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a b s t r a c t

Objectives: To examine the effects of the Roy Adaptation Model-based interventions on adaptation in
persons with heart failure.
Methods: A quasi-experimental study was conducted in Hangzhou, China, fromMarch 2018 to November
2019. A convenience sample of 112 participants with heart failure from a multi-campus hospital was
enrolled. Participants were allocated into an intervention group (n ¼ 55) and a control group (n ¼ 57)
according to their hospitalized campus. A culturally-tailored care plan intervention based on the Roy
Adaptation Model was performed in the intervention group. The control group received bedside patient
education and a regular booklet for HF home care before discharge. Heart ultrasound, Minnesota Living
with Heart Failure Questionnaire (MLHFQ), a knowledge survey, Self-care Heart failure Index (SCHFI), and
Coping and Adaptation Processing Scale-Short Form (CAPS-SF) were used to measure patients’ levels of
adaptation of physical function, self-concept, role function, and interdependence at baseline and six
months after discharge.
Results: Ninety-one participants with complete data, 43 in the intervention group and 48 in the control
group, were included in the analysis for the primary endpoints and showed adaptive improvement
trends. Most patients in the intervention group completed 60% or more of the given interventions. At the
sixth month after discharge, compared with the control group, the intervention group had improved
adaptive behaviors showing higher scores of the MLHFQ (70.90 ± 22.45 vs. 54.78 ± 18.04), heart failure-
related knowledge (13.79 ± 2.45 vs. 10.73 ± 4.28), SCHFI maintenance (57.67 ± 13.22 vs. 50.35 ± 10.88),
and CAPS-SF (40.23 ± 4.36 vs. 38.27 ± 2.60) at the six-month follow-up (P ＜ 0.05). There were no
significant differences between the two groups in the scores of left ventricular ejection fraction, scores of
SCHFI management and SCHFI confidence subscales (P > 0.05).
Conclusions: The findings reported evidence of positive adaptation in patients with heart failure, indi-
cating that the Roy Adaptation Model is an effective guide for developing an implemented framework for
the nursing practice of the patients. The culturally-tailored care plan intervention is helpful to improve
adaptation of patients with heart failure.
© 2020 The authors. Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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What is new?

� This study provided empirical evidence on testing the Roy
Adaptation Model in heart failure context within the Chinese
culture.

� Nurse-led personalized care planning is an effective interven-
tion to activate and empower patients, thus, improves adapta-
tion of the persons with heart failure.

� Illness-related recommendations for developing behaviors
within the four adaptive modes should be easily accessible to
patients after discharge.
1. Introduction

Heart failure (HF) is a complex and potentially devastating
chronic illness developed as a result of coronary artery disease,
valvular heart disease, cardiomyopathy, or other heart diseases,
affecting around 26 million people worldwide [1,2]. Recent
epidemic data show that the estimated prevalence of HF is
increasing among Chinese populations nationwide with an
increasing prevalence of cardiometabolic disorders. Findings of the
China-HF Registry indicated 4.1% in-hospital deaths among hospi-
talized HF patients and 32.8% readmission rate within one year
after hospital discharge [3]. What’s worse, the chronicity and
severity of HF complications lead to increased disability and mor-
tality, challenging an individual’s adaptation and public health
services [4,5].

Previous studies suggested that premature deaths caused by HF
may be preventable if patients are able to recognize early escalating
symptoms and seek immediate medical attention [6,7]. It’s
acknowledged that patients require self-management strategies
and self-care behaviors to help them prevent worsening and adapt
to the HF [8e10]. Accordingly, there has been a great many studies
for developing and evaluating HF management programs world-
wide. The effectiveness of regular structured telephone follow-up
and telemedicine monitoring for improving short-term clinical
outcomes and self-care behaviors have been demonstrated among
HF patients [10e12]. A person-centered approach, multidisci-
plinary strategies, and transitional care service were recommended
to use in clinical settings [2,8,13]. And, researchers found that the
anticipated health outcomes may be evidenced in symptom man-
agement, behavior modification, knowledge, use of health care
resources, low readmission, quality of life, coping efficacy, health
status, and cost of health [5,14,15].

Empirical evidence has shown that, during in-patient and
immediately post-discharge, nurse-led structured personalized
care planning inclusive of strategies to symptom control, lifestyle
modifications, and prevention of complications for adults with
chronic diseases improves health outcomes, including reduced
symptom severity, a better quality of life, and lower readmission
[16,17]. As reported, evidence-based individual approaches for HF
in the clinical setting emphasize the need of a care plan to facilitate
successful adaptation by setting specific, shared, proximal goals,
developing an effective strategy for self-monitoring, scheduling a
regular follow-up in-person and telephone, encouraging self-
report, increasing self-efficacy, and coordinating patients’ essen-
tial relationships with the environment [8,17,18]. Any approach to
the personalized nursing care of the chronically ill and their fam-
ilies must be implementable in individuals’ daily life and oper-
ationalized to help mitigate the diversity, complexity, and
multiplicity of the symptoms that HF can cause [17,19]. While
numerous individualized services exist, empirical support and
practice experience of personalized care planning applied in HF
management still need to be further explored to facilitate
adaptation.

2. Conceptual model

Roy Adaptation Model (RAM) was used to guide this study. RAM
explores the interrelationships among humanism, health, and the
environment. RAM outlines theoretical concepts of stimuli, coping
processes, adaptive modes such as physical, self-concept, role
function, and interdependence, as well as an adaptive response
including adaptive/ineffective behavior [20,21]. According to the
RAM, stimuli activate coping processes. The responses and behav-
iors to stimuli can be observed in four interrelated adaptive modes.
Physical mode refers to an individual’s physical and chemical pro-
cesses involved in the function and activities of a living organism.
Self-concept mode shows physical, psychological, and spiritual self
at a given time, formed from internal perception and perceptions of
others’ reactions. Role function mode relates to each role and its
functioning unit in society. Interdependence mode represents the
close relationships of people with significant others [21]. Adapta-
tion is conceptually defined as the process and outcome whereby
the thinking and feeling person uses conscious awareness and
choice to create human and environmental integration [22].
Further studies on developing the operationalized concepts for
practice guidance and inquiry of the adaptation process using
empirical indicators in illness contexts are still needed for the RAM
validation and refinement.

Stimuli are the points of interaction of the human system and
environment which provoke responses [23]. In this study, focal
stimuli were identified by the duration and severity of HF, while
contextual stimuli were related to patients’ demographic charac-
teristics, lifestyle behaviors, and health promotion activities. Re-
sidual stimuli operationalized as unknown factors that might be
rooted in cultural beliefs and values. Previous studies showed that
HF patients might experience physical symptoms, such as fatigue,
edema, sleepiness, and dyspnea, and emotional symptoms, such as
depression, worries, and cognitive problems [24,25]. Additionally,
HF patients struggle with uncertainty, questions about themeaning
of life, adjusting to the natural dynamic of the illness, and life re-
adaptation [5,9,14], thereby, tend to have considerable difficulty
in coping with challenging situations.

The coping progress to HF is complex and interactive for pa-
tients due to the interconnectedness of the subjectively experi-
enced reactions to HF and various medical, sociodemographic,
social, and cultural factors. Using empirical inductive and deductive
strategies, the adaptive responses to HF have been delineated in
previous studies [26]. These were manifested in four modes indi-
cating physical function focused on heart function, self-concept
incorporated with physical self and mental self, role function
associated with individuals’ performance in illness management
(disease-specific knowledge and self-care behaviors), and interde-
pendence related to the feeling of being supported. Nurses are
required to act to help patients cope with HF symptoms, arrange
their personal and environmental resources, and modify lifestyle
behaviors to living well with the HF. Hence, in this study, a cultural-
tailored personalized care planning is assumed to bridge the gap of
interactions among all these stimuli, patients’ perceptions of illness
impact, and coping behaviors.

In the series of studies investigating the adaptation level to the
HF, heart function, quality of life, disease-related knowledge, self-
care behaviors, and the ability of coping were applied to
measuring the health outcomes of living with HF. Improving
knowledge and skills are beneficial for optimizing self-care be-
haviors [8,27]. HF self-care refers to a decision-making process that
individuals and their families perform health-promoting activities
to maintain health and manage illness, including self-care
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maintenance, self-care monitoring, and self-care management, as
well as the influence of symptoms [8,28]. Moreover, quality of life,
commonly used in HF management program evaluation, reflects
the subjective sense of overall well-being. Extensive researches
have shown that the enhancement of self-care behaviors is asso-
ciated with adaptive capacity (individuals’ capacity of coping stra-
tegies), has positive impacts on reducing hospital readmissions,
and leads to an improved quality of life [9,27,29]. These empirical
indicators indicate the efforts a person made for physical, psycho-
logical, and social well-being, being consistent with the contents of
adaptive modes. A meta-analysis by Chiou [30] also evaluated the
empirical adequacy of the interrelationships between adaptive
modes and supported their integrated functions for adaptation.

As noted in the RAM, individual behavior is viewed concerning
the four adaptive modes and observed by coping and cognitive
strategies. The concept of adaptation represents positive coping
[21]. Therefore, the individual’s capacity of coping style within four
modes was adopted to describe the goal of nursing as the promo-
tion of adaptation for HF patients in this study. The readmission
rate caused by HF was employed to evaluate the patients’ health
outcomes in a short-term period.

Based on the above definitions and nursing statements, a
theoretically hypothesized model was proposed for guiding the
development and evaluation of cultural-tailored care planning to
help HF patients develop adaptive behaviors (Fig. 1). Therefore, the
research objective was to evaluate the effects of the theory-guided
interventions on an individual’s abilities within four adaptive
modes, which were expected to be assessed by biological data,
quality of life, HF knowledge, self-care behaviors, and usage of
health resources. The level of adaptation to HF was measured by
readmission and adaptive capacity.

3. Methods

3.1. Study design

This is a quasi-experimental study with a follow-up of HF par-
ticipants to six months post-discharge. The study complied with
the guidelines for reporting standards of nonrandomized evalua-
tions of the behavioral intervention study, Transparent Reporting of
Evaluations with Nonrandomized Designs (TREND) Checklist [31].
Fig. 1. Conceptual-theoretical-empirical structure of adaptation to heart failure.
NYHA ¼ New York Heart Association. RHPT ¼ Return to Home Planning Template. NWCP
MLWHFQ ¼ Minnesota Living with Heart Failure Questionnaire. SCHFI ¼ Self-care Heart fa
3.2. Participants and setting

The entire study was conducted between March 2018 and
November 2019. Using convenience sampling, patients were
recruited by nurses caring for them from two cardiology de-
partments of a single multi-campus hospital in Hangzhou, China.
Inclusion criteriawere: adults (18 years and older), a diagnosis with
HF and defined by the New York Heart Association (NYHA) stage II-
IV, HF patients after acute treatment with telephone access, fluency
in Mandarin Chinese, ability to communicate verbally, and no
mental disorder. Patients who were unwilling to participate were
excluded. To reduce the bias caused by sample interaction, enrolled
participants were allocated into the intervention and control
groups according to their hospitalized campus.

3.3. Intervention

3.3.1. Control group
Participants in the control group received bedside patient edu-

cation relating to symptom monitoring and self-management
strategies from a nurse caring for them. A regular booklet for HF
home care, including information on the treatment of HF, common
health issues, development of healthy lifestyle behaviors, sugges-
tions of intake of medication, and compliance to follow-up, would
be given to patients and their caregivers before discharge. Addi-
tionally, nurses would call patients every three months to investi-
gate their health status. Patients are encouraged to visit a
cardiologist every month or in an emergency. The intervention was
delivered by full-time nurses from the cardiology department.

3.3.2. Intervention group
The tailored personalized care planning was an integration of

widely used and effective approaches, involving a structured tool
(Return to Home Planning Template, RHPT, Appendix Table A1),
nurse-led communication plan (Nurses’ Weekly Communication
Planning, NWCP, Appendix Table A2), telephone follow-ups,
internet-based consultation via WeChat, and tracking patients’
outcomes. Details were elaborated in Table 1, including the objec-
tives, main tasks performed by nurses, and patients’ adaptive tasks.
The period time of six months for interventions was established
according to the Chinese HF guideline [32]. Intense observation
¼ Nurses’ Weekly Communication Planning. LVEF ¼ Left ventricular ejection fraction.
ilure Index. CAPS-SF ¼ Coping and Adaptation Processing Scale-Short Form.



Table 1
Outline and the content of the personalized care planning intervention.

Stage Objectives Main tasks performed by nurses Patients’ adaptive tasks

Pre-discharge
Preparation for

discharge
Assessing patients’ health status and making
tailored recommendations

$ Reviewing patients’ history of treatment
$ Assessing patients’ self-care behaviors
$ Discussing patients’ experiences of HF control
$ Setting personal goals
$ Developing a personalized RHPT;

$ Acquiring information
$ Mitigating fluid overload
$ Reviewing the RHPT

Post-discharge
Ten telephone

calls
Facilitating patients’ adaption to HF:
knowledge acquisition, skill training,
behavior changing and reflecting

$ Evaluating patients’ completion of prior planning
$ Assessing individuals’ performance of self-care of HF
$ Answering patients’ questions
$ Discussing cultural-tailored self-care knowledge
$ Discussing cost-effective care planning and refining the RHPT (dietary
management, medication adherence, self-monitoring of fluid, exercise,
prevention and early detection of complications)

$ Encouraging patients to build supportive relationships with family and
friends;

$ Reflecting self-care experi-
ence and goal achievements
during this period

$ Setting goals, planning,
prioritizing, and pacing

$ Monitoring and managing
HF symptoms and body
responses

$ Using available resources
(personal, community, and
social) effectively

$ Seeking support of family
and friends

$ Changing behaviors to
minimize HF impact

$ Taking actions to prevent
complications

Weekly
internet-
based
consultation

Reinforcing the interventions and creating a
supportive environment by organizing
WeChat forums

$ Encouraging patients to share experiences with peers in WeChat forums
$ Solving the common problems reflected by patients
$ Discussing self-care knowledge

$ Processing and sharing
emotions

$ Seeking resources from
specialists and peers

$ Obtaining and managing
social support

$ Recognizing limits
$ Managing symptoms and
side effects

Tracing
patients’
outcomes

Building a close relationship between nurses
and patients

$ Monitoring patients’ self-care progress
$ Preparing the motivational interviewing

$ Keeping engaged in the self-
care of HF

$ Reporting health-related
indexes

Clinic follow-
ups
(optional)

Regular follow-up and providing the support
of health care professionals

$ Navigating the health care profile
$ Summarizing patients’ needs and reporting them to physicians
effectively

$ Keeping appointments
$ Performing treatments
$ Using resources effectively

Note: HF ¼ heart failure. RHPT ¼ Return to Home Planning Template.
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after the acute treatments was also recommended for home care.
Therefore, after discharge to one month, researchers gave patients
phone calls once per week. In the second month, researchers
reduced the frequency to one time every two weeks, then to one
time per month in the following three months. Ten telephone calls
were required in this study. These nursing interventions was per-
formed by six trained researchers who had a Master degree with
clinical nursing experience, as well as collaborating with the nurses
caring for enrolled patients in the hospital.

The RHPT was developed based primarily on the regular clinical
booklets, evidence-based medical and nursing guidelines
[10,32e35]. Recommendations from guidelines were adapted for
operationalization in the local healthcare context through informal
discussions with interdisciplinary teammembers. RHPT served as a
tool for clinicians and patients to integrate goals into daily life and
to iterate personalized strategies.

The interventional study phases were presented in Table 1. In
the pre-discharge phase, using RHPT, a written copy of the tailored
recommendations on diet, pharmacological treatment, physical
activity, self-care, symptom management, and emotional control
were given to patients and their caregivers. The tailored RHPT was
made by patients and their nurses after considering individuals’
health needs adequately. The post-discharge phase included the
patients’ home care and follow-up visits. Patients were encouraged
to continue using RHPT at home before their first follow-up visits.
To trace the achievements of goals, patients were required to record
their daily health behaviors, then, researchers used a teach-back
approach for telephone communication. Based on patients’ or
caregivers’ interpretation of the given information and reporting of
problems in managing HF at home, researchers could understand
the symptom experience of patients, then, provided an evaluation
of patients’ accomplishments in following the RHPT, further edu-
cation, advice on re-optimizing pharmacotherapy, and a summary
of prioritized problems, then the data were recorded in NWCP.
Furthermore, researchers discussed with patients and/or their
caregivers to help them set new goals and develop appropriate
adaptive behaviors. Researchers ended every telephone call with an
open-ended question, for example, “Do you have any questions?”
or “What else can I do for you?“, and then summarized the content
of the call and set a date for the next telephone call. If needed,
researchers gave patients and their caregivers suggestions for the
next physician clinic visit.

To augment nursing support, WeChat (the most widely used
smartphone messaging application in China, like Facebook) was
used to encourage HF patients to participate in online forums that
allow them and their caregivers to develop knowledge, exchange
comments about self-management, and discuss health issues. The
WeChat group managed by researchers consisted of patients, their
caregivers, and three nursing specialists. Every Wednesday, re-
searchers would post worthwhile information on protective
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lifestyle changes to improve HF symptom management. Addition-
ally, every Friday, researchers would provide detailed recommen-
dations for specific problems, which were collected and
summarized from routine follow-up telephone contacts.

Across the whole health program, to measure progress over
time, HF health status was retrieved from the electronic health
record to help researchers find potential problems as adaptive tasks
that patients needed to solve or report in follow-up visits to phy-
sicians. Ideally, health records enabled researchers to be familiar
with patients’ health status, which leads to close relationships
between researchers and patients.

3.4. Outcome measures

At enrollment and six months later, participants completed
surveys that investigated demographics, adaptive behaviors, and
adaptive capacity. A completion survey was investigated by a
graduate nursing student. Overall, the instruments used in this
study were as follows and the permissions for the use were
authorized by their authors.

3.4.1. Patients’ demographic information
An investigator-developed questionnaire was used to collect

patients’ demographic characteristics, lifestyle behaviors, medical
histories, treatment histories, health costs, and length of stay dur-
ing prior hospitalization.

3.4.2. Intervention fidelity
Each patient in the intervention group was provided with a

written copy of the tailored RHPT for recording proximal goals and
reminding health behaviors. To facilitate self-monitoring, partici-
pants were asked to record their HF symptoms and coping
methods, then gave verbal reports in telephone follow-ups.
Adherence to the intervention was assessed by their involvement
in telephone call and researchers’ NWCP records during the six
months. The patients’ participation of WeChat was observed by
researchers, and the investigations on patients’ understandings of
the given knowledge were conducted in telephone call under the
teach-back method.

3.4.3. Adaptative modes
The physical adaptation was measured by heart ultrasound. To

be specific, left ventricular ejection fraction (LVEF) reflecting the
prognosis of HF was used for assessing heart function. The LVEF was
determined by heart ultrasound.

Self-concept adaptation representing physical self and personal
self was assessed by the quality of life. The Minnesota Living with
Heart Failure Questionnaire (MLHFQ) including physical,
emotional, and other domain was selected. The MLHFQ, a disease-
specific questionnaire, is a 21-item and a 6-point response Likert
scale (0e5) for investigating patients’ everyday living problems
relevant to HF and their impact on physical activity, social inter-
action, sexual activity, and emotions [36]. The Chinese version of
the MLWHF has good internal consistency with a Cronbach’s a of
0.88 [37].

Role function showing an individual’s competency in HF man-
agement was evaluated by self-care behaviors and knowledge.
Further, self-care behavior was measured using the 22-item Self-
care Heart Failure Index (SCHFI v.6) which included three sub-
scales [38]. As reported, Cronbach’s a of Chinese version on self-
care maintenance scale was 0.66, on self-care management scale
was 0.74, and on self-care confidence scalewas 0.87 [39]. Shortened
from the Atlanta Heart Failure Knowledge Test (A-HFKT) [40]，a 6-
question and 4-point response knowledge questionnaire with a
Cronbach’s a of 0.74 was used to evaluate patients’ knowledge for
fluid overload prevention and HF symptom identification.
Interdependence mode relating to the relationships between

patients and significant others was observed across the interven-
tional project. Participants’ feelings of being supported would be
evaluated by nurses and recorded in the NWCP. Quantitative data
were collected on intervention adherence.

3.4.4. Adaptation evaluation
The 15-item Coping and Adaptation Processing Scale-Short

Form (CAPS-SF), a RAM-based instrument [41], was applied to
assess individuals’ adaptive capacity of coping with HF conditions.
Each item is endorsed on a 4-point scale. The range of scores is from
60 to 15 with a high score indicating a more consistent use of the
identified strategies of coping. The Chinese version with sound
psychometric properties was translated and validated [42].
McDonald’s Omega of Chinese version was 0.82. Additionally, the
readmission rate due to HF and time to the first readmission were
observed according to patients’ self-report.

3.5. Data analysis

The required sample size was estimated using the G-power 3.1.
According to the data from an eight-weeks personalized rehabili-
tation program for HF patients, an effect size of 0.5 was determined
by the difference in scores of the quality of life among studied
groups [43]. Considering the 20% attrition, the minimum total of 41
participants for each group would be adequate to achieve an 80%
power to detect a 0.5 effect size at a 5% level of significancewith the
T-test method.

Patients’ demographic information was summarized using
descriptive analysis. Chi-square test was used to estimate the dif-
ference in categorial data, and t-test for continuous variables (age
and length of hospital stay). As per the scoring manual, raw scores
from the SCHFI were tabulated into standardized 100-point scales,
as well as theMLHFQ. To examine the between-group differences at
baseline and completion, an independent sample t-test was
adopted. Pre-intervention and post-intervention scores for each
scale were compared using paired-sample t-tests. The difference in
readmission rate between groups was compared using the Chi-
square test. SPSS version 22.0 was defined using a 2-sided signifi-
cance level of a ¼ 0.05.

3.6. Ethic consideration

The study protocol was approved by the ethics committee of Sir
Run Shaw Hospital affiliated to Zhejiang University School of
Medicine (No. 20171120-14). Participants were informed about the
study purpose and their rights to withdraw from the study at any
time without penalty on their present or future care. Completed
written consent was obtained from every participant.

4. Results

4.1. Study recruitment

We summarized the flow of study phases (see Fig. 2). Totally 112
HF patients met inclusion criteria and agreed to participate were
successfully allocated into the intervention group (n ¼ 55) and
control group (n ¼ 57). Finally, 91 participants completed the trial
and were included in data analysis. Attrition at six months was
18.8%. Two patients died of HF in the intervention group, while no
death reported in the control group. Five persons in the interven-
tion group were removed for missing more than four times tele-
phone contacts. They were not available for accepting telephone
communication for personal reasons, such as work time, terrible



Fig. 2. Flow of participants through the personalized care planning intervention study.
MLHFQ ¼ Minnesota Living with Heart Failure Questionnaire. SCHFI ¼ Self-care Heart Failure Index. CAPS-SF ¼ Coping and Adaptation Processing Scale-Short Form. RHPT ¼ Return
to Home Planning Template.
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physical health, and feeling depressed at that time (we collected
this information in the later telephone contact).
4.2. Participants’ characteristics

Of the 112 patients at baseline, most patients were male (73.2%),
Han Chinese (100%), no religions (77.7%), and had less than a high
school education (75.0%). Patients were asked to take about five
types of medicines during and after discharge. Most patients were
on evidence-based HF therapies on admission including diuretic
(85.7%, 96/112), b-blockers (76.8%, 86/112), statins (55.4%, 62/112),
potassium supplement (42.0%, 47/112), and aspirin (42.0%, 47/112).
Among the participants, most were dependent on caregivers for
daily care. Additionally, 78.57% of patients (88/112) at baseline re-
ported that hospitalization and health expenses caused by HF
influenced their life seriously. Average hospitalization fee (53,000
CNY, 7571 USD) exceeded their family income per month if paid
out-of-pocket. Participants’ characteristics were summarized.
There is no statistical difference between the two groups at base-
line (Table 2).
4.3. Adherence of patients

We assessed the participants’ adherence to the interventions by



Table 2
Patient characteristics at baseline [n (%)]

Variables Intervention group Control group t/c2

(n ¼ 55) (n ¼ 57)

Age (Mean ± SD) 65.71 ± 13.42 69.02 ± 12.10 -1.372
NYHA stage 2.885
NYHA II 11 (20.0) 5 (8.8)
NYHA III 26 (47.3) 31 (54.4)
NYHA IV 18 (32.7) 21 (36.8)

Sex 0.293
Male 39 (70.9) 43 (75.4)
Female 16 (29.1) 14 (24.6)

Marital status 1.205
Unmarried 2 (3.6) 3 (5.3)
Married 50 (90.9) 48 (84.2)
Devoiced/widows 3 (5.5) 6 (10.5)

Religion 5.269
No religion 42 (76.4) 45 (78.9)
Buddhist 11 (20.0) 9 (15.8)
Other(s) 2 (3.6) 3 (5.3)

Education level 1.428
Primary school 30 (54.5) 35 (61.4)
Middle school 9 (16.4) 10 (17.5)
Senior high school 10 (18.2) 9 (15.8)
University 6 (10.9) 3 (5.3)

Job 1.260
Retirement 17 (30.9) 28 (49.1)
Employed 13 (23.6) 3 (5.3)
Unemployed 25 (45.5) 26 (45.6)

Caregivers a

Self 30 (54.5) 31 (54.4) <0.001
Spouse 34 (61.8) 34 (59.6) 0.055
Children 28 (50.9) 31 (54.4) 0.136
Others 2 (3.6) 1 (1.8) 0.001

Family income (per month, CNY) 0.627
<4,000 21 (38.2) 15 (26.3)
4,000e9,999 23 (41.8) 17 (29.8)
10,000e15,000 9 (16.4) 24 (42.1)
>15,000 2 (3.6) 1 (1.8)

History of chronic illness a

T2DM 22 (40.0) 13 (22.8) 3.817
Hypertension 26 (47.3) 31 (54.4) 0.562
Stroke 9 (16.4) 13 (22.8) 0.730

Length of stay (days, Mean ± SD) 9.54 ± 7.46 10.54 ± 6.71 -0.711

Note: NYHA ¼ New York Heart Association. T2DM ¼ Type 2 diabetes mellitus. a

Multiple-choice question. 1000 CNY z 143 USD.
All P >0.05.
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their acceptance of telephone calls and WeChat attendance. These
data were recorded in RHPT and NWCP. Shown in Fig. 2 43 patients
(78.2%, 43/55) in the intervention group provided at least six verbal
reports. 49.1% of participants (27/55) were active in communicating
with peers and health professionals, sharing experience and in-
formation, and discussing the health issues in WeChat forums. An
analysis of patients’ online messages and feedback showed recur-
ring responses and changing expectations to reconstruct their lives
to accommodate their illnesses. Based on these, we estimated that
around 70%e80% of participants completed 60% or more of the
nursing interventions during the six-month follow-up period.
4.4. Effects of theory-guided intervention on behaviors within
adaptive modes

The health outcomes from baseline to sixth month in the two
groups were displayed in Table 3. There were no differences be-
tween the two groups at baseline. Scores of LVEF, total MLHFQ,
MLHFQ physical subscale, HF knowledge, and SCHFI (management)
in the control group increased with statistical significance. Patients
in the intervention group got significant improvements in all the
outcomes (except scores of SCHFI management and confidence
subscales) and showed more significant improvement compared
with the control group. No statistically significant differences for
LVEF, and scores of SCHFI (management) and SCHFI (confidence)
were found between two groups.

4.5. Effects of theory-guided intervention on adaptation

After discharge within six months, one patient in the inter-
vention group and three in the control group readmitted. The dif-
ference in admission ratewas no statistically significant (c2¼ 0.130,
P ¼ 0.718). Shown in Table 3, we found that the difference between
groups in scores of CAPS-SF was statistically significant (t ¼ 2.571,
P ¼ 0.012). There was a significant improvement in the score of
CAPS-SF over time in the intervention group (t ¼ 4.219, P＜0.001),
but no increase in the control group (t ¼ �0.380, P ¼ 0.705).

5. Discussion

The findings indicated that the RAM-based interventions
aligned with patients’ treatment plans, had significant beneficial
effects on the promotion of HF patients’ adaptation, and the
strengths of this study should be interpreted in the context of the
study limitations. As a care plan tool, RHPT emphasized the
development of patients’ adaptive capacities to effectively manage
HF and prepares them for their ensuing personal responsibilities.

Six months following discharge, patients’ physical data of LVEF
had improved in two groups. No significant difference in LVEF be-
tween two groups was found. Considering the status of HF, the
biological function of the heart is irreversible and hard to recover
through nursing interventions. Previous studies revealed a similar
result that physical function can improve substantially within six
months with HF management service [3,44]. The finding might be
explained by the usage of evidence-based medical therapies and
good medication adherence, which agreed to previous studies
[3,45,46]. A qualitative study reported that Chinese adults with
cardiovascular diseases tend to recognize taking medicines as their
responsibilities in HF self-management [9]. As the data showed,
most patients were asked to take about five types of medicines for
cardiac rehabilitation on admission and after discharge. Future
studies on personalized care planning for promoting physical
adaptation are still required, for example, personalized exercise tips
aimed at physical function. Six-minute walk distance has
commonly reported in other studies [47,48], showing a significant
increase in physical adaptation after a 3-month and 6-month HF
education.

Regarding the adaptation in self-conceptmode, the total score of
MLHFQ had increased in both groups. What’s more, we found that
the interventional group had improved significantly more on the
emotional dimension. The patient’s perceptions of the HF impact
and its treatment on daily life are related to physical and personal
selves [5,26]. Commonly, HF patients have feelings of weakness,
fatigue, worrying, depression, and uncertainty. As well, HF patients
may have difficulties in daily activities, such as walking, sleeping,
and social involvement. These might result in inappropriate self-
evaluation, causing the adaptive problem of low self-esteem. Mel-
nikov et al. [49] found that the interaction between body image and
depression was associated with personal well-being among pa-
tients with heart diseases. A RAM-guided study supported that
patients’ quality of life can be enhanced after attending the HF
rehabilitation program, and individuals’ physiologic status has a
strong association with psychological and role function [48]. A
systematic review revealed that personalized care planning for
adults with chronic health conditions has a positive impact on
psychological health, such as mitigation of depression [16]. In this
way, the adoption of individuals’ feelings about themselves is



Table 3
Health outcomes comparison between the intervention and control groups at baseline and 6th month (Mean ± SD).

Outcomes Intervention group (n ¼ 43) Control group (n ¼ 48) t1 P1 t2 P2 t3 P3

Baseline 6th month Baseline 6th month

LVEF 39.73 ± 13.91 48.75 ± 10.98 41.79 ± 13.42 44.90 ± 13.75 4.670 ＜0.001 2.205 0.032 1.462 0.147
Total MLHFQ scores 47.11 ± 22.99 70.90 ± 22.45 45.81 ± 11.07 54.78 ± 18.04 4.956 ＜0.001 3.367 0.002 3.792 ＜0.001
MLHFQ-physical subscale 43.49 ± 25.59 74.59 ± 27.80 42.34 ± 14.23 56.20 ± 19.12 5.852 ＜0.001 4.874 ＜0.001 3.637 0.001
MLHFQ-emotional subscale 57.12 ± 27.87 81.40 ± 18.43 65.17 ± 12.99 62.42 ± 27.69 4.841 ＜0.001 �0.641 0.542 3.885 ＜0.001
HF knowledge 8.30 ± 3.89 13.79 ± 2.45 8.44 ± 2.77 10.73 ± 4.28 9.485 ＜0.001 3.742 ＜0.001 4.245 ＜0.001
SCHFI-maintenance subscale 42.82 ± 19.59 57.67 ± 13.22 48.77 ± 10.13 50.35 ± 10.88 4.575 ＜0.001 0.938 0.353 2.898 0.005
SCHFI-management subscale 60.93 ± 34.85 71.74 ± 15.66 57.81 ± 10.05 72.29 ± 5.92 1.950 0.058 8.272 ＜0.001 �0.310 0.758
SCHFI-confidence subscale 66.98 ± 21.08 69.12 ± 13.35 65.21 ± 13.65 64.35 ± 13.70 0.633 0.530 �0.318 0.752 1.678 0.097
Total CAPS-SF scores 36.49 ± 6.13 40.23 ± 4.36 38.50 ± 3.39 38.27 ± 2.60 4.219 ＜0.001 �0.380 0.705 2.571 0.012

Note: LVEF ¼ Left ventricular ejection fraction. MLHFQ ¼ Minnesota Living With Heart Failure Questionnaire. HF ¼ Heart Failure. SCHFI ¼ Self-care Heart failure Index. CAPS-
SF ¼ Coping and Adaptation Processing Scale-Short Form.
t1: Paired-sample t-test of the intervention group; t2: Paired-sample t-test of the control group; t3: Independent sample t-test between two groups at 6th mouth after
discharge.
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needed in the nursing of patients with HF [50].
The role function mode is related to self-care activities and

identity as a person with HF, showing a significant improvement.
Scores of HF knowledge had increased in both groups, and the
intervention group obtained a higher score than the control group.
It might be attributed to the applications of the teach-back
approach used in hospitalization and telephone follow-ups. As we
know, teach-back is an effective strategy to reinforce education to
patients in health coaching programs [51]. Lee et al. suggested that
a better understanding of HF and its symptomwould bemore likely
to have better adherence to self-care behaviors [6]. The patient-
centered recommendations for exercise, dietary, weight moni-
toring, and medication with initial careful supervision from the
RHPT were consistent with interventions set by previous studies
[8,18,35], which showed that HF patients could use the given
knowledge to practice a better self-care. Activation of patients in
managing health is essential for adaptation to complex chronic
illness such as HF [8,13,26]. Moreover, the data in the intervention
group showed that self-care maintenance improved, but this was
not reflected in self-care management and self-care confidence. A
Home-Heart-Walk strategy for HF patients also showed that
personalized exercise plans can improve self-care behaviors in
short-term home care [47]. Another empirical study reported that
person-centered care could promote patients’ confidence in man-
aging illness-related symptoms [52]. Self-care confidence would
mediate self-care maintenance and management, influencing the
social support and HF-knowledge [18,53,54], but the approaches
for supporting self-care confidence were unclear and limited.
Overall, HF management programs for improving individuals’
abilities of self-care would facilitate adaptation in role function
mode.

Interdependence adaptive mode is commonly manifested in
nurse communication, family support, and social support. In this
study, the RAM-guided interventions showed the active in-
teractions between patients and health professionals. This provided
HF patients with accessible ways to establish relationships with
others and take strengths from nurses, family members, and peers.
Fors et al. [52] suggested that partnerships between patients and
health care professionals should be initiated and established as
early as possible. The substantial effects of RHPT are likely attrib-
uted to telephone contacts and WeChat forums which promote
goal-attainment, symptoms management, and behavior modifica-
tions. To increase the efficiency of nurse communication,
smartphone-based interventions have been widely used as an
effective alternative method for clinical programs [55]. Future use
of telemedical communication could facilitate nurses ‘real-time’
support of the patient’s decision-making after discharge.
Accordingly, internet-based decision support for specific problems
needs to be considered and integrated into the personalized care
planning in future studies. As an effective coping strategy involved
in this study, social support is important to patients’ adaptation in
interdependence and self-concept, whereas the uncertainty of HF
and feeling of hopelessness decreases their confidence and adher-
ence [5,56]. As the mutuality of approaches used in the personal-
ized care planning, future studies can emphasize the development
of structured interventions to maximize the impacts on the inte-
gration of a person’s inner and external resources.

Notably, there was a significant improvement in individuals’
capacity of coping styles measured by CAPS-SF in the intervention
group, which is consistent with the proposal that adaptation is
positively influenced by the use of coping mechanisms and self-
reconstruction [29,41]. The intervention of personalized care
planning that integrates patient goals, optimizes the quality of
management, and cultivates coping skills, helps patients to be
active communicators with health care providers and self-
managers of their illness. Considering patients’ return-to-home
concerns and evaluation of the significance of an HF-related
event, the RHPT consisted of adaptive tasks focused on the pro-
cess of reconstruction of a person’s normal life. Adaptive tasks
included individuals’ coping strategies in each of the four modes,
which can benefit the development of adaptive capacity [15,57].
Previous studies also demonstrated that the mitigation of symp-
toms, the improvement of quality of life, and the promotion of self-
care behaviors are positively associated with adequate coping ef-
ficacy [7,58e60]. Thus, the findings suggested that RAM-guided
interventions are beneficial to the development of coping skills,
and further studies are required to determine the effects on
adaptive behaviors.

Regarding HF readmission as an indicator of adaptation, the
difference between the two groups had no statistical significance. A
review illustrated that supported by specialists in hospital and
follow-ups, integrating health systems between hospital and
community, providing multidisciplinary service, performing
personalized service, and conducting discharge planning tend to be
effective interventions to reduce inappropriate readmission [61].
However, as reported, some patients would view the hospital as a
safe place for easy access to health resources [5,9]. Due to the
complicated reasons for readmission, the RAM-guided in-
terventions used for reducing HF readmission require further
studied.

During limited intervention time for behavioral modifications in
this study, identifications of physiological, emotional, behavioral,
and cognitive factors within the four modes were achieved pre-
liminarily for patients’ adaptation to HF. Key components of HF
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management, including patients’ empowerment, continued edu-
cation, assessment of patients’ clinical conditions, patients’
decision-making, and compliance enhancement, were imple-
mented in this study. Recognition of HF signs, improvement in
exercise capacity, and adherence to a healthy lifestyle and medical
treatment may require a better integration in the RHPT to further
promote coping and active patients’ engagement in HF manage-
ment. The findings suggested that enhancing physical capacity,
self-concept relevant to perceptions of illness impacts, the role of a
self-manager, and the importance of interdependence are crucial
for the operationalization of the concept of adaptation. Moreover,
these behaviors are interrelated.

The current study was limited by convenience sampling from a
hospital and short-term following up, which decreases the gener-
alizability of the findings. Themajority of participants wasmale and
had a low education level, creating a highly homogeneous in this
study. Therefore, future studies should recruit participants across
different living environments, education levels, and social-
economic status to explore the effects of RAM-guided in-
terventions. Additionally, the contributions of informal caregivers
on patients’ adaptation were unclear in this study. It is recom-
mended that quantitative study reflecting interaction between
patients and their caregivers can be conducted in the future. Also,
the behaviors in interdependence mode can be studied for further
development of adaptive strategies. Despite the limitations stated
above, the findings of this study contribute to the knowledge of HF
management and the growth of individuals’ adaptive capacities.
The empirical work suggests an integration of follow-up strategies
within the intervention of personalized care planning after
discharge for HF patients. There are several suggestions for future
researches, including employing nursing experts in case manage-
ment to move the program forward, seeking structured supports
from interprofessional colleagues and sharing the responsibilities
with them, and integrating the interventions with current medical
procedures and health service systems.

6. Conclusions

This study explored effectiveness of RAM-guided nursing in-
terventions on promotion of HF patients’ adaptation in the context
of HF within Chinese culture. The findings support that the in-
terventions can be beneficial for individuals’ adaptation process
that integrates multiple adaptive modes, providing HF patients
with the coping strategies, HF-related knowledge, and self-care
skills to deal with stressful challenges. A future study with a
larger sample and longer-term follow-up is proposed for further
evaluation of its effects and generalizability.
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