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Abstract  

Background: For the 720,000 Americans expected to experience an new acute cardiac event this 

year, cardiac rehabilitation is an important part of recovery. Symptoms of depression and anxiety 

undermine recovery efforts leaving recovering patients at risk for diminished functional capacity 

and heightened risk of mortality. Poor emotion regulation can worsen symptoms of depression 

and anxiety and hinder recovery efforts. 

Objective: The purpose of this randomized control trial was to evaluate the early efficacy testing 

of a theoretically based emotion regulation treatment (RENEwS) designed to assist acute cardiac 

event survivors in cardiac rehabilitation to optimize recovery. 

Methods: Acute cardiac event survivors in cardiac rehabilitation (n=30, 83% men) were 

randomized to 5 one-hour, in-person group sessions of RENEwS or a phone-based attention-

control group. Participants completed measures of depression and anxiety symptoms at three 

timepoints. Moderate to vigorous physical activity (MVPA) was objectively measured for 7 days 

at each time point using waist-worn actigraphy monitors. Between-group differences were 

calculated using ANOVA with Cohen’s f effect sizes calculated to evaluate initial efficacy. 

Results: There was no statistically significant difference in depression, anxiety or MVPA over 

time based on group assignment (all p > .05). Compared to attention-control participants, 

RENEwS participants, preliminary effects showed greater reductions in depression (Cohen’s f = 

.34) and anxiety symptoms (Cohen’s f = .40) but only modest improvements in MVPA from 

baseline to 5 months (Cohen’s f  = .08).  

Conclusions: Findings show that RENEwS is a promising emotion regulation intervention to 

enhance cardiac rehabilitation and potentially decrease symptoms of depression and anxiety. 

 



PRELIMINARY EFFICACY OF RENEWS     4 

Keywords: Emotional Regulation, Depression, Anxiety, Cardiac Rehabilitation, Exercise 

 

Preliminary Efficacy of an Emotion Regulation Intervention on Physical Activity and 

Depressive and Anxious Symptoms in Individuals in Cardiac Rehabilitation 

It is estimated that every 40 seconds someone in the US experiences a myocardial 

infarction (MI), an estimated 805,000 people this year.1 Depression and anxiety are risk factors 

for MI, are prevalent in people with cardiovascular disease, and greatly complicate the recovery 

of patients following acute cardiac events (e.g., myocardial infarction [MI] or 

revascularization).2-5 In addition to improving physical health, cardiac rehabilitation (CR) 

programs seek to improve the quality of life and psychological well-being of people with heart 

disease through physical activity training and feedback,6,7 education, and psychological 

support.8-10 CR programs effectively improve survival in patients following acute cardiac 

events.8,11,12 As an integral part of recovery, national practice guidelines recommend 

comprehensive CR programs that incorporate components of psychosocial education.13-15 

Unfortunately, inconsistent delivery and content in CR programs complicate understanding the 

benefits of and the effectiveness of CR interventions on cardiac or psychological morbidity.16-18 

Further, the gains in self-management activities following CR, particularly physical activity,5,14 

are often not sustained,19 which can further negatively impact quality of life2-4 and survival.20,21  

Psychological distress is a complicated response characterized by internal suffering that 

can range from self-focused processing of negative emotions and stressors, to highly intensely 

aversive and prolonged emotional states such as depression and anxiety.22,23 Psychological 

distress increases the likelihood of unhealthy habits,24 interferes with life-style and treatment 

engagement.25-27 worsens cardiac morbidity,18 and reduces overall mortality.28 With respect to 
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recovery from an acute cardiac event, people with co-occurring depressive symptoms are less 

likely to engage in self-management behaviors29,30 such as exercise, given that psychological 

distress profoundly undermines physical activity.14,31 Consequently, the mortality risk after MI32 

increases among people with co-occurring psychological distress.  

Theoretical Framework  

Contemporary theories of emotion regulation33 provide a framework to understand 

normative and disordered emotion functioning, and point to potential novel targets of treatment. 

In his emotion regulation process model, Gross adopts a functional perspective that views 

optimal regulation as the coordination of attentional, cognitive, and behavioral responses to 

emotionally evocative situations.33 Individuals are constantly adjusting and/or course correcting 

their appraisals of a situation and corresponding behavioral responses to fit their personal goals.33 

Emotion regulation reflects a dynamic fine tuning of our attentional and cognitive capacities to 

help us determine the most appropriate behavioral response given the external and internal 

stimuli present in a given moment.33,34 Optimal emotion regulation results in an economic use of 

resources, matching the amount of effort exerted (e.g., attentional, cognitive, behavioral) to the 

situation, and emitting the least taxing response necessary to achieve the desired goal.35 

Engagement in this type of self-management of emotions is a normal daily response to adjust 

emotional states in a contextually appropriate way.36 Maladaptive emotion regulation, however, 

can worsen psychological symptoms of depression and anxiety.23 

Maladaptive emotion regulation is associated with a greater risk for the development of 

cardiovascular diseases.23,37,38 This link between emotion regulation and cardiovascular disease 

is an indication of why a greater proportion of individuals recovering from acute cardiac events 

may be at particular risk for developing symptoms of depression and anxiety. The inability to 
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effectively regulate emotions triggered by an acute cardiac event may be one important 

mechanism that prevents a full recovery. Individuals select effective emotion regulation 

strategies based on past experiences when coping with stressful and life-threatening events.39 

Unfortunately, when situations are new, such as a first acute cardiac event, familiar regulation 

strategies are likely to be ineffective. When under heightened distress, perhaps brought on by the 

burden of a cardiac event, individuals increasingly prioritize escaping or avoiding negative 

psychological symptoms,36 which may in turn, undermine effective self-management necessary 

to attend to other aspects of life such as moderate-to-vigorous physical activity (MVPA) 

recommended by CR programs.17   

Emotion regulation training is one possible intervention to reduce the burden of distress 

and the accompanying depression and anxiety symptoms and develop new or improve upon 

adaptive emotion regulation strategies. Interventions that target reduced emotion regulation 

capacity have shown efficacy in a variety of chronic medical and psychological conditions 

including distress disorders,34,40 HIV,41 and caregivers of individuals with cancer.42 

Theoretically, by employing effective emotion regulation strategies, resources can be preserved23 

and redistributed to meet current goals. 

A wide variety of emotion regulation strategies exist targeting specific components of the 

emotion generative or regulating processes.34,43,44 Individual strategies target a different points 

along the temporal emotional cascade that occurs during a distress episode. One especially 

exemplary emotion regulation intervention is Emotion Regulation Therapy (ERT), a 

reformulated cognitive behavior therapy that systematically addresses the multiple components 

of the distress context.34,45-47 In particular, ERT integrates principles from traditional (e.g., self-

monitoring, exposure, imaginal rehearsal)48,49 and contemporary cognitive behavioral therapies 
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(e.g., acceptance & mindfulness meditation practices)50-52 to help patients resolve threat and 

reward deficits while overcoming the challenges posed by worry, rumination, self-criticism, and 

other forms of negative self-referential cognitions.23,53  

Although emotion regulation interventions have proven efficacy in individuals with 

generalized anxiety disorder with or without co-occuring symptoms of depression,34 limited 

evidence is available to support its efficacy in improving depression or anxiety among adults 

after an acute cardiac event.44,54 Compared with healthy people, people with cardiovascular 

disease are more likely to use fewer, less diverse, and maladaptive emotion regulation 

strategies.43 Emotion regulation treatments addressing multiple strategies targeted toward 

individuals with depression and anxiety demonstrated lasting symptom improvements and 

increased quality of life among adults with generalized anxiety disorder with or without co-

occuring symptoms of depression.34,40 Treatments that target emotion regulation deficits may 

enhance CR outcomes (self-management of MVPA) by decreasing negative psychological 

symptoms but this premise needs validation through testing.36,55  

The RENEwS (Regulating Emotions to improve self-management of Nutrition, Exercise, and 

Stress) intervention was specifically designed to improve emotion regulation in individuals 

recovering from a first acute cardiac event (MI or revascularization) using attention and 

metacognitive regulation skills training. This new intervention uses emotion regulation as the 

mechanism to decrease symptoms of depression and anxiety44 in order to improve self-

management of MVPA.  

The aims of this pilot study were to test the preliminary efficacy of an emotion regulation 

intervention in CR patients recovering from a first acute cardiac event. Specifically, we sought to 

determine the preliminary efficacy of the RENEwS program to improve depression and anxiety 
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symptoms and MVPA as compared to an attention control group for people recovering from an 

acute cardiovascular event. 

Methods 

Research Design and Sample 

A two-arm randomized controlled trial design was used in this pilot study. Institutional 

review board approval was obtained before the start of study procedures. The sample consisted 

of 30 participants (meeting the 12 per group rule of thumb 56 as an adequate sample size for a 

pilot study with an anticipated attrition of 20%). As this pilot was part of a parent study 

(P30NR015326), participants were excluded if they were not able to complete fMRI scans, such 

as implanted cardiac defibrillators. Participants were recruited from a single phase II CR 

program in a large Midwestern city. Inclusion criteria were: 1) first cardiac revascularization or 

MI (verified bymedical records); 2) initiated phase II CR within the past 2 months; 3) planned to 

complete 12 weeks of phase II CR; 4) lived independently; and 5) were at least 40 years of age 

(RENEwS intervention components are tailored to middle age and older adults). Exclusion 

criteria were: 1) did not speak English; 2) had an implanted cardiac defibrillator; and 3) had 

experienced a cardiac arrest. 

Procedures  

A convenience sample of participants was recruited by posting flyers in the CR clinics and 

providing flyers to patients in their first month of CR. Research staff screened medical records 

for eligible patients and discussed the study with interested potential participants. An 

appointment was scheduled for consent and baseline measurements in a private area of the CR 

clinic. Participants were randomized into groups of 14 intervention and 16 attention control 

participants. Block randomization in three groups of 10 occurred, concealing the randomization 
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sequence in opaque sealed envelopes. Envelopes were prepared using a random number 

generator by a research assistant. Once a participant completed baseline data collection, 

randomization was completed by opening envelopes sequentially.  Data were collected at 

baseline, at completion of the intervention (which corresponded to completion of both CR and 

the intervention), and at 5-months after baseline. To maximize retention during the study, 

parking passes were provided for study-related sessions, and study personnel sent email, text, or 

phone reminders to participants about intervention and data-collection sessions. Participants 

received a monetary gift at each data collection session.  

Intervention and Control Protocols 

The RENEwS intervention was designed to improve the use of emotion regulation 

strategies and is described more fully elsewhere.57  Briefly, the content of the intervention 

included training on emotional awareness, selecting and attending to stressors, and modulating 

emotional reactions.  It consisted of five sessions delivered weekly, 60-minute group sessions 

using didactic presentation of material, active technique practicing, group discussions, and home 

practice worksheets. All RENEwS intervention participants received a binder with printed 

materials. Of the intervention group, 57% completed the in person sessions, and 43% did not. 

Reasons for not completing the in-person sessions included participant death, study withdrawl, 

and scheduling conflicts that prohibited attendance.57 To monitor intervention fidelity, a research 

assistant attended the RENEwS sessions and documented the implementation of key elements 

based on an investigator-developed fidelity checklist.58 The control group received their usual 

CR and five weekly phone calls from a trained nurse research assistant for attention control.  

Control calls lasted approximately 5 to 10 minutes with the nurse discussing healthy living 

exclusive of mental health and physical activity. 
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Measures 

Demographic Characteristics 

Demographic information (i.e., age, gender, race, ethnicity, marital status, and years of 

education) was obtained through self-report.  

Symptoms of Depression and Anxiety  

Symptoms of depression and anxiety were measured with a self-reported questionnaire. 

Participants completed the 7 depression and 7 anxiety items from the short-form of the 

Depression Anxiety Stress Scale (DASS-21; a= 0.82).59,60 Possible scores range from 0 to 42 for 

each subscale, with higher scores indicating more depression and anxiety symptoms. DASS 

scores can be interpreted by severity, with scores below 9 and 7 as the reference for normal 

levels of depressive and anxious symptoms, respectively. Mild symptoms for each depression 

and anxiety are between 10 to 13 and 8 to 9, moderate from 14-20 and 10-14, severe from 21-27 

and 15-19, and extremely severe over 28 and 20.60 The Cronbach’s ! was 0.82 for the depression 

and 0.62 for anxiety subscales in this sample. The DASS is responsive to change, including 

minimal clinically important differences in patients with sub-clinical diagnoses of depression or 

anxiety, while not confounded by disease severity improvements.61 This scale has demonstrated 

validity in samples of people recovering from cardiovascular hospital admissions and similarly 

structured pulmonary rehabilitation.61,62 

Moderate to Vigorous Physical Activity (MVPA)  

Moderate to vigorous physical activity, an intensity similar or greater than a brisk walk,   

was measured in minutes using actigraphy. Participants were instructed to wear an ActiGraph 

wGT3X-BT monitor for seven days at each measurement point on their non-dominant waist 

(hip). This device has high sensitivity (70%) and specificity (93-100%) for measuring MVPA 
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and is validated in individuals participating in CR.63 Wear time was validated following the 

Troiano algorithm with a minimum wear time of 480 minutes a day, on at least one weekday and 

one weekend day.64 Energy expenditure (kilocalories) and metabolic equivalents (METs) were 

determined based on combination adult algorithms and a minimum bout length epoch of ten 

minutes, drop time of two minutes, and a minimum of 1952 counts per minute.65 Unit calibration 

was conducted to reduce inter-instrument variability.66  

Data Collection 

Participants completed all survey instruments in REDCap on a tablet computer at baseline, 

post-intervention (2 months), and follow-up (5 months). Research assistants helped participants 

place the waist-worn activity monitors, explained how to use the monitors, and answered any 

questions about their wear. Participants were given a reminder sheet about wear instructions and 

the date to return the monitors and a self-addressed, stamped envelope to return the monitor.  

Statistical Analysis  

Descriptive statistics were computed for sociodemographic and clinical variables to describe 

the sample and examine the baseline equivalencies of these variables between groups (Table 1). 

Descriptive statistics were computed for dependent variables of depression, anxiety, and MVPA 

at the three timepoints. Graphical analyses were completed to evaluate dependent variables for 

linearity and Mauchly’s test of sphericity was conducted. To test the study aim and evaluate 

differences in depression and anxiety between the RENEwS and attention control groups, 

repeated measures ANOVA with group (RENEwS vs. attention control) as a between subject 

factor and time (baseline and post-intervention) with the dependent measures of depression, 

anxiety, and MVPA were computed. Significance level was set at p < .05.     
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We did not seek to identify efficacy between groups with statistical significance as this study 

was not powered for efficacy testing but rather a pilot study.67 As our sample size was small, we 

utilized Cohen’s f effect size68 to characterize findings along with more traditional assessment of 

probability values. Total depression and anxiety scores from the DASS and mean daily minutes 

of MVPA were used in the between- and within-group analyses. Between-group differences 

were calculated using Cohen’s f statistics, providing a more conservative estimate69 of the effect 

size of RENEwS relative to the attention control on improving symptoms of depression, anxiety, 

and MVPA. We assumed missing outcome values in the models were missing at random. 

Exploratory within-group differences were calculated by identifying participants above and 

below mean depression at baseline to describe the effect on depression scores. Similarly, we 

identified participants above and below mean anxiety at baseline to describe the effect on anxiety 

scores. Mean group scores for both depression and anxiety are compared to standardized cut-

points.59 High and low baseline groupings (by mean symptoms for depression and anxiety) were 

then used to describe the relative impact on MVPA. All statistical analyses for this study were 

conducted using statistical software SPSS 26.  

Results 

Table 1 shows the descriptive statistics for the participants, including baseline equivalencies 

between the groups. Participants were representative of the patients in this CR center, being 

mostly male, white, and having higher education.  No significant differences were found in 

demographic or clinical variables between the RENEwS and attention control groups at baseline.  

Significant differences were noted in baseline anxiety and depression between the RENEwS 

and attention control groups at baseline (see Table 2), with RENEwS intervention participants 

reporting greater symptoms than those in the attention control group. Examining the data 
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descriptively, depressive symptoms decreased from baseline to intervention completion for the 

RENEwS group, but not in the attention control group.  The initial decrease in depressive 

symptoms in the RENEwS group was not sustained, but stayed below baseline. Anxiety 

symptoms decreased for both groups from baseline to intervention completion. At 5 months, 

symptoms of anxiety returned to near baseline levels for the attention control group while the 

intervention group anxiety symptoms remained below what was reported at baseline.  

Participants in both groups increased in mean daily MVPA between baseline and intervention 

completion, with additional MVPA gains experienced in the RENEwS group and a drop in 

minutes of MVPA in the attention control group at the 5-month follow-up.  

The aim of this study was to determine the preliminary efficacy of the RENEwS program to 

improve depression and anxiety symptoms and MVPA as compared to an attention control 

group. Mauchly's Test of Sphericity indicated that the assumption of sphericity had not been 

violated for any of the outcome variables (Depression, χ2(2, N = 21) = 4.98, p = .08; Anxiety, 

χ2(2, N = 21) = 2.27, p = .32; MVPA, χ2(2, N = 18) = 3.65, p = .16.). None of the group by time 

interactions reached statistical significance: Depression: F (2,18) = 1.50, p = .25; Wilk's Λ = 

0.86, partial η2 = .14; Anxiety: F (2,18) = 2.14, p = .15; Wilk's Λ = 0.81, partial η2 = .19; and 

MVPA: F (2,15) = 1.30, p = .88; Wilk's Λ = 0.98, partial η2 = .02. However, in this admittedly 

underpowered study, the group by time interactions associated with Depression (f = .40) and 

Anxiety (f = .48) correspond to large effects, whereas the group by time interaction for MVPA 

(Cohen’s f = .14) corresponds to a small effect.  

Between group differences at baseline and inclusion of individuals with low symptoms of 

depression and anxiety complicate interpreting the data. To help describe the effect of RENEwS 

in the group by time interactions post-hoc analysis was completed for those with low versus high 
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symptoms of depression and anxiety, among the RENEwS group only. Exploratory within-group 

analyses for individuals in the RENEwS intervention indicated encouraging clinical 

improvement, particularly for participants with elevated symptoms of depression and anxiety at 

the outset of the study. Participants with elevated depression symptoms at the outset of the study 

evidenced reductions in symptom severity into the normative range at post-intervention (See 

Figure 2). Depression levels were maintained in the mild range of impairment at follow-up. For 

participants with low baseline levels of depression severity, depression levels remained low 

throughout the study. The trajectory for anxiety symptoms in participants with high baseline 

symptoms of anxiety decreased from moderate symptoms to normal symptoms by post-

intervention and were maintained at a normal level at follow-up  (See Figure 3). For participants 

with comparatively low baseline levels of anxiety symptoms, symptom levels remained in the 

normative range throughout the study.  Finally, exploratory analyses reveal some potentially 

meaningful RENEwS-linked effects with respect to MVPA. Among participants with elevated 

depression symptoms, mean minutes of MVPA increased at each time point, whereas among 

participants with low levels of depression at baseline, MVPA evidenced a slight decrease over 

time (See Figure 4). Similarly, among participants with baseline elevations of anxiety, mean 

minutes of MVPA started very low and decreased slightly at post-intervention, followed by a 

sharp increase at follow-up (See Figure 5). Conversely, among individuals with low levels of 

baseline anxiety, mean minutes of MVPA increased at post-intervention that returned to near 

baseline at follow-up.   

Discussion 

Previous literature has documented the importance of including psychological support during 

recovery from a cardiac event.70-72 Supportive treatments are a key component of recovery 
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following a cardiac event. This pilot study focused on evaluating the initial efficacy of a new 

emotion regulation intervention to address depression and anxiety symptoms that often impede 

self-management behaviors such as physical activity. The RENEwS intervention described here 

is an example of one support program for CR patients, with promising preliminary efficacy 

findings.  

Exploration of potential efficacy using both between-group and within-group analyses 

indicates that the RENEwS intervention does address and sustain decreases in symptoms of 

depression and anxiety over participating in a cardiac rehabilitation programs that does not 

include an emotion regulation component. However, levels of depression and anxiety were not 

equivalent at baseline, which complicates interpretation. Although between group differences did 

not reach statistical significance, it is important to note the large effect sizes for between group 

change over time in symptoms of depression and anxiety prompted further inquiry. What we did 

identify is that for individuals in the RENEwS group with elevated symptoms of depression and 

anxiety, an evidenced reduction in symptoms severity occurred. Further, among intervention 

group participants with elevated depression and anxiety symptoms, a positive impact on MVPA 

is evident. As both minimizing symptoms of depression and anxiety and improving minutes in 

MVPA are associated with improvements in morbidity and mortality for people with CVD,73-75  

these are important preliminary findings and suggest proceeding with further refinement and 

testing of the RENEwS intervention. Of note, the participants in this study were not  Larger, 

additional studies are needed to determine if depression and anxiety mediate the effects of 

RENEwS on MVPA in CR patients. 

CR is an important contributor to improved outcomes for people recovering from a cardiac 

event,11,12 with adherence to completing CR negatively impacted by symptoms of depression and 
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anxiety.17 Lifesaving CR support focuses on improving physical activity to meet the American 

Heart Association recommendations, with supplementary education directed at stress 

management, improving medication adherence, improving dietary habits, and smoking 

cessation.76 Although comprehensive phase II CR programs provide some supportive 

information for reducing depression and anxiety, the need exists to address these issues more 

directly in individuals with heightened symptoms. Although there is heterogeneity in 

supplementary programs targeted to improve psychological distress, generally, these programs 

reduce symptoms of depression, but not anxiety, and reduce recurrent cardiac events.18 

Preliminary effect size results indicate that the RENEwS program may be a beneficial 

supplement to CR in the reduction of both symptoms of anxiety and depression, particularly for 

individuals with heightened symptoms when entering CR programs. This theoretically based 

program uniquely offers a variety of emotion regulation strategies, allowing participants to select 

and use strategies they find most useful in the reduction of feelings of distress.  

Limitations 

This analysis provides support and guidance for further development of emotion 

regulation interventions for participants in CR. As this was a pilot study with a small sample 

size, the determination of confounding variables, such as the number of completed CR sessions, 

participant engagement or social support, or the proposed mediation of emotion regulation was 

not possible. There were noteworthy group differences in baseline symptoms of depression and 

anxiety that cannot be explained. Additionally, due to this small sample at a single CR center, it 

is unknown if the results are generalizable to the larger population of those recovering from 

acute cardiac events. 

Conclusions 
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In summary, to prepare for testing this new intervention (RENEwS) in a full trial of its 

effects, this report describes a carefully constructed assessment study of potential efficacy on 

important outcomes in the CR population. The results of the study aims as well as the post-hoc 

analysis demonstrate a need for refinements in future study to direct RENEwS toward 

participants of CR with symptoms of depression and anxiety.  These preliminary data are a first 

step toward developing and testing an emotion regulation intervention that can be an easily 

accessed and scalable component of CR programs to improve important outcomes of 

engagement in MVPA and reduced depression and anxiety symptoms.   
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What’s New 

• RENEwS, a novel emotion regulation training program is described. 

• RENEwS training shows promise in decreasing symptoms of depression and anxiety. 

• For people recovering from a myocardial infarction and experiencing symptoms of 

depression and anxiety, RENEwS may improve gains in moderate to vigorous physical 

activity. 
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Table 1.  
Descriptive Statistics for Sociodemographic and Clinical Variables  
 
Column1 Control Intervention 

p-value   Mean ± SD/ 
Freq (%) 

Mean ± SD/ 
Freq (%) 

Number of participants (N) 16 14  
Age (yrs) 66.8 ± 8.4 61.4 ± 6.5 0.06 
Male (%) 15 (93.8) 10 (71.4) 0.25 

 
Race (%)   0.44 
African American/Black 2 (12.5) 4 (28.6)  
Asian/Pacific Islander 1 (6.2) 0 (0.0)  
Native American Indian 1 (6.2) 0 (0.0)  
White (non-Hispanic) 12 (75.0) 10 (71.4)  
Education (%)   0.40 
Did not finish high school 1 (6.2) 0 (0.0)  
HS Diploma/GED 2 (12.5) 0 (0.0)  
Some college 5 (31.2) 6 (42.9)  
4-year degree or higher 8 (50.0) 8 (57.1)  

 
Cardiac event type   0.17 
  Myocardial Infarction 12 (75) 7 (50)  
  Revascularization 4 (25) 7 (50)  

 
Note. Data are represented as Mean + Standard Deviation and Frequency (%).  
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Table 2.  
Descriptive Statistics for Dependent Variables 
 

  n 
Mean ± SD Baseline 

Differences 
p-value 

Cronbach’s α 
Baseline RENEwS 

Completion 5 Months 

Depressive Symptoms   

Control 16 2.62 ± 2.99 4.00 ± 3.19 4.00 ± 3.07 
0.04 0.82 

Intervention 14 6.57 ± 6.63 4.22 ± 4.18 5.33 ± 5.39 

Anxiety Symptoms  

Control 16 4.12 ± 3.54 3.50 ± 3.83 4.33 ± 4.08 
0.01 0.62 

Intervention 14 8.43 ± 5.03 4.00 ± 3.16 4.89 ± 2.26 

Moderate to Vigorous Physical Activity (Minutes) 

Control 11 21.60 ± 16.01 24.21 ±17.15 23.21 ± 20.37 0.92  

Intervention 7 22.30 ± 6.76 23.91 ± 11.71 25.52 ± 14.88   
Note. Data are represented as Mean + Standard Deviation. Bolded p-values are significant at the 
0.05 level. 
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Figure 1. RENEwS Conceptual Framework 
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Figure 2. Intervention Group Mean Depression Change Over Time  
 

 
 

 
 
Note. Data are represented as mean changes in depressive symptoms for individuals grouped as 
those above (high) and below (low)  mean baseline symptoms of depression in the RENEwS 
intervention group (n=14); Depression was assessed using the short-form of the Depression 
Anxiety Stress Scale (DASS-21).59,60  
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Figure 3. Intervention Group Mean Anxiety Change Over Time  

 

 
Note. Data are represented as mean changes in anxiety symptoms for individuals grouped as 
those above (high) and below (low) mean symptoms of anxiety in the RENEwS intervention 
group (n=14); Anxiety was assessed using the short-form of the Depression Anxiety Stress Scale 
(DASS-21).59,60  
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Figure 4. Intervention Group Daily MVPA Change Over Time by Depressive Symptom Level  
 

 
 
Note. Data are represented as mean minutes of daily MVPA for individuals grouped as those 
above (high) and below (low) mean symptoms of depression in the RENEwS intervention group 
(n=14); MVPA was assessed with actigraphy; MVPA = moderate-to-vigorous physical activity; 
Depression was assessed using the short-form of the Depression Anxiety Stress Scale (DASS-
21).59,60 
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Figure 5. Intervention Group Daily MVPA Change Over Time by Anxiety Symptom Level  
 

 
 
Note. Data are represented as mean minutes of daily MVPA for individuals grouped as those 
above (high) and below (low) mean symptoms of anxiety in the RENEwS intervention group 
(n=14); MVPA was assessed with actigraphy; MVPA = moderate-to-vigorous physical activity; 
Anxiety was assessed using the short-form of the Depression Anxiety Stress Scale (DASS-
21).59,60 
 


