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Abstract

Heart failure (HF) affects 6.2 million Americans, resulting in significant symptoms and suffering, with 20% readmitted within 30 days. According to the Strategic Analysis for Improvement and Learning data from Veterans Affairs (VA), HF readmissions increased from 20.2% in 2019 to 33% in 2020 in the Tampa Bay area. Telehealth services with the Annie application are successfully used among veterans with mental health problems. A pre-post intervention study examined the use of the telehealth service with Annie and educational support among patients with HF. A total of 35 veterans aged 49-82 years attending the VA heart failure clinic completed the study. Data on self-care, quality of life, and readmissions were collected at baseline, 30- days, and 90 days. Results showed significant improvement in self-care maintenance, management, and confidence at 30- and 90-days compared to baseline (p= 0.001 for all). Although not statistically significant at 30 days, the quality of life improved at 90 days (p=0.05). The readmission rates were significantly lower, with one patient hospitalized at 30 days and two patients at 90 days supporting the intervention. 

Keywords: Educational Support; Heart Failure; Mobile App; Quality of Life; Readmission; Self-care; Telehealth

Abbreviations

HF	:	Heart Failure
HSRD	:	Health Service and Research Development
HFSA	:	Heart Failure Society of America
IHI	:	Institute of Healthcare Improvement
MLHFQ	:	Minnesota Living with Heart Failure Questionnaire
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Introduction

Heart failure (HF) affects an estimated 6.7 million American adults, and the prevalence is expected to reach over 8 million by 2030 [1]. About one in five Americans (20%) are hospitalized within 30 days after an index admission for HF [2]. The Strategic Analysis for Improvement and Learning (SAIL) data from Veterans Affairs (VA) reported an increase in HF readmissions among veterans from 20.2% in 2019 to 28% nationally [3] and 33% among veterans from the Tampa Bay area among veterans in 2020 [4]. The chronicity of HF requires patients to follow complex medication regimens, daily symptom assessment, weight and diet management, and early decompensation intervention to avoid hospitalization [5]. While people with HF live longer and, as they age, have difficulty engaging in treatment plans, resulting in delays in seeking treatment for HF symptoms [6], poorer quality of life [7], and increased hospital readmissions [8]. Hospital systems have identified novel strategies to improve patient empowerment and self-management to promote healthcare system efficiency gains [9]. The American Heart Association supports telehealth services like virtual clinic visits, home monitoring, and mobile health technology could collectively improve HF self-care, thus reducing costly hospital admissions [10]. However, these services were inconsistently used among veterans with HF. 

The United States Veterans Affairs (VA) has been a leader in Telehealth. The VA delivered more than 2 million episodes of telehealth in 2019, of which more than 50% (1.1 million) were mental health appointments [11]. According to VA Health Service and Research Development (HSRD), telehealth allows veterans to stay connected to the hospital system and healthcare providers using resources such as regular telephone lines, cellular modems, and cell phones [12]. Technological breakthroughs such as an interactive voice response system among 331 veterans demonstrated 8.8% (p =.02) increased compliance with medication adherence at six months [13]. The American Heart Association supports telehealth services like virtual clinic visits, home monitoring, and mobile health technology could collectively improve HF self-care, thus reducing costly hospital admissions [10]. However, these telehealth services were inconsistently used among veterans with HF.

Although telehealth has become increasingly popular among VA healthcare entities during the Covid-19 pandemic [14], a large study of 3,449 veterans with HF reported that adherence to home telehealth monitoring was not associated with emergency room visits [15]. The VA uses a mobile application (Annie) to send short message service (SMS)/text messaging to patients on various topics, primarily for mental health. Using the Annie app with Telehealth showed promising improvement during the coronavirus pandemic for self-guided management of symptoms that enhanced knowledge, self-assertion, and more connection to their providers with their care [15]. Therefore, this quality improvement project aimed to explore the efficacy of an enhanced telehealth service with Annie App to provide educational support via text messages to improve HF self-care and quality of life and thus reduce readmissions for HF.

Materials and Methods

A pilot quality improvement project used a pre-post design to examine if enhanced telehealth service will improve self-care management and quality of life and thus reduce rehospitalization in 30 and 90 days. A retrospective chart review of 100 established veterans with HF were identified as potential participants. These participants were invited to participate in the enhanced telehealth clinic project. A convenience sampling of 35 HF participants who agreed to participate in the project was included. The project was approved by the local VA hospital where the project was implemented. All participants agreed to an online consent to be part of this project. 

Conceptual Framework

[bookmark: _Hlk46998915][bookmark: _Hlk45414663]This project was guided by the PDSA (Plan, Do, Study, Act) process improvement model framework of the Institute of Healthcare Improvement [16]. During phase one (Plan), reduced telehealth appointments at HF clinics and increased HF readmission indicated the need for the study to test the use of enhanced telehealth service at the HF clinics. In the second phase (Do), the study received approval for the project. Veterans with HF were invited, consented, and enrolled in the study. During the (Study) phase, enrollment of patients and data collection at baseline, 30 and 90-days were completed. Data were analyzed to determine the results of the intervention. In the fourth phase (Act), the results were presented to the leadership at the VA for adopting the enhanced telehealth system with the Annie App as a sustainable solution for the southwestern VA’s HF clinic (Figure 1).
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Figure 1: Framework for the project on Plan, Do, Study, and Act model.

Measures and Tools Used for Primary and Secondary Outcomes 

Primary Outcome Self-Care: Primary Outcome self-care was measured using self-care of HF Index (SCHFI) [17]. This validated questionnaire includes three self-care domains: Self-Care Maintenance, Self-management, and Self-Confidence, with 15 items for a total score of 100. Cronbach’s alpha is .56 to .82. Test-retest reliability 0.90. 
Quality of Life: Quality of life was measured using the Minnesota Living with HF [18]. The MLHFQ is a self-administered disease-specific quality of life questionnaire for patients with HF. It includes 21 items rated on six-point Likert scales, representing different degrees of impact of HF on quality of life with an acceptable validity (Cronbach’s alpha coefficient= >0.70). The southwestern FL VA HF clinic has permission to use this validated instrument until 2028.
Secondary Outcome: Secondary outcome on HF hospitalization was collected at 30- and 90 days by patient interview and confirmed by chart audit.
Demographic Data: Demographic data were collected at baseline using a prior validated questionnaire on Age, sex, race/ethnicity, marital status, education, socioeconomic data, and medical history.
Clinical Data: Clinical Data were collected at baseline on HF duration, HF class, ejection fraction, and medication list patient interview and confirmed by chart audit.

Intervention with Enhanced Telehealth Service

The enhanced telehealth service included the telehealth with Annie App and virtual educational support. All participants consented and enrolled were asked to download the Annie App on their mobile phones. Participants received motivational text messages every day on HF self-care. These daily text messages were sent automatically for the first 4-weeks. Participants were informed to refrain from replying to these messages. In addition to the daily text messages, the participants received telehealth virtual educational support each week. The virtual telephone support topics include information on diet, monitoring weight, activity, blood pressure, and warning signs based on modules published by the Heart Failure Society of America (HFSA) with permission. See (Figure 2) below for sample Text messages sent via Annie App.
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Figure 2: Samples of Text messages send daily vis Annie App.

Data collection and Follow-up
[bookmark: _Hlk46998846]
All consented participants completed a demographic and clinical questionnaire, and data was confirmed by chart review. In addition, the Self-Care of Heart Failure Index (SCHFI) and Minnesota Living with Heart Failure Questionnaire (MLHFQ) were also completed before the first virtual educational support meeting. 

All follow-up visits with participants were conducted via telehealth. Outcome data on self-care and quality of life were completed by participants during the virtual visits at 30 and 90 days. The number of HF-related hospital admissions was obtained from patients during follow-up and confirmed by chart review. 

Participants were identified with a subject number with no identifiable data. All hard copy data were secured at the PI’s office under lock and key. Electronic data were stored in a password-protected computer. 

Data Analysis

This project used the Statistical Package for Social software for data analysis (SPSS). Univariate descriptive statistics were computed on baseline covariates on demographics (age, gender, race/ethnicity, and education) to describe the sample characteristics. Mean, and standard deviation were calculated for all continuous variables, including age, self-care, and quality of life scores. Pre-and post-implementation comparisons of baseline, 30, and 90-days were made using Paired t-tests on improved self-care and quality of life. 

Results

[bookmark: _Hlk45483658]A total of 35 participants completed the study. As indicated in (Table 1), participants ranged between 49-82 years of age (Mean 65.69 + 9.65); 97% were males, 63% white, and 77% were married. About 70% had a high school diploma, 54% were classified as NYHA group II, 37% had a low ejection fraction below 40% (Mean 43.77 + 13.64), and 57% had Ischemic HF.
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Table 1: Demographic and Clinical Data.

Primary Outcomes

As shown in (Table 2), Paired T-test showed significant improvement in all three domains of self-care, self-care maintenance, management, and confidence (SCHFI) at 30 and 90 days (p=0.001 for all). Although not statistically significant, the quality of life (MLHFQ) score was close to significantly improving at 90 days (p=0.055). 
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Table 2: Paired Sample T-Test Compared Mean Scores at Baseline with 30-days and 90-days.

Secondary Outcomes

Hospital admissions for HF at 30 days and 90 days were extracted from chart audits. One patient (3.13%) at 30 days and two participants (6.26%) at 90 days were hospitalized.

Although all participants actively used the Telehealth service, fifteen of the 35 patients actively used the Annie app. Most of the participants who inconsistently used the Annie App were older adults who reported needing help using the technology. 

Discussion

Telehealth services mainly focus on predicting acute decompensation episodes usually associated with fluid congestion requiring therapy optimization. Clinical practice guidelines on chronic HF recommend daily weight measurements and include a warning alert when an increased weight of more than three pounds in a day is observed [5]. Conflicting results have been published in large randomized clinical trials on telehealth interventions in HF to reduce hospitalization rates [19,20]. A large study among veterans showed no association between adherence to home telehealth and ER visits [15]. On the other hand, evidence from research that used structured telephone support improved the self-care and quality of life of HF patients [21]. These findings are supported among veterans in this study that showed significant improvement in all self-care domains and close to being significant for quality of life and reduced readmissions. Our results are further supported by an earlier study of one-hour, nurse-led, in-person education and follow-up by telephone over three months that improved self-care and quality of life [7,22,23]. Similarly, a nurse-led HF clinic reduced HF readmission in Sweden [24].

Given the significance of improved outcomes in self-care, quality of life, and readmission rates, we propose that facilitating additional education to patients during each visit, Face-to-Face or virtual, by nursing staff is a feasible option in all HF clinics. Healthcare providers can facilitate and change practice patterns by establishing a short and straightforward educational template for ease of understanding by patients. The HF clinic staff can initiate early education, save lives, and prevent unnecessary readmission. 

Limitations

Several unprecedented events impacted the outcome of the project. The most significant variable was Covid-19. Most Participants were older and had a hard time using the Annie app. It took much work to meet patients in person to help them with their questions about using the Annie app. Participants who were already enrolled in another telehealth program other than HF were the ones who found it easier to use telehealth. This study was conducted in one VA HF clinic and enrolled primarily male veterans; hence not generalizable.

Conclusion

The results of this project can help the facility save on the cost of unnecessary readmission, improve HF self-care, and save lives. The result of this pilot project was presented to the facility for proposed implementation at the local VA. The Annie App has been implemented along with the telehealth service for HF patients who will receive education after discharge via Annie App.
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Too much salt absorbs water like a sponge and causes you to retain water in your body.

Hi, this is Annie again. Limit total fluid intake to 1500 le or 50 ounces daily.

Too much salt and water cause swelling in your legs, and stomach, and cause difficulty
breathing.

Hi. this is Annic. Try walking as much as you can daily, or at least 3 to 4 days a week.

Hi, this is Annie. Use no more than half a teaspoon of salt daily. Do not sprinkle extra salt on
food.

Hi, this is Annie. Check your weight daily. If your weight is 3 pounds more than the previous
day, call your doctor’s office immediately for a follow p. You may need an extra dose of
water pill.

Hi. this is Annie. Do not forget to take your medication as prescribed by your doctor.

Hi. this is Annie. How are you? If you are craving salt, buy a salt substitute called “No salt”
“This tastes like salt and is great for sprinkling on food.

Hi. this is Annic. Maintain a daily log of your weight and symptom diary.
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