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Abstract

Introduction—Obstructive sleep apnea(OSA) is associated with impaired health-related quality
of life(HRQL). Treatment with continuous positive airway pressure(CPAP) has variable impacts
on HRQL, and this may be influenced by patient’s tolerance of therapy. The objective is to
determine the impact of nocturnal supplemental oxygen(NSO) and CPAP on HRQL compared
with healthy lifestyle education(HLSE) in individuals with OSA.

Methods—~Patients with coronary heart disease(CHD) or at least 3 major CHD risk factors with
apnea-hypopnea index of 15-50 events/hour were randomized to CPAP, NSO, or HLSE. HRQL
was assessed using the Short-Form-36 (SF-36) and depression was assessed with Patient Health
Questionnaire-9(PHQ-9) at baseline and 12 weeks. The treatment effect on HRQL change scores
through 12 weeks was assessed using multivariable models adjusting for study site, presence of
CHD at baseline, race, and baseline HRQL.

Results—A total of 318 patients were randomized to one of 3 treatment arms with 1:1:1 ratio
and 94% completed baseline and follow-up HRQL instruments. Mean SF-36 scores were similar

Corresponding Author: Eldrin F. Lewis, MD, MPH, Cardiovascular Division, Brigham and Women’s Hospital, 75 Francis Street,
Boston, MA 02115, Phone: 617-525-7057, Fax: 617-264-5265, eflewis@partners.org.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

RCT# NCT01086800

Disclosures:
The following co-authors have nothing to disclose (Blumenthal, Rueschman, Wang, Weng).



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Lewis et al. Page 2

at baseline in all 3 groups ranging from 41.8+12 to 51.6+12 in various domains. In multivariable
models, the CPAP group noted a significantly greater improvement than NSO in mental health
(+2.33, 95% ClI 0.34 to 4.31,p=0.02) and mental composite score(+2.40, 95% CI 0.40 to
4.41,p=0.02). Conversely, the CPAP group noted less improvement than NSO in physical
function(-2.68, 95% CI —4.66 to —0.70,p=0.008) and physical composite score(-2.17, 95% ClI
-3.82 to —0.51,p=0.01). Compared to HLSE, vitality and PHQ-9 improved with CPAP but not
with NSO. Significant interactions were noted between treatment effects with larger differences in
black and sleepy patients.

Conclusion—These data support the use of CPAP for improving vitality, sleepiness, mental
health, social functioning, and depressive symptoms in patients with OSA and established CHD or
risk factors. NSO may have beneficial effects on perceived physical functioning.
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INTRODUCTION

Obstructive sleep apnea (OSA) impacts approximately 17% of women and 34% of men in
the United States ' and is associated with excess risk of coronary heart disease (CHD),
stroke, heart failure, hypertension, and death.3-% Patients with OSA have impaired health-
related quality of life (HRQL) compared with age-matched controls and have multiple
limitations due to excessive daytime sleepiness, fatigue/lack of energy, depression, and
cognitive dysfunction.”-9 Cross-sectional studies are limited by the inability to determine if
HRQL impairments are due to OSA severity, comorbid illnesses, or intolerance of the
therapy.

Approximately 30% of patients with CHD have OSA.10 These patients may be at
particularly high risk for impaired HRQL due to both CHD and OSA.1! Given the
accentuated risk for both morbidity and mortality, the development of treatment strategies
for improving overall health and HRQL is important. Continuous positive airway pressure
(CPAP) has been the standard approach to treating moderate-to-severe OSA with a primary
goal to reduce the apnea-hypopnea index (AHI).12 Meta-analyses of mostly small studies
comparing CPAP to conservative therapies (or other controls) have demonstrated
improvements in physical function and vitality domains, but did not demonstrate consistent
improvements in other key factors affecting HRQL.13: 14 Patients treated with CPAP had
more significant improvements in HRQL compared to those with sham CPAP.15 However,
sham CPAP intervention may have negatively impacted HRQL, thus inflating the estimated
CPAP effect on these outcomes. Furthermore, prior research has not systematically
considered the effects of providing sleep hygiene and lifestyle education and support on
HRQL.

Since a limitation to widespread use of CPAP has been device intolerance, there is a need to
understand the value of alternative therapies on health outcomes. Limited literature has
reported improvement in HRQL in patients with OSA treated with mandibular advancement
devices.1® However, there has been scant research that has addressed how CPAP compares to
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other treatments on HRQL. Nocturnal supplemental oxygen (NSO) is commonly used by
clinicians for treatment of the hypoxemia that occurs in this patient population without clear
data on the impact of this therapy on outcomes.1’ Limited data are available on the impact of
NSO on HRQL with much of the literature focused on heart failure and central sleep apnea.
18-20 patients with underlying CHD and OSA may be at increased risk for hypoxemic-
associated cardiac and cerebrovascular disease and thus NSO might improve cardiac and
neuropsychiatric function, leading to improved HRQL. Thus, we aimed to determine the
impact of NSO and CPAP on HRQL and depressive symptoms compared with education/
lifestyle in OSA patients with co-morbid CHD or risk factors.

Study Design

The Heart Biomarker Evaluation in Apnea Treatment (HeartBEAT) Study
(ClinicalTrials.gov NCT01086800) was a National Heart, Lung and Blood Institute-funded
randomized clinical trial that enrolled patients with coronary heart disease or with multiple
CHD risk factors and was designed to assess the effects of CPAP or NSO therapy, each
delivered with healthy lifestyle and sleep hygiene education (HLSE), versus usual care plus
HLSE for improvements in cardiovascular risk. The primary outcome of the trial was 24-
hour mean arterial pressure and the study design and primary results have been described in
detail previously.?1: 22

Participants, Randomization, and Procedures

Briefly, patients age 45-75 years with established CHD or >3 cardiovascular risk factors
who were managed longitudinally by cardiologists in ambulatory clinics were screened for
OSA with the Berlin Questionnaire.23 Patients scoring a 2 or 3 on the Berlin/questionnaire
underwent home sleep testing with a portable sleep monitor (Embletta Gold, Embla
Systems, Broomfield, CO) to determine eligibility for randomization. All sleep studies were
scored by a single certified scorer in accordance with American Academy of Sleep Medicine
guidelines, identifying all apneas and hypopneas with an oxygen desaturation of >3%.
Patients with an apnea hypopnea index (AHI) between 15-50 events/hour were eligible for
randomization after excluding those with severe OSA defined as AHI>50 events/hour or
oxygen saturation <85% for >10% of the study. Patients with predominant central sleep
apnea, severe daytime sleepiness (Epworth Sleepiness Scale [ESS] =16 or drowsy driving),
or heart failure were also excluded.

Using a stratified permuted block design, patients were randomized to a) HLSE alone, b)
HLSE with CPAP, or ¢) HLSE with NSO. The HLSE included a standardized set of
educational materials (print and digital) on healthy lifestyle and sleep hygiene and strategies
(including diet and exercise) to reduce cardiovascular risk modeled after American Heart
Association guidelines. Patients in the CPAP arm were additionally provided an auto-
titrating CPAP device (Autopap REMstar, Philips-Respironics, Inc, Murrysville, PA) that
was set at a pressure range of 4-20 cm H,0 for 7 days and then changed to a fixed pressure
at the 90t percentile pressure required during auto-titration. Patients in the supplemental
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oxygen arm received nightly treatment with oxygen at 2 liters/min via nasal cannula using a
stationary oxygen concentrator (EverFlo, Philips-Respironics, Murrysville, PA).

Patient Reported Outcomes

HRQL was assessed using the Short-Form-36 (SF-36),2* 25 a reliable and valid measure of
generic HRQL that is commonly used in sleep apnea research.8: 26 There are eight domains,
(physical function, role-physical, bodily pain, general health, energy/vitality, role-emotional,
social function, and mental health), and two composite scores (mental component score
[MCS] and physical component score [PCS]). The pre-specified targeted SF-36 domain for
HeartBEAT was vitality (4 questions) with support from other domains, including physical
functioning (10 questions) based upon responsiveness of these domains in prior studies.!3
Each domain ranges from 0-100 with a higher score reflecting better HRQL. Depressive
symptoms were assessed with the Patient Health Questionnaire-9 (PHQ-9), a 9-item
instrument with scores ranging from 0-27 with a lower score representing less depressive
symptoms2” A score 210 signifies significant depression consistent with DSM-IV criteria28,
Both the SF-36 and PHQ-9 were measured at baseline and at 12 weeks with change scores
calculated.

Statistical analysis

The analyses were based on observed data only and no statistical imputation techniques
were performed for missing data beyond that described for the standard coding for SF-36.
All SF-36 analyses used raw scores that were corrected to a norm-based score ranging from
0-100. Differences in continuous variables and categorical variables were assessed using
ANOVA and Fisher’s exact tests respectively. Differences in change scores for patients
randomized to CPAP and NSO were compared to HLSE as well as CPAP vs. NSO using
ANCOVA. The ANCOVA model was created to adjust for baseline patient reported outcome
responses and pre-specified key covariates of interest (study site, presence of CHD at
baseline, black race). Based on clinical relevance and prior literature, effect modification by
four pre-specified variables [baseline excessive sleepiness (ESS = 12), baseline OSA
severity (AHI = 30), black race, and sex] was formally tested with interaction terms in
models for each of the key HRQL measures. Since the ESS was not administered at follow-
up, change in sleepiness was based on a Sleepiness Summary Score(Supplemental
Methods). Spearman correlation coefficients were calculated between SF-36 and PHQ-9
change scores and changes in sleep parameters. All analyses were conducted on an intention
to treat basis using SAS 9.3 (SAS Institute, Inc., Cary, NC). All p-values were based on 2-
sided tests, and given the correlation among outcomes, were not adjusted for multiple
comparisons.

Role of the Funding Source

The authors designed the study, oversaw data collection, performed the analyses, and
prepared this publication without input from or review by the sponsor (NIH) or equipment
provider (Philips-Respironics).
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RESULTS

A total of 318 patients were randomized, of whom 106 were randomized into each one of
three arms: CPAP, NSO, and HLSE with 298 (94%) having paired SF-36 data and 300
(94%) having paired PHQ-9 data at 12 weeks. All patients received the allocated
intervention. Baseline characteristics of the patients were similar across the three groups as
detailed in the primary manuscript,2! other than a higher proportion of black patients in the
NSO group (Supplemental Table S1). The mean ESS scores ranged from 8.1+4 in the CPAP
arm to 9.7+4 in the NSO arm. Only 85 (26.7%) patients had an ESS=12 and this was
balanced between the three groups. Baseline mean sleep duration, oxygen desaturation
index(ODI), time spent at less than 90% oxygen saturation (T90%), and AHI were similar in
the three groups. Hypertension, diabetes, and CHD were also well-balanced.

The three groups had similar baseline SF-36 scores (Table 1). Mean vitality scores ranged
from 47.3+10 to 48.5£10 and mean physical function scores ranged from 42.0+11 to
45.1+10. Over all groups, physical composite scores (range 41.6-44.7) were lower than
mental composite scores (range 48.9-51.4). Less than 20% of the cohort had depressive
symptoms (PHQ-9 score=10) with a mean score ranging from 5.2+5 to 6.35.

Patients randomized to CPAP and NSO reported more significant improvements in HRQL
than those randomized to HLSE over 12 weeks (Table 1). Those randomized to CPAP noted
an absolute increase in vitality (3.6+9) over 12 weeks while physical function was
unchanged (=0.9+7) in this group. In contrast, patients randomized to NSO noted an
increase in physical function (2.3+8) and vitality (2.58). In comparison to HLSE, there was
a significant improvement in vitality over 12 weeks in patients randomized to CPAP (mean
difference 2.37, p=0.028) and improvement in physical function in patients randomized to
NSO (mean difference 2.35, p=0.019).

Compared with HLSE, both CPAP and NSO treated patients had statistically significantly
greater improvements in social functioning and general health (Table 2). CPAP use
conferred additional improvements in vitality (primary endpoint), MCS, role physical, and
mental health. NSO use was associated with significant improvements in physical function
(primary endpoint), PCS, and bodily pain compared with HLSE. Those treated with CPAP
noted a greater improvement in PHQ-9 scores compared with HLSE (Mean difference
-1.12, 95% CI: -1.97 to —0.27, p=0.010). The PHQ-9 change scores for NSO were similar
to those for HLSE (p=0.30). Finally, the use of CPAP or NSO both improved self-reported
sleepiness over 12 weeks in comparison to HLSE (p<0.001 and =0.016 respectively).

When comparing CPAP to NSO, those in the CPAP group reported significantly greater
improvements in MCS and mental health (p=0.019 and 0.022 respectively). Non-significant
trends towards improved vitality (Mean difference:1.48,p=0.175) and PHQ-9 (mean
difference:-0.67,p=0.124) change scores in the CPAP compared to NSO arms were noted.
Patients treated with NSO reported significantly greater improvements in PCS and physical
function than did patients treated with CPAP (p=0.010 and p=0.008 respectively).

Several pre-specified subgroup analyses were performed (Figures 1 and 2). There was no
interaction between treatment arm and AHI severity or sex of the patient and in change
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scores for SF-36 and PHQ-9 (Supplemental Table S2). However, the treatment effect on
HRQL differed by the degree of baseline sleepiness and race. Larger relative improvements
in MCS, vitality and depression with CPAP were generally observed among those with
higher ESS scores. Similarly, compared to HLSE, NSO was associated with greater
improvement in MCS and vitality among sleepier patients. Black patients also tended to
have higher relative improvements with CPAP in MCS and vitality but less improvement in
PCS. Finally, ODI and T90% improved with CPAP and NSO, but not with HLSE
(Supplemental Table S3). However, there were not significant correlations between SF-36/
PHQ-9 scores and changes in these parameters (Supplemental Table S4).

DISCUSSION

Despite the high prevalence of OSA in CHD patients and increasing evidence that OSA is
associated with worse outcomes, the use of CPAP devices has been limited. Some patients
with documented OSA use oxygen as an alternative to CPAP therapy often due to
intolerance of standard therapy. Little data have been available regarding the impact of these
therapies comparatively on HRQL, an important target of OSA interventions. In this
randomized controlled study, we observed that overall HRQL is quite impaired and equal to
that of patients with obesity, diabetes, chronic kidney disease,2? heart failure,3 and cancer,3!
illustrating the need to improve these outcomes.32 These results are timely, as HRQL in
OSA has been recently recognized as a priority area of investigation and as a key,
fundamental outcome marker to examine in evaluating OSA treatment effect.33 Moreover,
with the potential risk of adaptive servo-ventilation in a recent heart failure-reduced ejection
fraction population, the potential benefit of oxygen therapy may be an attractive alternative
for evaluation.34

Compared with HLSE alone, both CPAP and NSO were associated with improved HRQL
outcomes, although their effects on physical and mental health domains and related
subscores differed. NSO resulted in significantly improved physical functioning, compared
to either CPAP or HLSE. In contrast, compared to HLSE, CPAP but not NSO, resulted in
significant improvement in our primary outcome, vitality, as well as with the related
construct of sleepiness. CPAP also was associated with an improvement in the MCS and
with depressive symptoms compared to either NSO or HLSE. Both CPAP and oxygen
improved social functioning and general health. Patients with more sleepiness noted greater
improvements in MCS and vitality with either active treatment modality compared to HLSE
alone than did the less sleepy patients. These sleepy patients also noted some improvements
in depressive symptoms. We observed more improvement in MCS and vitality among black
patients with CPAP therapy, but better physical functioning with NSO or HLSE.

Use of CPAP has been reported to improve several dimensions of HRQL in patients with
OSA.3540 A small study has reported significant improvements in vitality, mental health,
and social functioning with short-term use of CPAP in patients with a range of sleep apnea
severity treated with CPAP.41 Our results extend this literature by identifying benefit of
CPAP therapy as compared to either a HLSE intervention or NSO, and by showing benefit in
patients who did not seek treatment for sleep apnea but who were identified primarily
through patient screening in cardiology clinics. Improvements in vitality and mental health
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have been attributed to improved sleep quality and cerebral oxygenation.2 The beneficial
effects of CPAP therapy may be attenuated by discomfort of the mask or machine, or by
negative cognitive perceptions regarding CPAP use, both of which also may contribute to
non-adherence and decreased physical functioning.*3 44 Nevertheless, the current data
support the use of CPAP as a primary modality for improving vitality, sleepiness, mental
health, social functioning, and depressive symptoms in patients with OSA.

Limited studies have directly compared oxygen therapy to CPAP in sleep apnea patients. A
small study demonstrated improvements in New York Heart Association functional status in
patients receiving NSO compared with usual care,*® but did not improve HRQL in 51 heart
failure patients with co-morbid predominant central sleep apnea.*6: 47 Our study shows that
in patients with CHD risk factors and/or CHD and OSA, NSO was not associated with
improved vitality, mental health, or depressive symptoms, but was associated with
improvements in the physical health composite score as well as the physical function and
bodily pain subscores compared to a HLSE intervention. Furthermore, improvements in
physical functioning were greater than that observed with CPAP treatment.

There is scant literature that has addressed physical functioning as an outcome of CPAP. In
one large population study, MCS almost normalized among CPAP treated patients compared
with non-OSA patients; however, PCS remained significantly lower in the population.4?
However, data from this same cohort also showed a tendency for greater improvements in
physical functioning in patients adherent to CPAP compared to those who were non-
adherent, and in obese individuals. We observed comparable improvements in overnight
oxygenation with use of CPAP or NSO. However, NSO use averaged about one hour more
per night than CPAP use. It is possible that the longer period of improved oxygenation led to
a greater improvement in physical functioning in the NSO group in comparison with the
CPAP group. Finally, patients with COPD and pulmonary hypertension have used oxygen
with improved HRQL .8

We found an interaction between the degree of sleepiness and changes in HRQL with
treatment. A prior cross-sectional study has estimated that approximately 17% of the
variance in vitality scores in individuals with mild to moderate sleep apnea is explained by
level of sleepiness.4® Other studies have demonstrated greater CPAP adherence and
improvements in blood pressure among patients with higher levels of sleepiness.>® We did
not find that AHI severity influenced responsiveness to any intervention, although this could
be influenced by the exclusion of patients with AHI>50. Our findings expand prior studies
by demonstrating symptom burden is more important than OSA severity in predicting
improvements in HRQL.41

We also observed several significant interactions between treatment and race. Black patients
had larger treatment-associated improvements in the areas of MCS and vitality but had less
improvement in physical functioning with CPAP than did others. Given the relatively small
sample sizes for subgroup analyses, these results should be interpreted cautiously. However,
other research has described differences in CPAP compliance®! and OSA-treatment
associated improvements in behavior®? in black patients than in other race groups,
supporting a need for further research.
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The rationale for SF-36 use in HeartBEAT was the recommendation of the American
Academy of Sleep Medicine Task Force on Sleep-Related Breathing Disorders in Adults
suggesting that the SF-36 consistently rated several important domains lower than their
norm-based counterparts.>® Since patients had disparate amounts of CHD, a generic
instrument would be applicable across the spectrum of these patients. Avoidance of
instruments specific for OSA also mitigated the potential responsiveness to CPAP therapy so
that oxygen could be reliably compared. Several well-written review articles have illustrated
the strengths and limitations of disease-specific and generic HRQL instruments.8: 26

There are several limitations that deserve mention. Long-term impact of therapy on HRQL
cannot be assessed. As there was no sham CPAP or sham oxygen used, change scores may
have been increased in patients who were more optimistic about impact of device-related
treatments. Nonetheless, the consistency of CPAP and NSO effects on similar domains
(CPAP positively influencing vitality and mental health domains and NSO positively
impacting physical functioning domains) supports the specificity of each of their effects of
HRQL. Not using a disease-specific OSA instrument may have impacted the ability to detect
smaller changes in HRQL. However, the disease-specific SAQLI is highly correlated to
SF-36 in OSA patients.*4 Though the absolute effects noted in this analysis are modest, our
results are likely an underestimate of the full impact of sleep apnea treatment on HRQL, as
patients with severe sleep apnea and the most severe symptoms were excluded from the
HeartBEAT study. The interaction between greater sleepiness and treatment impact on
HRQL suggests that patients who are impacted by their OSA may gain greater benefit with
treatment.

CONCLUSION

Patients with OSA and CHD who are treated with either nocturnal oxygen or CPAP noted
improvements in HRQL. In direct comparison of the two modalities, CPAP use improved
vitality and mental status domains while oxygen improved physical status domains. HRQL
improvements were greater among individuals with the higher levels of sleepiness.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Baseline and 12-Week Health Status Scores Stratified by Treatment Arm

Table 1

Variable
Vitality
N
Baseline
12 week
Change from baseline
P value
Physical Function
N
Baseline
12 week
Change from baseline
P value
MCS
N
Baseline
12 week
Change from baseline
P value
PCS
N
Baseline
12 week
Change from baseline
P value
Role Physical
N
Baseline
12 week
Change from baseline
P value
Role Emotional
N
Baseline
12 week
Change from baseline
P value
Social Functioning
N

Baseline

HLSE

100
48.5+10.6
49.5+9.4
1.0+8.4
0.2314

99
44.0+9.1
43.7%£9.7
-0.3+6.8

0.6246

99
48.9+12.3
49.7+£11.0

0.8+8.1
0.3342

99
43.6+9.0
42.9+9.3
-0.8+6.4

0.2211

100
43.9+10.2
43.5+9.5
-0.4+8.7
0.6284

100
46.0+12.6
45.8+11.9
-0.2£10.5

0.8540

100
47.2+10.8

Am Heart J. Author manuscript; available in PMC 2018 July 01.

CPAP

99
48.2+11.4
51.8+11.1

3.6+9.4
0.0002

99
45.1+10.4
44.2+11.9

-0.946.9
0.2020

99
48.9+11.0
52.6+10.0

3.7+8.2
<.0001

99
44.7+£9.5
44.6+10.2
-0.1+5.1
0.8275

99
44.7£11.5
46.7+11.0

2.1+7.1
0.0051

99
45.7+£11.8
47.9+10.5

2.2+8.2
0.0093

99
47.6+£11.7

NSO

101
47.3+10.1
49.849.0
2.5+8.3
0.0038

101
42.0+11.3
44.4+10.6

2.3+8.1
0.0047

100
51.4+12.5
51.9+10.1

0.5+8.8
0.5984

100
41.6+9.2
44.1+10.5
2.4+6.2
0.0002

100
44.5+11.0
45.7+11.1

1.2+8.8
0.1670

100
47.9+12.4
48.3+x11.1

0.3+11.1
0.7528

101
47.5+10.8
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Variable HLSE CPAP NSO
12 week 46.8£11.5 49.4+10.6  49.2+9.9
Change from baseline  -0.4+9.6 1.7+£7.8 1.7+8.2
P value 0.6916 0.0321 0.0366

Bodily Pain
N 100 99 101
Baseline 46.7+10.5 46.8+10.2 44.848.3
12 week 45.7+10.6 47.5£11.0 47.0+10.0
Change from baseline  -1.1+8.8 0.7£7.6 2.317.6
P value 0.2321 0.3500 0.0036

Mental Health
N 100 99 101
Baseline 48.6+10.8 49.2+10.3 51.0+10.4
12 week 49.4+10.2  52.4+9.5 51.6+9.4
Change from baseline 0.8+7.7 3.248.3 0.548.0
P value 0.2729 0.0002 0.5131

General Health
N 100 99 101
Baseline 43.4+9.7  449+109 43.6+8.8
12 week 43.3+9.3 46.319.8  45.2+10.0
Change from baseline  -0.1+6.1 1.5+6.9 1.6+5.8
P value 0.8549 0.0391 0.0081

PHQ-9
N 100 99 101
Baseline 6.3+5.1 5.2+4.7 5.3+5.3
12 week 5.1+4.0 3.5+4.1 4.2+4.0
Change from baseline  -1.1+3.8 -1.7+36 -1.1+4.1
P value 0.0037 <.0001 0.0081

Sleepiness Summary Score
N 98 96 100
Baseline 6.3+2.9 6.2£3.0 6.2+2.8
12 week 5.6+£2.9 4.3+£2.7 4.6+2.8
Change from baseline  -0.8+2.5 -19+29  -1.6+3.0
P value 0.0036 <.0001 <.0001

Page 16

HLSE-Healthy lifestyle, sleep hygiene and education intervention; CPAP-Continuous positive airway pressure; NSO-Nocturnal supplemental
oxygen. Categorical data represented as percentage of population and continuous data represented as mean (standard deviation); SF-36-Short
Form-36; MCS-mental component score; PCS-Physical component score; PHQ-9-Patient Health Questionnaire-9. All SF-36 scores are norm-based

with ranges from 0-100 with higher score representing better quality of life.
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