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Abstract
Objective—Reduced physical activity is common in persons with heart failure (HF). However,
studies of correlates and modifiers of physical activity in this population rarely employ objective
measures. Motivational and mood related factors that may exacerbate inactivity in HF patients are
also rarely investigated. In this study, we examined the relationship between physical activity as
assessed by accelerometry, and depression in older adults with HF.

Methods—At baseline, older adults with HF (N = 96; 69.81 ± 8.79) wore an accelerometer for
seven days, and completed a brief fitness assessment, neuropsychological testing, and
psychosocial measures including the Beck Depression Inventory-II (BDI-II). Medical and
demographic history was obtained through record review and self-report.

Results—Accelerometer measures showed that HF patients averaged 587 minutes of sedentary
time and just 0.31 minutes of vigorous activity per day. Lower daily step count was associated
with poorer quality of life and reduced cognitive function. A multiple linear regression adjusting
for important demographic and medical variables found that greater number of depressive
symptoms on the BDI-II independently predicted lower physical activity levels.

Conclusion—Consistent with past work, the current study found that low physical activity is
common in older adults with HF. Depression is an independent predictor of physical activity in
older adults with HF and reduced physical activity is associated with numerous adverse
psychosocial outcomes. Future studies need to determine whether treatment of depression can
boost physical activity and thus improve health outcomes in this population.
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1. Introduction
Heart failure (HF) affects more than 5.7 million Americans (Lloyd-Jones et al., 2009), and
constitutes a major public health risk exacerbated by recent increases in obesity,
hypertension, and type-2 diabetes mellitus (Lloyd-Jones et al., 2009). HF is the most
frequent cause of hospital re-admissions in the United States, with estimated annual direct
and indirect costs of approximately $37.2 billion (American Heart Association, 2010).

Reduced physical activity is common in persons with HF. Previous work has shown that
nearly half of persons with HF do not engage in regular exercise (van der Wal, Jaarsma,
Moser & van Veldhuisen, 2005), and limited physical activity is the most common failure in
self-care in this population (Schnell-Hoehnet, Naimark, & Tate, 2009). This pattern is
unfortunate, as increased physical activity provide many benefits in patients with HF.
Findings from the Heart Failure and A Controlled Trial Investigating Outcomes of Exercise
Training (HF-ACTION) trial demonstrate that increased physical activity is associated with
reduced mortality and hospitalization, enhanced maximal oxygen consumption, and
improved health status (O’Connor et al., 2009; Keteyian et al., 2009; Flynn, Pina, &
Whellan, 2009). Other studies reveal that physical activity provides additional benefits to
persons with HF, including better quality of life (Davies et al., 2010), improved cardiac,
musculoskeletal and endothelial functions (Hambrecht et al., 2000; Pina & Fitzpatrick,
1996; Haykowsky et al., 2007), and enhanced coronary perfusion (Corvera-Tindel, Doering,
Woo, Khan & Dracup, 2004).

Despite these benefits, few studies have examined physical activity in persons with HF. The
main drawback of most of the extant studies is their reliance on patient self-report of
physical activity (Steele et al., 2000). Self-reported physical activity questionnaires tend to
focus on activities of moderate to heavy intensity, and neglect everyday activities such as
household chores, gardening, walking or standing (Bassett, Cureton, & Ainsoworth, 2000;
Pereira et al., 1997; Lee & Buchner, 2008; Jacobs, Ainsworth, Hartman, & Leon, 1993).
Despite its use in other patient populations (Araiza, Hewes, Gashetewa, Vella, & Burge,
2006; Ferrari, Friedenreich, & Matthews, 2007; Nikander et al., 2007; Pitta et al., 2005;
Steele et al., 2003; Tudor-Locke, & Bassett, 2004), few studies have objectively assessed
physical activity in persons with HF. Most relevant to the current study, Jehn et al. (2009;
2011) found associations between accelerometer-measured physical activity and both
exercise capacity and disease severity in HF. However, these accelerometer studies, and
other studies using pedometers in this population (Evangelista, Hamilton, Fonarow, &
Dracup, 2010; Houghton, Harrison, Cowley, & Hampton, 2002) only investigated walking
intensity and/or daily step count, and did not examine activities at other intensity levels (i.e.,
sedentary, and vigorous activity).

Although reduction of physical activity in HF patients has been demonstrated, little is
known about the factors that promote and prevent physical activity in that population.
Diverse factors have been proposed as influential modifiers of physical activity in HF.
Among them include: the perceived cost/benefit of physical activity (Tierney et al., 2011a;
Tagney, James, Albarran, 2003), self-efficacy (Oka, Gortner, Stotts, & Haskell, 1996),
social support (Clark, Whelan, Barbour, MacIntyre, 2005), past experience of physical
activity (Petter, Blanchard, Kemp, Mazoff, & Ferrier, 2009), and various psychoeducation
variables (Riegel & Carlson, 2002). A recent qualitative study identified negative affect as
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an important contributor to sedentary lifestyles in persons with HF (Tierney et al., 2011b).
This finding is particularly noteworthy, as past work links depression to limited physical
activity in registered heart transplant candidates (Spaderna et al., 2010) and other samples of
chronically ill persons (e.g. type 2 diabetes) (Lysy, Da Costa, Dasgupta, 2008). Given that
13%- 42% of persons with HF have clinically meaningful levels of depression (Havranek,
Ware, & Lowes, 1999; Skotzko et al., 2000; Murberg & Bru, 2001), depression is a
potentially important contributor to objective measures of physical activity in this
population.

In this study, we examined the role of depressive symptoms as modifiers of physical activity
in HF patients, as determined by objective accelerometric measurements. In addition, we
examined whether low physical activity was associated with adverse outcomes. Based on the
above, we expected that depression would be an important predictor of physical activity and
that persons with low levels of physical activity would have poorer outcomes on measures
of cognitive function and quality of life.

2. Methods
2.1 Participants

The original sample consisted of 123 consecutively enrolled persons with HF selected from
a database of a National Institute of Health (NIH) funded study titled “Cognition and Heart
Failure in Cardiac Rehabilitation”. As a result of invalid accelerometer wear (see 2.2.1
Physical Activity) 27 participants were excluded from the analyses yielding a final sample
size of 96. The excluded participants did not differ in age (t (121) = .15, p = .881), gender
(χ2 (1, N = 123) = .17, p = .685), or on medical variables including history of CABG (χ2 (1,
N = 123) = .04, p = .836), history of hypertension (χ2 (1, N = 123) = 3.09, p = .079), history
of myocardial infarction (χ2 (1, N = 123) = .13, p = .722), and the BDI-II (t(121) = −1.74, p
= .084). However, differences emerged on 2MST performance (t(116) = 3.97, p = .000;
63.96±20.91 in the current sample vs. 43.68±24.65 for those excluded) and history of
diabetes (χ2 (1, N = 123) = 7.05, p = .008; 28.1% in the current sample vs. 55.6% for those
excluded).

Participants were recruited from the large number of HF patients approached regarding
cardiac rehabilitation at Summa Health system in Akron, Ohio. Throughout the study, HF
participants complete a comprehensive neuropsychological battery at three different time
points (i.e., baseline, 3-months and 12-months follow-up), among many other assessments
including physical activity. Only baseline assessments were examined for the present study,
thus no participants were participating in cardiac rehabilitation at the time of the analyses.

Strict inclusion/exclusion criteria were chosen for entry into the NIH funded study to
maximize generalizability to other samples and to capture the independent contribution of
HF on cognitive function. Thus, participants of the current study met all criteria for parent
study entry. Specifically, all participants were between the ages of 50-85 years of age,
English-speaking, and had an established diagnosis of HF at New York Heart Association
(NYHA) class II or III at the time of enrollment. Exclusion criteria included history of
significant neurological disorder (e.g. dementia, stroke), head injury with more than 10
minutes loss of consciousness, severe psychiatric disorder, substance use, renal failure, and
sleep apnea. Participants averaged 69.81±8.79 years of age, were 36.5% female, 8.3%
African-American, and 2.1% Native American/Alaskan Eskimo. See Table 1 for sample
medical, demographic and clinical characteristics.
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2.2 Measures
2.2.1 Physical Activity—A GT1M accelerometer (Actigraph, Pensacola, FL) was used to
assess physical activity over a 7-day period. GTIM accelerometer is a valid measure of
physical activity and has been shown to provide reliable estimates of step counts and activity
energy expenditure across various treadmill walking and running speeds (Abel et al., 2008).
Participants were instructed in how to wear the accelerometer (over the right hip, affixed to
an elastic belt, preferably worn under their waistbands) and provided with a set of
instructions for wear over the 7 days. Daily step count was calculated by the accelerometer,
and for the current population a daily step count between 0 and 2,499 represented sedentary,
2,500 to 4,999 as limited physical activity, and a 5,000 to 12,000 daily step count was
considered to be physically active (Tudor-Locke, Johnson, & Katzmarzyk, in press). These
cut-off values were based on values from healthy adults and adapted to be consistent with
disabled older adults living with heart and vascular disease (Tudor-Locke, Johnson, &
Katzmarzyk, in press). Step count was analyzed in conjunction with a diary entry of daily
routine.

To more thoroughly characterize physical activity in the sample, an Excel macro was used to
determine the number of minutes the participants engaged in each of the five activity levels.
The levels of activity were as follows: sedentary (<100 counts per minute), light intensity
(100-760 counts per minute), Matthews moderate intensity (760 -5,724 counts per minute),
Freedson moderate (1952-5724) and vigorous intensity (> 5,724 counts per minute)
(McLoughlin, Colbert, Stegner, & Cook, 2011). Cut points for moderate and vigorous
activities were based on their correspondence to energy expenditures of 3-6 metabolic
equivalents (METs) for moderate and greater than 6 METs for vigorous activity (Freedson,
Melanson, & Sirard, 1998). An additional cut point of 760 counts per minute was used to
more accurately capture free-living moderate intensity activities, as opposed to Freedson’s
moderate exercise intensity (Matthews, 2005). A valid day of wear was considered greater
than or equal to 10 hours of wear per day, and the activity data was restricted to participants
with at least 3 valid days of accelerometer wear. Average number of minutes per waking
hours of the day spent in each activity level was calculated for each participant, as well as
average minutes per day of accelerometer wear.

2.2.2 Quality of Life—The Short Form-12 Quality of Life Measure (SF-12) (Ware,
Kosinski, & Keller, 1996) measured health-related quality of life. The two primary
composite scores, Physical Composite Score (PCS; physical functioning, role-physical,
bodily pain, and general health) and Mental Composite Scale (MCS; vitality, social
functioning, role-emotional, and mental health) were examined.

2.2.3 Depressive Symptoms—Depression was assessed through the administration of
the Beck Depression Inventory-II (BDI-II). The BDI-II is a commonly used measured of
depressive symptoms with good psychometric properties in persons with medical conditions
(i.e., test-re-test reliability of r = .93 to r = .96, and an internal consistency of r = .54 to r = .
74) (Amau, Meagher, Norris, & Bramson, 2001; Beck, Steer, & Brown, 1996). BDI-II
scores range from 0-63 with increased score indicative of increased symptomatology. Based
on BDI-II scores, severity of depressive symptoms was categorized into the following
groups: Minimal (0-13), mild (14-19), moderate (20-28), and severe (29-63) (Beck, Steer,
Brow, 1996).

2.2.4 Cognitive Function—Cognitive status was assessed by the Mini-Mental State
Examination (MMSE) and Trail Making Test A and B. The MMSE is a brief (5-10 minute)
screening measure commonly used to provide an estimate of global cognitive function,
tapping aspects of attention, orientation, memory, language, and calculation (Folstein,
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Folstein, & McHugh, 1975). The MMSE has very good test-retest reliability (r = .80 to .95)
and excellent internal consistency (r = .96) (Folstein, Folstein, & McHugh, 1975; Foreman,
1987). Trail Making Test A is a reliable and valid measure of attention, complex visual
scanning and psychomotor speed (Spreen & Strauss, 1991). Test-retest reliability is
estimated at r = 0.79 (Dikmen, Heaton, Grant & Temkin, 1999). Trail Making Test B is a
widely used measure of executive function, Trail Making Test B has good psychometric
properties (e.g., test-retest reliability up to r = 0.89) (Spreen, & Strauss, 1991; Dikmen et al.,
1999). For both Trail Making Test A and Trail Making Test B longer time of completion is
indicative of worse performance (Spreen & Strauss, 1991; Dikmen et al., 1999).

2.2.5 HF Severity—The 2-minute step test (2MST) is an assessment of cardiovascular
endurance and was used to serve as an estimate of heart failure severity (Rikli & Jones,
2002). The 2MST requires the patient to march in place for 2 minutes. Increased step count
was reflective of greater cardiovascular fitness.

2.3 Procedures
The local Institutional Review Board (IRB) approved the study procedures and all
participants provided written informed consent prior to study enrollment. During a single
assessment, participants completed medical and psychosocial self-report measures and a
brief neuropsychological test battery. Participants then received an accelerometer and were
instructed to wear the device each day for seven days from the moment they wake until they
go to sleep.

2.4 Statistical Analyses
Descriptive analyses were conducted to characterize physical activity in the current sample
including average accelerometer count, daily steps per day, and time per day spent
sedentary, in light intensity activity, Matthew’s free-living moderate intensity activity,
Freedson’s moderate exercise intensity activity, and in vigorous intensity activity. A
multiple linear regression was performed to examine predictors of daily step count. Daily
step count is an ecologically valid measure of physical activity. Assessment of daily step
count is inexpensive, readily accessible to clinicians, and researchers, and has shown to be a
valid indicator of exercise adherence in persons with HF (Evangelista et al., 2005).
Participant age, gender, and education were entered in the first block of the model. Medical
variables including the 2MST, and history of myocardial infarction, diabetes, hypertension,
and history of CABG were entered into the second block of the model. To determine its
incremental predictive validity, the BDI-II was entered into the final block of the model. The
t-scores, and betas of the individual predictors were examined to determine their association
with daily step count. Finally, ANOVA examined consequences of limited physical activity
in the sample.

3. Results
Physical Activity in Older Adults with HF: Accelerometer

On average, the participants wore the accelerometer for 820 ± 79 minutes per day, and
exhibited low levels of physical activity, averaging just 3677 ± 2121.16 steps per day. See
Table 2. According to daily step counts, 32.3% participants were categorized as sedentary,
45.8% as showing limited physical activity, and just 21.9% as physically active. Consistent
with this pattern, patients spent a large portion of time being sedentary (587.43 minutes per
day±74.36). In addition, patients spent minimal time in Freedson’s moderate intensity
activity (7.50 minutes per day±11.13), Matthew’s moderate intensity activity (48.24 minutes
per day±37.22), and in vigorous activity (0.31 minutes per day±1.55).
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Predictors of Daily Step Count in Older Adults with HF
A multiple linear regression was conducted to identify predictors of daily step count in older
adults with HF. Education was a significant predictor of daily step count, with increased
years of education associated with greater daily step counts (b = .21, p = .039). An initial
trend emerged for age, however, this trend became significant after accounting for the
variance of medical comorbidities (b = −.21, p =.045). Older participants had lower daily
step counts. Gender did not emerge as a significant individual predictor. While males had
lower total daily step counts (M = 3625.54, SD = 2108.22) than females (M = 3767.90, SD
=2171.41) this difference was not statistically significant (t (94) = −.32, p = .753). Common
medical comorbidities also did not emerge as significant individual predictors of daily step
count after adjusting for age, gender and education (p > .05 for all). Finally, after adjusting
for important demographic and medical characteristics the BDI-II demonstrated incremental
predictive validity as it significantly predicted daily step count (b= −.24; p = .023); increased
scores on the BDI-II were associated with decreased daily step count. See Table 3 for a full
model summary.

Based on established BDI-II cut off scores, 20.8% of participants reported clinically
meaningful levels of depression: 11.4% reported mild symptoms, 6.3% reported moderate
symptoms, and 3.1% reported severe symptoms. Of note, partial correlations adjusting for
demographic and medical characteristics found no significant association between the 2-
minute step test and BDI-II scores (r = −.08, p = .435).

Daily Step Count and Adverse Outcomes in Older Adults with HF
Based on daily step count, an ANOVA was conducted to compare HF patients categorized
as being sedentary, having limited physical activity, and physically active on a variety of
psychosocial outcomes. Between group differences emerged for the SF-12 PCS (F(2, 93) =
15.37, p < .001), and the MMSE (F(2,93) = 3.09, p = .05). Post-hoc comparisons revealed
the following group differences: the sedentary group was significantly different from both
the limited physical activity and physical activity group on the SF-12 PCS (p < .05), and
sedentary HF persons were significantly different from the limited physical activity HF
persons on the MMSE (p < .05). HF persons with decreased step count had lower SF-12
PCS and MMSE scores.

Further, Welche’s F, due to violation of Levene’s test of homogeneity of variances, showed
a trend for between group differences for Trail Making Test B (F(2, 57.61) = 2.84, p = .067).
No differences emerged for SF-12 MCS (F(2, 93) = .73, p > .05), or Trail Making Test A
(F(2, 93) = 1.41, p > .05). See Table 4.

4. Discussion
The current study shows that limited physical activity is common in persons with HF. It
replicates and extends previous findings by demonstrating these effects with objective
accelerometer measures rather than self-reports. Depressive symptoms independently
contribute to reduced physical activity in this population and low levels of physical activity
are associated with poor psychosocial outcomes.

Consistent with past work, the present study demonstrates similar rates of depression in
older adults with HF (Havranek et al., 1999; Skotzko et al., 2000; Murberg & Bru, 2001).
The observed association between depressed mood and reduced physical activity is
consistent with the many other adverse effects of depression in this population, including
cognitive impairment (Pullicino et al., 2008), reduced independence in daily living
(Friedman, Lyness, Delavan, Li, & Barker, 2008), and increased risk of morbidity and
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mortality (Yu, Lee, Woo, & Thompson, 2004). However, the exact mechanisms linking
depression to low physical activity are unknown.

Previous work has shown depressive illness to impair cognitive and motivational capacities,
regulation of affect, social perception, and to amplify physical symptoms such as fatigue
(Ormel et al., 1994; VonKorff, 1999). Interestingly, when compared to non-depressed
persons with HF, one study found that depressed HF persons have decreased perceptions of
their functional ability, as opposed to poor functional ability causing depression, as was
evident by the absence of physiological differences between the two groups (Skotzo et al.,
2000). Interventions targeting underlying cognitive thoughts in patients with HF, such as
cognitive behavioral therapy, may help change patient perceptions of their physical ability,
and thus increase physical activity behaviors. Even further, reduced self-efficacy is a known
contributor to limited physical activity in this population (Oka et al., 1996), and prior work
has shown self-efficacy to moderate the relationship between subjective physical health and
depressive symptoms in an older adult population (Paukert et al., 2010). Future work
examining psychotherapy interventions in this population is encouraged, as cognitive
behavioral therapy, counseling, and supportive psychotherapy have all been shown to be
effective treatments for depression in other medically ill populations (i.e., diabetes) (Huang,
Song, & Li, 2001; Lustman, Griffith, Freedland, Kissel, & Clous, 1998; Simson et al.,
2008).

Another possible approach to address depression in persons with HF might be enrollment in
cardiac rehabilitation. Cardiac rehabilitation has been shown to be an effective intervention
for decreasing depressive symptoms in persons with HF (Milani, Lavie, Mehra, & Ventura,
2011). However, consistent with the current findings, depression has also been shown to
predict lower rates of completion of cardiac rehabilitation (Casey, Hughes, Waechter,
Josephson & Rosneck, 2008). Future work is much needed to clarify whether treatment for
depression may improve physical activity levels.

The current sample of HF persons exhibited high rates of sedentary time (i.e. >500 waking
minutes per day) and extremely low rates of vigorous intensity activity (i.e. less than one
minute per day). When compared to accelerometer data among healthy older adults between
the ages of 60-75 from the National Health and Nutrition Examination Survey (NHANES),
the current sample of HF patients spent more time sedentary and less time in all other
physical activity levels (i.e., light intensity, moderate, and vigorous) (Hagstromer, Troiano,
Sjostrom, & Berrigan, 2010; Troiano et al., 2207). However, such differences were minimal,
regards to time spent sedentary as the healthy older adults were also found to spend >500
waking minutes per day of sedentary time (Hagstromer, Troiano, Sjostrom, & Berrigan,
2010). This inverse relationship between sedentary behaviors and age may be a contributing
factor to the rising prevalence of cardiovascular disease in the United States (Lloyd-Jones et
al., 2009). For example, increase in physical activity has been shown to provide many
benefits for persons with HF (Hambrecht et al., 2000; Pina & Fitzpatrick, 1996; Davies et
al., 2010), though a better understanding of its role in HF management is much needed (Jehn
et al., 2009). An ongoing prospective trial, Multi-Sensor Monitoring in Congestive Heart
Failure (MUSIC) is remotely monitoring HF patients using a multisensory system that will
transmit accelerometer data, in addition to numerous other data values (Anand et al., 2011).
Closely monitoring physical activity and disease outcomes will provide key insight into this
relationship.

The current findings suggest a possible role for education in physical activity levels in older
adults with HF. Previous work has shown HF patients to be generally “confused” about the
effects of exercise and how much activity they should be engaging in (Horowitz et al., 2004;
Riegel & Carlson, 2002). Moreover, recent work has shown low health literacy in patients
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with HF to be significantly associated with higher mortality (Peterson et al., 2011) and
reduced compliance in self-care behaviors such as exercise (Chen, Yehle, Plake, Murawkski,
& Mason, 2011). Prospective studies examining health literacy interventions targeting
physical activity in a group of HF patients are encouraged, as it seems probable that such
interventions would increase exercise adherence in this population.

Decreased physical activity was associated with adverse psychosocial outcomes, including
poor quality of life and cognitive dysfunction in persons with HF. According to the 2008
European Society of Cardiology HF guidelines, physical activity and structured exercise
training is strongly recommended in persons with HF as a means to improve exercise
capacity, quality of life, and to reduce mortality and hospitalization (Dickstein et al., 2008).
Consistent with these recommendations, the current findings suggest that increased physical
activity may provide many additional benefits for patients with HF. For example, prior work
has shown physical activity to be associated with better cardiorespiratory fitness and
cognitive function, which are both important predictors of functional independence in older
adults with HF (Galper, Trivedi, Barlow, Dunn, & Kampert, 2006; Corra, Mezzani,
Bosimini, & Giannuzzi, 2004; Mancini et al., 1991; Stanek et al., 2011; Angevaren,
Aufdemkampe, Verhaar, Aleman, & Vanhees, 2008; Alosco et al., in press). Disability is
common in persons with HF (Seo, Roberts, Pina, & Dolansky, 2008; Bennett et al., 2003),
and future work is needed to determine the potential benefits of physical activity on
maintaining functional independence.

The current findings are limited in several ways. Prospective studies examining the pattern
of physical activity in persons with HF are needed to clarify whether the predictors,
particularly depression, change over time. Similarly, the mechanisms by which depression is
associated with poor physical activity are unclear, as is the possibility of treatment for
depression leading to improved physical activity. Additionally, the current study did not
examine direct measures of HF severity (i.e., left ventricular ejection fraction) and future
studies should examine how these measures might relate to depression and physical activity.
Specifically, studies should investigate whether depression is associated with reduced
physical activity independent of HF severity or whether depression is secondary to HF and
thus indirectly influences physical activity levels. A further limitation of the current study is
the limited literature on the duration and/or intensity of physical activity necessary to
promote better outcomes. In addition, research examining physical activity in other forms of
heart disease is warranted, as it is unclear the degree to which findings are specific to HF.
Finally, a substantial number of participants (N = 27) were excluded from the current
analyses due to invalid accelerometer wear. While depression was not associated with
increased likelihood of inability to adhere to accelerometer instructions, increased HF
severity (as assessed by the 2MST) and history of diabetes may impair such ability and
future studies that objectively assess physical activity in medical populations should account
for these factors.

In summary, the current findings indicate depression is an independent predictor of physical
activity in older adults with HF and reduced physical activity is associated with numerous
adverse psychosocial outcomes. Future studies are needed to determine whether treatment
for depression can improve physical activity, prevent re-hospitalizations, and improve
overall quality of life in this population.
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Table 1

Demographic, Medical, and Clinical Characteristics of 96 Older Adults with Heart Failure

Demographic Characteristics

Age, mean (SD) 69.81(8.79)

Sex (% Women) 36.5

Race (% Caucasian) 86.5

Education, mean years (SD) 13.54(2.62)

Medical Characteristics

CABG/Bypass Surgery (%) 38.5

Diabetes (%) 28.1

Hypertension (%) 63.5

Myocardial Infarction (%) 59.4

2-minute step test, mean (SD) 63.96(20.91)

Test Performance, mean (SD)

Beck Depression Inventory-II 8.34(7.79)

SF-12 Physical Component Scale 40.62(10.86)

SF-12 Mental Component Scale 51.62(10.99)

Mini Mental State Examination 28.01(1.68)

Trail Making Test A (seconds) 39.73(13.57)

Trail Making Test B (seconds) 109.83(49.96)
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Table 2

Objectively Measured Physical Activity in Older Adults with HF (N = 96)

Activity Level

Wear Time, mean (SD) 820.00(79.36)

Daily Step Count, mean (SD) 3,677.44(2121.16)

Light Intensity,
median (IQR) 212.42(99.15)

Matthew’s Moderate Intensity,
median (IQR) 41.07(40.86)

Freedson Moderate Intensity, median (IQR) 3.24(9.00)

Vigorous Intensity, median (IQR) 0.00(0.00)

Sedentary Time, median (IQR) 584.33(96.23)

Note. Wear Time = Average minutes per day of accelerometer wear; Daily Step Count = Average daily steps per day; Light Intensity = Average
minutes per day of light intensity activity; Matthew’s Moderate Intensity = Average minutes per day of free-living moderate intensity activity;
Freedson Moderate Intensity = Average minutes per day of moderate exercise intensity activity; Vigorous Intensity = Average minutes per day of
vigorous intensity activity; Sedentary Time = Average minutes per day of sedentary time
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Table 3

Predictors of Daily Step Count in Older Adults with Heart Failure (N = 96)

Daily Step Count

Variable B SE B t

Model 1 (R2 = .09)

  Age −45.62 24.30 −1.88†

  Gender (1 = Males, 0 = Females) −235.09 446.05 −.53

  Education (years) 173.13 82.65 2.10*

Model 2 (R2 = .13)

  2MST .45 10.51 0.04

  Hypertension −382.91 457.19 −0.84

  MI −2.16 468.89 −0.01

  CABG −789.67 472.89 −1.67

  Diabetes −221.33 488.06 −0.45

Model 3 (R2 = .19)

  BDI-II −64.35 27.79 −2.32*

*
Notes. denotes p < 0.05

†
denotes p = .064

Abbreviations: b – unstandardized –coefficients; SE – standard error; 2MST = 2-minute step test; MI = Myocardial infarction; CABG = Coronary
Artery Bypass Graft Surgery; BDI-II = Beck Depression Inventory-II
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Table 4

Means and Standard Deviations (Means(SD)) of Psychosocial Outcomes for levels of Physical Activity

N MMSE TMT-A
(seconds)

TMT-B
(seconds)

SF-12
PCS

SF-12
MCS

Physical Activity

Sedentary 31 27.48(1.63) 42.35(15.44) 115.16(53.44) 34.64(9.36) 51.62(11.76)

Limited 44 28.43(1.44) 37.27(11.90) 114.57(53.03) 40.56(10.06) 50.48(11.36)

Active 21 27.90(2.02) 41.00(13.65) 92.05(33.20) 49.56(8.52) 54.02(8.99)

Note. MMSE: Sedentary is significantly different from limited (p < .05); SF-12 PCS: Sedentary is significantly different from limited and active,
and limited is significantly different from active (p < .05)

Abbreviations: MMSE = Mini Mental State Examination; TMT-A = Trail Making Test A; TMT-B = Trail Making Test B; SF-12 PCS = SF-12
Physical Component Score; SF-12 MCS = SF-12 Mental Component Score
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