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Abstract

Introduction: Hospital readmission leads to increased
care cost and decreased quality of patients’ life. This study
aimed to determine the role of continuous care model
(CCM) on hospital readmission among patients with heart
failure (HF) in North West of Iran.

Methods: This randomized controlled clinical trial was
performed on 60 HF patients admitted to Urmia
University hospitals, Urmia, Iran in 2014. Participants
were randomly allocated into two groups of intervention
and control (30 patients in each) using randomization
software. While the control group received routine
hospital care, CCM was run in the intervention group
during 3 months. Data were collected by questionnaire
(demographic information, checklist related to
readmission and questions to evaluate the treatment
continuity and patients' care after hospital discharge).
Readmission rates were measured and compared using
descriptive and analytical statistics with SPSS version 19.

Results: The mean readmission rate in both groups was
approximately equal to 1.5 within three months prior to
the intervention. After the intervention, the average
number of readmissions greatly decreased in the
intervention group from 1.53 times to 0.46, while in the
control group, it increased from 1.46 to 1.76 with a
significant difference between two groups (p=0.001).

Conclusion: Our results confirmed that the application of
CCM could significantly reduce the readmission rates in
HF patients and thus lead to decrease care cost and
increase the quality of life in patients' with HF.

Keywords: Continuous care; Hospital readmissions; Heart
failure; Randomized controlled clinical trial

Introduction
Heart failure (HF) has been recognized to be one of the most

significant concerns about the health of the community and a
major issue for research related to cardiovascular diseases [1].
It is one of the major causes of hospitalization and increased
cost of treatment [2]. It is reported that hospitalization due to
heart failure is around 1%-2% of total healthcare [3]. In
addition, the highest rates of preventable readmissions are
among patients with HF [4]. It has been estimated that around
24% of patients with HF are readmitted within 30 days of
hospitalization [5]. The patient readmission within a short time
to hospital discharge is costly [6,7] and also an important
criterion for assessing the quality of care in a health system
[7]. So, attention to strategies for reducing hospital
readmission has an essential role in improving health care
quality and lowering health care costs [6-8]. It should be noted
that the lowest rate of readmission can be viewed with
continuous caring interventions and self- care training [8].

Several studies have shown that the leading causes of
readmission include: Lack of awareness among patients, early
discharge, poor patient compliance of proper medicational
and nutritional diet, age, male gender, chronic disability, living
alone, the inevitable recurrence of disease, inadequate
medical care, poor hygiene, inadequate rehabilitation and
weak planning during discharge [9,10].

Adequate knowledge of patients and their families as well as
the ability for self-care among patients with HF are known as
key contributors to reduce hospital readmissions. Self-care
behaviors are required to self-manage disease through
continuous care, changing lifestyle, increasing follow-up and
ongoing education of patients and their families by a health
care team, especially the nurses [11].
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In a clinical trial study; the Continuous Care Model (CCM
(that included four phases of orientation, sensitization,
monitoring, and evaluation was planned to reduce
readmission of coronary patients [12]. In this model, patients
were introduced as an active and potent agent in their health
care. The CCM has been defined as a regular and ongoing
method in which an impressionable relation between the
patients and nurses has a major role in finding out patients'
needs and problems, sensitizing patients to comply
unremitting healthy behaviors in order to maintain and
improve their health [13].

Essential functions of CCM include: The knowledge about
the disease and its nature, identifying the potential problems
about the disease, the acceptance of disease as a long life
condition, the role of continuous self-control, proper health
behaviors, awareness of the value of being healthy, family
participation to achieve a healthier life, changes in lifestyle
patterns and improving self-esteem, recognizing the
healthcare team and how to work with them. The properties
of these local models can be cited as a constant and efficient
care that is fully coordinated to the characteristics of chronic
disease such as HF [13].

Due to the high readmission rates and negative
socioeconomic impact of this disease, it is necessary to utilize
appropriate model which is compatible with the condition of
these patients in order to prevent readmissions and also to
improve health care quality and reduce health care costs.
Therefore, this study was carried out to determine the effects
of continuous care on readmission of patients with congestive
HF admitted to the selected hospitals of Urmia University of
Medical Sciences. It should be mentioned that the study was
conducted over a period of 3 months in 2013.

Methods
Random allocation method was used in this randomized

controlled clinical trial study in order to create homogeneous
research conditions for the intervention and control groups.
The sample population consisted of 60 congestive patients
with HF who were hospitalized in university-affiliated
hospitals, Taleghani and Seyed Al-Shohada hospitals, in 2013 in
West Azerbaijan, Urmia, Iran. The sample size was calculated
based on a randomized clinical trial study about the effect of
continuous home visits on the readmission rates among
discharged patients with HF [14]. According to this study, the
mean (µ) and standard deviation (SD) in the control group
were 2.74 (µ1) and 1.07 (SD1), respectively. While in the
intervention group, the aforementioned figures were 1.65 (µ2)
and 1.01 (SD2), respectively, with the confidence value 95%
(Z=1.96) and 80% power with a p value of less than 0.05.
Based on the following formula*, 28 patients were calculated
for each group in our study for reaffirmation, 60 patients with
HF were totally considered as sample size in this study and
participants were randomly assigned into two groups: control
group (n=30) and the intervention group (n=30). For this
purpose, participants were assigned by means of a random
allocation computer program using the list of their names in
the randomization software.

*n=(1.96+0.84)2 ˟ (1.07+1.01)2 / (2.74-1.65)2=28.

Inclusion criteria
• Diagnosis of HF based on clinical symptoms, ECG and

echocardiography, which show an ejection fraction less
than 40 percent, according to records that are approved by
cardiologists

• The presence of class II and III heart failure based on New
York Heart Association classification

• Patients who were willing to cooperate and participate in
this study

• Patients who had satisfaction for referral and continuous
telephone and, if necessary, face to face education at home
to continue required care and care training by the
investigator

• Easy access and control within three months.

Exclusion criteria
• The patient refused to participate
• Dementia or any other acute and chronic psychological

illness
• Being deaf and blind
• Valvular disease requiring surgery
• Malignant disease, liver failure, renal failure (creatinine

more than 3 mg/dl), chronic obstructive pulmonary
disease, neuromuscular disorders requiring frequent
hospitalization

• Myocardial infarction or cardiac surgery during the study
• The presence of pacemaker or implantable cardioverter

defibrillators.

The data gathering tool was a questionnaire divided into
three parts, the first part contained demographic and
behavioral risk factors that was filled out by the patient nurse
at the start of getting acquainted with the patient and her/his
risk factors. This part consisted of demographic information
and an assessment of the patient risk factors, clinical history,
frequency of hospitalization, blood indices, body mass index
(BMI), diet, smoking, and the medications. The second part
was a self-reporting checklist of patient that was designed in
order to encourage the creation and continuation of treatment
compliance and self-care procedures. The third part was a
checklist of readmission that was completed by patients at the
end of the study.

The scientific validity of the questionnaire was investigated
based on the literature and comments of 7 cardiologists. To
determine the reliability of the instrument the test-retest
method was used. In this matter, 30 patients have completed
the questionnaire and based on their feedbacks the
questionnaire was redesigned. Finally, a correlation coefficient
of 0.91 and Cronbach's alpha 0.81 approved the reliability of
the questionnaire.

After sampling, the CCM was applied within the intervention
group and the control group received the routine care. At the
end of the study, a manual guide was also given to the control
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group. As mentioned earlier, this model included four stages as
follows:

The orientation phase: The first session was held to
familiarize, justify, and encourage the patient and his/her
family to understand and actively engage in the follow-up
process. Another objective of this phase was to evaluate the
causes and the consequences of readmission. The meeting
lasted about 30 to 40 minutes in a proper place in the hospital.
At this point, the investigator, the patient and his/her family
met and expressed their expectations and emphasized the
need for care. The nurse was introduced to the patient and the
family. Demographic data was obtained. Information about the
following issues was given to the patient and their families:
behavioral risk factors, medications being used, their dosage
and usage, diet, patient's vital signs, transparency of the
patient and the family expectations. Later, the informed
consent forms were completed. The time of meeting and the
manner of communication was planned. The meeting was held
for both the intervention and the control groups; however, the
content in terms of time, kind of the expectations and the
plans for future was different.

The sensitization phase: The next meeting of the CCM was
held to sensitize and to involve the patient and his/her family
in the care and follow-up process. In this meeting, all aspects
of educational needs related to self-care were assessed under
the guidance of an educational supervisor at the hospital. Each
session lasted 90-120 minutes. The content of this part of the
program was based on the latest articles, books and
consultations with the faculty experts. The objective of this
phase of the instruction was to familiarize the patient and
his/her family about the disease, the properties of HF,
compliance with medical team, taking the medication
promptly, following relevant restriction strategies, limiting
food salt intake, controlling fluid intake, the importance of
daily weighting procedures, the importance of permissible
physical activity and how to do it, proper life style, the
importance of smoking cessation and avoiding drugs and
alcohol, the importance of vaccination, the need to reduce the
stress and the ways to overcome stress, controlling blood
pressure and the need for glycemic control in diabetic
patients. Also, some instructions were presented by the
researchers about HF symptoms, for example shortness of
breath, edema in the legs, feet, and ankles, chest pain,
persistent cough, development of insomnia, and increased
need for sleep pillows to ease the breathing. These
interventions were carried out in the hospital during patients’
hospitalization and were completed after hospital discharge at
home. At the end of this session a training package including
self-care booklets were given to the patients and their families.

Moreover, a self-reporting checklist was designed in order
to encourage the patients for their self-care and adherence to
treatment continuity planning which included 6 guidelines
(adherence to medication, diet restrictions on the use of the
salt and fluid intake, daily activity, sport, avoiding tobacco and
alcohol use, and daily weighting). The patients were trained to
fill in the checklist, personally. At the end of each week for full
compliance +3, for moderate adherences +2 and for low

adherence +1 was marked on the checklist. On the day of
discharge, the summary of the given instructions and the
questionnaire filling methods were reviewed. After discharge,
the researchers continuously encouraged the patients by
phone to follow orders and to complete the checklist each
week for 3 months.

In addition to the self-report checklist that was given to the
patients, there were similar checklists for the researchers. At
the end of each week researchers assessed the rate of the
patients’ adherence to the guidelines and then completed the
checklist about the patient compliance. In compliance with the
above guidelines, the positive aspects of patients’ treatment
were encouraged such as improvement in the disease
symptoms. In case of non-compliance with the guidelines, the
necessary training was presented to the patients and their
families.

Furthermore, serious complications of non-compliance such
as worsening of the disease conditions and the repeated
admissions to the hospital were noted. Finally, the researchers
observed whether the patient has followed his/her status or
not.

The control phase: It should be noted that, the most
appropriate programs without the continued use and
management finally lose their optimum effect. So the
objective of this stage was to maintain the interaction,
investigate and the process of care and evaluate the attention
to new problems regarding self-care, consider the period of
the disease and the feedback of the previous meetings,
instruct the patients during inadequate self-care phase,
consider and control the symptoms such as weight gain,
shortness of breath, swelling of extremities, loss of appetite,
insomnia development and recommend them to consult the
doctors immediately as well as following the checklist
completion. Continuous follow-up of the patients after
discharge was based on patients’ needs regarding the
instructional and self-care requirements. This phase of the
study was completed by telephone and, if necessary a
personal visit at home was scheduled. The first call lasted 30
minutes on average but it differed depending on the needs of
the patients. Also, to motivate the patients to continue
compliance of the treatment regimens, the research team sent
a message to the patients once a week to remind the
completion of the self-care checklist. This follow-up continued
for 3 months. At the end of the third month, the readmission
checklist was completed by the patients of both the
intervention and the control groups while self-reported
checklist was collected in the intervention group.

Evaluation phase: It was the final step in the CCM, but due
to its importance, it was a major concern during all phases of
our study. The objective of this phase was to evaluate the
effect of continuous care on the patient compliance and the
rate of re-admissions. The measures in this step included
assessing patients’ compliance in the intervention group based
on 6 guidelines including: daily weighting, low-salt diet,
considering the prescribed diet, daily physical activity,
avoidance from tobacco and alcohol and restrictions on the
use of fluid intake. Also, in this phase readmissions in both
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intervention and control groups were evaluated by assessing
readmission checklists and related questionnaires.

Data were analyzed using descriptive (mean, standard
deviation, frequency) and analytical statistics (chi-square and
independent t-test) by SPSS software (version19) (Figure 1).

Figure 1 Flow chart of study.

Ethical considerations: The protocol of this investigation
was approved by the Ethics Committee of Urmia University of
Medical Sciences (code No: ir.umsu.rec.1392.49). Written
consents forms were obtained from all participants after
explaining the study protocol and the objectives of the study.
The participation in the study was voluntary.

Results
The study population included 60 patients with HF. They

were divided into intervention and control groups, with 30
patients in each group. Table 1 demonstrates demographic
characteristics of patients with HF admitted to the study. The
mean age in both groups was approximately 65 years (65.03 ±
9.47 in the intervention group and 64.83 ± 9.72 in the control
group). The mean BMI of the patients in the intervention
group was 26.50 ± 3.68 and it was 26.66 ± 3.68 in the control
group. Most subjects of both groups were married (73.3% in
the intervention group and 80% in the control group,
respectively). In the intervention group, 83.3% of the families
and 86.7% of the families control group, had university
degrees. A large number of patients were property owners
(76.6% in the intervention group and 83.3% in the control
group). In the intervention group 18 patients (60.0%) and in
the control group 19 patients (63.3%) had easy access to
hospital. Thirty five patients (58.33%) were in NYHA class III of
HF. The average length of hospital stay for both groups was
about 6 days. No significant difference was observed in the
demographic variables before the intervention in both groups
(Table 1).

Table 1 Demographic prevalence of heart failure patients admitted to hospitals, Urmia, 2013.

Group Variable

Intervention Control Statistical test and P-value

Freq. % Freq. %

Sex

Male 16 53.3 18 60
χ²

P=0.60Female 14 46.7 12 40

Education

 

 

Illiterate 19 63.3 16 53.3

χ²

P=0.81

Elementary 7 23.3 10 33.3

Diploma and high school 3 10 3 10

Collage 1 3.33 1 3.33

Lifestyle

 

Family 17 56.7 19 63.3

χ²

P=0.98

Wife 10 33.3 9 30

Child 2 6.66 1 3.33

Alone 1 3.33 1 3.33

Degree of heart
failure

Class 2 12 40 13 43.3
 χ²

 P=0.79Class 3 18 60 17 56.7

Monthly income

 

Weak 5 16.7 4 13.3
χ²

P=0.93 Medium 23 76.7 24 80
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Good 2 6.66 2 6.66

Smoking

Yes 8 26.7 10 33.3
χ²

P=0.57No 22 73.3 20 66.7

Lower extremity
edema

Yes 18 60 17 56.7
χ²

P=0.59No 12 40 13 43.3

Disease

 

 

Coronary Artery Disease 16 53.33 17 56.7 χ² P=0.79

Hypertension 19 63.3 18 60 χ² P=0.79

Diabetes 9 30 8 26.7 χ² P=0.77

Hyperlipidemia 13 43.3 14 46.7 χ² P=0.06

Respiratory disease 3 10 4 13.33 χ² P=0.68

Without disease 2 6.66 3 10  χ² P=0.64

Left ventricular
ejection fraction Mean and SD 29.1±1.21 28.36±2.20  t P=0.14

Admission Mean and SD 6.03±3.35 6.40±2.88 t P=0.65

χ²: Chi-square; p-value is considered significant if<0.05

t: Independent t-test

Evaluation of the patient self-report checklist have shown
that most of the patients in the intervention group had
compliance with 6 recommended guidelines (considering
prescribed medical diet, low salt diet, proper physical activity,
daily weighting, avoiding smoking and limiting the fluid intake)
(Table 2). The mean number of readmission in the both groups
has been approximately equal to 1.5 in the three months prior
to intervention and no significant differences was observed
between the two groups based on the results of the
independent t-test (p=0.83) (Table 3). In the following three
months of the intervention, the average number of

readmissions in the intervention group was 0.46±0.68 while it
was 1.761 ± .25 within the control group (Table 4). Therefore,
following the application of CCM, the patients’ hospital
readmission rates within intervention group were significantly
lower than the control group. Based on the results of the
independent t-test the difference between the two groups was
totally significant (p=0.001). In other words, the application of
CCM considerably differentiates the patients’ re-
hospitalization in both groups at the end of 1st, 2nd and 3rd
months of the intervention (Table 5).

Table 2 Compliance rates of patients in the intervention group.

 

Compliance rate in intervention group

Low observance Medium observance Full observance

Freq. % Freq. % Freq. %

Medications taken as directed 0 0 3 10 27 90

Low salt diet 1 3.33 3 10 26 86.7

Daily exercise 3 10 3 10 24 80

Not Smoking 1 12.5 0 0 7 87.5

Daily weighing 4 13.3 7 23.3 19 63.3

Restriction of fluid intake 3 10 7 23.3 20 66.7

Table 3 Readmission rates of patients in the both groups in the last 3 months before intervention.

Readmission rates in the last 3 months
before intervention

Intervention group Control group
P value and statistical
test

Freq. % Freq. %

0 7 23.3 6 20
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1 11 36.7 12 40

P=0.83

and

t=0.20

 

 

2 4 13.3 6 20

3 5 16.7 4 13.3

4 3 10 2 6.7

Mean 1.53  1.46  

SD 1.3  1.16  

t:Independent t-test, p-value is considered significant if<0.05.

Table 4 Readmission rates of patients in the both groups after 3 months intervention.

Readmission rates in the last 3 months
after intervention

Intervention group Control group
P-value and Statistical
test

Freq. % Freq. %  

 

 

P=0.001

and

t=4.99

 

 

0 19 63.3 5 16.7

1 8 26.7 9 30

2 3 10 7 23.3

3 0 0 6 20

4 0 0 3 10

Mean 0.46 1.76

SD 0.68 1.25

t:Independent t-test, p-value is considered significant if<0.05.

Table 5 Distribution of hospital readmission in both groups at the end of 1st, 2nd and 3rd month of intervention.

Time

Intervention group Control group

Freq. % Freq. %

At the end of 1st month 5 16.6 12 40

At the end of 2nd month 9 26.66 19 63.33

At the end of 3rd month 11 36.66 25 83.33

Discussion
The results of the present study showed that before

applying CCM, there were no statistically significant
differences regarding readmission between patients in the
intervention and the control groups. This similarity could be
due to the homogeneity of the groups in terms of
demographic variables. But after 3 months of intervention,
results demonstrated significant differences between two
groups on reducing hospital readmission rates in the
intervention group. Moreover, at the end of 1st, 2nd and 3rd
months of the intervention, there is considerable reduction in
the rates of hospital readmission.

A study about training during discharge in patients with HF
demonstrated that 54% of readmissions could be prevented
through training during discharge. Also, it showed that
insufficient training and lack of patients follow-up was an
important causative factor for re-hospitalization [15]. These

findings are in line with our study that confirms CCM reduces
hospital readmission. Results of Caldwell’s study indicated that
training enhanced patients’ knowledge and self-care
behaviors, since prior to the intervention, no significant
differences were observed between the two groups in care
behaviors. However, following the training, self-care behaviors
in the intervention group was significantly better than the
control group [16]. The clinical trial of Naylor with the
implementation of a discharge plan [17] and also the effect of
the disease management program on hospital readmission of
patients with HF through educating patients and their families
by telephone patient follow-up by McDonald [12,18-20] during
a period of three months showed that the rates of readmission
in the intervention group were significantly lower than the
control group.

All these findings are in agreement with the results of our
study declaring that CCM following HF patients’ discharge
influence and reduce the rates of readmission by adequate
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training of patients and their families and create self-care
ability. The core finding of our research was also confirmed by
other researches [17-21] that the reduction of hospital
readmission rates among HF patients necessitates the
involvement of nurses to provide patient education and their
evaluation in home setting subsequent to hospital discharge.

Conclusion
The evaluation of readmissions is a process in which

increases the quality of care while reduces care costs [6-8].
Inadequate education of the patients and the families and lack
of a self-care management are important risk factors in re-
hospitalization of patients with HF.

The application of continuous care programs during and
after discharge with experienced nurses is vital in order to
increase the awareness and promote self-care behaviors to
control symptoms and prevent complications of the disease
and ultimately increase the quality of life. In addition, applying
CCM can decrease readmission of HF patients and save
expenses related to the lack of control in such debilitating
disease.
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