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Abstract

Patients with a left ventricular assist device (L\VAD) commonly experience psychological distress
post-implantation, but physiological stress and differences by implant strategy remain unstudied.
This study describes indicators of physiological (salivary cortisol, C-reactive protein, sleep
quality) and psychological (perceived stress, depression, fatigue) stress by implant strategy and
examines relationships between stress and outcomes (quality of life [QOL] and functional status).
Prospective, cross-sectional data was collected from patients =3 months post-LVAD (N=44) and
descriptive statistics and logistic regression were used. The study sample was average age

57.7+ 13 years, mostly male (73%), married (70.5%) and racially diverse. Median LVAD support
was 18.2 months. Most had normal cortisol awakening response and fair sleep quality, with
moderate psychological stress. There were no differences in stress by implant strategy. Normal
cortisol awakening response was correlated with low depressive symptoms. Sleep quality and
psychological stress were associated with QOL, while cortisol and CRP levels were associated
with functional status. This is the first report of salivary biomarkers and stress in LVAD
outpatients. Future research should examine physiological and psychological stress and consider
potential clinical implications for stress measurement for tailored approaches to stress
management in this population.
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Background

As heart failure (HF) prevalence approaches 6.5 million in the United States, left ventricular
assist devices (LVAD) help advanced HF patients live longer than medicine alone.1:2 LVADs
are placed as a bridge to transplant (BTT) or “destination therapy’ (DT), meaning that it is
expected that the patient will be supported by the LVAD until death. Following LVAD
implant, emotional distress and psychological sequelae have been reported, although
preliminary evidence suggests that BTT and DT patients experience stress in distinct ways.
3.4 Importantly, psychological stress response in cardiac patients in general has been
associated with poor health outcomes and reduced physical activity, both critical
considerations in LVAD.>:

When the brain perceives a stressful event, it stimulates both physiological and
psychological responses.> From a physiological perspective, actual or interpreted threats to
an individual’s homeostatic balance initiate the hypothalamic—pituitary—adrenal (HPA) axis
secretion of glucocorticoids, which mobilizes fight-or-flight responses.” Notably, increased
cortisol is an independent predictor of mortality and cardiac events in HF patients,® and
although unloading of the left ventricle with L\VAD support may result in decreased
myocardial stress and inflammation, inflammatory biomarkers of chronic stress (e.g. C-
reactive protein [CRP]) remain elevated post-implant.8 Additionally, neurohormonal activity
is intrinsically connected to sleep; many neurohormones vary with the diurnal cycle. Thus,
sleep quality is also an important indicator of physiological stress, and is particularly poor
among HF patients in general and VAD patients in particular.%:1% From a psychological
perspective, subjectively reported responses such as depression, fatigue, and general
perceived stress are substantial in LVAD patients and may vary by implant strategy. 3411

Together, stress biomarkers, sleep quality, perceived stress, depression, and fatigue are
indicators of physiological and psychological stress, and likely influence important clinical
and person-centered outcomes. However, few studies have examined these relationships in
the LVAD population. Research in this area will inform researchers’ and clinicians’
understanding and ability to identify patients at particularly high risk for elevated post-
implant stress response and subsequently impact on critical LVAD outcomes such as quality
of life (QOL) and functional status. Importantly, there are substantial, poorly understood
disparities in QOL and health outcomes between transplant eligible and ineligible patients’2
which must be elucidated to better inform both implant strategy decision-making and post-
implant management, particularly of DT patients. Therefore, the purpose of this study was to
describe physiological and psychological stress by implant strategy and to examine
relationships among physiological stress response (cortisol, CRP and sleep quality),
psychological stress response (perceived stress, depression and fatigue) and outcomes (QOL
and functional status).

Study Design

For this cross-sectional study, we focused on the psychological and physiological aspects of
stress. Patients living with LVAD and served by the LVAD clinic at two tertiary care centers
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in the Baltimore-Washington Metropolitan area were included in the study. Our conceptual
framework (figure 1) was based on the Allostatic Load Model, which posits that
psychological, behavioral and physiological influences result in the burden of stress patients
experience.13 Institutional Review Boards at both institutions approved this study, and all
participants provided written informed consent.

Convenience sampling was used to recruit patients living with an LVAD from both centers.
We recruited individuals from the outpatient clinic setting after they had been seen in the
LVAD clinic at least once post-implantation. Patients met inclusion criteria if they: were over
21 years of age, had a Montreal Cognitive Assessment (MoCA) score =17 (mild to no
cognitive impairment), and could speak and understand English. A MoCA score = 17 was
used so that only patients who can reliably self-report were included.14 Patients were not
seen during acute hospitalizations and no proxies were used for the completion of survey
data.

Measurement

LVAD patients’ stress response was investigated using both physiological and psychological
data (figure 1). Physiologic stress response was measured by salivary biomarkers and a sleep
survey. Psychological stress response was measured by validated instruments addressing
perceived stress, depression and fatigue. In addition, participant demographics and medical
characteristics were collected via medical chart review.

Physiological Stress Response

Salivary Biomarkers—Cortisol and C-reactive protein (CRP) salivary specimens were
collected by participants in their home. Cortisol changes with the diurnal rhythm, with
normal cortisol awakening response defined as salivary cortisol levels that peak 30 minutes
after waking, followed by a trough in the evening which drops below waking levels.15:16
Additionally, cortisol can vary significantly based on acute stressors. Because of the
interplay between acute response and the diurnal cycle, cortisol awakening response is a
more accurate representation of HPA activation than an absolute cortisol level, as absolute
cortisol levels are difficult to interpret.1” Therefore participants were asked to collect 3
samples per day for 2 days on days when they expected to have a ‘normal’ routine. Samples
were collected at waking, 30 minutes after waking and prior to going to bed. Participants
documented time and date of sample collection along with a short log of what was
happening at the time of each sample collection. Specimens were frozen to protect against
enzymatic action and bacterial growth.

Samples for salivary cortisol and CRP were aliquoted into separate tubes and labeled for
freezing at —20°C until batch assayed in duplicate for the respective measurements. Saliva
samples were measured using enzyme immunoassay (EIA) kits from Salimetrics (St.
College, PA). The intra-assay coefficient of variation was less than 6% for levels of cortisol
and 10% for CRP. Plates were read using a Packard Spectra Count microplate photometer.
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Sleep Quality—Sleep Quality was measured using the Pittsburgh Sleep Quality Index
(PSQI), a 19-item instrument measuring seven domains: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping
medications, and daytime dysfunction over the last month. A global score is calculated from
the 7 domains, with a cutoff score of 5 indicating poor sleep quality (higher scores indicate
worse sleep quality) and has good reliability (Cronbach’s alpha 0.83).18

Psychological Stress Response

Outcomes

Perceived Stress—The Perceived Stress Scale (PSS) contains 10 items and is a general
measure of the cognitive appraisal and perceptions of stress over the last month. There are
no diagnostic cutoffs for this instrument; scores range from 0-40 with higher scores
indicating worse stress (Cronbach’s alpha 0.82).19

Depression—The Perceived Health Questionnaire (PHQ-9) is a 9-item, well-validated
scale that measures depressive symptoms (Cronbach’s alpha 0.89).29-21 A total score of 5
represents mild depressive symptoms. There is also a screen for suicidality.

Fatigue—The Multidimensional Assessment of Fatigue (MAF) uses a Likert scale to
measure 4 dimensions of fatigue: severity, distress, interference with ADLs and timing.22

The instrument is 16 items and is validated in chronic conditions (Cronbach’s alpha 0.93).
9,22

Quiality of life—The Kansas City Cardiomyopathy Questionnaire (KCCQ-12) measures
four domains of QOL.: physical limitation, symptoms, QOL, social limitation. High QOL
was defined as >75 on the overall score, based on literature relating this cutoff to the highest
cardiac event-free survival.23

Functional status—The Six Minute Walk (6MWT) is a non-invasive, valid and reliable
test of functional status at submaximal level (Reliability: 0.86).24 High Functional status was
defined as 6MWT distance > 300m, based on literature supporting worse outcomes below
this threshold.2>

Attrition and Sample Size

While the data collected was essentially cross-sectional, participants were required to have a
minimum of 2 days to complete the salivary biomarker sample collection protocol alone.
Despite multiple attempts for follow-up there was a 22% rate of attrition from this study,
explained in Figure 2. Of those who completed the survey, 71% completed salivary sample
collection. There were no statistically significant differences in key demographic variables
between those who completed and those who did not complete all study procedures.

Data analysis

Data were checked for completeness, quality and consistency. Appropriate graphical
displays, frequency (percent) for categorical variables, and mean (standard deviation) or
median (Intraquartile range) for continuous variables were used for data summary. Change
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in cortisol was summarized by calculating the area under the curve by using the mean of the
cortisol level for each sample for day 1 and day 2. Non-parametric tests (including Mann-
Whitney two group comparisons) were used to examine the difference between implant
strategy groups for continuous variables; categorical data comparisons were done using Chi-
square tests. A Spearman’s rank correlation matrix was created to examine relationships
between continuous psychological and physiological stress variables. Bivariate logistic
regression modeling was used to explore relationships between physiological and
psychological stress and dichotomized outcomes (high QOL [KCCQ>75] and high
functional status [6MWT>300M]). All statistical analyses were performed using Stata
version 14 (StataCorp, College Station, Texas) with two-sided alpha of 0.05.

Sample characteristics

The characteristics of the sample (N = 44) are reported in Table 1. Patients were, on average,
57.7 + 13 years of age, male (73%), white (45.5%) and married (70.5%). This sample of
LVAD patients from 2 centers was similar to the overall LVAD population in distribution of
age and gender, but was more racially diverse.26:27 The percentage of LVAD patients who
had been implanted emergently (Intermacs profiles 1 or 2) was 59%, slightly above the
current Intermacs reported rate of 52%.27 Most patients had been managing their device for
more than a year: median time since implant in the overall sample was 18.2 months, with 6
participants managing their LVAD for more than 4 years. Typical co-morbidity profiles were
noted, 34% diabetes, 27% chronic renal disease and 9% had a history of depression. Most
participants were implanted with a Heartmate 11 device (63.6%); more DT patients had a
Heartmate 11 in this sample (p< 0.02). Two patients were implanted with Heartmate 111
through the Momentum trial. DT patients had their device about twice as long as BTT
patients (35 months vs. 17 months, p< 0.02). Both BTT and DT patients had few recent
hospitalized days with no significant difference between groups, however both groups had
large variability (median 1, IQR 0-14.5). There were no significant differences between
BTT and DT groups for demographic characteristics including gender, age, race, marital
status, income and education.

Descriptive Findings

Physiological and psychological stress response and QOL and functional status outcomes
are presented in Table 2. For our samples, the intra-assay coefficient of variation was less
than 6% for levels of cortisol, and less than 10% for CRP. Most participants (61%, n = 27)
had a normal cortisol awakening response (Figure 3). Mean area under the curve for the
overall group was 322.3 + 225; mean salivary CRP was 1196 + 823 pg/mL. As aggregates,
these values represent low but highly variable salivary cortisol and CRP values, however
there is little comparison in the literature.28

Overall, LVAD patients experienced poor sleep quality and among psychological stress
response variables, LVAD patients reported moderate levels of perceived stress, mild
depressive symptoms, and moderate fatigue. Similar to salivary cortisol and CRP values,
there was substantial variability around psychological stress indicators in the sample.
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In this sample, LVAD patients’ QOL approached the “high” cutoff on average (KCCQ>75).
Average walking distance on the 6MWT was greater than 300 meters, the threshold used to
indicate lower risk of adverse events.2>

Physiological and Psychological Stress by Implant Strategy

Physiological stress as measured by cortisol level, CRP and sleep quality did not differ by
implant strategy, except in waking cortisol level, which was higher in DT patients (p < 0.03).
There were no significant differences in perceived stress, depression or fatigue by implant
strategy. Finally, there were also no differences by implant strategy in outcomes: overall
QOL or 6BMWT distance.

Relationships between Physiological, Psychological Stress and Outcomes

When comparing those with normal versus abnormal cortisol awakening response, Chi?
testing showed significant relationships between normal cortisol awakening response and
low levels of depressive symptoms (p< 0.02, Figure 4). No other significant associations
were found between the physiological variables themselves (cortisol, CRP, sleep quality), or
between physiological and psychological variables. Further, in bivariate analysis, cortisol
mean AUC was positively associated with 6MWT distance (p< 0.01), however the odds ratio
and standard error were extremely small. Cortisol and QOL were not significantly associated
(p< 0.07). Worse sleep quality and psychological stress response (including perceived stress,
depression and fatigue) were associated with worse QOL (p< 0.05), but not with 6MWT.

Discussion

Examination of physiological and psychological stress response variables among
community-dwelling LVAD patients revealed no significant differences in physiological or
psychological stress response by implant strategy, although this is likely a function of
sample size. We did see a relationship between normal cortisol awakening response and low
levels of depression, however. Also, higher salivary cortisol AUC levels were related to
improved functional status with a trend towards improved QOL. In addition, poor sleep
quality and psychological stress response variables (perceived stress, depression and fatigue)
were each related to QOL. These findings are novel in the LVAD population, and therefore
contribute to a deeper understanding of how LVVAD patients may respond to stress. This
provides an important foundation for the feasibility of future biobehavioral stress research in
LVAD, particularly given that these relationships were still present despite this small and
heterogeneous sample of complex patients.

The finding of similar stress levels for BTT and DT patients was surprising, as the literature
points to unique difficulties faced by each group.3 In particular, we expected to see a
difference by implant strategy because of the inherent differences that result in a DT patient
being ineligible for transplant (e.g. age, comorbidities), as well as the longer duration of
support among our DT participants as compared to our BTT participants. Sample size and
cross-sectional design, most notably the inclusion of participants at different points in the
post-implant trajectory, likely precluded us from detecting significant differences between
BTT and DT patients, and prevented comprehensive adjustment for confounders. What this
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study does provide is important support for the feasibility and acceptability of collecting
biobehavioral stress data in this population, an early understanding of what stress levels may
be on average, and insights into which factors should be included or controlled in future
research with larger samples.

Additionally, it may be that distinct implant strategy-related stressors are associated with
variables not measured in this study, such as hope related to transplant, existential distress,
or clinical factors such as adverse events or medications.3# Stress and coping may also
differ by implant strategy at the time of decision, but less after the patients have adapted to
the decision.#29 However, there is still a need to further explore how implant strategy relates
to stress and coping and when these differences are most apparent. For example, previous
studies have suggested that the uncertainty in decision-making is very stressful and higher
stress may be present at decision points in LVAD care such as implant and after adverse
events.*29 Adjustment to home after a long hospitalization may also be particularly difficult
for LVAD patients and caregivers, but after home routines are established, living with an
LVAD becomes less challenging for most.3

Regardless of whether differences exist in physiological and psychological stress by implant
strategy, this study confirms that self-reported stress has a significant role in LVAD patient
QOL outcomes, and that there is a relationship between depression and cortisol in LVAD
patients. Importantly, since our results demonstrate that stress indicators are associated with
outcomes across implant strategies, BTT and DT patients alike should be assessed for signs
and symptoms of poor stress response after implant. Although sample averages for the stress
indicators measured in this study may suggest acceptable levels of stress, the substantial
variability found in these measures should be considered. Heterogeneity in post-LVAD
person-centered outcomes is a common finding, underlining the need for standardized
psychosocial assessment in the clinical setting.2® Standardized assessment is likely needed
for the duration of L\VVAD support, given that it is difficult to predict when patients may reach
a “tipping point” that could impact their overall health and QOL. Although many implanting
centers may already implement some type of post-LVVAD psychosocial assessment, there is
no nationally accepted standard apart from that collected during INTERMACS participation.
As such, there is an imminent need for multidisciplinary, multi-center collaboration to
support the development and implementation of a robust psychosocial assessment standard
of practice for use in the outpatient VVAD setting.

Normal cortisol awakening response (present in the majority of patients) was associated with
low levels of depression in the study sample. This relationship is consistently demonstrated
in the literature,1” and this corroboration serves as a reminder to healthcare providers that
improving psychological symptoms may also improve physiological measures. In healthy
older adults abnormal cortisol awakening response, characterized by a decrease in cortisol
30 minutes after waking, has been associated with increased depression and decreased QOL,
however we did not see a relationship between abnormal cortisol awakening response and
QOL.Y7 Similarly, cortisol levels are associated with poor sleep quality in other populations,
however we did not see this relationship in our sample.3%:31 The lack of relationship between
cortisol and QOL may be a function of sample size given the trend toward significance

ASA/O J. Author manuscript; available in PMC 2019 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Abshire et al.

Page 8

(p=0.07), however more work is needed to understand the relationships among cortisol,
sleep quality and QOL among LVVAD patients.

Overall sleep quality was particularly compromised in this sample, exceeding the cutoff for
poor sleep quality on the PSQI. In fact, patients reported 2 sleep disturbances per night on
average. These sleep disturbances may be more disruptive for L\VAD patients than other
populations. If an LVAD patient wakes, they may do a quick equipment check or require a
change from AC power to battery power to get up to use the bathroom. Poor sleep quality
among a small (n=12), exploratory study of LVAD patients has been reported previously, and
sleep disruption and poor sleep quality among general HF patients have been associated with
significantly lower odds of cardiac-event-free survival compared to those with good sleep
quality.1935 Given these findings, LVAD patients with poor sleep may also be at risk,
however more prospective research is needed to examine sleep, survival and other outcomes
in this population.

Implications for Clinical Practice

The significant relationships between sleep quality, perceived stress, depression, fatigue and
QOL provide an important insight into the patient experience of LVAD therapy. Individuals
experiencing higher levels of psychological stress and sleep quality experience worse quality
of life. Supportive care for those that have difficulty managing stress related to treatment,
mood and outside pressures such as finances is critical. It also highlights the need to provide
high quality mental health assessment both prior to and after implant so that appropriate
mental health services can be provided throughout the continuum of care. Patients and
families may also find support in connecting with a network of other L\VAD patients and
caregivers.38 Some programs provide support groups where patients and caregivers can meet
together to discuss the unique challenges of managing the stress of living with an LVAD. In
addition, online groups on Facebook and websites like myLVVAD.com provide forums for
patient engagement. However, peer support is not an adequate replacement for formal
psychological health services: formal assessment and clinical therapies to support mental
and emotional health during LVAD are clearly warranted.37

In terms of the utility of biomarker measurement in the assessment of psychological stress,
salivary cortisol is not typically used diagnostically or prognostically in HF.35 It should also
be noted that the measurement of salivary cortisol, including multiple samples that must be
collected and appropriately stored at precise times during the day, can be burdensome for
patients, and the raw data can be analytically challenging. For these reasons, at this time we
do not recommend implementing salivary cortisol measurement clinically in LVAD clinics
using this methodology, but multisite research with larger samples may change this
paradigm. Given the stated limitations of salivary biomarkers, we recommend that
measurement of salivary biomarkers in this population should only be done in conjunction
with questionnaire screening for depression and high levels of stress, as well as the other
mental health, peer, and supportive care interventions noted above. Alternatively, a single
swab might be a more practical approach that presents less burden for patients and is useful
in measuring salivary amylase and CRP.3538 Additionally, recent studies have shown
promise examining serum biomarkers including oxidative stress, BNP and cytokines; adding
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these tests as appropriate to regularly scheduled blood draws is unlikely to cause undue
burden for LVAD patients.32-34

Strengths and Limitations

This study has several strengths, including prospective design, recruitment from multiple
sites with racial diversity, and a biobehavioral approach to considering stress among LVAD
patients. This study provides a snapshot of the stress managed by chronic LVAD patients
living in the community and being treated in outpatient L\VAD clinics. It is the first to
incorporate inflammatory stress salivary biomarkers with measures of psychological stress
in the LVAD population. We have demonstrated that BTT and DT patients experience
similar levels of stress, but questions remain about when differences between implant
strategy groups may impact outcomes, and comparisons using larger samples are warranted.
Additionally, comparing stress in HF patients with and without LVAD may provide valuable
insights. Future work should also include longitudinal methods to evaluate the role of stress
and sleep quality using a biobehavioral approach, as integration of physiological biomarkers
and psychological measures over time may help elucidate the substantial variability in post-
LVAD clinical trajectories.

This study has limited generalizability due to its limited sample size, which precludes
adjusted analyses for variables such as duration of support, health status, and other clinical
variables such as medications. Furthermore, patients were not excluded based on recent
hospitalization, and hospitalization or other acute events immediately prior to data collection
may have impacted physiological stress indicators. Sample size also precluded comparisons
of stress by gender, which is an important consideration for future research in this
population, given that gender is known to influence the experience of stress and interactions
between stress and health.38 In addition, socioeconomic factors such as social support and
financial duress may impact stress in ways that this study was not powered to detect, and
thus also remain important avenues for future research.3%40 Notably, LVAD centers often
struggle to make meaningful research contributions due to the small L\VAD populations that
are served. To address this we recruited from 2 LVAD centers. It is possible that study
attrition was a function of illness and/or stress that was not captured, which may have made
salivary sample collection too burdensome for some participants. To mitigate this, the study
team picked up samples from participants’ homes; still, about one third of those who
consented did not complete salivary collection. Also, because we did not include patients
hospitalized, at rehab centers, or in the first 2 months after implant, we likely did not capture
certain stress profiles in the LVAD population. However, since much of the focus in the
LVAD literature has been around the response to implant, we have provided an important
contribution to our understanding of the role of stress in the community dwelling LVAD
population.

Conclusion

This study reveals important links between physiological and psychological stress response
and outcomes among LVAD patients. We did not find differences by implant strategy for any
of our variables of interest, suggesting that LVAD patients experience similar levels of stress
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regardless of implant strategy. This was also the first study to examine salivary biomarkers
in this population, and we identified relationships between cortisol, depression and
outcomes. Furthermore, our work provides new insight into the significant role of sleep
quality in LVAD patient physical and psychological health. Finally, links in sleep quality,
psychological stress response, and quality of life may point to the utility of examining stress
profiles in tailoring mental health interventions for particularly at-risk patients.
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Sample Characteristics by Implant Strategy Implant

Table 1

Page 17

Implant Strategy

Mann-Whitney

Total (n=44) %(n)or  BTT (n=24) % (n) or DT (n=20) % (n) or U or Chi? p-
Median (IQR) Median (IQR) Median(IQR) value
Gender (Male) 73% (32) 36% (16) 36% (16) 0.32
Age (years) 59.5 (50-65) 59.2 (48-62) 63.4 (52-72) 0.16
Race
White 45% (20) 20% (9) 25% (11)
Black 43% (19) 30% (13) 14% (6) 0.27
Other 11% (5) 5% (2) 7% (3)
Marital Status
Married or Living with Partner 70% (31) 43% (19) 27% (12) 0.17
Other 29% (13) 11% (5) 18% (8)
Annual Household Income
< $30,000 25% (11) 9% (4) 16% (7)
$30, 000-60,000 15% (7) 7% (3) 9% (4) 0.21
>$60,000 60% (26) 39% (17) 20% (9)
Highest Level of Education
<= high school 26% (11) 11% (5) 14% (6)
technical school or some college 28% (12) 14% (6) 14 % (6) 0.52
graduated college or beyond 46% (20) 30% (13) 16% (7)
Co-morbidities
Diabetes 34% (15) 14% (6) 20% (9) 0.16
Chronic Renal Disease 27% (12) 11% (5) 16% (7) 0.29
Depression 9% (5) 5% (2) 7% (3) 0.49
PulmHTN/RightHF 9% (5) 5% (2) 7% (3) 0.85
Emergent Implant (Intermacs Profile 1 59% (26) 32% (14) 27% (12) 0.90
or2)
Months since implant 18.2 (6-34) 11.4 (4-25) 30.7 (12-47) 0.02
Complications after VAD
Gl bleed 27% (12) 11% (5) 16% (7) 0.29
Stroke 21% (9) 7% (3) 14% (6) 0.76
Driveline Infection 16% (7) 5% (2) 11% (5) 0.13
RHF 3% (1) 0% (0) 2% (1) 0.27
Re-implant 3% (1) 0% (0) 2% (1) 0.27
Sepsis 7% (3) 2% (1) 5% (2) 0.45
Trach 5% (2) 2% (1) 2% (1) 0.90
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Implant Strategy
Mann-Whitney

Total (n=44) %o(n)or  BTT (n=24) % (n) or DT (n=20) % (n) or U or Chi? p-
Median (IQR) Median (IQR) Median(IQR) value
Days Hospitalized in the last 6 months 1(0-14.5) 1(0-15) 1(0-14) 0.81

or since implant
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Unadjusted Bivariate Logistic Regressions of Quality of Life and Functional Status

Table 3

Odds Ratio SE p-value  95% Confidence Interval
Outcome 1: Quality of Life (Hi QOL >75)
Predictor
Cortisol (mean AUC) 1.003 0.002 0.07 .99-1.01
C-reactive protein 1.00 <0.001 0.89 .99-1.00
Sleep Quality 0.79 0.1 0.02 .65-.97
Perceived Stress 0.87 0.05 0.01 79-97
Depression 0.80 0.09 0.04 .64-.99
Fatigue 0.86 0.05 <0.01 .78-.95
Outcome 2: Functional Status (Hi 6MWT >300m)
Predictor
Cortisol (mean AUC) 1.01 0.003 0.01 1.00-1.00
C-reactive protein 1.00 <0.001 0.05 1.00-1.00
Sleep Quality 0.90 0.08 0.26 .75-1.08
Perceived Stress 1.01 0.05 0.79 92-1.11
Depression 1.04 0.10 0.66 .87-1.25
Fatigue 0.97 0.04 0.50 .90-1.05
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