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Abstract

Background—Attention to symptoms of weight gain and dyspnea are central tenets of patient
education in heart failure (HF). However, it is not known whether diary use improves patient
outcomes. The aims of the study were to compare mortality among rural patients with HF who
completed versus did not complete a daily diary of weight and symptom self-assessment and to
identify predictors of diary use.

Methods and Results—This is a secondary analysis of a 3-arm randomized controlled trial on
HF education of self-care with 2 intervention groups versus control who were given diaries for 24
months to track daily weight, HF symptoms, and response to symptom changes. Mean age was
66+13, 58% were male, and 67% completed diaries (N=393). We formed 5 groups (No Use, Low,
Medium, High, Very High) based on the first 3 months of diary use and then analyzed time to
event (cardiac mortality, all-cause mortality, HF-related readmission) starting at 3 months.
Compared with patients with No diary use, High and Very High diary users were less likely to
experience all-cause mortality (P=0.02 and P=0.01, respectively). Self-reported sedentary lifestyle
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was associated with less diary use in an adjusted model (OR, 0.66; 95% Cl, 0.46-0.95; P=0.03).
Depression and gender were not significant predictors of diary use in the adjusted model.

Conclusion—In this study of 393 rural patients with HF, we found that greater diary use was
associated with longer survival. These findings suggest that greater engagement in self-care
behaviors is associated with better HF outcomes.

Keywords

Heart Failure; Symptoms; Diary; Clinical Outcomes; Mortality; Rural

Journal Subject Terms

Heart Failure; Compliance/Adherence; Mortality/Survival; Secondary Prevention

Attention to symptoms of weight gain and dyspnea are central tenets of patient education
and self-care in heart failure (HF). A key self-care skill for patients with HF is early
detection of subtle changes in symptoms. The ability to learn about self-care over time
through formative experiences is important. Patients develop links between self-care and
knowledge of HF to form an effective action plan for managing early deterioration.! Patients
who downplay the severity of their symptoms tend to delay longer in seeking help and will
inappropriately attribute symptoms to age or comorbidities.2~ There is little evidence that
specific lifestyle advice or self-care skills improve quality of life or prognosis, however,
providing this information has become a key component of education for HF self-care.2:> To
date, very few specific interventions have been consistently identified and successfully
applied in clinical practice for HF self-care.2:6 Daily diary use can be one method for
patients with HF to acknowledge and attend to their symptoms although it is not known
whether diary use tracking of symptoms and weight improves patient outcomes.2

Symptom diaries have been commonly used in many health areas from psychiatry to
obstetrics and their use is now well established in disease management and cardiology.6-10
Nurses have incorporated daily diaries in patient education programs, so patients can
document their symptoms and identify symptom precipitants, often with the aim of
modifying particular health behaviors.%19 Advantages of diary use warrant further
exploration in HF disease management research to unravel conflicting and insubstantial
evidence regarding the feasibility, validity and reliability of information reported in a diary
and the associations between patient response and clinical outcomes,10-12

Recent European Society of Cardiology (ESC) guidelines for diagnosis and treatment of
acute and chronic HF highlighted the importance of monitoring as a key component for
management of HF.11 Authors of the ESC guidelines and HF-ACTION trial reported that
there were only three non-pharmacological, non-device/surgical interventions that improved
mortality, morbidity or quality of life: monitoring, implementation of care in a
multidisciplinary framework, and exercise training.11-13 Programs involving specialized
follow-up by a multidisciplinary team decrease all-cause hospitalizations and mortality;
however, improvement in clinical outcomes has not been seen in disease management
programs that focus only on self-care activities, 1415
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This paper describes the weight/symptom diary use component of the REMOTE-HF (Rural
Education to iMprove OuTcomEs in Heart Failure) randomized controlled trial.18 In this
study, 602 rural patients with HF (mean age was 66 + 13 years; 41% were female and 51%
diagnosed with HFpEF) were randomized to one of three groups: Control (Usual Care) or
two intervention groups, Fluid Watchers LITE or Fluid Watchers PLUS. Both intervention
groups included a face-to-face education session delivered by nurses that focused on self-
care. The LITE group received two follow-up phone calls, while the PLUS group received
an audiotape of the educational session and bi-weekly calls (mean 5.3+3.6, range 1-19) until
a nurse judged the patient adequately trained.

A total of 35% of patients (n=211) experienced cardiac death or hospitalization for HF over
two years of follow-up, with no difference among with three groups in combined clinical
outcomes (P=0.06).16 Patients in the LITE group had significantly less cardiac death
compared with the control group (7.5% and 17.7%, respectively; P=0.003); there was no
significant difference in cardiac mortality between patients in the PLUS and control
groups.16

The primary aim of this secondary analysis was to compare clinical outcomes such as
cardiac and all-cause mortality and HF-related hospital readmission in rural patients with HF
who completed versus those who did not complete a daily weight and symptom diary. We
hypothesized that patients who completed a diary would have lower mortality rates — both
cardiac and all-cause - compared to those who did not. A second aim was to identify patient
predictors of diary use. Researchers have shown that patient characteristics may be
important predictors of HF and other cardiac disease-related survival and hospitalization.®

Study Design and Sample

Procedures

Data were collected as part of a multicenter, randomized controlled trial designed to evaluate
an educational intervention to improve self-care and clinical outcomes in patients with HF
who lived in rural areas (REMOTE-HF).16 A total of 602 patients were available for analysis
of clinical outcomes from 12 clinics or hospitals. Inclusion criteria included patients >18
years of age with stable HF, living in a rural area, history of hospitalization for HF within the
past 6 months, English fluency and literacy, and living independently with primary decision-
making ability. Exclusion criteria included serious comorbidities (i.e., disease or illness
predicted to cause death within 12 months), current participation in a HF disease
management program, or impaired cognition.

Trained research personnel obtained written informed consent from all patients.
Sociodemographic data were collected with structured questionnaires and clinical data were
abstracted from hospital medical records using a standardized form. Comorbidities were
assessed with the Charlson Comorbidity Index.}” Knowledge about HF was assessed with a
20-item HF Knowledge Scale, which was developed by the REMOTE-HF study
investigators.18 This scale has established content validity and predictive validity from other
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research studies with Cronbach alpha 0.83.18-20 Health literacy was measured with the Short
Test of Functional Health Literacy in Adults, which is a 36-item, 7-minute timed test of
reading comprehension.2! Patients also completed the nine-item Patient Health
Questionnaire (PHQ-9) depression scale.2? Sedentary lifestyle was self-reported as yes or
no.

In the parent REMOTE-HF study, patients were randomized to one of three groups: Control
(Usual Care) or two intervention groups, Fluid Watchers LITE or Fluid Watchers PLUS,
after completing baseline testing at each site. Random selection techniques with 1:1:1 fixed
allocation randomization were employed using blocks of 5 patients (SPSS 18.0, Chicago).
Patients’ physicians, research assistants, and investigators were blinded to group assignment.

One component of the REMOTE-HF study was the use of diaries. Patients in the 2
intervention groups were asked to complete daily diaries for 24 months on weight and HF
symptoms (i.e., edema, dyspnea, and number of pillows used for sleep). If symptoms were
present, patients were asked to write the date and time symptoms began, when help was
sought, type of help sought (i.e., phone call, emergency department, other), and sequelae if
help was obtained. Patients in the two intervention groups were given a script to use when
calling their physicians if they experienced significant HF symptoms or weight changes.
Weight scales were distributed for daily patient use. Patients were asked to return diaries
monthly in stamped, self-addressed envelopes or were hand delivered at face-to-face follow-
up visits during the 24 month study period.

Figure 1 displays the patient flow throughout the study. Data were not used from the Usual
Care group of the parent study for this current study. To reduce the possibility of reverse
causation, we used the first 3 months of diary use (initial diary use) to classify patients by
groups using quartiles: Low (1-50%), Medium (51-70%), High (71-90%), and Very High
(91-100%). We then started follow-up time for the survival analyses at three months,
dropping any individuals who had events before this initial time period.

Clinical outcomes of cardiac and all-cause mortality as well as HF-related readmissions
were determined at each data collection point by questioning patients, contacting physicians
or by medical record review. Cause of death was determined by medical record review using
a blinded adjudication process and interview of the patient’s family member or physician for
out-of-hospital deaths.

Statistical Analysis

Data were analyzed with SAS (version 9.4, Cary, NC) and STATA (version 14.0, College
Station, TX). Descriptive statistics using chi-square, Kruskal-Wallis, and one-way ANOVA
analyses were used to characterize the sample and to assess for differences between the diary
groups. Chi-square analyses were used to detect differences in the main outcomes of cardiac
and all-cause mortality as well as HF-related hospital readmissions. A Kaplan-Meier
analysis was used to provide the estimated probability of survival for each of the diary
groups.

Circ Heart Fail. Author manuscript; available in PMC 2018 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Park et al.

Ethics

Results

Page 5

In addition, Cox proportional hazards models were employed to test whether the diary
groups differed in time to first occurrence of the individual end points of cardiac or all-cause
mortality and HF-related hospital readmission. We controlled for variables that differed
between groups at baseline (P<0.10) and that were known to be associated with death and
hospital readmission.23-27 We censored observations on all analyses on loss to follow-up.
All 2-sided significance levels used were established a prioriat 0.05 for clinical outcomes.
Since the numbers of deaths are low in several diary groups, we reported likelihood ratio
tests and likelihood based confidence intervals, which should perform better with small
numbers of events.

For the secondary aim of identifying predictors of diary use, baseline characteristics using
Kruskal-Wallis and Chi-square tests were utilized to determine which candidate variables
would be utilized for the statistical model. Univariate ordinal logistic regression was first
employed to determine which variables to enter (P<0.10) in the final, multivariable ordinal
regression analysis.

Ethics Institutional Review Board approval was obtained at all three participating
institutions in California, Kentucky, and Nevada. This investigation conforms with the
principles outlined in the Declaration of Helsinki.28 All patients gave written informed
consent to participate in the study. Clinical Trial Registration: www.ClinicalTrials.gov,
Identifier: NCT00415545.

Patient Characteristics

Of the 393 patients in the two intervention groups (LITE vs. PLUS) who were asked to keep
daily diaries, 264 (67%) were adherent to diary use. Because there was no difference in
frequency of diary use between the 2 intervention groups (P=0.17), the intervention patients
were combined. We established that death occurred for most patients three months or longer
after entering the study from survival curves. There were 5 deaths in the No Diary Use group
before 3 months, which were excluded from the analysis.

The mean age of the total sample was 66 + 13 years, 58% were male, and 90% were White.
Seventeen percent had less than a high school degree. Literacy was inadequate for 17%,
marginal for 16%, and adequate for 66% of the total sample. Half of the sample (50%) had
HFrEF as defined by the medical record.

Table 1 presents the patient characteristics of the 5 groups based on diary use. At a level of
P<0.10, there were no significant differences between groups except for gender, sedentary
lifestyle, and depression. High and Very High diary users were male, less sedentary, and less
depressed. There were no differences in age, race, education, marital status, employment,
income, BMI, cause of HF, health literacy, or HF knowledge. In addition, there were no
overall group differences in clinical characteristics such as NYHA functional class ejection
fraction, BNP, creatinine, and comorbidity index.
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Clinical Outcomes

Table 2 includes the incidence of cardiac and all-cause mortality as well as hospital
readmission at 24 months of follow-up. Over the study period of 24 months, there were 73
deaths among the 393 participants (19%). Of these deaths, there were 38 (10%) cardiac
deaths. There was a statistically significant difference between groups for all-cause mortality
(P=0.02) with the greatest difference between 27% in the No diary group compared to 10%
in the Very High diary group. In addition, 116 hospital readmissions (30%) occurred during
the 24 month follow-up (Table 2).

Cardiac Mortality

Patients with Very High diary use were 39% less likely to experience cardiac mortality
compared with patients with No diary use, controlling for gender, sedentary lifestyle, and
depression; however, this was not statistically significant [hazard ratio (HR) 0.61, 95% CI
0.20, 1.87; p=0.38; Table 3]. In the Cox model, males tended to have fewer cardiac deaths
than women (HR 0.48, 95% CI 0.24, 0.99; p=0.05). Depressive symptoms were entered into
the multivariable model as a continuous (not a dichotomous) variable and although not
statistically significant, each SD increase in depressive symptoms was associated with a 17%
greater risk of cardiac mortality (HR 1.17, 95% Cl, 0.85-1.61). Sedentary lifestyle and
depression were not associated with cardiac mortality. Survival curves by group are
displayed in Figure 2. There was a non-significant group difference in survival from cardiac
death (P=0.67).

All-Cause Mortality

While controlling for gender, sedentary lifestyle, and depression, Cox regression analysis
showed that patients in the High and Very High diary use group were less likely to
experience all-cause mortality compared to patients with No diary use (HR 0.51, 95% ClI
0.30, 0.89; P=0.02; and HR 0.32, 95% CI 0.14, 0.77; P=0.01, respectively). Sedentary
lifestyle was associated with all-cause mortality; but gender and depression were not.
Although not statistically significant, each SD increase in depressive symptoms was
associated with an 18% greater risk of all-cause mortality (HR 1.18, 95% CI 0.94-1.47;
P=0.15). There were significant group differences in survival from all-cause mortality
(P=0.03) as reflected in the survival curves by group.

Hospital Readmission

There were no overall or between-group differences in hospital readmission. However, there
was a trend toward lower hospital admission rates in the Low diary users compared to the
other groups of diary users.

Predictors of Diary Use—After controlling for gender, depression, and death in the
multivariable logistic ordinal regression model, for every unit increase in self-reported
sedentary behavior, the odds of diary use decreased by 34%, controlling for all other
variables in the model (OR, 0.66; 95% CI, 0.46-0.95; P=0.03; Table 4). Although depression
was a significant predictor of diary use in the univariate model and was non-significant in
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the adjusted multivariable model, it had a strong, positive trend suggesting an association
with diary use with other variables in the model.

Discussion

To date, this has been the largest trial to examine daily diary use in almost 400 rural patients
with HF. Uniquely, diary use spanned over a lengthy 24 month period. Rural patients with
HF had high BMI, sedentary lifestyle, low health literacy, and complex psychosocial factors
(i.e., depression). We found that greater diary use was associated with longer a//-cause
survival among rural patients with HF. These results suggest that patients who follow
instructions from health care providers and are engaged in self-care (with diary use as a
surrogate) may have better outcomes than those who are less engaged in self-care. Although
our results do not demonstrate any causal connection between diary use and mortality, they
do imply that healthier behaviors and adherence to HF self-care recommendations may be
protective.

We found that sedentary lifestyle was significantly associated with all-cause mortality and
less diary use. The association between depression and diary use was not statistically
significant; however, we were likely underpowered to detect this relationship. It is well
known that physical inactivity is closely linked with depressive symptoms. Health behaviors,
such as physical activity, medication adherence, smoking cessation, and healthy eating are
associated with each other,® and depression is strongly predictive of poor health behaviors.2®
To the extent that diary use is like any other health behavior, it would make sense for
depressive symptoms to lead to both low diary use and sedentary lifestyle. Depressive
symptoms tend to reduce motivation and energy,30 which may in turn reduce both physical
activity and diary use. Therefore, sedentary lifestyle may require further consideration in
determining diary use and outcomes. Perhaps an exercise intervention might improve both
sedentary behavior and attention to self-care behavior. We believe it is unlikely that diary use
reduced sedentary behavior because the patients with HF were instructed to use the diary
only for symptom and weight monitoring, and not for activity tracking or exercise.

Another surprising finding was that depression was not associated with mortality in this
study since it is known to be a strong, independent predictor of death and cardiac events in
patients with HF.24-26 However, depressive symptoms were associated with a 17% and 18%
greater risk of cardiac and all-cause mortality, respectively. We did not have enough power
to detect a statistically significant association between depressive symptoms and mortality,
but the point estimates are consistent with prior literature on the association between
depressive symptoms and mortality.

Clinical implications of diary use may be significant in this vulnerable population of patients
with HF. Symptoms can be a predictor of adverse clinical events in a dose-dependent fashion
(all-cause mortality, hospital admission, emergency department visit, ventricular assist
device implantation, and heart transplantation),31-32 thus attention to symptoms is critical to
avoid complications. In one study, patients with HF with moderate symptom burden were
82% more likely than those with low symptom burden to have an adverse clinical event
within a year, and patients with severe burden were more than twice as likely.33 The current
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study provided action plans to respond to increased symptoms or weight including a script to
call physicians and a separate diary to record response to treatment. All intervention patients
who were asked to complete daily diaries received the same HF education, thus education
alone did not impact clinical outcomes. The differentiating factor was the range of diary
entries at the first 3 months from No Diary Use, Low (1-50%), Medium (51-70%), High
(71-90%) and Very High (91-100%) that influenced patient self-efficacy to identify and take
action on symptoms.

Health care utilization among patients with HF was disproportionate between higher hospital
admissions and emergency department visits compared to outpatient clinic visits and phone
calls. Utilization of the former services may reveal the acuity of HF exacerbation and need
for urgent care. Given the rural setting, it is unclear if access to care was a major barrier to
outpatient evaluation due to distance, transportation issues, cost of care, or limited
availability of health care providers. Symptoms experienced by patients with HF have been
previously linked with greater resource utilization34; therefore, improving symptom
management and self-care of patients with HF is a major strategy to reduce increasing costs
for healthcare systems.2

Our study findings provide practical implications for health care providers and systems.
Patients with HF can use daily diaries to record their symptoms and weight to detect subtle
changes over time. In particular, providers should encourage new patients with HF to use
diaries in order to emphasize self-care skills. Data from diaries would be helpful for
providers as patient recall can be poor between office visits. Health care providers also need
to evaluate health disparities such as patient literacy when recommending the use of a
symptom diary. Sedentary lifestyle and depression are risk factors for lack of engagement in
self-care and symptom assessment.23:29.35 Since depression has been shown to be directly
related to poor quality of life and increased mortality in patients with HF,24-26.36 jt js
essential for clinicians to address this modifiable condition. Other barriers may be cognitive
impairment in older patients with advanced HF that weakens their ability to interpret or
follow up on their symptoms.13:37 Referral to a HF nurse or clinic may be needed to provide
additional support in recognizing and documenting symptoms.38

This study was specific for rural patients with HF who face unique challenges. Along with
lower health literacy, patients living in rural areas lack access to primary and acute care
facilities and have lower income!6:39, less health insurance coverage??, and less education.#!
The challenges accumulate, placing rural patients with HF at higher risk for health-related
complications.1® Although this study was conducted in multiple rural settings, we believe
these data may have implications for all patients with HF, regardless of setting. There may
be significant disparities in access to health care; however, patients with advanced HF
generally face high symptom burden and require daily monitoring of symptoms. Diary use
has been shown to be associated with improved clinical outcomes in urban settings in other
chronically ill populations.10

We recognize the possibility that healthy participants may have been more compliant with
diary use and that this may have confounded the association of diary use and mortality.
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However, we standardized the diary use period for all participants and did not find
significant differences between groups other than depression and sedentary lifestyle, which
were included in the multivariable model. We assumed that diary use behavior remained
consistent in the groups beyond 3 months. This study used a multifaceted approach to
improve HF self-care that makes it less clear which intervention component was most
effective in improving clinical outcomes. Those who used diaries were non-randomized,
thus we cannot determine causality. Diary use may have been associated with other “healthy
user” characteristics. Finally, we may not be able to generalize beyond rural patients.

Despite the availability of costly invasive procedures and other guideline-driven therapy,
diary use should be considered as a simple, cost-effective means to improve health behavior
in patients with HF. Higher diary use was associated with lower all-cause mortality and was
likely related to more adherent patients who were very conscientious about changes in their
health. Future work may compare different methods to record symptoms digitally.
Additional studies are needed to confirm which patients with HF are more likely to use and
benefit from diaries. As more life-prolonging treatments become available, our evidence
base for HF symptom assessment and management must increase so that we can improve
morbidity and mortality as well as symptom burden and quality of life in this challenging
patient population.3!
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What is new
. This study highlights the value of routine weight and symptom monitoring in
a rural population of patients with HF.
. Patients who were engaged in diary use had better survival.
What are the clinical implications?
. These data suggest that health care providers should encourage patient
engagement in self-care activities such as daily weight and symptom
monitoring given the relationship with improved survival.
. Sedentary lifestyle was associated with all-cause mortality in this vulnerable

population. All patients should be encouraged to engage in physical activity.
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Cardiac and All-Cause Hazard Ratios Compared Among Diary Groups at Two Years Follow-up

Table 3

Cardiac Mortality *

All-Cause Mortality **

Variable Hazard Ratio (95% CI) | P-Value | Hazard Ratio (95% CI) | P-Value
No Diary Use Reference Reference
Low 1.69 (0.55, 5.20) 0.36 0.83 (0.35, 1.97) 0.66
Medium 0.74 (0.21, 2.60) 0.64 0.46 (0.19, 1.09) 0.08
High 1.04 (0.48, 2.20) 0.92 0.51 (0.30, 0.89) 0.02
Very High 0.61 (0.20, 1.87) 0.38 0.32 (0.14, 0.77) 0.01
Male Gender 0.48 (0.24, 0.99) 0.05 0.76 (0.47,1.23) 0.26
Sedentary 1.30 (0.68, 2.50) 0.43 1.65 (1.02, 2.60) 0.04
Depression (per SD) 1.17 (0.85, 1.61) 0.33 1.18 (0.94, 1.47) 0.15

SD: Standard deviation

*
Overall group effect not significant, P=0.67

Ak
Overall group effect significant, P=0.03
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Table 4

Predictors of Diary Use with Ordinal Logistic Regression

Variable Unadjusted OR (95% CI) | P-Value | Adjusted OR (95% CI) | P-Value
Male Gender 0.75(0.52, 1.07) 0.11 0.82 (0.57, 1.19) 0.30
Sedentary 0.60 (0.42, 0.86) 0.01 0.66 (0.46, 0.95) 0.03
Depression (per SD increase) 0.79 (0.66, 0.95) 0.01 0.84 (0.69, 1.0) 0.06

SD: Standard deviation
Dependent variable: level of diary use at the first 3 months

No Diary Use=0% days diary use; Low=1-50%; Medium=51-70%; High=71-90%; Very High=91-100%
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