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Abstract

Background: Fatigue and depression based on self-report and diagnosis are prevalent in patients 

with heart failure (HF), and adversely affect high rates of hospitalization and emergency 

department visits, which can impact use of medical services. The relationships of fatigue and 

depression to use of medical services in patients with preserved and reduced left ventricular 

ejection fraction (LVEF) may differ.

Purpose: We examined the associations of diagnoses of fatigue and depression with use of 

medical services in patients with preserved and reduced LVEF, controlling for covariates.

Methods: Data were collected on fatigue, depression, covariates, and use of medical services. 

Patients (N = 582) were divided into two groups based on LVEF (< 40%, reduced LVEF; ≥ 40%, 

preserved LVEF). Multiple linear regression analyses were used to analyze the data.

Results: A diagnosis of fatigue was a significant factor associated with more use of medical 

services in the total sample (β = .18, p < .001, R2 = 54%) and patients with reduced (β = .13, p 

= .008, R2 = 54%) and also preserved LVEF (β = .21, p < .001, R2 = 54%), controlling for all 

covariates, but a diagnosis of depression was not.

Conclusions: This study demonstrates the important roles of a diagnosis of fatigue in use of 

medical services. Thus, fatigue needs to be assessed, diagnosed, and managed effectively.
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Heart failure (HF) is a high-cost clinical condition. Costs associated with HF in the U. S. 

have increased from $23 billion in 2002 to $31 billion in 2012,1, 2 and they are estimated to 

reach approximately $70 billion by 2030.2 Use of medical services has been associated with 

high costs in this population. In the U.S., one factor contributing the total medical costs the 

most was inpatient costs (47%).3 In Europe, the main sources of the total costs in patients 

with HF were hospitalization (39%) and outpatient care (20%).4 In the study, approximately 

31% of patients were admitted to hospitals unexpectedly, and 53% visited emergency 

departments at least once.4 In addition, all-cause or HF-related hospitalization were 

significantly associated with higher costs.4

Two factors that may affect use of medical services and costs through their effects on 

hospitalization are fatigue and depression, which are the most common and burdensome 

physical and psychological symptoms in patients with HF.5–8 Approximately 80% to 94% of 

patients with HF experience fatigue,5, 6 and reported that fatigue was one of the worst HF 

symptoms and less improved over time.9 Approximately 30% to 50% of patients with HF 

have depression or depressive symptoms7, 8 (hereafter the term depression will be used for 

both depression and depressive symptom). Both fatigue and depression based on self-report 

have been known to adversely affect hospitalization and mortality. Fatigue based on self-

report and diagnosis have been significantly associated with higher number of 

hospitalizations and higher mortality risk scores.10, 11 In addition, depression based on self-

report and diagnosis have been associated with shorter time to hospitalization, emergency 

department visit, or mortality,12 or higher number of hospitalization.11 Both in the U.S. and 

Europe, hospitalization has been the largest contributor to the medical costs in HF.3, 4 Thus, 

both fatigue and depression can impact high use of medical services. However, the 

relationships, especially based on diagnosis, have not been examined, controlling for typical 

covariates of high hospitalization, which can lead to high costs. Diagnosis of fatigue or 

depression can be identified by clinicians easily through medical records for effective 

management. Thus, it is valuable to examine the relationships of fatigue and depression 

based on diagnoses to use of medical services.

In addition to fatigue and depression, some demographic characteristics (e.g., age and 

gender)7, 13 and some clinical characteristics (e.g., body mass index [BMI], comorbidities, 

and New York Heart Association [NYHA] functional class)14, 15 are significantly associated 

with HF symptoms and/or depression. Some demographic characteristics (e.g., age, gender, 

and ethnicity),16, 17 clinical characteristics (e.g., comorbidities, left ventricular ejection 

fraction [LVEF], and medications),14, 17, 18 vital signs (e.g., blood pressure [BP] and heart 

rate),16 and laboratory tests (e.g., creatinine, sodium, hemoglobin, and troponin-1)17, 18 are 

associated with hospitalization or mortality. Thus, these factors can impact use of medical 

services through their adverse effects on HF symptoms, depression, and/or hospitalizations 

or mortality (Figure 1).
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Therefore, the purpose of this study was to examine the associations of diagnoses of fatigue 

and depression with use of medical services in patients with HF, controlling for traditional 

covariates and also numbers of hospitalization and emergency department visit, and length 

of stay, which are the strongest contributors to high costs.

METHODS

Study design, Setting, and Procedure

The study design, setting, and procedure have been reported elsewhere.11 This was a cross-

sectional, secondary analysis study using data from the Enterprise Data Warehouse of a 

university in the southern region of the U.S. The study was approved by the university’s 

Institutional Review Board. The Enterprise Data Warehouse team determined patients with 

HF as their primary or secondary diagnosis based on International Classification of Diseases 

(ICD)-9 codes (428–428.9) between January 1, 2010 and December 31, 2012. Then, the 

team retrieved data on all the study variables of those patients with HF. The research team 

received a 3-years of data on use of medical services based on Current Procedural 

Terminology (CPT) codes, fatigue (780.71 and 780.79) and depression (296.2–296.36 and 

311) based on ICD-9 codes, demographic and clinical characteristics, vital signs, and 

laboratory tests from the medical record. The research conformed to the provisions of the 

Declaration of Helsinki as revised in Brazil 2013.

Measures

Use of medical services was assessed by counting the number of medical services used for 

the 3-year period based on CPT codes with no consideration of weight. Use of medical 

services included codes of the evaluation and management services, surgery services, 

radiology services, pathology and laboratory services, and medicine services. Use of 

medical services did not include number of hospitalizations, ED visits, and length of stay. 

Because there were multiple data for BMI, vital signs, laboratory tests, and clinical 

characteristics, a statistician who was one of the research team members calculated the mean 

of each of all the variables for the 3-year period, and the means were used for data analyses. 

Hospitalizations and ED visits were assessed by counting numbers of hospitalizations and 

ED visits for the 3-year time period, respectively. Length of stay was assessed by counting 

number of nights during the hospitalizations and ED visits for the 3-year time period.

Data Analysis

Initially, sample characteristics were summarized using means and standard deviations (SD) 

for continuous variables and frequencies and percents for categorical variables. t-test 

analyses were used to compare sample characteristics between HF patients with reduced and 

preserved LVEF, between HF patients with and without fatigue or depression. Multiple 

regression analyses with Enter method (all variables, including fatigue and depression, were 

entered into each model simultaneously) were used to determine factors associated with the 

number of all medical services use, including evaluation and management services, surgery 

services, radiology services, pathology and laboratory services, and medicine services, 

controlling for covariates, in the total sample and also two subgroups of patients with 

preserved LVEF and reduced LVEF. Although hospitalization rates between HF patients 
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with preserved and reduced LVEF did not differ, factors associated with hospitalization rates 

in the groups differed.19 Inpatient costs considerably contributed to high costs, which 

implies the connection between hospitalization and more use of medical services. Thus, 

factors associated with use of medical services between HF patients with preserved and 

reduced LVEF may differ. Thus, the analyses were done in the total sample and in the two 

subgroups. Two-tailed tests were used, and a p < .05 was set up as significant. All data 

analyses were done using SPSS (24 version).20

RESULTS

Sample Characteristics

Demographic and clinical characteristics, vital signs, and laboratory tests are presented in 

Table 1. In the total sample, the mean age was 63.2 (± 14.4) years old, and approximately 

half of them were males (54.5%) and Caucasians (51.2%) (Table 1). In the sample, 48.5% 

had HF with reduced LVEF, 45.4% had a diagnosis of fatigue, and 26.3% had a diagnosis of 

depression. Patients with reduced LVEF were younger, and had lower BMI and systolic BP, 

lower levels of blood creatinine and sodium, higher levels of blood hemoglobin, less use of 

medical services, fewer number of hospitalizations, and shorter length of stay than HF 

patients with preserved LVEF. In addition, they were more frequently males, and had fewer 

comorbidities and diagnosis of depression than their counterparts. Patients with diagnosis of 

fatigue were older, and had lower BMI and lower systolic and diastolic BP, lower levels of 

blood monocytes and neutrophils, more use of medical services, more frequent 

hospitalizations, longer length of stay, and more frequent ED visits than patients without a 

diagnosis of fatigue. In addition, they were more frequently females, and had more 

comorbidities and diagnosis of depression than their counterparts. Patients with a diagnosis 

of depression had lower systolic and diastolic BP, higher LVEF, more use of medical 

services, more frequent hospitalizations, longer length of stay, and more frequent ED visits 

than patients without a diagnosis of depression. In addition, they were more likely females 

and Caucasian race, and had cancer, and fatigue than their counterparts.

Associations of Fatigue and Depression With Use of Medical Services

A diagnosis of fatigue was a significant factor associated with more use of medical services 

in the total sample (β = .18, p < .001) and patients with reduced LVEF (β = .13, p = .008) 

and also patients with preserved LVEF (β = .21, p < .001), controlling for all covariates. 

However, a diagnosis of depression was not a significant factor associated with more use of 

medical services (Table 2). In the total sample, all the variables explained 54% of the 

variance in use of medical services. In patients with reduced LVEF, the model explained 

54% of the variance in use of medical services. In patients with preserved LVEF, the model 

explained 54% of the variance in use of medical services.

Discussion

The findings of this study demonstrate the important role of a diagnosis of fatigue in use of 

medical services in HF patients with reduced and also preserved LVEF. A diagnosis of 

fatigue was significantly associated with more use of medical services, even controlling for 
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all typical covariates of demographic and clinical characteristics, vital signs, and laboratory 

tests, and also hospitalization, ED visit, and length of stay, which are major contributors for 

use of medical services in patients with HF. The beta coefficients, which indicates the 

strength of the effects of individual predictor variable on the outcome variable,21 of fatigue 

in the total sample and patients with preserved LVEF were comparable with those of cancer, 

length of stay, or ED visit, and comparable with or slightly lower than those of 

hospitalization. Factors associated with use of medical services in patients with preserved 

LVEF and reduced LVEF were very similar, and each model explained very similar amount 

of variance in use of medical services. Thus, in order to decrease use of medical services, 

diagnosis of fatigue should be considered in HF patients with both preserved and reduced 

LVEF. On the other hand, depression was not associated with use of medical services may 

be because of the strong relationships of several independent variables, including fatigue, 

hospitalization, emergency department visits, length of stay, and cancer, to use of medical 

services.

In the literature, fatigue is one of the most common and distressing HF symptoms, and up to 

80% to 90% of patients with HF reported that they experienced fatigue.5, 6, 22 In the current 

study, approximately half of the patients (45.4%) had a diagnosis of fatigue. Both self-

reported and a diagnosis of fatigue have been associated with high hospitalization rates. 

Several studies have shown that self-reported fatigue or increased self-reported fatigue was 

significantly associated with high rates of hospitalization or mortality in this population.
10, 11, 23 In addition, a diagnosis of fatigue also has been associated with greater number of 

hospitalization, controlling for typical covariates that were included in the current study 

except hospitalization, ED visits, and length of stay.11 In both Europe and the U. S., 

hospitalization or inpatient costs have been associated with high costs.3, 4 In the current 

study, as expected, all hospitalization, ED visits, and length of stay were associated with 

higher use of medical services in both patients with preserved and reduced LVEF, 

controlling for all typical covariates. More importantly, a diagnosis of fatigue was also 

associated with higher use of medical services in both patients with preserved and reduced 

LVEF, controlling for all typical demographic and clinical characteristics and lab tests, and 

all hospitalization, ED visits, and length of stay. These findings imply that improvement in 

fatigue may reduce use of medical services. To improve fatigue, we need to assess and 

manage fatigue in both patients with preserved and reduced LVEF to reduce hospitalization 

rates, use of medical services, and, in turn, costs.

In addition, further research needs to be done to know whether prevalence of fatigue based 

on diagnosis and self-report matches each other. Because the current study was a secondary 

analysis, it was impossible to collect data on self-reported fatigue. The relationship between 

fatigue based on diagnosis and self-report rarely has been examined in patients with HF. 

However, mismatch among a diagnosis of depression, self-reported depressive symptoms, 

and the treatment has been well known. For example, the prevalence rate of depression 

based on diagnosis in medical records was 23.4%; prescription of antidepressants was 33%; 

and depressive symptoms based on self-report was 43.1%.24 The findings of the current 

study support the previous findings, with the prevalence rate of depression based on 

diagnosis was 26.3%, and prescription of antidepressants were 41.4%. There may be a 

possibility that prevalence of fatigue based on self-report and diagnosis differs, thus, it may 
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be meaningful to examine the prevalence of fatigue based on self-report and also diagnosis 

in patients with HF at the same time. If a diagnosis of fatigue is recorded in the medical 

record of the patient, clinicians can be involved in management of fatigue to reduce 

hospitalization and use of medical services.

Despite high rates of prescriptions of HF medications (prescription of angiotensin-

converting enzyme inhibitors or angiotensin II receptor blockers and beta-blockers: ≥ 80%), 

the prevalence of self-reported fatigue (85%) and hospitalization rates (62% within one year) 

still remain high.25 Although fatigue is a common HF symptom, and many patients with HF 

report fatigue, many of them did not recognize fatigue as a HF symptom or concern, which 

can lead to delayed seeking treatment.22, 26 In addition, fatigue compared with dyspnea was 

less improved during hospitalization and also after discharge.9 Thus, more effective 

strategies are needed for patients and clinicians to assess and manage fatigue appropriately. 

Clinicians can help patients with HF assess HF symptoms, including fatigue, during the 

patient’s regular outpatient clinic visits or hospital admissions using a reliable and valid 

instrument, then diagnose fatigue adequately. For instance, the Symptom Status 

Questionnaire-Heart Failure14 is a reliable and valid instrument assessing seven common HF 

symptoms, including fatigue,14 and approximately less than five minutes are needed to fill it 

out.

Because fatigue has been very common in patients with HF and, compared with dyspnea, 

was less improved, more comprehensive and effective interventions are needed to improve 

fatigue. In the current study, although depression was not associated with use of medical 

services, depression and fatigue are commonly associated with each other14, 27–30 Thus, to 

manage fatigue effectively, it may be better to manage fatigue and depression using more 

comprehensive interventions. For instance, some additional treatment components that can 

deal with both fatigue and depression, such as meditation combined with self-management, 

may be beneficial. For example, in a HF study,31 meditation combined with 

psychoeducational component prevented worsening of HF symptoms and reduced 

depression at 6 months. In addition, mindful, compassionate meditation combined with self-

management showed promising outcomes of reducing both HF symptoms and depressive 

symptoms.32 Meditation interventions also improved fatigue and/or depression in breast 

cancer patients.33, 34 In addition, a collaborative symptom and psychosocial care program 

provided by a team of a nurse, a social worker, and a cardiologist also improved depression 

and fatigue.35

This study has some limitations. Diagnoses of fatigue and depression and use of medical 

services were included if documented at any time of the 3-year period based on medical 

records. Thus, the cause and effect relationships could not be examined. In addition, rates of 

depression based on diagnosis and depressive symptoms based on questionnaires have 

differed.24 Thus, rates of depression based on diagnosis might differ from actual rates of 

depression. In addition, diagnosis of fatigue also might not reflect the actual fatigue status if 

health care providers did not record the diagnosis to the medical records. Some somatic/

affective symptoms of depression may be overlapped with fatigue, which could impact the 

relationships. However, the sample represents both sexes and different races very well, 

which expand the generalizability. In addition, the findings of this study demonstrate the 
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important roles of fatigue in use of medical services, controlling for all typical covariates of 

medical service uses.

Conclusions

This study demonstrates the important roles of a diagnosis of fatigue in use of medical 

services. Thus, fatigue needs to be assessed, diagnosed, and managed effectively. Further 

studies are needed to develop and test comprehensive interventions, which focus on both 

fatigue and depression because depression can impact fatigue, to improve these symptoms, 

and in turn, to reduce use of medical services in patients with HF.
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Figure 1. 
Theoretical Framework

LVEF, left ventricular ejection fraction. NYHA, New York Heart Association. BP, blood 

pressure. Only the direct relationships of demographic characteristics, clinical 

characteristics, vital signs, and laboratory tests, one heart failure symptom (i.e., fatigue), and 

depression to use of medical services were examined.
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