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Table 1   

Statistical Findings

	Citation
	Design/Sample/Setting
	Analytic Techniques
	Instrumentation (Psychometrics in the present study)
	Symptom Relationships
	STROBE   Score

	Akomolafe et al.48  (2005)
	Cross-sectional design                   100 heart failure patients who  were consecutively recruited from an inner-city physician practice, rural physician practice and an urban physician practice for a single-blinded, randomized, controlled trial to evaluate the effectiveness of a telemonitoring intervention.  

Sample age

  <64 years - 39%                       

  65-74 years -39%              

  > 75 years - 22%

Gender - 64% female
	multiple logistic regression
	Mini-Mental Status Examination (not reported)

Geriatric Depression Scale (not reported)
	Depression and cognitive impairment

OR 0.78, 95%, p=0.80
	18

	Bean et al.37 (2009)
	Cross-sectional, correlational design

97 heart failure patients who were inpatients on the cardiology unit or an outpatient in the heart failure clinic of an urban health center

   Mean age 53 years

   33% female


	Pearson's correlation
	Hospital Anxiety and Depression Scale

Anxiety scale α =.85

Depression scale α = .83
	Anxiety and depression r = 0.74 p<0.01
	19

	Bekelman et al.5 (2007)
	Cross-sectional design                      60 participants recruited from outpatient cardiology clinics at an academic – affiliated community hospital and a tertiary care academic referral hospital.

  Median age 75 years

   37% female
	Logistic regression model 
	Memorial Symptom Assessment Scale – Short Form (not reported)

Geriatric Depression Scale – Short Form (not reported)


	Depression and shortness of breath – patients with probable depression were more likely to be quite a bit or very much distressed by shortness of breath

Adjusted odds ratio 5.28 p = .05
	17

	Chen et al.31 (2010)
	Cross-sectional correlational design                         Convenience sample of 105 patients with diagnoses of heart failure recruited from outpatient clinics or cardiovascular units of 3 hospitals

    Mean age 65.2 years

    Gender – 35.2% female
	Pearson product moment correlation coefficients


	Piper fatigue scale (α = 0.85)

Hospital anxiety and depression scale (α 0.78 for the global scale, α0.73 for the anxiety scale, α 0.95 for the depression scale


	depression and fatigue –  r = 0.5 p< 0.001

Anxiety and fatigue –  r = 0.49 p< 0.001
	21

	Chung et al.38  (2009)
	Cross-sectional descriptive  design   58 patient-spouse dyads recruited from cardiac outpatient clinics at an academic center

  Mean age 61.7 years

  Gender – 26% women
	Pearson Product Moment Correlation
	Brief Symptom Inventory  - depressive symptom subscale (for patients α = .92, for spouses α = .83, )

Anxiety subscale (for patients α = .86, for spouses α = .87


	Depression and anxiety r = .72  p<.001
	18

	Evangelista et al33 (2008)
	Cross-sectional correlational design                                        150 patients with HF recruited from a single outpatient heart failure clinic within a tertiary, university affiliated medical center

   Mean age 55 years

   Gender – 27.3% women
	Correlation
	Profile of Mood States – Fatigue subscale (α = 0.88)

Beck Depression Inventory (not reported)


	Depression and fatigue r = .576 p<.001
	15

	Falk et al32(2009)
	(no study design reported)  [cross-sectional]                         112 patients hospitalized in a university hospital with CHF

112 hospitalized patients with CHF

   Mean age 77 years

   Gender – 40% women
	Stepwise forward multiple regression
	Multidimensional Fatigue Inventory – Swedish version (α ranged from 0.60 – 0.78)

Hospital Anxiety and Depression Scale

  Anxiety α = 0.77

  Depression α = 0.78

Symptom Distress Scale α= 0.79


	General Fatigue

  Anxiety - R2 .049 F 6.1;  β -.03 (ns)

  Depression R2 .145 F 21.2; β .30 (p<.01)              Physical Fatigue

   Anxiety – R2 .016 F 1.8; β -.07 (ns)

   Depression – R2 .056  F 6.8; β .14 (ns)

Reduced Activity

  Anxiety R2 .010 F 0.9; Β -.16 (ns)

  Depression R2 .178 F 23.0; β .37 (p<.001) 

Reduced Motivation 

  Anxiety – R2 .044 F 4.9 β.10 (ns)

  Depression – R2 .110 F 13.7; β .40 

     (p<.001)

Mental Fatigue

  Anxiety – R2 .254 F 36.2; β .39 (p<.001)

  Depression – R2 .007 F 1.0 β -.01 (ns)

Appetite and physical fatigue 

   β .26 t 2.7 (p<.01)

Nausea and general fatigue 

   β .18 t 2.0(p<.05)

Nausea and reduced activity                        

   β.23 t 2.3 (p<.05)

Pain and general fatigue β.22 t 2.4 (p<.05)

Pain and physical fatigue β.22 t 2.3 (p<.05)

Breathing and general fatigue                            

   β.30 t 3.4 p<.001)
	18

	Fink et al34 (2009)
	Cross-sectional research design

Convenience sample of 87 heart failure patients recruited from 2 urban medical center outpatient Heart Failure clinics.  

  Mean age 57 years

  Gender – 56% female
	Pearson correlations 
	Fatigue Symptom Inventory – Interference Scale α = .93

Profile of Mood States

 Fatigue scale α = .90

 Depression scale α .93


	Depressed mood and fatigue  

  Fatigue Symptom Inventory Interference Scale  r=0.43 p = 0.01                                     Profile of Moods States – Fatigue Scale (POMS – F)  r=0.64 p = 0.01
	15

	Goebel         et al 6 (2009)
	Secondary analysis                   96 veterans who were outpatients at two hospitals and six affiliated community sites

  Mean age 67.2 years

  Gender – 4.2% female
	Pearson coefficient correlations 
	Brief Pain Inventory – pain severity scale α 0.91

Patient Health Questionnaire – 2 (not reported)

Generalized Anxiety Disorder – 2 (not reported)
	Depression  and pain r = 0.32 p = 0.002

Anxiety and pain r = 0.33 p = 0.001
	20

	Hertzog         et al22 (2010)
	 Study design not reported              139 respondents recruited from patients receiving care at an outpatient heart failure clinic

   Mean age 70.6 years

   Gender – 24% women
	Hierarchical cluster analysis,
	Kansas City Cardiomyopathy Questionnaire α ranged from .78 to .89 except for self-efficacy which had an estimate of only .57

Heart Failure Symptom Survey (not reported)
	Clusters

1) Shortness of breath, fatigue

2) Shortness of breath at rest, with  activity, lying down, at night, fatigue, difficulty sleeping, forgetfulness

3) Fatigue, shortness of breath with activity, shortness of breath at rest, dizziness, bloating and swelling, depression
	19

	Jaing          et al39 (2004)
	Secondary analysis                    291 heart failure patients admitted to the cardiology service of a university medical center

   Mean age 63 years

   45.8% women
	Pearson coefficient
	Beck Depression Inventory (not reported)

Spielberger State – Trait Anxiety Inventory (not reported)               
	Depression  and anxiety

     State A – r = 0.52 p<0.01

     Trait A – r= 0.59, p <0.01
	19

	Johansson et al36  (2010)
	Study design not reported                     331 subjects chosen from a previously investigated cohort of individuals living independently in a rural municipality

   Mean age 78 years

   51% women
	Principal component analysis with oblique rotation  Structural equation modeling (SEM) Exploratory factor analysis Confirmatory factor analysis
	Uppsala Sleep Inventory (not reported)

Epworth Sleepiness Scale (not reported)

Hospital Anxiety Depression Scale  - Depression Scale(not reported)

Dyspnea was assessed using a graded scale – 0 = no dyspnea, 10 = very severe dyspnea

Polygraphic studies in the patient’s home
	Clusters

1) Mean O2 saturation, dyspnea, NYHA class III, leg edema

2) Excessive daytime sleepiness, fatigue, depression, non-restorative sleep
	19

	Jurgens         et al24  (2006)
	Instrument Development Convenience sample of 201 community dwelling participants recruited from an urban tertiary care hospital, a suburban tertiary care hospital and a community hospital

  Mean age 70 years

   44% female
	Exploratory factor analysis using a principle component analysis with varimax rotation.  
	Heart Failure Somatic Awareness Scale (theta reliability = 0.71) 

Spielberger Trait Anxiety Inventory Form (not reported)
	Factor 1 – orthropnea, dyspnea, paroxysmal nocturnal dyspnea

Factor 2 – my feet were swollen, my shoes were tighter than usual

Factor 3 – I could feel my heart beat faster, I felt pain in my chest, I had an upset stomach, I had a cough

Factor 4 – fatigue, weight gain, dyspnea on exertion, unable to catch my breath
	20

	Jurgens          et al29  (2009)
	Secondary Analysis                   687 hospitalized patients with a confirmed diagnosis of heart failure drawn from a data registry of the Heart Failure Quality of Life Trialist Collaborators.

   Mean age 71 years

   Gender – 51.7% female


	Principal component analysis with oblique rotation

Logistic Regression
	Minnesota Living with Heart Failure Questionnaire (Bartlett’s Test of Sphericity was reported as “acceptable”)


	Inter-item correlation depression and worry  .64                                                      Inter-item correlation  shortness of breath and fatigue low energy  .65

Symptom Clusters

    Acute volume overload – shortness of breath, tired, fatigue low energy, sleep problems

     Emotional cluster – depressed, worry, difficulty concentrating or remembering things

     Chronic volume overload – swelling, increased need to rest, dyspnea on exertion
	21

	Lee et al30 (2010)
	Secondary Analysis                   331 patients. Data for this study were compiled from 3 prospective, longitudinal studies that had similar inclusion and exclusion criteria.  

  Mean age 61 years

  Gender – “predominately male”


	Cluster Analysis - hierarchical cluster agglomerative approach
	Minnesota Living With Heart Failure Questionnaire (α .89)
	Physical Symptom Cluster – dyspnea, fatigue increased need to rest, fatigue low energy, sleep disturbance

Emotional/Cognitive  Symptom Cluster – worrying, feel depressed, cognitive problems
	17

	Lesman-Leegte           et al 45 (2006)
	Secondary analysis of data from a randomized control trial                                               572 patients hospitalized with heart failure

   Mean age 71+ 12 years

   38% women
	Multivariable logistic regression


	Center for Epidemiological Studies Depression Scale (not reported)

Heart Failure symptoms were assessed by interview using 10 structured questions
	Depression and sleep – odds ratio = 3.45, p 0.001

Depression and loss of appetite – odds ratio = 2.28, p = 0.001.


	18

	Luyster         et al40  (2009)
	Cross-sectional design                      88 patients with a primary diagnosis of heart failure and treated with an ICD who were recruited from a large cardiology practice 

   Mean age 70 years

   23% female
	Pearson correlation
	Beck Depression Inventory (not reported)

State-Trait Anxiety Inventory – Trait (not reported)


	Depression and anxiety r = 0.66 p<.01

Depression and dietary adherence                 r = - 0.51 p<.01
	15

	Paukert           et al41  (2009)
	 Study design not reported                 104 Heart Failure patients identified using the outpatient and patient treatment databases of a large VA hospital

   Mean age 71.7 years

   Gender – 1% female 
	Spearman's rho correlations Pearson product-moment correlations 
	Geriatric Depression Scale (not reported)                         Geriatric Anxiety Inventory (not reported)


	Depression and anxiety r=0.65 p<0.01
	16

	Principe-Rodriguez et al27 (2005)
	Design not reported                201 participants who were new patients referred to the heart failure program at a university hospital

   Mean age 57.7 years

   48% women


	Pearson coefficient
	Cleveland Sleep Habits Survey (not reported)
	Paroxysmal nocturnal dyspnea and sleepiness r = 0.161 p = 0.02

Paroxysmal nocturnal dyspnea and insomnia risk r = -0.279 p = 0.004
	19

	Ramasamy 

et al20 (2006)
	Study design not reported                   67 individuals with chronic, non-valvular heart failure who were well-compensated ambulatory patients or recently hospitalized with decompensated heart failure.  

  Mean age 65.4 years

  Gender – 32% women


	Pearson's product moment correlations 
	Dyspnea Scale (not reported)

Hospital Anxiety and Depression Scale (not reported)

Abbreviated visual-analog scale to assess severity of fatigue (0-10, not at all to a great deal) (not reported)

A questionnaire about perception of health status adapted from the general health items on the SF-36

Sleep questionnaire adapt from the Generalized Anxiety Disorder module of the Structured Clinical Interview for DSM-IV Axis 1 Disorders (not reported)
	Depression and dyspnea r=0.40 df 46 p<0.01

Depression and sleep disturbance                          

  r = 0.26 df 41 p<0.11

Anxiety and dyspnea  r=-0.04 df 46 p<0.77

Fatigue and dyspnea r= 0.62 df 36 p<0.01

Dyspnea and sleep disturbance r = 0.26  df 41 p<0.11

Dyspnea and fatigue  r = 0.62 df 36 p <0.01

Depression and fatigue – correlation was not statistically significant.  
	14

	Redeker25 (2006)
	2 group cross-sectional design                                             61 HF patients recruited from an outpatient heart failure program and 57 comparison group participants recruited from the surrounding community

Mean age of the heart failure  group 58.7 years

 Mean age of the comparison group 55.25 years

Gender – 

Heart failure group 37.7% women, comparison group 52.6% women 61 HF patients and 


	Bivariate correlations
	Centers for the Epidemiological Studies of Depression (α = .88)

Profile of Mood States – Short Form   Dejection (Depression  scale α = .92, Tension Anxiety scale α = .88)

Hospital Anxiety and Depression Scale

  (Anxiety scale α = .82, Depression scale α = .72)

Pittsburgh Sleep Quality Index (not reported)

Epworth Sleepiness Scale (α = .87)

Multidimensional Assessment of Fatigue Scale (α = .91)

Multidimensional Assessment of Dyspnea (α = 0.94)


	Dyspnea              

Depression CESD r = 0.41, p<.001

 Depression POMS DD r=0.17 p 0.70

 Depression HADS  r=0.03 p .790                  Fatigue             

Depression CESD  r=.57 p<.001                                  

 Depression POMS DD r=.34 p<.001                                                              

 Depression HADS  r=.01 p .953 

Sleep Disturbance

Depression CESD r = 0.53 p<.001                                     

Depression POMS DD  r=0.39  p <.001                                                                 

Depression HADS r=0.19 p=.06             Excessive Daytime Sleepiness                                                         

 Depression CESD r=.28  p=.003                                     

 Depression POMS DD  r = 0.30 p .002                                                                 

 Depression HADS  r =- 0.02 p = .855                   

Dyspnea                            

  Anxiety POMS – Tension Anxiety                               

     r=0.22 p=0.020

  Anxiety HADS r=0.35 p=.001

Fatigue

   Anxiety POMS – TA r=0.42 p<.001

   Anxiety HADS   r=0.49 p<.001

  Sleep Disturbance                         

    Anxiety POMS – TA r = 0.41 p<.001

    Anxiety HADS  r=0.42 p<.001

Excessive Daytime Sleepiness

    Anxiety POMS – TA r=0.30 p = .002

    Anxiety HADS  r=0.16 p = .110
	18

	Redeker     et al42 (2010)
	Cross-sectional observational                     173 stable chronic heart failure patients recruited from 5 heart failure disease management programs

   Mean age 60.3 years

   Gender – 34.7% women
	Logistic Regression Confirmatory factor analysis
	Multi-Dimensional Assessment of Fatigue (α = .91

Center for Epidemiological Studies Depression Scale (α=.89)

Epworth Sleepiness Scale (α=.78

Sleep Habits Questionnaire (α = 0.83)

Items evaluating perception of quantitative sleep characteristics taken from the Pittsburgh Sleep Quality Index (not reported)

Nocturnal polysomnography
	Patients with difficulty initiating and maintaining sleep were more likely to be depressed OR = 5.09 95% CI = 2.41 – 10.75. 

“The latent variable daytime symptoms (fatigue, depression, and excessive daytime sleepiness) had high factor loadings on fatigue(0.724 SE = 0.056) and depression (0.716, SE = 0.057)
	20

	Redeker       et al28  (2010)
	Cross-sectional observational design                     170 patients with stable chronic HF recruited from 5 structured disease management programs

  Mean age 60.3 years

   Gender – 35.5% women
	Linear and logistic regression
	6 minute walk test

Epworth Sleepiness Scale (α .77)

Multi-Dimensional Assessment of Fatigue (α = .93)

Center for Epidemiological Studies Depression Scale (α = .84)

Pittsburgh Sleep Quality Index (α = .79)

Wrist actigraph to measure daytime mobility

Nocturnal polysomnography
	Depression and severity of sleep disordered breathing – no statistically significant relationship

Fatigue and severity of sleep disordered breathing – no statistically significant relationship

Sleep quality and severity of sleep disordered breathing – no statistically significant relationship

Excessive daytime sleepiness and severity of sleep disordered breathing – no statistically significant relationship


	19

	Sauve           et al49 (2009)
	Case-control design  

50 patients with heart failure recruited from heart failure and cardiology clinics of a university hospital and 50 controls recruited from active adult communities                     

   Mean age: Heart failure patients 63 years, Controls 62 years.                                     Gender: Heart failure patients 48% female, Controls 54% female


	Pearson's r correlation, Kendall tau
	Neurobehavioral Cognitive Status Examination

Symbol-Digit Modalities Test

Rey Auditory Verbal; Learning Test (not reported)

Controlled Word Association Test (not reported)

Finger Tapping Test (not reported)

Memory Scanning Test (not reported)

Visual Scanning Task(not reported)

WAIS-R Vocabulary Subtest (not reported)

The Mental Health Index (not reported)

Short Form – 36 (not reported)
	No statistically significant relationships between

   Depression and orientation

    Depression and attention

    Depression and memory

    Depression and motor performance

    Anxiety and orientation

    Anxiety and attention

    Anxiety and memory

    Anxiety and motor performance

    Pain and orientation

    Pain and attention

     Pain and memory

     Pain and motor performance

    
	15

	Skobel          et al43 (2005)
	Study design not reported                  51 patients of an ambulatory clinic referred for evaluation of heart failure or consideration for a heart transplant

 Mean age of heart failure patients with a sleep-related breathing disorder - 61+ 11 years      

Mean age of heart failure patients  without sleep-related breathing disorder  - 52+10

29% female
	Spearman rank correlation coefficients 
	Beck Depression Inventory (not reported)

Pittsburg Sleep Quality Index (not reported

SF 36 – German version (not reported)

Bicycle exercise protocol

Overnight polygraphy
	In heart failure patients with sleep disordered breathing

   Depression and sleep quality r = 0.71 p = 0.001

   Depression and apnea hypopnea index    r = 0.88 p = 0.001

   Pain and apnea hypopnea index r = -0.53  p = 0.006
	15

	Smith            et al50 (2009)
	Prospective study design                     381 CHF patients from an outpatient heart failure clinic 

  Mean age 65.7 + 10.4 years

  Gender 27.8% female


	Principal component analysis with oblimin rotation, latent class cluster analysis
	Maastricht questionnaire  (not reported)

Minnesota Living with Heart Failure Questionnaire (not reported)
	Clusters

1) Absence of vital exhaustion

2) Manifest vital exhaustion, relative absence of cognitive affective, depressive symptoms, relative absence of sleep difficulties, decreased concentration, increased levels of fatigue

3) Manifest vital exhaustion, cognitive affective depressive symptoms, sleep  difficulties
	15

	Smith        et al19 (2007)
	Prospective study design                136 CHF patients from an outpatient heart failure clinic

   Mean age 65.6 years

   Gender - 23.5% women
	Pearson's product moment correlation coefficients 
	Dutch Exertion Fatigue Scale (not reported)

Fatigue Assessment Scale (not reported)

Health Complaints Scale somatic complaints subscale(not reported)

Beck Depression Inventory (not reported)

DS14 (not reported)
	Exertion Fatigue and: 

  Sleep problem  r = .29 p = .001

  Dyspnea  r= .33 p <.001

  Cardiac pain r = .42 p = <.001    

  Depressive symptoms r = .33 p <.001

General Fatigue and:

   Sleep problem r = .42 p < .001

   Dyspnea  r = .45 p< .001

   Cardiac pain r = .44 p<.001

Depressive symptoms r = .42 p<.001
	16

	Song et al7 (2010)
	Prospective Study    421 heart failure patients recruited during an index hospitalization chronic heart failure exacerbation at tertiary medical centers

Mean age 62

39.7% female
	Agglomerative hierarchical clustering approach with Ward's method, 
	Memorial Symptom Assessment Scale – Heart Failure (α = .81)


	Dyspneic symptom cluster – shortness of breath, difficulty breathing while lying flat, waking up breathless at night

Weary symptom cluster – lack of energy, lack of appetite, difficulty sleeping
	17

	Stephen18 (2008)
	Descriptive, cross-sectional and correlational design Convenience sample of 53 patients with a diagnosis of HF and with documented systolic dysfunction recruited from outpatient clinics

  Mean age 77 years

   32% women
	Pearson product moment correlations  
	Profile of Mood States  fatigue scale (α = .82)

Visual analogue scale for fatigue (not reported)

Revised symptom checklist (not reported)


	Fatigue Intensity and Breathless with activity r = .25 p<.05

Fatigue Intensity and Difficulty sleeping                  r = .20 p>.05

Fatigue Intensity and nocturia r = .36 p<0.01
	19

	Sullivan         et al.21 (2004)
	Prospective design                   142 subjects and 88 spouses provided baseline data.  A total of 113 subjects and 70 spouses also completed a follow-up assessment 6 to 12 months after baseline.  Subjects were recruited from a heart failure/pretransplant clinic of a university medical center

Mean age 53.6+ 10 years

Gender – 22.1% female
	Partial correlations   
	Hamilton Depression Rating Scale (not reported)

Hamilton Anxiety Rating Scale (not reported)

System Checklist 20 Depression Scale (not reported)

SF – 36 (not reported)

Multidimensional Assessment of Fatigue Scale (not reported)


	     Baseline/ Follow-up Correlations                                                   

Depression and bodily pain                             -.37 p<.001/-.47 p<.001

Depression and vitality                                    -.44 p<.001/-.40 p<.001

Depression and breathlessness                   .56 p<.001/ .43 p<.001

Depression and chest pain                               .38 p<.001/.43 p<.001

Depression and fatigue                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    .62 p<.001/ .57 p<.001
	21

	Tang et al.35 (2010)
	Cross-sectional correlation design Convenience sample of 107 CHF patients recruited from a cardiology ward of a medical center

   Mean age 69.3 years

   Gender – 46.7% women
	Pearson correlations 
	Tang Fatigue Rating Scale (total scale – α =.96, physiological scale – α = .83, psychosocial scale – α = .92, daily-living activities – α = .97)

Fatigue Visual Analog Scale (total scale α = .89, energy subscale α = .97, fatigue subscale α = .89)

Beck Depression Inventory (α 0.81)
	Depression and fatigue  r=0.77 p<0.01
	22

	Wang et al.44 (2010)
	Predictive correlational design                            Convenience sample of 101 patients with heart failure recruited from cardiology clinics

Mean age – 74 years

Gender 32.8% female
	Pearson product moment correlations 
	Perceived Health Scale (α = .73)

Short Form Geriatric Depression Scale (α = .82)

Pittsburg Sleep Quality Index (α = .80)
	Depression and sleep quality r = .402 p<0.001
	21

	Webel         et al.23 (2007)
	Descriptive correlational design                                       48 heart failure patients who were referred to the investigators by cardiologists and nurse practitioners- data collected for 30 days.           

   Mean age 48+ 15 years 

Gender – 46% female
	Spearman correlation coefficients
	Symptom Rating Scales – 10 point analog scale with 0 indicating absence of dyspnea or edema and 10 indicating the worst dyspnea or edema (not reported)
	Dyspnea and edema – correlations calculated for each day of a 30 day period ranged from 0.45 to 0.63 p< 0.001 for all correlations
	15

	Yu et al.26 (2004)
	Cross-sectional study design.  227 patients with an index diagnosis of CHF were recruited from a medical unit of a university-affiliated hospital

   Mean age 77.1 years

   52.4% women
	Pearson product-moment correlation
	Hospital Anxiety and Depression Scale – Chinese version (not reported

Chronic Heart Failure Questionnaire dyspnea and fatigue subscales - Chinese version (not reported)
	Anxiety/Depression and dyspnea r = -.17 p < .05

Anxiety/Depression and fatigue r = -.50 p<.001
	16


