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Abstract

Background—Symptom monitoring is considered the first step toward self-care management 

(actions to manage altered symptom status) to avert worsening heart failure (HF). However, 

empirical evidence demonstrating that symptom monitoring leads to adequate self-care 

management is lacking. We examined the relationship of adherence to regular symptom 

monitoring with adequate self-care management in HF patients.

Methods and Results—A total of 311 HF patients (60 years, 35% female) were divided into 

three groups by adherence to two symptom monitoring behaviors (monitoring daily weights and 

lower extremity edema). Patients who were adherent to both symptom monitoring behaviors 

formed the adherent group (15.1%). Those adherent to either of the symptom monitoring 

behaviors formed the partially adherent group (28.9%). Those adherent to neither of the symptom 

monitoring behaviors formed the non-adherent group (56.0%). Adjusted odds of performing 

adequate self-care management were increased by 225% (95% CI 1.13-4.48) and 344% (95% CI 
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1.55-7.62) for the partially adherent and adherent symptom monitoring groups compared to the 

non-adherent group, respectively.

Conclusion—Adequacy of self-care management was predicted by adherence to symptom 

monitoring behaviors. This finding suggests that regular symptom monitoring facilitates 

performance of adequate self-care management, which may contribute to a decrease in preventable 

hospitalizations in HF.

Heart failure (HF) is a serious health concern in the United States, with high mortality and 

rehospitalization rates. Approximately half of the patients who are diagnosed with HF will 

die within five years.1 Although HF rehospitalization rates have decreased over 10 years 

from 1998 to 2008,2 HF remains the most common reason for rehospitalizations among 

Medicare beneficiaries.3 A majority of rehospitalizations due to worsening HF are 

preventable with active engagement in self-care.4,5 For example, Lee and colleagues found 

that patients who used a symptom diary to monitor their day-to-day weight and symptoms, 

such as dyspnea and swelling, had fewer hospitalizations and/or deaths over 3 months than 

patients who did not use he diary.4 Thus, if patients are aware of early symptoms and signs 

of HF exacerbation with regular symptom monitoring, they can undertake an appropriate 

action in a timely manner, which may, in turn, contribute to a decrease in HF readmissions.

Self-care is conceptualized as a naturalistic decision making process by patients to maintain 

physiological stability (self-care maintenance) and respond to changes in their symptom 

status (self-care management).6 Self-care maintenance consists of two components, 

monitoring symptoms and adhering to treatment regimens. Self-care management includes 

the following processes: recognizing altered symptom status, evaluating the changes in 

symptoms, deciding what actions to take, performing treatment strategies (e.g., take extra 

diuretics and call to clinicians), and evaluating the results of actions taken.6 It is suggested 

that patients who monitor symptoms are able to detect and interpret escalating symptoms in 

a timely manner and initiate successful self-care management.6 However, the empirical 

evidence demonstrating the relationship between adherence to symptom monitoring 

behaviors and engagement in self-care management is lacking.

The purpose of this study was to examine the relationship of adherence to regular symptom 

monitoring, which is defined as always checking weights and lower extremity edema, with 

adequate self-care management (e.g., evaluating altered symptom status and undertaking 

treatment strategies) among HF patients who experienced dyspnea or edema in the past 

month. The first specific aim was to describe self-care management behaviors among three 

groups of patients based on adherence to two types of symptom monitoring behaviors (i.e., 

monitoring weights and lower extremity edema): patients who were adherent to (1) both 

symptom monitoring behaviors; (2) either of the symptom monitoring behaviors; and (3) 

neither of the symptom monitoring behaviors. The second specific aim was to examine 

whether membership in one of the three symptom monitoring adherence groups predicted 

adequacy of self-care management after controlling for the following demographic and 

clinical variables: age, gender, marital status, ethnicity, the Charlson Comorbidity Index, 

New York Heart Association [NYHA] functional class, etiology of HF, and diuretic 

medication therapy.
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Methods

The investigation was a cross-sectional, observational examination of the association 

between adherence to regular symptom monitoring and adequate self-management in 

patients with HF. Patients were enrolled from HF clinics from six large community hospitals 

and academic medical centers in Kentucky, Georgia, and Indiana. Institutional Review 

Board approval was obtained at all sites. All patients who agreed to participate in the study 

provided signed, informed consent and visited the General Clinical Research Center to 

complete questionnaire packets and interviews.

Patients

Prospectively patients were identified by physicians and nurse practitioners. Research nurses 

approached eligible patients, explained the study in detail, and obtained informed consent if 

the patients agreed to participate in the study. Patients who met the following criteria were 

eligible for the study: (1) confirmed diagnosis of HF; (2) dyspnea and/or edema over the 

past one month; (3) stable dosage of medications for at least three months; (4) no myocardial 

infarction within the three months prior to starting the study; (5) no referral for heart 

transplant; (6) free of noncardiac serious or life-threatening comorbid conditions (e.g., end-

stage renal or liver disease); (7) free of obvious cognitive impairment that prevented 

providing informed consent and completing the questionnaire packets; and (8) English-

speaking.

Measurements

Symptom Monitoring Behaviors—In this study, symptom monitoring behaviors were 

defined as monitoring weight and lower extremity edema, and assessed with two items from 

the self-care maintenance subscale of the Self-Care of Heart Failure Index (SCHFI).7 

Patients were asked how frequently they weighed themselves and checked lower extremity 

swelling in the last month and could rate these items on a scale of 1 (never or rarely) to 4 

(always). Patients were considered adherent to symptom monitoring if they reported 

monitoring always. The following three patient groups were created based on levels of 

adherence to the two items (weight and lower extremity edema monitoring): adherent to (1) 

both items (i.e., adherent group); (2) either of the items (i.e., partially adherent group); and 

(3) neither of the items (i.e., non-adherent group).

Self-Care Management—Self-care management was measured with the self-care 

management subscale of the SCHFI. The self-care management subscale is comprised of six 

items capturing symptom recognition (i.e., shortness of breath or edema), implementation of 

treatment strategies (i.e., taking an extra diuretic dose, restricting fluid and sodium intake, 

and seeking advice from healthcare providers), and treatment strategy evaluation. Patients 

could rate items related to the implementation of treatment strategies on a 4-point Likert 

scale and items related to symptom recognition and treatment strategy evaluation on a 5-

point Likert scale. The scores were standardized to range from 0 to 100, with higher scores 

indicating better self-care management. A score of 70 or greater (based on prior evidence) 

was considered adequate self-care management.7 Its reliability and validity have been 

supported in previous studies.7
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Sociodemographic and Clinical data—Data on age, gender, ethnicity, marital status, 

and medication regimens were collected via patient interview and medical records review. 

The interview format of the Charlson Comorbidity Index was used to obtain total 

comorbidity scores by taking into account the number and seriousness of comorbid 

conditions.8 Data on left ventricular ejection fraction (LVEF) and HF etiology were 

collected from the medical records. Patients were categorized as having either non-preserved 

systolic function (LVEF ≤ 40%) or preserved systolic function (LVEF > 40%) with a cutoff 

of 40%. NYHA functional classification was determined by trained research nurses via in-

depth structured patient interviews.

Statistical Analyses

Data were analyzed by SAS (version 9.3). Descriptive statistics including frequency 

distributions, means, and standard deviations were used to describe sociodemographic and 

clinical characteristics. Chi-square tests or Fisher's exact tests of independence for 

categorical variables and one-way analysis of variance (ANOVA) for continuous variables 

were used to compare the differences in sociodemographic and clinical characteristics 

among three symptom monitoring adherence groups (i.e., adherent, partially adherent, and 

non-adherent groups). Bonferroni post-hoc test was performed if F-tests for ANOVA were 

significant (p-value < 0.05).

Univariable and multivariable logistic regression analyses were conducted to explore the 

association between the levels of symptom monitoring adherence and the adequacy of self-

care management. An outcome variable (self-care management) was dichotomized for 

binary variables with the cutpoint of 70.7 Covariates included in the multivariable model 

were age, gender, marital status, ethnicity, the Charlson Comorbidity Index, NYHA 

functional class, etiology of HF, and diuretic medication therapy. The covariates were 

selected based on previous studies9-11 and comparison of sample characteristics among the 

three groups. Receiver Operating Characteristic curves were used to assess model fit.

Results

Sample Characteristics

The sample (N= 311) was predominantly male, white, and married or cohabitating (Table 1). 

More than half of the sample were in NYHA functional class III/IV and had non-preserved 

systolic function with LVEF ≤ 40%. Average levels of self-care management were generally 

low with the mean score of below 70, which is the cutpoint for the adequacy of self-care 

management.7 Less than half the total sample reported that they always monitored their 

weights (72/311) and lower extremity edema (112/311) (Figure 1). As described previously, 

three adherence groups were formed based on adherence to two symptom monitoring 

behaviors. A total of 15.1% (47/311) of patients were in the adherent group, 28.9% (90/311) 

in the partially adherent group, and 56.0% (174/311) in the non-adherent group.

The demographic and clinical variables that differentiated among the three groups were 

ethnicity and etiology of HF. Patients in the adherent group were more likely to be white and 

have ischemic heart disease as the underlying etiology of HF than patients in the partially 
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adherent and non-adherent groups. Diuretics were prescribed more often in patients in the 

adherent group than patients in the other two groups. Self-care management scores were 

significantly different among groups. The percentage of patients who performed adequate 

self-care management (self-care management scores of ≥ 70) were 38.3% (18/47) in the 

adherent, 25.6% (23/90) in the partially adherent, and 13.2% (23/174) in the non-adherent 

group.

Comparison of Self-care Management among Symptom Monitoring Adherence Groups

Of the total sample, 13.2% of patients failed to identify changes in symptoms (Table 2). 

None of the patients in the adherent group failed to recognize their symptoms, while 

approximately one out of five patients in the non-adherent group did not recognize symptom 

changes.

Among four possible treatment strategies to ameliorate worsening symptoms, reduced 

sodium intake was the most likely to be performed while taking an extra diuretic was the 

least likely to be done by all patients. There were significant group differences with regard 

to limitation of sodium and fluid intake, and taking extra diuretics; however, there was no 

group difference in obtaining medical advice from healthcare providers (Table 2).

When dyspnea or lower extremity edema was experienced, about one of five patients did not 

do anything. Only half of the patients who took actions to relieve worsening symptoms were 

sure or very sure of the effectiveness of their actions. Compared to patients in the partially 

adherent or non-adherent groups, more patients in the adherent group responded to altered 

symptom status and reported that they were sure or very sure of the effectiveness of their 

actions.

Association between Symptom Monitoring Adherence Groups and Adequate Self-care 
Management

Adequacy of self-care management was significantly associated with membership in one of 

the three symptom monitoring adherence groups. In a univariate model, compared to 

patients in the non-adherent group, the odds of performing adequate self-care management 

were two times and four times higher in patients in the partially adherent (odds ratio [OR] 

2.27; 95% confidence interval [CI] 1.19 - 4.33) and adherent groups (OR 4.10; 95% CI 1.97 

– 8.54), respectively.

A full multivariable logistic regression model was presented in Table 3. The symptom 

monitoring adherence group and diuretic therapy were significant independent predictors of 

adequate self-care management. The adjusted odds of performing adequate self-care 

management were increased by 225% (95% CI 1.13-4.48) and 344% (95% CI 1.55-7.62) for 

the partially adherent and adherent groups, respectively. Patients who were prescribed 

diuretics were at six times higher odds of engaging in adequate self-care management than 

patients who were not, after adjusting for other variables in the model (OR 5.99; 95% CI 

1.76 - 20.36).
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Discussion

Results of this study contribute to the body of literature suggesting the importance of regular 

symptom monitoring to adequate self-care management. Adequacy of self-care management 

was predicted by adherence to symptom monitoring behaviors measured by always 

monitoring weight and lower extremity edema. Patients who engaged in both symptom 

monitoring behaviors were more likely to identify altered symptom status, implement 

treatment strategies to relieve worsening HF status, and evaluate the effectiveness of their 

responses.

Monitoring signs and symptoms for congestion is important because one of the most 

common reasons for hospitalizations in patients with HF is volume overload.12 Because 

weight gain alone does not always reflect HF deterioration,13 it is important to 

simultaneously monitor a range of signs and symptoms of volume overload, including 

weight gain and lower extremity edema.4 However, of 311 patients in this study only 15% 

reported that they performed daily weight and lower extremity edema monitoring. More than 

half of the patients did not monitor their symptoms on a daily basis even though they 

experienced dyspnea or lower extremity edema during the past month.

Poor adherence to symptom monitoring has been demonstrated in previous studies. More 

than half of patients with HF do not weigh themselves daily.14-20 Only 9% of patients who 

were recently discharged from the hospital due to decompensated HF reported monitoring 

for symptoms of worsening HF.17

Reasons for not monitoring signs and symptoms of congestion may be related to a lack of 

knowledge and motivation. Less than 40% of patients with HF were unaware that swelling 

of the legs and ankles, waking up at night due to shortness of breath, and weight gain were 

signs and symptoms of worsening HF.21 Patients simply do not know that they should 

monitor their weight or are not informed of the importance of daily weight monitoring by 

their healthcare providers.14,16 Patients decide not to weigh themselves because they do not 

know how to use the information, even if they are aware of the importance of this 

behavior.16,22 Gallagher suggests that poor adherence to symptom monitoring is related to 

patients' misconception about HF, which is perceived as an acute illness. 23 As patients 

believe HF is present when symptoms are present, they may not value daily symptom 

monitoring when they do not experience symptoms limiting their daily activities.

The notion that adhering to symptom monitoring facilitates self-care management behaviors 

to relieve altered symptom status is supported by this study. Patients in the adherent 

symptom monitoring group were more likely to recognize changes in symptoms (dyspnea or 

lower extremity edema) in a timely manner, respond to those changes, and evaluate the 

effectiveness of the responses as compared to patients in non-adherent group in our study. It 

has been demonstrated that regular symptom monitoring using weight and/or symptom 

diaries is beneficial in reducing recurrent hospitalizations and deaths in randomized 

controlled trials. 4,24 Thus, regular monitoring of symptoms is an important step for patients 

with HF to recognize worsening HF and take appropriately actions in a timely manner to 

reduce frequent hospitalizations.
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Dickson and colleagues introduced and defined three types of patients based on their self-

care capacities: patients who are novice, inconsistent, and expert in self-care.25 A self-care 

expert is characterized as one who routinely performs “body listening,” makes a link 

between altered symptom status and its causes, chooses rational decisions about the changes, 

depends on lessons learned from previous experiences of symptom management, and 

reassesses the effectiveness of the actions taken.26

According to this self-care typology, patients in the adherent group in this study can be 

categorized as self-care experts because they performed adequate self-care management 

when symptoms of worsening HF occurred. Patients who vigilantly monitor their symptoms 

may have sufficient knowledge of HF mechanisms and causes of HF symptoms, and a good 

understanding of what to do to prevent HF exacerbation; however, it is beyond the purpose 

of this study to show whether patients in the adherent group had a better understanding of 

HF as compared to patients in the partially adherent and non-adherent groups in this study.

One interesting finding in this study is the association between prescribed diuretics and self-

care management. Diuretic prescription was an independent predictor of adequate self-care 

management, although the 95% CI for diuretic prescription in the logistic regression was 

wide. Diuretics are considered the first-line treatment for patients with HF to achieve 

symptom control by preventing fluid overload. Flexible diuretic titration by capable patients 

is recommended in HF guideline and consensus statements.27,28 Patients in the adherent 

group were prescribed diuretics more and were more likely to take extra diuretics if changes 

in symptoms occurred than patients in the partially adherent and non-adherent groups in this 

study. Patients who were prescribed diuretics might have learned about flexible diuretic 

regimens from their healthcare providers and adjusted their diuretic dosage based on their 

symptoms, although this is speculation as we did not collect information on flexible diuretic 

titration by patients.

Limitations of this study include limited generalizability. The sample in this study, which 

was predominantly male and white, makes it difficult to draw inferences from this study 

sample to all HF patients. Symptom monitoring behaviors and self-care management were 

assessed based on self-reporting, which may be subject to recall or social desirability bias. 

Of many signs and symptoms reflecting HF status, weight and lower extremity edema were 

selected because monitoring daily weight and edema is recommended activity by the Heart 

Failure Society of America.29 Because weight gain and lower extremity edema are 

commonly experienced by patients with HF12,30 and have objective measures (e.g., weight 

and indentation on skin after pressure), patients may be able to more easily compare and 

detect daily changes in weight and edema than daily changes in other symptoms, such as 

dyspnea, which is significantly influenced by daily activities

Conclusion

Adherence to regular symptom monitoring was associated with adequate self-care 

management. This result supports the conclusion that engaging in symptom monitoring is 

the first step in recognition of altered body states that prompts patients to proceed to 

appropriate self-care management in order to mitigate worsening symptoms. This, in turn, 
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may decrease preventable hospitalizations due to failure to seek care in a timely manner. 

Thus, healthcare providers shouuld stress the importance of regularly monitoring signs and 

symptoms of HF exacerbation to patients.
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What is new?

• More than half of the patients with heart failure (HF) did not monitor their 

symptoms on a daily basis even though they experienced dyspnea or lower 

extremity edema during the past month

• Patients who were adherent to both monitoring weight and lower extremity 

edema were 3.4 times more likely to perform adequate self-care management.

• It is important that healthcare providers stress the importance of monitoring a 

group of relevant signs and symptoms of HF exacerbation to patients
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Figure 1. Adherence to Symptom Monitoring Behaviors (N=311)
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Table 3
Logistic Regression (N=311)

Odds Ratio 95% Confidence Interval p-value

Age 1.01 0.98 - 1.03 0.583

Female (vs. Male) 0.72 0.37 - 1.39 0.329

Married/co-habitating (vs. Single/separated/widowed) 1.34 0.72 - 2.51 0.354

White (vs. Minority) 1.36 0.70 - 2.65 0.362

Charlson Comorbidity Index 0.92 0.79 - 1.07 0.286

NYHA Class III/IV (vs. I/II) 1.83 0.93 – 3.61 0.080

Non-ischemic Etiology of Heart Failure (vs. Ischemic) 0.73 0.36 - 1.51 0.397

Diuretic Prescription 5.99 1.76 – 20.36 0.004

Symptom Monitoring Adherence Groups (vs. non-adherent group) 0.005

 Partially Adherent Group 2.25 1.13 - 4.48 0.020

 Adherent Group 3.44 1.55 - 7.62 0.002

Note. NYHA=New York Heart Association

Model p-value <0.001
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