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Abstract
Background: Heart failure is the most common cause of hospitalization among adults over 65. Over 60%
of patients die within 10 years of first onset of symptoms. The objective of this study is to determine the
effectiveness of self-management interventions on hospital readmission rates, mortality, and health-related
quality of life in patients diagnosed with heart failure.
Methods: The study is a systematic review of randomized controlled trials. The following data sources
were used: MEDLINE (1966-11/2005), EMBASE (1980-11/2005), CINAHL (1982-11/2005), the ACP
Journal Club database (to 11/2005), the Cochrane Central Trial Registry and the Cochrane Database of
Systematic Reviews (to 11/2005); article reference lists; and experts in the field. We included randomized
controlled trials of self-management interventions that enrolled patients 18 years of age or older who
were diagnosed with heart failure. The primary outcomes of interest were all-cause hospital readmissions,
hospital readmissions due to heart failure, and mortality. Secondary outcomes were compliance with
treatment and quality of life scores. Three reviewers independently assessed the quality of each study and
abstracted the results. For each included study, we computed the pooled odds ratios (OR) for all-cause
hospital readmission, hospital readmission due to heart failure, and death. We used a fixed effects model
to quantitatively synthesize results. We were not able to pool effects on health-related quality of life and
measures of compliance with treatment, but we summarized the findings from the relevant studies. We
also summarized the reported cost savings.
Results: From 671 citations that were identified, 6 randomized trials with 857 patients were included in
the review. Self-management decreased all-cause hospital readmissions (OR 0.59; 95% confidence interval
(CI) 0.44 to 0.80, P = 0.001) and heart failure readmissions (OR 0.44; 95% CI 0.27 to 0.71, P = 0.001). The
effect on mortality was not significant (OR = 0.93; 95% CI 0.57 to 1.51, P = 0.76). Adherence to prescribed
medical advice improved, but there was no significant difference in functional capabilities, symptom status
and quality of life. The reported savings ranged from $1300 to $7515 per patient per year.
Conclusion: Self-management programs targeted for patients with heart failure decrease overall hospital
readmissions and readmissions for heart failure.
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Background
It is estimated that as many as 30 million of the one billion people living in the 47 nations represented by the
European Society of Cardiology are living with heart failure (HF) [1]. The estimated number of afflicted in North
America exceeds five million [2]. Heart failure is characterized by high mortality and hospitalization rates, physical,
emotional and functional impairment, reduced quality of
life, and increased caregiver burden [3,4]. Heart failure is
the most common cause of hospitalization for adults over
the age of 65 years [2]. Approximately 59% of men and
45% of women die within five years of the first onset of
the symptoms of the illness [5].
Disease management programs can reduce hospitalization and may improve the quality of life of patients diagnosed with heart failure [6-10]. Complex case
management interventions demonstrated positive effects
on mortality, quality of life, and length of hospitalization
[10]. These results were likely achieved through integrated
and comprehensive programs that include detailed assessment of patients, optimization of medications, patient
education, and frequent monitoring by medical professionals. Less is known about the effectiveness of self-management strategies on the risk of hospital readmission and
mortality for patients with heart failure. Unlike disease
management and case management programs, self-management programs aim to enable patients to assume primary role in managing their condition: monitor
symptoms, adjust medications and determine when additional medical attention is necessary. These interventions
have been receiving much attention in recent years
because of the potential to reduce resource utilization
while improving patient health outcomes.
Self-management strategies have proven beneficial in
chronic diseases such as asthma and type 2 diabetes mellitus [11,12], but their effects on other conditions including chronic obstructive airways disease are unclear
[11,13]. Given the incidence and severity of heart failure,
it is important to understand the impact of self-management strategies on clinical outcomes. This review evaluates the effectiveness of self-management strategies on
hospital readmission, death and quality of life in patients
with heart failure.

Methods
Searching
We searched MEDLINE from 1966 to November 2005,
EMBASE from 1980 to November 2005, CINAHL from
1982 to November 2005, the ACP Journal Club database,
the Cochrane Central Trial Registry and the Cochrane
Database of Systematic Reviews. The search strategy used
the terms: "self management", "self administration", "self
medication", "quality of care", "quality of healthcare",
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"disease management", "congestive heart failure" and
"heart failure, congestive". We limited the studies to randomized controlled trials using the terms "randomized
controlled trial", "controlled clinical trial", "random allocation" and "random*". We placed no restrictions on languages. We identified additional articles from reviewing
the bibliographies of retrieved articles and from consulting experts in the field. Further details on the search strategies are available from the authors.
Selection
We included randomized controlled trials of self-management interventions that enrolled patients 18 years of age
or older who were diagnosed with heart failure. The target
population consisted of patients hospitalized for heart
failure who were enrolled in self-management programs
during the hospitalization or at discharge.

Health Canada defines self-management as "decisions
and actions taken by someone who is facing a health
problem or issue in order to cope with it and improve his
or her health" [14]. The operational definition of selfmanagement interventions included programs aimed at
enabling patients to assume responsibility for managing
one or more aspects of heart failure (e.g. symptom monitoring, weight monitoring, medication dosage adjustment
and/or decision-making). To be included in the review,
the intervention had to be a self-management intervention in which patients retained the primary role in managing their health condition. We excluded interventions
with self-management components in which physicians
or nurses were involved in medical assessment or therapy
optimization, because their involvement interfered with
the patients' role as primary decision-makers in managing
their own care. We excluded educational interventions
from consideration, unless they explicitly declared selfmanagement to be the primary objective of the intervention. We placed no restriction on the method of communication exchange or education (in person, telephone,
email, written, verbal, visual, electronic or audio).
The primary outcomes of interest were all-cause hospital
readmissions, hospital readmissions due to heart failure
and mortality. Secondary outcomes were compliance with
treatment, adherence to self-management strategies and
quality of life scores. We included studies that collected
data relevant to the primary and secondary outcomes,
regardless of the measure of hospital readmission. Since
we were primarily interested in determining the effects of
the intervention on readmission to hospital and mortality, we excluded studies that enrolled the patients in the
community setting.
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Validity assessment
Two reviewers (SJ, SES) independently reviewed the
abstracts obtained in the search and retrieved the full text
article of those that met the inclusion criteria. In cases of
disagreement, we retrieved the full text article for review.
Three reviewers (SJ, JHL, SES) independently reviewed all
retrieved articles to confirm that the inclusion criteria
were met and to assess the quality of each study. The quality assessment criteria included the method of randomization, details of allocation concealment, blinding of health
care provider, outcome assessors and data analysts, intention-to-treat analysis and method of outcome assessment.
The reviewers resolved differences in assessment through
discussion to achieve consensus.
Data abstraction
Three reviewers (SJ, JHL, SES) independently extracted
data on the details of the intervention and the outcomes
of interest from all studies selected for inclusion in the systematic review. The reviewers resolved differences in
assessment through discussion to achieve consensus.
Quantitative data synthesis
For each study, the authors computed the pooled odds
ratios (OR) for dichotomous variables including all-cause
hospital readmission, heart failure readmission and death
of patients in the intervention and control groups. Statistical heterogeneity was assessed using the Q-test [15]. A
fixed effects model based on the Mantel-Haenszel [16]
test was used for quantitative data synthesis. Data was synthesized using Comprehensive Meta Analysis software
[17]. Since different variables and measures were used to
assess quality of life, we were unable to effectively pool
quality of life scores, but we described trends in the quality of life and health behaviors such as adherence to medical advice and prescribed self-management behaviors.

Results
Trial flow
The search strategies yielded 642 articles. We identified an
additional 29 articles from personal files, reference lists of
retrieved articles and from communication with experts.
Based on two independent reviews of the abstracts, we
retrieved the full text of 65 articles. The agreement on the
reviewers' initial assessment on whether to include or
exclude the articles these articles was 89% (58 articles of
the 65 articles retrieved). After excluding articles that did
not meet the inclusion criteria and removing duplicates,
we identified six studies of sufficient quality for inclusion
in the systematic review. All excluded studies, except for
one, were excluded because they either did not meet the
definition of self-management or because their results
were published in more than one study. One self-management study was excluded because it was conducted in a
community setting.
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Study characteristics
Table 1 summarizes key characteristics of the selected
studies. The sample sizes in included studies ranged from
70 [18] to 223 [19]. The quality of the studies varied.
Some studies did not clearly specify whether patient allocation was concealed [21] or whether outcome assessors
and data analysts were blinded to treatment [22]. The
mean age of the participants in the studies ranged from 56
to 76 years of age [18,23], with 24% to 47% females
[22,23]. Statistics on race were not reported consistently.
In the studies that provided details on race, participants
were described as predominantly white [20,23] or not
black [19]. Three studies reported information about level
of patient education. The participants in the study by
Sethares et al had a mean education level of grade 11 and
approximately 72% of participants in the study by Cline
et al. had primary school education [18,22]. The study by
Ross et al., included a disproportionate number of white,
college-educated males earning $45,000 or more [23].
Interventions
All studies but one [23] consisted of education and limited follow-up (Table 1). In all studies, the patients were
taught to monitor their condition and to recognize when
to seek medical assistance. Education typically included
information about signs and symptoms of heart failure,
importance of daily weighing, dietary restrictions and of
adherence to the medication regimen. The education sessions in the study by Krumholz et al. differed from others
in that they strongly focused on inter-relationships
between diet, medication, illness, and health behavior
[20]. By contrast, the patients in the study by Ross et al.
were given only educational software with information
about heart failure and with tools for self-monitoring
[23]. Patients in this study were able to communicate with
nursing staff through a messaging system integrated with
the software, but no other follow up was part of this study.
All studies, except for the one by Krumholz, involved limited follow-up. In the study by Krumholz, patients
received telephone calls of decreasing frequency, ranging
from once weekly to once monthly.
Outcomes
Length of follow-up varied across the trials, ranging from
three to twelve months. All studies reported rate of hospital readmission as a primary or secondary outcome. Four
of six studies reported mortality rates at one year. Three of
six studies reported scores for patients' quality of life.
Three studies reported effects on patients' health behavior.
All-cause readmission
Five studies [19-23] with 787 patients reported the
number of readmissions during the one year follow-up
period (Figure 1). No statistically significant heterogeneity was found amongst these studies (Q-test (4DF) =
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Table 1: Study characteristics. Characteristics of the studies included in the systematic review of self-management interventions
Citation

Intervention

Study Population Total
(Control/Intervention)

Follow-up &
Assessment method

Outcomes

Cline et al.
(Sweden)

Education on heart failure for patients
and their families. Guidelines for selfmanagement of diuretics based on signs
and symptoms and instructions on when
to contact the nurse. Provision of 7-day
medication organizer. Nurse counselling:
2 × 30 min during hospitalization, 1 × 1
hr after discharge

N = 190 (110/80)
Male: 53%
Mean age: 75.6
Age range: 65–84
Mean NYHA: 2.6

1 year; Self-administered
questionnaires, hospital
records

Readmission, hospitalization
days, health care costs during
one year, quality of life,
mortality

Jaarsma et al.
(Netherlands)

Education about consequences of heart
failure and guidelines for compliance,
fluid balance, recognition of warning
symptoms. Counselling: Average of 4
sessions during hospitalization, 1 phone
call & 1 home visit after discharge
NOTE: control group received
education about medication and lifestyle

N = 179 (95/84)
Male: 58%
Mean age: 73.
NYHA III: 17%
NYHA III-IV: 21%, NYHA
IV: 61%.

1, 3, 9 months; Patient
interviews, questionnaires

Self-care abilities, self-care
behaviour, quality of life,
overall wellbeing,
readmission, hospitalization
days, resource utilization.

Koelling et al.
(U.S.)

Education (1 hour), provision of
instructions for taking medications,
weighing, dietary restrictions & symptom
monitoring, including when to contact
physicians

N = 223 (116/107)
Male: 58%
Mean age: 65
Black: 22%
Coronary disease 64%

6 months; Phone call from
nurse at 1, 3 and 6 months

Readmission (heart failure,
cardiac and all-cause),
mortality, cost of care, selfpractice scores.

Krumholz et al.
(U.S.)

Education about illness, medication, early
signs & symptoms, health behaviour,
when to seek help. Weekly phone call
for 4 weeks, biweekly for 8 weeks,
monthly for the remainder of the year

N = 88 (44/44)
Male: 66/48%
Mean age: 71.6/75.9
White: 77/70%

1 Year; Review of records,
next of kin contact,
discharge information

Readmission (heart failure,
cardiovascular disease and allcause), hospitalization days,
mortality, cost of care.

Ross et al.
(U.S.)

Educational software, a messaging system
enabling communication between
patients and staff

N = 107 (53/54)
Male: 74/80%
Mean age: 55/57
College: 44/53% (v. decliners: 26%)
White: 88/92% (v. 75% decliners)
Household income >$45 K: 50/56%
(v. 76% decliners).

6 months, 1 Year; Mailed
survey

Readmission, mortality,
health status, self-efficacy,
adherence to medical advice
and patient satisfaction.

Sethares & Elliot
(U.S.)

Nurse-led tailored message intervention
based on perceived benefits and barriers
to self-care of HF. Follow-up 1 week and
1 month after discharge NOTE: Patients
in the control group were given
information about medication and
possibly referred to nurse agencies

N = 70 (37/33)
Mean Age: 76.8/75.7
Mean NYHA: 3.0
Education (years): 11/11

3 months; Health-measure
scales

Readmission, quality of life,
beliefs in benefits and barriers
of treatment.
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0.856, P = 0.93). Pooling of these results identified a significant decrease in hospitalizations with self-management (OR 0.59; 95% CI 0.44 to 0.80). The effect remained
unchanged after the study that did not clearly specify
whether patient allocation was concealed [21] was
removed from the analysis (OR 0.59; 95% CI 0.42 to
0.83). A funnel plot showed no evidence of publication
bias.
Readmissions due to heart failure
Three studies [18-20] with a total of 381 patients reported
data on the number of patients readmitted for heart failure (Figure 2). There was no significant heterogeneity
amongst these trials (Q-test (2DF) =.031, P = 0.98). Selfmanagement strategies decreased the risk of readmission
due to heart failure (OR 0.44; 95% CI 0.27 to 0.71). A funnel plot showed no evidence of publication bias.
Mortality
Three of six studies reported mortality rates at one year
(Figure 3) [20,22,23]. The CochranQ_2 statistic for heterogeneity was not significant (Q (2DF) = 0.95, P = 0.76).
There was no significant reduction in mortality with selfmanagement (OR 0.93; 95% CI 0.57 to 1.51) (Figure 3).
Funnel plot showed no evidence of publication bias.
Quality of life scores
Three studies [18,21,22] included measurements of quality of life. Since each study used a different scale, we could
not effectively pool the overall data. The studies consistently reported no significant improvements in quality of
life scores. Sethares et al reported no difference in quality
of life compared to standard care as measured by the Minnesota Living with Heart Failure Questionnaire [18].
Jaarsma and colleagues found no statistically significant
differences in functional capabilities and symptom status
(occurrence, severity and distress) at 3 and 9 months after
discharge, as measured by the Appraisal of Self-care
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Agency Scale [22]. Cline and colleagues reported no difference in quality of life as measured by a combination of
other questionnaires, including the Nottingham Health
Profile [22].
Health behavior
Improvements in compliance with treatment and prescribed health behaviors were reported in two studies
[19,23]. In the study by Koelling [19], the patients in the
intervention group were significantly more likely to have
an action plan, perform daily weighing, monitor symptoms, adhere to sodium and fluid restriction, exercise, and
not smoke. The study also reported decreased beliefs in
barriers and increased beliefs in benefits of diet and selfmonitoring [19]. Ross et al. reported a significant
improvement in adherence to general medical advice, and
a non-significant trend toward improvement in self-efficacy and medication administration [23].
Cost
Cost-effectiveness analysis could not be completed due to
inherent challenges in comparing costs among studies
conducted at different time periods and across different
health-care systems. However, all studies that examined
cost-effectiveness reported that self-management interventions resulted in savings compared to standard care,
due to reduced resource utilization [19,20,22]. Krumholz
et al., Cline et al. and Koelling et al. reported that, after
subtracting the cost of the intervention, US$7515,
US$1300 and US$2823 respectively were saved per
patient in one year. Greater savings were achieved in the
two U.S. studies than in the Swedish study. As expected,
the greatest cost savings were achieved in the study that
demonstrated greatest decrease in readmission.

Discussion
This systematic review demonstrates that a self-management intervention in patients with heart failure decreases

Figure 1readmitted to hospital
Patients
Patients readmitted to hospital. Patients readmitted to hospital for all reasons during the first year after discharge from
hospital.
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Figure 2readmitted for heart failure
Patients
Patients readmitted for heart failure. Patients readmitted to hospital for heart failure within 3 or more months after discharge from hospital.

hospital readmissions, both all-cause and HF-related.
There was no significant effect on mortality or on health
related quality of life. However, health behaviors, such as
regular weighing and monitoring of symptoms, increased
in patients who were enrolled in self-management programs. The decrease in all-cause readmission may be
partly due to the decrease in HF-readmissions. Also, as
self-management interventions in this study encouraged
beneficial health practices, these interventions may have
had the auxiliary effect of reducing readmissions for
causes other than heart failure.
Results of the individual studies seem to indicate that the
self-management interventions with more intensive education components, such as that in Krumholz et al, are
more likely to show benefits than those with less intensive
education sessions. In the study which showed the least
benefit in reducing all-cause readmission [23], the
patients were given educational software and a messaging
system but were not otherwise involved in structured follow-up or nurse-led education. In this study, the readmission rates in the intervention group did not significantly
differ from those in the usual care group. The studies also
involved different degree of contact with medical staff. It
is difficult to assess from the available data to what degree,
if any, communication frequency during follow up

affected the primary outcomes, because the studies that
involved more frequent follow up also involved more
education. Moreover, it is not clear to whether the followup by medical professionals affected patients' health status. Although we excluded the studies in which doctors or
nurses assessed patients' health or altered their health regimen, it is possible that contact with medical professionals influenced patients' health outcomes. Further research
is needed to conclusively determine the effects of the
quantity of self-management education, the method of
delivery, and the duration and nature of follow up on
health outcomes.
The results of the study by Ross et al. indicate that patients
who communicated with medical staff through messaging
software were as satisfied with the communication as were
the patients undergoing standard care [23]. These results
must be interpreted with caution, since nearly all the participants in this study had access to a computer at home
and had previous experience using the Internet, compared
to about 50% of those who declined to participate. Future
studies should examine the effectiveness of electronic
communication in broader patient populations.
This study adds to the current body of literature in that it
analyses the effect of self-management interventions on

Figure mortality
Patient
3
Patient mortality. Patient mortality rates at 1 year after hospital discharge.
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health outcomes of patients with heart failure. The findings of this review are consistent with results from systematic reviews of disease management strategies for patients
with heart failure. Multi-disciplinary heart failure management programs that involve specialized follow-up significantly decreased hospital readmission but did not
affect mortality rates [6,8]. Similarly, a systematic review
reported that telemonitoring interventions reported may
decrease the number of readmissions as well as reduce
mortality and morbidity [25]. As in the case of the selfmanagement interventions, multidisciplinary heart failure management programs and telemonitoring programs
can include several components, and it is difficult to evaluate to what extent they contribute to the overall effect on
patients' health.
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