, its relatively low intensity allows for the individual to recover faster, and thus can be implemented more regularly in one’s daily life, and is superior in improving long-term glucose metabolism [44]. 
HIIT involves alternating bursts of higher intensity (>80% of maximal oxygen uptake [VO2max] or >85% of maximal heart rate () and lower intensity for active recovery [45]. HIIT has been shown to produce similar results in anthropomorphic outcomes such as body composition or body mass index (BMI) as MICT [45], however, is more effective in improving cardiovascular health and fitness [45]. Another added benefit of HIIT is its relatively short duration of exercise, allowing for similar results to be met in much shorter amounts of time [45].
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2.1 The ACTIVATE Trial
2.2.1 Overview of study design 

This study originally aimed to target metabolic dysregulation and overall survival rates in breast, colorectal, and prostate cancer survivors. The ACTIVATE trial (Aerobic and Resistance, Circuit-InTerval-Based Exercise In SurVivors of Breast, Prostate, And Colorectal Cancer to Target MEtabolic Dysregulation) was a two-armed randomized control trial that compared an exercise group (EG) receiving a 16-week circuit-based exercise intervention to an attention control group (AC) that performed the same stretching protocol as the exercise group. Endpoints were assessed at baseline, mid intervention (week 9), post-intervention (week 18), and at a 4-month follow-up (week 34, exercise group only). The full protocol and informed consent were approved by the institutional review board (0S-17-5) and registered with ClinicalTrials.gov. 

2.1.2 Participants

To be considered eligible for this study, the participants must have met the following eligibility criteria:
· Men or Women newly diagnosed (Stage I-III) breast, prostate, or colorectal cancer
· Were overweight or obese with the following criteria
· BMI >25 kg/m^3 (upper limit BMI was not set, relied on physician clearance to assess full eligibility)
· Body fat >30%
· Waist circumference >35 in.
· Had undergone surgery to treat cancer
· Had completed cancer-related treatment within the past three years
· Spoke English or Spanish
· Were in cancer remission with no detectable disease present
· Participate in less than 60 minutes of structured exercise per week at the time of baseline assessments 

Exclusion criteria were as follows:
· Patients with metastatic disease (BREAST AND COLORECTAL ONLY)
· Had not completed surgery, chemotherapy, or radiation treatment associated with their diagnosis; a washout period of a minimum of 6 weeks was required from the last anti-cancer treatment received except hormonal therapy
· Patients with a history of any musculoskeletal, cardiorespiratory or neurological diseases that precluded the participation in exercise must have been evaluated by their physician to assess if they were suitable to proceed with the study
· Were planning reconstructive surgery with flap repair during the trial and follow-up period
· Were unable to travel to the exercise facility at USC
Following assessment for eligibility and enrollment, participants were randomized into the exercise group (EG) or attention control group (AC). The protocols for both groups will be detailed later in this thesis. 

2.1.3 Outcomes Measured

	The primary outcomes analyzed for the purposes of this thesis are physical function as measured by the Short Physical Performance Battery (SPPB) and self-reported depression scores given by the Center for Epidemiological Studies-Depression questionnaire (CES-D). The short performance physical battery consists of a series of physical tests, including gait speed, chair stands, and balance tests [46]. Furthermore, demographic outcomes of, gender, BMI, diagnosis/stage of cancer, treatment, education, socioeconomic status (SES), race/ethnicity, and marital status were included. 

2.1.4 Exercise intervention

	This study introduced a novel type of exercise intervention in the form of a mixed aerobic and resistance circuit, which combined three distinct training regimens that individually have demonstrated success in modulating inflammatory factors and body composition in non-cancer populations. The first component was periodization, which is the manipulation of training variables to optimize training adaptations and performance, as well as prevents overtraining. Linear periodization is a form of periodization that gradually increases training intensity while gradually decreasing volume, allowing for improved transitioning into exercising. The second component was a combination of aerobic and resistance training, both of which have been shown to elicit significant improvements in lean body mass [46], physical function, and overall quality of life [17]. The third component was the utilization of circuit training, in which the participant continually moves on to another exercise following the completion of one. Completion of all exercises constituted a single set and was repeated for several sets. High-intensity circuit training has been shown to improve physical performance, cardiovascular fitness, upper and lower body strength, blood pressure, and several other outcomes in comparison to lower-intensity exercise [40]. 
	The exercise prescription consisted of four mesocycles of about four weeks, which were further subdivided into microcycles of two weeks. The four mesocycles were split into categories of difficulty: preparatory, moderate intensity, vigorous intensity, and high intensity. Each exercise session involved the patient warming up with 5 minutes of low-intensity aerobic exercise, then concluded with a 5-minute stretching of major muscle groups. The exercise intervention consisted of 5 minutes on a treadmill at a set intensity (%) and volume (duration, sets), then transitioned to exercising the main muscle groups of the body using the following exercises: leg press, chest press, leg curl, seated row, leg extension, and shoulder press. The intensities and volumes prescribed per week are shown in Table 1.










	Table 1. Periodization model for exercises in the CARE program. 

	Training Period
	Resistance Exercise
	Aerobic Exercise

	Mesocycle
  Microcycle
	Intensity
(%1RM)
	Volume
(repetitions, sets)
	Intensity
(%)
	Volume 
(duration, sets)

	Preparatory
  Weeks 1-2
  Weeks 3-4
	
60%
65%
	
15 x3
12-15 x3
	
60%
65%
	
5 min x3
5 min x3

	Moderate Int.
  Weeks 5-6
  Weeks 7-8
	
70%
70-67%
	
10-12 x3
10-12 x3
	
70%
75%
	
5 min x4
5 min x4

	Vigorous Int.
  Weeks 9-10
  Weeks 11-12
	
70%
75%
	
10 x3
8-10 x3
	
80%
80%
	
5 min x5
5 min x5

	High int. 
  Weeks 13-14
  Weeks 15-16
	
80%
83%
	
8 x3
8 x3
	
85%
85%
	
6 min x5
6 min x5

	, heart rate max; RM, repetition maximum 



2.1.5 Attention Control Group

	Participants randomized to the AC group performed the same home-based stretching program as the exercise group. The stretching involved one set of 3-4 static stretching exercises held for 30 seconds, done three days per week. The stretching was implemented to aid in the standardization of interventions, and patients received an instructional video and were asked to complete weekly records of flexibility compliance and physical activity performed outside of the study. 


2.1.6 Statistical Methods
 
	The data from 20 participants (n=20) of the ACTIVATE TRIAL were compiled on a spreadsheet in Microsoft Excel, then analyzed using IBM SPSS. One-way ANOVAs were used to determine between-group significance and simple t-tests were used to analyze within-group significance. Finally, a Pearson’s correlation was conducted to analyze any correlations between physical function and depression.
















Results

3.1 Descriptive Statistics

	The demographic and disease characteristics of study participants are presented in Table 2. The mean age of participants was 57.1 years (range: 39-72). The mean BMI was 30.4  (range: 24.8-35.27), with 13 participants surpassing the 30  cutoff for obesity, and the remaining 7 falling in the 25.0 to <30  overweight categories [47]. The mean height and weights were 65.4 (SD = 4.6) and 186.9 (SD = 31.1) for the EG and 65.1 (SD=4.3) and 183.4 (SD=26.3) for the AC respectively. All of the participants across both groups were either widowed (n=2) or married (n=18), split evenly between the EG and AC. All participants underwent surgery (N=20, 100%) and radiation therapy (N=20, 100%) There were no significant differences between groups for baseline data (Table 2). Adherence to exercise across all participants was 92.0%. 
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3.3 Physical Function (Figure 1) 

	The baseline mean scores for physical function were not statistically significant between groups (p=0.019). At week 17, the exercise group experienced a statistically significant increase in SPPB scores when compared to baseline (p<0.01) and the AC group (p=0.019). The EG met the criteria for the MCID for scores on the SPPB which is a >1 point increase [48].
[image: ]
Figure 1. Baseline and Follow-up scores of the short physical performance battery in both the exercise and control groups. * Denotes statistically significant difference (p<0.05)

3.2 Depression (Figure 2)

	The baseline mean values given by the CES-D indicate that there are no significant between-group differences (p=0.380). Both groups at baseline were below the criteria for depression (cutoff of 16) according to the CES-D scoring criteria. At week 17, when compared to the AC group, the exercise group had a significantly lower score, indicating lower levels of depression (p<0.001).  The EG met the criteria for the minimal clinical important difference value (MCID) for scores on the CES-D, which is a 30% decrease in score [49].
[image: ]
Figure 2. Baseline and Follow-up center for epidemiological studies - depression scale(CES-D) scores in both the exercise and control groups. * Denotes statistically significant difference (p<0.05)

3.4 Correlations Between Physical Function and Depression
	
	Using a Pearson’s correlation, it was determined that changes in depression did not significantly correlate with physical function (r = .227, p=.529). 
Discussion

	Here we report the effect of a 16-week circuit-based exercise intervention on physical function and depression and subsequently the correlation between these two outcomes post-intervention. This trial led to statistically significant improvements in physical function and depression scores among participants randomized to the exercise intervention, yet exercise-induced changes in said outcomes were not associated with one another. Furthermore, according to the MCID for the CES-D and SPPB, the EG scores showed a clinically significant improvement in depression and physical function scores. These improvements in physical function and depression following exercise are consistent with previous studies [37][44]. 
	Looking at the correlation between mean changes in physical function and depression, however, there does not seem to be a significant effect of one on the other. This indicates that exercise is the main catalyst of change for both physical function and depression, however, an increase in physical function does not independently improve depressive symptoms and vice versa. The lack of significance may be due to the relatively small sample size (N= 20), so further studies with larger sample sizes may be called for to see any possible effect physical function may have on depressive symptoms and vice versa. There are very few studies focusing on how changes in physical function affects depression specifically in cancer patients, however, previous studies focusing on the effects of physical function on depressive symptoms in post-acute cardiac patients found similar insignificance [49]. 
	One study also using an aerobic and resistance training intervention observed statistically significant improvements in physical function along with global QoL, however, had several differences to our study. Some differences included that their trial spanned over 9 months compared to our 16 week intervention, they did not utilize circuit based exercise, and they utilized SF-36 derived patient reported physical function rather than SPPB derived scores. One strength of our trial in comparison to their trial was our ability to reach significant improvements in physical function in a much shorter intervention duration, which may be attributable to the circuit based training utilized [50].  
Another study conducted also using an aerobic and resistance training intervention for cancer survivors showed varied outcomes in comparison to those of this trial. The EFICAN trial [51] was a 12-week resistance and aerobic exercise intervention for breast cancer patients, and although significant improvements in muscular strength were observed, there were no significant changes in CES-D scores from baseline within the exercise group. Some major differences in protocol between the EFICAN trial and the ACTIVATE trial is that exercises were not done in a circuit form, the trial duration was shorter, and participants transitioned from 1-on-1 supervised exercise in the first phase to a group based exercise intervention in the second phase. One potential cause of the insignificant changes in depressive scores that they noted was the relatively short study period, which can help to explain the significant changes seen in our 16 week intervention. Furthermore, participants in the EFICAN trial exercised twice per week, whereas our intervention prescribed three exercise sessions per week. 
	A major strength of this intervention is its utilization of both resistance and aerobic exercise, which have both independently elicited significant improvements in physical function [52][53] and depression [54][55]. It has been shown that combining resistance and aerobic exercise has elicited greater improvements in physical function and depression than either resistance or aerobic exercise alone [56]. Furthermore, this study utilized supervised 1 on 1 training by licensed exercise oncology trainers, which has proven to be more effective than group based or self-guided interventions at improving body composition, quality of life, and other fitness variables [57]. Another benefit of the trial was the flexibility of exercise timing: trainers were available at various times in the day which allowed participants to exercise according to their own schedule, which may have contributed to the high adherence (92%). 
A weakness of this trial, however, is its ability to be extrapolated for individuals who may not have access to a personal trainer or appropriate exercise space. The nature of this intervention requires uninterrupted switching from exercise to exercise, and may not be feasible in a public exercise facility or gym. Recent studies, however, have shown that remote at-home exercise interventions are feasible and produce significant improvements in physical function and depression, removing the need for such an exercise facility [58]. In addition, a possible limitation of this study is the duration of intervention: although 16 weeks of exercise elicited significant improvements in physical function and depression, it does not factor in long term adherence to this intervention. Previous studies have illustrated that lower intensity exercise may be more sustainable, especially in older survivors who may have physical limitations [59][44]. 

4.1 Patient characteristics

	When comparing the mean changes in depression and physical function between different racial identities of the exercise group, there was no statistical significance found which, once again, may be the result of a small sample size (N= 20). Previous studies have noted that along with the higher proportion of cancer diagnoses being seen in Black and Hispanic patients [12], a larger portion of these patients experience comorbidities, depression, and non-cancer-related mortality [60][61]. Furthermore, a study notes that the psychological well-being of Black cancer survivors specifically is not well studied, and that future exploration into culturally sensitive interventions can help to maintain or improve the quality of life in this population [60]. Future studies with larger sample sizes can explore the effects of exercise in minority populations.
	
4.2 Clinical Implications
	
	Although exercise has been shown to elicit improvements in physical and mental health for cancer survivors, many cancer survivors report challenges in participating in physical activity [62]. In one study, 662 participants were administered the 12-item Physical Activity Barriers after Cancer scale (PABAC) which quantifies reasons for not participating in physical activity. This study found that some of the most common barriers to exercise include physical symptoms such as pain or surgical complications, but also environmental and psychological reasons such as lack of a safe space to exercise and sadness. A review focusing similarly on barriers to exercise indicated that not receiving information regarding how or why exercise is important may impact the number of survivors meeting physical activity recommendations [62]. This once again uncovers a weakness of the ACTIVATE trial, in which individuals may not be able to replicate this intervention due to a lack of an exercise facility. Furthermore, physicians in the future should properly advise survivors on the importance of exercise using data from trials like ACTIVATE.
	Despite this study indicating improvements in depressive scores, there still exists a significant issue of not seeking help for mental illnesses among cancer survivors [32]. A potential reason for this may be a lack of access to behavioral therapy following the acute treatment phase. A recent group of randomized control trials conducted in 2021 showed improvement in depressive symptoms, cognition, and sleep disturbances in cancer survivors following a period of CBT [63]. Furthermore, a recent review of 36 studies has shown that pairing lifestyle changes and CBT shows significant improvements in health-related outcomes in comparison to usual care and CBT or lifestyle changes alone [64]. Future studies should continue to explore different exercise interventions paired with CBT’s effects on depression in survivors, as it can contribute to a well rounded lifestyle prescription following treatment. 
	 

















Conclusion

	Through this study, it was shown that a 16-week circuit-based resistance and exercise intervention results in statistically and clinically significant improvements in physical function and depression. 
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Appendix C - SPPB Example
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Improved SPPB Scores in the Exercise Group vs. Control Group
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Improved CES-D Scores in the Exercise Group vs. Control Group
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Independent Samples Test

Levene's Test for Equality of

Variances t-test for Equality of Means
95% Confidence Interval of the
Significance Mean std. Error Difference
F Sig. t df One-Sided p Two-Sided p Difference Difference Lower Upper

CESD at baseline Equal variances assumed 1.385 §255) -.900 18 .190 .380 -.60000 .66667 -2.00061 .80061

Equal variances not -.900 16.691 .190 .381 -.60000 .66667 -2.00853 .80853

assumed
CESD at followup Equal variances assumed .346 .564 -12.865 18 <.001 <.001 -8.00000 .62183 -9.30641 -6.69359

Equal variances not -12.865 17.480 <.001 <.001 -8.00000 .62183 -9.30920 -6.69080

assumed
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ANOVA

Sum of
Squares df Mean Square F Sig.
CESD at baseline Between Groups 1.800 1 1.800 .810 .380
Within Groups 40.000 18 2.222
Total 41.800 19
CESD at followup Between Groups 320.000 1 320.000 165.517 <.001
Within Groups 34.800 18 1.933
Total 354.800 19
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ANOVA

Sum of Mean
Squares df Square F Sig.
SPPB at baseline = Between 9.800 1 9.800 6.682 .019
Groups
Within 26.400 18 1.467
Groups
Total 36.200 19
SPPB at followup | Between @ 217.800 1 217.800 272.250 <.001
Groups
Within 14.400 18 .800
Groups
Total 232.200 19
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Correlations

SPPB_CHANG  CESD_CHAN
Group E GE
Exercise  SPPB_CHANGE Pearson Correlation 1 227
Sig. (2-tailed) .529
N 10 10
CESD_CHANGE  Pearson Correlation 227 1
Sig. (2-tailed) .529
N 10 10
Control SPPB_CHANGE Pearson Correlation 1 .000
Sig. (2-tailed) 1.000
N 10 10
CESD_CHANGE  Pearson Correlation .000 1
Sig. (2-tailed) 1.000
N 10 10
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Center for Epidemiologic Studies Depression Scale (CES-D), NIMH

Below is a list of the ways you might have felt or behaved. Please tell me how often you have felt this way during the past week.

1.

was bothered by things that usually

don’t bother me.

2.

did not feel like eating; my appetite

was poor.

3.

felt that | could not shake off the

blues even with help from my family or
friends.

4.

felt | was just as good as other

people.

5.

had trouble keeping my mind on

what | was doing.

6. | felt depressed.

7. | felt that everything | did was an
effort.

8. | felt hopeful about the future.

9. | thought my life had been a failure.
10. | felt fearful.

11. My sleep was restless.

12. | was happy.

13. | talked less than usual.

14. | felt lonely.

15. People were unfriendly.

16. | enjoyed life.

17. | had crying spells.

18. | felt sad.

19. | felt that people dislike me.

20. | could not get “going.”

During the Past

Week
Some or a
Rarely or none of little of the Occasionally or a Most or all of
the time (less than  time (1-2  moderate amount of time the time (5-7
1day) days) (3-4 days) days)

SCORING: zero for answers in the first column, 1 for answers in the second column, 2 for answers in the third column, 3 for
answers in the fourth column. The scoring of positive items is reversed. Possible range of scores is zero to 60, with the higher
scores indicating the presence of more symptomatology.
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Study ID Date Tester Initials

SHORT PHYSICAL PERFORMANCE BATTERY PROTOCOL AND SCORE SHEET

All of the tests should be performed in the same order as they are presented in this protocol. Instructions to
the participants are shown in bold italic and should be given exactly as they are written in this script.

1. BALANCE TESTS
The participant must be able to stand unassisted without the use of a cane or walker. You may help the
participant to get up.
Now let’s begin the evaluation. I would now like you to try to move your body in different
movements. I will first describe and show each movement to you. Then I'd like you to try to
do it. If you cannot do a particular movement, or if you feel it would be unsafe to try to do it,
tell me and we’ll move on to the next one. Let me emphasize that I do not want you to try to do
any exercise that you feel might be unsafe.
Do you have any questions before we begin?
A. Side-by-Side Stand
1. Now I will show you the first movement.

2. (Demonstrate) I want you to try to stand with your feet together, side-by-side, for about 10 seconds.

3. You may use your arms, bend your knees, or move your body to maintain your balance, but try
not to move your feet. Try to hold this position until I tell you to stop.

4. Stand next to the participant to help him/her into the side-by-side position.
5. Supply just enough support to the participant’s arm to prevent loss of balance.
6. When the participant has his/her feet together, ask “Are you ready?”

7. Then let go and begin timing as you say, “Ready, begin.”

8. Stop the stopwatch and say “Stop” after 10 seconds or when the participant steps out of position or
grabs your arm.

9. If participant is unable to hold the position for 10 seconds, record result and go to the gait speed test.
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Table 2. Baseline demographic and disease characteristics of study participants.

Variable
Age (years), mean (SD)
BMI (kg /m?), mean (SD)
Sex, n(%)
Male
Female
Education, n(%)
Highschool
College
Graduate School
Marital Status, n(%)
Single
Married
Widowed
Stage, n(%)
1

I
s
Chemotherapy, n(%)
Yes
No
Radiation, n(%)
Yes
No
Surgery, n(%)
Yes
No
CES-D, mean (SD)
Baseline
17-Week follow-up
SPPB, Baseline, mean (SD)
Baseline
17-Week follow-up

EG (n=10)
573 (10.1)
30.6 (2.9)

5 (50%)
5 (50%)

5 (50%)
3 (30%)
2 (20%)

0 (0%)
9 (90%)
1(10%)

3 (30%)
3 (30%)
4 (40%)

7 (70%)
3 (30%)

10 (100%)
0 (0%)

10 (100%)
0 (0%)

13.8(1.7)
8.4 (1.5)

6.4 (12)
9.5 (1.1)

AC (n=10)
570 (12.3)
303 (1.6)

5 (50%)
5 (50%)

3 (30%)
5 (50%)
2 (20%)

0 (0%)
9 (90%)
1(10%)

2 (20%)
5 (50%)
3 (30%)

8 (80%)
2 (20%)

10 (100%)
0 (0%)

10 (100%)
0 (0%)

14.4 (1.3)
16.4 (1.3)

50(12)
11.9 (0.7)

Note: EG = exercise group, AC = attention control group, BMI = body mass index




