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failure rehospitalization in chronic heart failure
patients
Yuzhu Mo, RNa, Mingzi Chu, RNb, Wenxiong Hu, MDa, Haiyan Wang, RNb,∗

Abstract
The nurse-led program is associated with a short-term improvement of mental health status (MHS) and quality of life (QOL) in patients
with chronic heart failure (CHF). Nonetheless, the long-term effect of this program is undetermined. The aims of the current study
were to evaluate the 1-year effects of the nurse-led program on MHS, QOL, and heart failure (HF) rehospitalization among patients
with CHF.
CHF patients in the control group received standard care, and patients in the treatment group received standard care plus

telehealth intervention including inquiring patients’ medical condition, providing feedbacks, counseling and providing positive and
emotional talk with the patients. At the third, sixth, and twelfth month’s follow-up, patients were called by registered nurses to assess
the Mental Health Inventory-5 (MHI-5) and Kansas City Cardiomyopathy Questionnaire (KCCQ) scores. HF rehospitalization was also
assessed.
A total of 300 patients were included and 46% (n=138) of the patients were in the treatment group. There were no significant

between-group differences in the MHI-5 and KCCQ scores at baseline. In the control group, the MHI-5 score was gradually
decreased with follow-up and the score was significantly lower than that in the treatment group since the third month’s follow-up
(63.5±10.6 vs 73.6±10.3). Compared with the treatment group, KCCQ score was lower in the control group from the third month’s
follow-up (64.3±10.6 vs 73.5±12.3) until the end of the twelfth months’ follow-up (45.3±11.2 vs 60.8±11.1). During 12 months’
follow-up, the proportion of patients who experienced HF rehospitalization was lower in the treatment group (19.6% vs 24.1%). After
adjusting for covariates, the utilization of the nurse-led program, and increase of MHI-5 and KCCQ scores were associated with
reduced risk of HF rehospitalization.
The nurse-led program is beneficial for the improvement of MHS and QOL for CHF patients, which might contribute to the

reduction of HF rehospitalization.

Abbreviations: CHF = chronic heart failure, CI = confidence interval, eGFR = estimated glomerular filtration rate, KCCQ =
Kansans City Cardiomyopathy Questionnaire, LVEF = left ventricular ejection fraction, MHI-5 = mental health inventory-5, MHS =
mental health status, NYHA =New York Heart Association, OR = odds ratio, QOL = quality of life, RAS = Renin–angiotensin system.
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1. Introduction

Chronic heart failure (CHF) is a leading cause of morbidity and
mortality around the world.[1–4] Epidemiological studies have
reported that a substantial proportion of CHF patients have
depression, which significantly influences their quality of life
(QOL), mental health status (MHS), medication adherence, and
clinical outcomes.[5–7] Unfortunately, prior studies have demon-
strated that antidepressant therapy did not improve the survival
rate of CHF patients with depression.[8–10] Interestingly and
importantly, nonpharmacological strategies have been applied to
evaluate their effects onQOLandMHS inCHFpopulations.[11–14]

Among these strategies, the nurse-led program has been shown to
improve QOL and MHS in these populations for a short period.
Specifically, in our prior study,[14] registered nurses called CHF
patients after discharge inquiring their clinical condition, medica-
tion adherence, daily sodium consumption, and physical activity.
Based on these evaluations, guidance on selfcare management and
persuasive statement regardingmedical management were provid-
ed. Nonmedical chitchat including positive and emotional talk
were implemented. Through this strategy, we observed that the
QOL andMHS of CHF patients were significantly improved after
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6months’ follow-up.[14]Other studies also havedemonstrated that
the nurse-led program was beneficial for lowering the risks of HF
rehospitalization and unplanned admission.[15–17]

Although studies have demonstrated the short-term benefits of
the nurse-led program for CHF patients, whether these benefits
were sustainable is undetermined. This issue is clinically relevant
since the QOL andMHS is deteriorated with long-term follow-up
and CHF progress. If the nurse-led program had long-term
favorable effects onQOL andMHS, the nurse-led programmight
be a paradigm-shift for CHF management in the future. Taken
together, the aims of the current study were to evaluate the 1-year
effect of the nurse-led program on QOL and MHS in patients
with CHF; andwe additionally assessed whether the utilization of
the nurse-led program was associated with a reduction of HF
rehospitalization. We believed that findings from the current
study would provide solid evidence to further support the
implementation of the nurse-led program for the management of
CHF populations in daily clinical practice.

2. Methods

2.1. Study participants

The current study was approved by the Clinical Research Ethic
Committee of Hainan Western Central Hospital. The informa-
tion and protocol of the study was provided to individual patient
before written informed consent was obtained. The current study
was conducted since September of 2019. The included criteria
were as follows: acute exacerbation of CHF during index
hospitalization, New York Heart Association (NYHA) class II to
IV, left ventricular ejection fraction (LVEF)� 40% as assessed by
transthoracic echocardiography, and participants were hemody-
namically stable at discharge. The excluded criteria were as
follows: patients were discharged with hospice status, terminal
Figure 1. Stud
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illness with life expectancy <6months, advanced stage of
malignant disease, significant mental illness such as dementia
which impaired their capabilities to provide consent or to finish
questionnaire for QOL and MHS assessment. Before discharge,
CHF patients were asked about their willingness to join the
current study, and those who agreed to join the nurse-led
program were assigned to the treatment group, while those who
did not agree to join the nurse-led program were assigned to the
control group. Baseline characteristics, laboratory data, and
guideline-directed medication use were obtained from electronic
medical record by 2 independent investigators. Study flowchart
was presented in the Figure 1.

2.2. Nurse-led program

The day before discharge, the Mental Health Inventory-5 (MHI-
5) was used to assess baseline MHS, and the Kansans City
Cardiomyopathy Questionnaire (KCCQ) was used to assess
baseline QOL in both the treatment and control groups by
registered nurses. All the procedures were supervised by board-
certified psychiatrists and cardiologists, respectively. The per-
formances by registered nurses have been validated in our prior
study.[14] Participants in the control group received standard care
(e.g., explanation of disease’s condition, the importance of
adherence to prescribed medications and low sodium diet, and
monitoring body weight daily). In the treatment group,
participants received standard care plus telehealth intervention.
Specifically, registered nurses called participants in the first
(October to November of 2019), second (November to December
of 2019), and sixth (March to April of 2020) months after
discharge. During the telephone call, patients were asked about
their clinical condition, current medication therapy, and daily
sodium consumption and physical activity. Thereafter, patients
y flowchart.



Table 1

Comparisons of baseline characteristics.

Variables
Control group

(n=162)
Treatment group

(n=138)

Age (yr) 53.8±12.2 52.3±10.4
Male, n (%) 110 (67.9) 92 (66.7)
Education ≥ high school, n (%) 79 (48.8) 80 (57.9)

∗

Married status, n (%) 141 (87.0) 129 (93.5)
∗

Smoking, n (%) 67 (41.4) 58 (42.0)
Hypertension, n (%) 88 (54.3) 77 (55.8)
Diabetes mellitus, n (%) 57 (35.2) 41 (29.7)

∗

Dyslipidemia, n (%) 72 (44.4) 60 (43.7)
Coronary heart disease, n (%) 94 (58.0) 77 (55.8)
Dilated cardiomyopathy, n (%) 31 (19.1) 29 (21.0)
Valvular heart disease, n (%) 37 (22.8) 32 (23.2)
Systolic blood pressure, mm Hg 130±12 131±11
Diastolic blood pressure, mm Hg 78±10 79±10
Heart rate, beat per minute 92±15 93±16
Fasting blood glucose, (mmol/L) 6.1±1.1 6.1±1.0
Total cholesterol (mmol/L) 5.2±0.9 5.1±1.0
Creatinine (umol/L) 72.6±15.7 73.0±15.2
eGFR (mL/min/1.73m2) 69.7±14.4 70.1±15.7
Left ventricular ejection fraction, (%) 34±5 34±4

eGFR=estimated glomerular filtration rate.
∗
P< .05 versus the control group.
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were provided guidance on selfcare management, persuasive
statement regarding medical management, educating and
counseling patients. Finally, nurses would have nonmedical
chitchat including positive talk (e.g., agreement) and emotional
talk (e.g., reassurance and empathy) with patients. The follow-up
was conducted at the third (December of 2019 to January of
2020), sixth (March to April of 2020), and twelfth (September of
2020) months after discharge, and participants were called by
registered nurses to reassess MHI-5 and KCCQ score. At the end
of follow-up, serum level of N-terminal pro brain natriuretic
peptide (NT-proBNP) and NYHA classification were reassessed
and the event of HF rehospitalization was collected.

2.3. Statistical analysis

Continuous variables with a normal distribution were presented
as mean and standard deviation, otherwise were presented as
median (interquartile range). Categorical variables were pre-
sented as number and percentage. Continuous variables were
assessed by Student t test if normal distribution, otherwise were
assessed by Mann–Whitney U test. Categorical variables were
assessed by the x2 test. To assess the relationship betweenMHI-5
and KCCQ scores with the use of the nurse-led program, linear
regression analysis was performed. Beta coefficient (b) and 95%
confidence interval (CI) was reported. Logistic regression
analyses were conducted to evaluate the factors associated with
HF rehospitalization, with adjusting for covariates. In the
univariate regression analysis, factors with a P value < .1 were
entered into themultivariable regression analyses. Odds ratio and
95% CI were reported. All analyses were performed using SPSS
23.0 and a 2-sided P value< .05 was considered as statistical
significance.

3. Results

3.1. Baseline characteristics

A total of 300 participants were included in the current analyses,
and 46% (n=138) of the participants were assigned in the
treatment group. Comparisons of baseline characteristics were
presented in Table 1. Compared with the control group,
participants in the treatment group were more likely to have
educational attainment ≥ high-school degree (57.9% vs 48.8%)
and to be in a married status (93.5% vs 87.0%), but less likely to
Figure 2. Trends of MHI-5 and KCCQ scores. A, Comparisons of MHI-5 score b
score between the control and treatment group over time. KCCQ = Kansans Ci
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have diabetes mellitus (29.7% vs 35.2%). Notably, there were no
differences in the etiologies of CHF, and the indicators of CHF
severity at baseline, including serum NT-proBNP level, LVEF,
and proportion of individuals with NYHA class III to IV, were
similar between these 2 groups.
3.2. Trends in MHI-5 and KCCQ score during 12months
follow-up

Trends in MHI-5 and KCCQ scores during 12months follow-up
were presented in Figure 2. There were no significant differences
in the MHI-5 and KCCQ scores at baseline between these 2
groups. In the control group, MHI-5 score was gradually
decreased with follow-up and the score was significantly lower
than that in the treatment group since the third month’s follow-
up (63.5±10.6 vs 73.6±10.3, Panel A). Importantly, in the
treatment group, MHI-5 score was increased in the first 3months
etween the control and treatment group over time. B, Comparisons of KCCQ
ty Cardiomyopathy Questionnaire, MHI-5 = mental health inventory-5.
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Table 2

Comparisons of NT-proBNP, NYHA classification, HF rehospita-
lisation, and medication use.

Variables
Control group
(n=162)

Treatment group
(n=138)

NT-proBNP (pg/mL)
∗

At baseline 836 (427–1420) 844 (436–1473)
At 12 mo 420 (187–933) 306 (129–820)†

Change 382 (296–552) 427 (300–583)†

NYHA classification III–IV, n (%)
At baseline 84 (51.9) 71 (51.4)
At 12 mo 70 (43.2) 49 (35.5)†

HF rehospitalization, n (%) 39 (24.1) 27 (19.6)†

Medication
At discharge
RASi, n (%) 132 (81.5) 111 (80.4)
Betablocker, n (%) 124 (76.5) 103 (74.6)
MRA, n (%) 49 (30.2) 41 (29.7)
Diuretic, n (%) 95 (58.6) 80 (58.0)
Digoxin, n (%) 22 (13.6) 20 (14.5)

At 12 mo
RAS inhibitor, n (%) 96 (59.3) 93 (67.9)†

Betablocker, n (%) 90 (55.6) 87 (63.0)†

MRA, n (%) 25 (15.4) 20 (14.5)
Diuretic, n (%) 77 (47.5) 67 (48.6)
Digoxin, n (%) 15 (9.3) 12 (8.7)

HF=heart failure, MRA=mineralocorticoid receptor antagonist, NT-proBNP=N-terminal pro-B type
natriuretic peptide, NYHA=New York Heart Association, RAS= renin–angiotensin system.
∗
Presented as median (interquartile rage).

† P< .05 versus control group.
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and then extended to the sixth month. Thereafter, MHI-5 score
was gradually decreased throughout the follow-up. Compared
with the treatment group, KCCQ score was significantly lower in
the control group from the third month’s follow-up (64.3±10.6
vs 73.5±12.3) till the end of the twelfth months’ follow-up (45.3
±11.2 vs 60.8±11.1, Panel B). Similarly, in the treatment group,
KCCQ score was increased in the first 6month and then was
gradually decreased.

3.3. Comparisons of NT-proBNP, NYHA classification, HF
rehospitalization, and medication use

As shown in Table 2, there were no between-group differences in
serum NT-proBNP level at baseline. After 12 months’ follow-up,
median NT-proBNP level was lower in the treatment group and
the magnitude of the change from baseline to 12months follow-
up was greater in the treatment group than that in the control
group. The proportion of patients with NYHA class III to IV was
higher in the control versus treatment group at the end of the
follow-up (43.2% vs 35.5%). In addition, during 12 months’
follow-up, the proportion of patients who experienced HF
rehospitalization was lower in the treatment group (19.6% vs
24.1%). Furthermore, although there was no difference in the
guideline-directed medication use at discharge, the use of renin–
angiotensin-system (RAS) inhibitor and betablocker at the end of
follow-up was higher in the treatment group.

3.4. Factors associated with HF rehospitalization

As presented in Table 3, in the univariate regression analysis, age,
female gender, education attainment, married status, diabetes
mellitus, eGFR, NT-proBNP, LVEF, NYHA classification, the
nurse-led program, MHI-5, and KCCQ scores were significantly
associated with HF rehospitalization. After adjusting for
covariates, increase of age, serum NT-proBNP level and NYHA
Table 3

Factors associated with HF rehospitalization.

Univariate regre

Factors OR (95% CI)

Age (every 10 yr increase) 1.43 (1.18–2.01)
Female versus male 1.35 (1.10–1.80)
Education ≥ high school (yes vs no) 0.80 (0.68–0.92)
Married status (yes vs no) 0.72 (0.64–0.90)
Smoking (yes vs no) 1.08 (0.92–1.17)
Hypertension (yes vs no) 1.06 (0.90–1.22)
Diabetes mellitus (yes vs no) 1.27 (1.11–1.67)
Dyslipidemia (yes vs no) 1.02 (0.90–1.09)
Coronary heart disease (yes vs no) 1.18 (0.95–1.43)
Dilated cardiomyopathy (yes vs no) 1.07 (0.87–1.21)
Valvular heart disease (yes vs no) 1.04 (0.89–1.16)
SBP (every 10mm Hg increase) 1.06 (0.90–1.21)
DBP (every 10mm Hg increase) 1.01 (0.83–1.05)
HR (every 10 beats per/m increase) 1.14 (0.98–1.25)
eGFR (every 10 mL/min/1.73m2 reduce) 1.24 (1.10–1.63)
NT-proBNP (every 50 pg/mL increase) 1.44 (1.21–2.09)
LVEF (every 5% decrease) 1.55 (1.32–2.18)
NYHA (class III–IV vs class II) 1.38 (1.16–1.92)
Nurse-led program (yes vs no) 0.83 (0.71–0.94)
MHI-5 (every 5 scores increase) 0.81 (0.73–0.90)
KCCQ (every 5 scores increase) 0.79 (0.70–0.86)

CI= confidence interval, DBP=diastolic blood pressure, eGFR= estimated glomerular filtration rate, HR=h
MHI-5=mental health inventory-5, NT-proBNP=N terminal pro-B natriuretic peptide, NYHA=New York
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classification and decrease of LVEF were associated with
increased risk of HF rehospitalization; while the utilization of
the nurse-led program, increase ofMHI-5 andKCCQ scores were
associated with a reduced risk of HF rehospitalization.
ssion Multivariate regression

P value OR (95% CI) P value

.009 1.19 (1.03–1.66) .039

.017 1.12 (0.98–1.52) .053

.031 0.94 (0.83–1.09) .087
0.025 0.89 (0.78–1.01) .052
.116 NA
.304 NA
.015 1.10 (0.98–1.26) .063
.217 NA
.086 1.09 (0.90–1.21) .117
.601 NA
.236 NA
.129 NA
.732 NA
.057 1.03 (0.91–1.17) .105
.016 1.14 (0.96–1.32) .061

< .001 1.21 (1.10–1.73) .009
< .001 1.29 (1.18–1.62) .015
< .001 1.20 (1.07–1.53) .029
< .001 0.90 (0.82–0.98) .040
< .001 0.87 (0.80–0.96) .038
< .001 0.84 (0.76–0.91) .042

eart rate, KCCQ=Kansans City Cardiomyopathy Questionnaire, LVEF= left ventricular ejection faction,
Heart Association, OR= odds ratio, SBP= systolic blood pressure.



Table 4

Association between the nurse-led program with MHI-5 and KCCQ scores.

Unadjusted Adjusted

b (95% confidence interval) P value b (95% confidence interval) P value

MHI-5 score
1.38 (1.22–1.96) <.001 1.17 (1.05–1.65) .033

KCCQ
1.41 (1.30–2.02) <.001 1.22 (1.13–1.78) .019

Adjusted for age, gender, educational attainment, married status, diabetes mellitus, LVEF, and NYHA classification.
KCCQ = Kansans City Cardiomyopathy Questionnaire, LVEF = left ventricular ejection fraction, MHI-5 = mental health inventory-5.
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3.5. Association between nurse-led program with MHI-5
and KCCQ scores

The association between the nurse-led program with MHI-5 and
KCCQ scores was shown in Table 4. After adjusting for potential
covariates, the utilization of the nurse-led program was
significantly associated with increased MHI-5 (b 1.17 and
95% CI 1.05–1.65) and KCCQ (b 1.22 and 95% CI 1.13–1.78)
scores, respectively.

4. Discussion

To our knowledge, the current study should be the first few
prospective cohort studies in China in evaluating the efficacy of
the nurse-led program on MHS, QOL, and HF rehospitalization
for CHF patients in a long-term period. There are 2 important
findings of the current study. First, in CHF patients with acute
exacerbation, the nurse-led program was beneficial for the
improvement of MHS and QOL for a long-term follow-up.
Second, compared with the control group, participants in the
nurse-led program had lower risk of HF rehospitalization, and
after adjusting for potential covariates, the nurse-led program
was independently associated with lower odds of HF rehospitali-
zation. Consistent to prior reports,[14–17] findings from the
current study support the utilization of the nurse-led program for
the management of CHF patients. Further randomized clinical
trials are needed to confirm the current findings.
With the advancement of medication and device therapy, the

prognosis of HF patients with LVEF<40%has been improved in
the past 2 decades,[2,18,19] resulting in the increased prevalence of
CHF.[3,20–22] It is noted that a substantial proportion of CHF
patients have impairment of MHS and QOL.[23,24] In addition,
the risk of HF rehospitalization remains high, leading to
substantial health and economic loss.[25,26] Several strategies
have been used to assess their effects on improvement of MHS
and QOL for CHF populations. Among these strategies, the
nurse-led program seems to be a promising and feasible
approach. Indeed, for instance, Scott et al[27] reported that
compared with the control group, patients who had received the
nurse-led program had better MHS as suggested by a higher
MHI-5 score after 6 months’ follow-up. Thompson et al[15] also
reported that the nurse-led program was associated with a lower
risk of HF rehospitalization. Our preliminary study showed that
compared with the control group, patients who have received the
nurse-led program had higher MHS and QOL scores after 6
months follow-up.[14] In addition, after adjusting for covariates,
the nurse-led program was associated with better MHS and
QOL. The current study confirms and extends prior studies by
demonstrating that compared with the control group, patients in
the treatment group had better MHS and QOL after 12months’
follow-up. The underling mechanisms are likely multifactorial.
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First, through close follow-up at discharge, patients were more
likely to adhere to guideline-directed medication therapy.[28,29]

Indeed, in the current study, at the end of the follow-up, patients
in the treatment group had higher rate of using betablocker and
RAS inhibitor than the control group. Second, prior studies have
shown that positive communication and interaction between
healthcare worker and patients was associated with a better
improvement of MHS.[30,31] In the current study, patients in the
treatment group received the nurse-led program at the first,
second, and sixth month’s follow-up, which might be beneficial
for the improvement of MHS. Third, patients with better MHS
were more likely to comply to healthy lifestyle including low
sodium diet and regular physical activity, which in turn results in
a better QOL as reflected in the KCCQ score.[32,33] Indeed, in the
current study, patients in the treatment group had lower serum
NT-proBNP level and lower NYHA classification at the end of
the follow-up, supporting this hypothesis.
Extending from our prior study,[14] the current study showed

that at the end of the follow-up, patients who received the nurse-
led program had lower risk of HF rehospitalization. Considering
the high rate of HF rehospitalization at discharge, results of the
current study have important clinical implication.[23,34–36] First,
reduction ofHF rehospitalization is beneficial for the reduction of
the health expenditure and burden for both the patients and the
healthcare facilities.[36] In addition, prior studies have demon-
strated that patients with lower rate of HF rehospitalization had
better prognosis than those with recurrent HF rehospitaliza-
tion.[34,35] Indeed, HF rehospitalization per se might reflect the
poor management and unstable status of HF. Third, HF
rehospitalization might cause worsening MHS and QOL, which
in turn results in accelerated progress of HF.[23,37,38]

There are some limitations of the current study. First, this was
not a randomized clinical trial and findings from the current
study did not allow us to draw causal relationship. Second,
although we have evaluated HF rehospitalization; however, we
did not capture the hard outcome in terms of mortality. Future
studies are needed to evaluatewhether the nurse-led programwas
beneficial for the improvement of prognosis. Third, we have
increased study sample size and prolonged follow-up duration;
however, longer-term follow-up is needed. In addition, whether
this finding can be generalized to other population groups is
needed to examine.
5. Conclusion

In conclusion, the current study suggests that in CHF patients, the
nurse-led program is beneficial for the improvement of MHS and
QOL, which might contribute to the reduction of HF
rehospitalization. Further randomized clinical trials are needed
to confirm the current study.
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