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Abstract
Background. In 2016 heart failure (HF) affected between 600,000 and 700,000 people in Poland being 
one of the most common causes of hospitalization and death. Health education is an elements of patient 
treatment aimed at improving the level of self-care and adherence to the treatment recommendations.

Objectives. To perform a systematic review and meta-analysis of the available literature in order to deter-
mine the role of health education in HF treatment and its impact on outcomes in patients with chronic HF.

Material and methods. A search was performed in the MEDLINE, PubMed and Scopus databases from 
January 2010 to January 2019 for the impact of health education on treatment outcomes in HF patients.

Results. A total of 16 studies from 12 countries on 5 continents were analyzed. The meta-analysis focused 
on the impact of education on outcomes in 944 study group patients. We found that the overall impact 
of education on outcomes was positive (+1 standard deviation (SD); 95% confidence interval (95% CI) >0). 
After education was provided, the target patients improved in terms of self-care (mean change (MC) = 13.49; 
p = 0.003; I² = 99.47%). Self-care also improved in the controls, but the improvement was less marked 
(MC = 9.56; p = 0.001; I² = 98.33%). No impact of education on quality of life (QoL) was confirmed 
(95% CI = 0).

Conclusions. The greatest benefit of education is seen in terms of adherence to pharmaceutical treatment 
and self-care, while QoL was not associated with education.
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Introduction

Depending on the diagnostic criteria used and the pop-
ulation studied, worldwide heart failure (HF) incidence 
is  100–900 cases per 100,000  person-years. Its global 
prevalence is estimated at 37.7 million cases. In devel-
oped countries, HF affects 1–2% of  the  adult popula-
tion.1 The number of HF patients in the USA currently 
stands at 5.8 million, and is expected to exceed 8 million 
by the year 2030. One in 5 individuals can be expected 
to develop HF at some point in their life.2 Heart failure 
is a clinical syndrome associated with frequent hospitaliza-
tions and a complex treatment regimen. Despite advances 
in HF diagnosis and treatment, 50% of patients globally are 
rehospitalized within 6 months of discharge, and approx. 
300,000 die annually due to HF decompensation.3,4 Non-
adherence to treatment is the primary cause of mortality 
and rehospitalization in HF patients.5 Out of these rehos-
pitalizations, between 1/3 and 1/2 may be preventable.6

Heart failure treatment guidelines produced by  sci-
entific societies emphasize the role of multidisciplinary 
care, comprising self-care, compliance with treatment 
and follow-up visits as major factors that improve patient 
outcomes. In HF treatment, lifestyle changes, self-care, 
health-promoting practices, and symptom monitoring 
and management are as  important as  pharmaceutical 
treatment. The objective of the entire treatment regimen 
is  to  improve the patient’s physical fitness and quality 
of life (QoL), prevent rehospitalization and reduce over-
all mortality.7 Considering the complexity of HF and its 
treatment, relevant knowledge is a major factor in effective 
therapy. Education is therefore a component of the treat-
ment process in HF, and its main areas include preparing 
the patient for cooperation with the treatment team, flex-
ible dosages of diuretics, adherence to a low-sodium diet, 
exercise, daily weighing, fluid intake restrictions, recom-
mended vaccinations, monitoring symptoms, and reacting 
to exacerbations.

Effective education programs for HF patients have been 
shown to enhance the patients’ knowledge, improve their 
self-care capabilities, reduce the number of hospitaliza-
tions, and improve outcomes and QoL.8 In HF patients, 
self-care has been defined as a naturalistic decision-mak-
ing process with 2 components: self-care maintenance and 
self-care management.

Traditional patient education focuses on  providing 
learning material. However, this form of education is of-
ten insufficient to influence patients’ self-care behavior. 
The available study results remain unsatisfactory, dem-
onstrating little impact of education on better HF patient 
outcomes. The overall objective of the implemented edu-
cational projects is the development of the patients’ self-
management skills and capabilities of  improving their 
own QoL. The studies that are available do not describe 
education as a specific intervention; it  is typically part 
of the HF management program. The benefits of education 

are well understood, but it is difficult to tell which educa-
tion method is the most effective.

According to the World Health Organization (WHO), 
health education is a process consisting of planned learning 
and communication opportunities that improve knowledge 
on health, health-related skills and life skills conducive 
to health in individuals and communities. Patient coun-
seling is based on behavioral therapy and social cognitive 
therapy.9

The available study results highlight the importance 
of motivational education. Motivational conversations 
represent an  individual-focused approach, in  which 
thoughtful listening is used rather than confrontation. 
Medical professionals preparing a patient for performing 
self-care should use the “education through motivation” 
approach, as this form of education has been found to be 
more effective than other methods. Patients demonstrate 
a willingness to change their behavior and employ strate-
gies aimed at actively taking responsibility for their own 
health. Education is even more effective if  the process 
is  personalized, and patients receiving individualized 
education show more clinical improvement than those 
under routine care.10,11

Publications on the effectiveness of education and its 
association with the effectiveness of HF treatment remain 
scarce. Authors with an interest in HF report a need for 
further studies that would evaluate the effectiveness of ed-
ucation with regard to secondary outcomes in HF patients.

Objectives

The aim of the study was to perform a systematic re-
view and meta-analysis of the available literature in or-
der to  determine the  role of  health education in  HF 
treatment and its impact on outcomes in patients with 
chronic HF.

Methods

The present study investigated the impact and effective-
ness of health education in any form with regard to chronic 
HF treatment outcomes. The outcomes analyzed include 
QoL, compliance, self-care behavior, and rehospitalization.

Search strategies

The MEDLINE, PubMed and Scopus databases were 
searched using the  following keywords: “education”, 
“chronic heart failure”, “self-care” OR “self-management” 
OR “persistence” OR “adherence” OR “compliance” AND 
“outcomes”. Additional criteria were used to  restrict 
the search scope to research papers published in Eng-
lish between January 2010 and January 2019. Review pa-
pers, duplicates and other meta-analyses were excluded. 
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The  final material consisted of 17 papers. Subsequent 
analyses were performed using the Cochrane Review Man-
ager guidelines.12 Adherence and compliance, self-care, 
self-management, QoL, and HF-associated rehospitaliza-
tions were understood as secondary outcomes. The search 
procedure is presented in detail in Fig. 1.

Description of the studies included

The  17 studies included in  the  meta-analysis were 
performed in 12 countries on 5 continents. The meta-
analysis focused on the impact of education on outcomes 
in 944 HF patients (out of 3,567 patients in total). Sixteen 
of the studies analyzed were randomized. The most com-
mon randomization procedures included the use of a com-
puter-generated sequence (5 studies) or a randomization 
center office (2 studies). In 3 studies, randomization was 
performed by nurses, and in 2 by physicians. One study 
used sealed envelopes, and another used the website www.
randomization.com (Table 1).

Twelve of the studies enrolled hospitalized patients fol-
lowing an acute event, and 5 enrolled outpatients. Male 
patients comprised 57.5% of the study groups. The mean 
patient age was 66.9 ±13.2 years. Exclusion criteria were 
as follows: cognitive impairment (9 studies), severe co-
morbidities (11 studies), kidney disease (3 studies), life ex-
pectancy up to 6 months (1 study) or up to 12 months (3 
studies), and surgery within 6 months preceding the study 
(2 studies).

Questionnaires used to assess  
the quality of life

The following questionnaires were used:
1. The  Kansas City Cardiomyopathy Questionnaire 

(KCCQ) is a 23-item (15 questions), self-administered, 
disease-specific instrument that quantifies 6 domains 
(scales) and 2 summary scores of the patient’s health status. 
The 6 domains are physical limitations, symptom score, 
symptom change, self-efficacy, social interference, and 
QoL. The 2 summary scores are labelled clinical sum-
mary scores and overall summary scores. All scale scores 
are transformed to 0–100 scale, in which a higher score 
indicates a better health-related quality of life (HRQoL).

2. The Iranian Heart Failure QoL questionnaire (IHF-QoL), 
a 16-item questionnaire in which questions 1–4 and 6 mea-
sure the symptoms of the disease and their severity (score 
5–20); question 7 is about physical limitations in perform-
ing activities (score 5–15); questions 8, 10, 12, and 13 are 
about social interference (score 4–12); questions 5, 9 and 
11 are about psychological conditions (score 3–10); ques-
tions 14 and 15 are about knowledge and self-efficacy 
(score 2–6); and question 16 is about the patient’s life sat-
isfaction (score 1–3). The questions are answered using 
a 3- or 4-point Likert scale. The total QoL scores range 
from 15 to 63 and are calculated by summing the scores 
of the questions. Higher scores indicate a higher QoL in to-
tal and in each dimension.

3. The Minnesota Living with Heart Failure Question-
naire (MLHFQ) has 21 items, which cover the physical 

Fig. 1. Study flow diagram
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Table 1. Summary of studies of the impact of education on outcomes in HF

No. 
of study

Reference 
and year Educator Study group Intervention

Results

follow-up (IG vs CG)

1.
Deka et al., 

201814 N/o 

total

30 stable HF 
patients 

NYHA class I–III 
aged 

64.7 ±11.5 years 

IG: education via 
Internet, FCHR, 

weekly Internet-based 
education/discussion 

meeting 
CG: education via 

Internet, FCHR

8 weeks
compliance to physical activity: 

399 ±96 vs 368 ±131 

IG n = 15

CG n = 15

2.
Boyde et al.,  

20186 HF nurse

total 200 HF patients 

IG: the DVD with 
manual, teaching 

sessions 
CG: written materials 

28 days
unplanned hospital readmission: 

97 (7) vs 98 (4 – HF-related) 

IG

n = 100 
aged 

64 ±12.4 years 
NYHA: II – 34,  
III – 60, IV – 5

3 months

unplanned hospital readmission: 
92 (8) vs 94 (10) 

knowledge: 13 (12–14) vs 13 (11–14) 
management: 62.5 (IQR 45 – 70) vs 55 

(IQR 40–70)

CG

n = 100 
aged 

64 ±12.9 years 
NYHA: II – 30,  
III – 64, IV – 5

12 months

unplanned hospital readmission: 
83 (8) vs 88(14) post-recruitment 
knowledge: 13 (IQR 11–14) vs 13  

(IQR 12–14) 
management: 55 (IQR 31.25–65.00)  

vs 50 (IQR 35–75)

3.
Kato et al., 

201615

nurses, 
dietician, 

pharmacist

total 32 HF patients 
IG: face-to-face 

education, written 
materials 

CG: standard care 
without special 

education

1 month

self-care level: IG: 37 baseline vs 
20 after 1 month vs CG: 37 vs 30 
(the lower the score, the higher 

the level) 
knowledge: 13.1 ±1.7 vs 8.7 ±4.8 

IG
n = 15 

aged 64 ±15 years 
NYHA: II – 5

6 months

self-care level: no significant changes 
between CG and IG (F = 0.44; 

p = 0.65) 
knowledge: 11.5 ±2.0 vs 9.7 ±2.6CG

n = 17 
aged 65 ±17 years 

NYHA: II – 9

4.
Hägglund 

et al., 201516
healthcare 
providers

total
72 HF patients 

aged 75 ±8 years 

IG: table (HIS),  
phone calls 

CG: the standardized 
discharge information 

3 months

self-care: 17 (IQR: 13, 22) vs 21  
(IQR: 17, 25) (the lower the score, 

the higher the level) 
QoL: 65.1 (IQR: 38.5, 83.3) vs 52.1  

(IQR: 41.1, 64.1) 
knowledge: 13 (IQR 12–14) vs 13  

(IQR 12–14) 
hospital days related with HF:  

34 vs 113 

IG

n = 32 
aged 75 ±8 years 
NYHA: II – 38%,  

III – 62%

CG

n = 40 
aged 76 ±7 years 
NYHA: II – 18%,  

III – 82%

5.
Kinugasa 

et al., 201417

nurse, 
pharmacist, 

dietitian

overall
277 HF inpatients 
aged 74 ±13 years

IG: oral teaching 
sessions

3 months HF hospitalization: 16% vs 36.8%

IG
n = 144 

aged 75 ±13 years 
NYHA: III/IV – 11.8

12 months

IG: 50% reduction risk of all-case 
mortality and unplanned  

HF-rehospitalization (management 
program). Multidisciplinary intensive 

education as the most effective 
intervention to reduce the risk 

of the primary endpoint among 
all medical and non-medical 

interventions: HR 0.387; 95% CI: 
0.200–0.738; p < 0.001. 

CG
n = 131 

aged 74 ±13 years 
NYHA: III/IV – 9
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No. 
of study

Reference 
and year Educator Study group Intervention

Results

follow-up (IG vs CG)

6.
Boyne et al., 

201413
HF nurses and 

cardiologist

total
382 HF 

patients aged 
71 ±11.2 years

IG: oral and written 
information, planned 
outpatient clinic visits, 
telemonitoring system 

CG: oral and written 
information, clinic 

visits

3 months

self-care level: 17.4 ±6.1 vs 20 ±5.1 
(the lower the score, the higher 

the level) 
knowledge: 13.3 ±1.1 vs 12.5 ±1.8 

IG

n = 197 
aged 

71 ±11.9 years 
NYHA: II – 110,  
III – 79, IV – 8

6 months
self-care level: 17.1 ±4.4 vs 20 ±5.7 
knowledge: 13.2 ±1.2 vs 12.4 ±1.9

CG

n = 185 
aged 

71.9 ±10.5 years 
NYHA: II – 109,  
III – 74, IV – 2

12 months

Self-care level: 17.4 ±4.5 vs 20.8 ±5.8 
(self-care abilities improved with 

1.5 points, whereas no changes were 
found in patients receiving usual care 

(p < 0.001)). 
knowledge: 13.5 ±1.2 vs 

12.6 ±1.8 (knowledge of patients 
in the telemonitoring group 

significantly improved with 0.9 point 
on a 15-point scale (p < 0.001)). 

Adherence for activity 
recommendations improved 

(p = 0.023) after 3 months and 
importance of medication adherence 

increased after 6 (p = 0.012) and 
12 months (p = 0.037). 

7.
Donner 

Alves et al., 
201218

medical and 
nursing staff

total
46 HF patients 

aged 58 ±10 years

IG: training session, 
written materials 

6 weeks
knowledge about diet in HF: 15.4 

vs 12.4 
QoL: 23.5 ±17.8 vs 27.3 ±18.1 

IG
n = 23 

aged 55 ±10 years 
NYHA: I e II – 17

6 months
knowledge about diet in HF: 15.8 

vs 12.6 
QoL: 21.1 ±17.1 vs 29.2 ±14.9

CG
n = 23 

aged 61 ±9 years 
NYHA: I e II – 19

8.
Mussi et al., 

201319 HF nurses

total 200 HF patients 

IF: home visits and 
phone calls

6 months

self-care: 22.36 ±6.46 vs 30.91 ±7.3 
(the lower the score, the higher 

the level) 
knowledge: 71.5% vs 54.95% 
adherence: 73.52% vs 57.44%

IG

n = 101 
aged 

62.49 ±13.65 years 
NYHA: I – 7. II – 38, 

III – 41, IV – 13 

CG

n = 99 
aged 

63.37 ±12.05 years 
NYHA: I – 6, II – 44, 

III – 40, IV – 8

9.
Leventhal 

et al., 201120 HF nurses

total
42 HF patients 

aged 
77 ±6.5 years 

IG: written materials, 
face-to-face education 
at home, phone calls

12 months

Readmission: 22 (52%) patients had 
an all-cause readmisssion or died. 
Only 3 patients were hospitalized 

with HF decompensation. 
QoL: no significant effect 

of the intervention was found on HF 
related to QoL. 

IG 

n = 22 
aged 

76.7 ±7.1 years 
LVEF: <45%  

n = 10

CG

n = 20 
aged 77.6 ±6 years 

LVEF: <45%  
n = 11

Table 1. Summary of studies of the impact of education on outcomes in HF – cont.
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No. 
of study

Reference 
and year Educator Study group Intervention

Results

follow-up (IG vs CG)

10.
Ciccone 

et al., 201021

nurses, 
general 

practitioners, 
family 

physicians, 
specialist

total

1,160 patients with 
CVD, diabetes, 

HF, and/or at risk 
of CVD 
aged 

64 ±11.2 years

IG: home visit, written 
materials 

18 months

compliance (physical activity): 
an increase in the number of days 

per week of physical activity 
for the entire group from 2.53 

to 4.18 days and in exercise time from 
19.87 to 32.9 h per session 

good quality of diet: an increase from 
39.4% to 80.7% 

11.
Athar et al., 

201822 physician

total 97 HF patients

IG: written materials 30 days
self-care: 11.8 ±2.8 vs 11.7 ±3 

30-day survival without readmission 
or ED visit: 82.6% vs 84.1% 

IG

n = 50 
aged 

70.3 ±13.7 years 
LVEF: 45.8 ±16.1

CG

n = 47 
aged 

72.4 ±11.7 years 
LVEF: 46.5 ±17.5

12.

Loghmani 
and 

Monfared, 
20184

N/o total
150 HF 

patients aged 
55 ±14.52 years

IG: dietary notes and 
motion exercises, 

lecture, poster 
and educational 

pamphlets

1 month
knowledge: 47.24 vs 32.86 

function: 36.45 vs 32.56 

13.
Wang et al., 

201723 
N/o

total 62 HF patients

IG: face-to-face 
interviews, written 
materials, lectures

3 months

self-care: 2.71 ±2.72 vs 6.94 ±4.7 
(the lower the score, the higher 

the level) 
QoL: 20.74 ±14.66 vs 35.29 ±13.67 

knowledge: 9.24 ±1.03 vs 5.02 ±1.11 

IG
n = 31 
aged 

63.97 ±14.47 years

CG
n = 31 
aged 

62.84 ±13.4 years

14.
Vaillant-
Roussel 

et al., 201624
GPs

total 241 HF patients

IG: education sessions, 
written materials 

19 months QoL: 33.4 ±22.1 vs 27.2 ±23.3

IG

n = 115 
aged 

74.7 ±10.3 years 
NYHA: I – 14, II 

– 69, III – 32

CG

n = 126 
aged 

73.54 ±10.8 years 
NYHA: I – 25, II 

– 67, III – 34

15.

Korzh and 
Krasno-
kutskiy, 
201625

family 
physicians

total
371 HF patients, 

NYHA II or III

IG: training program 6 months

compliance (salt and fluids): 50% vs 
19% 

compliance (physical activity): 61% 
vs 20% 

IG
n = 173 

aged 63 ±8.1 years

CG
n = 198 

aged 64 ±8.4 years

16.
Abbasi et al., 

201826

nurses, 
cardiovascular 

specialist

total 60 HF patients

IG: self-management 
education program, 

written and interactive 
materials, phone calls, 

follow-up visits 
CG: the routine 

education 

3 months QoL: 46.2 ±5.74 vs 42.83 ±7.24 

IG

n = 30 
aged 

45.23 ±15.93 years 
NYHA: I – 16 ±53.3, 

II – 14 ±46.7

CG

n = 30 
aged 

52.3 ±15.88 years 
NYHA: I – 17 ±56.6, 

II – 13 ±43.4

N/o – no information; NYHA – New York Heart Association; GP – general practitioner; CG – control group; IG – intervention group; FCHR – the Fitbit Charge 
HR; LVEF – left ventricular ejection fraction; CVD – cardiovascular disease; HF – heart failure; ED – emergency department; IQR – interquartile range; 
95% CI – 95% confidence interval; HR – hazard ratio; QoL – quality of life. 

Table 1. Summary of studies of the impact of education on outcomes in HF – cont.
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dimension (8 items), emotional dimension (5 items) and 
additional dimension (8 items). Each item is scored from 
0 to 5, and the total score ranges from 0 to 105. A lower 
score indicates better QoL.

Statistical analysis

In  the  case of  continuous-scale studies (comparing 
means between cases and controls), the meta-analysis used 
Hedges’ g to calculate the standardized mean difference 
in the fixed effects model. Heterogeneity statistics were 
subsequently used to calculate the total standardized mean 
difference in the random effects model.

In each meta-analysis, the mean change (MC) in out-
comes measured before and after the educational interven-
tion was used. Positive MC values indicate higher outcome 
scores after the educational intervention (i.e., improved 
outcome compared to that measured before the interven-
tion), while negative MC values indicate higher outcome 
scores before the educational intervention (i.e., deterio-
rated outcomes).

As the authors of the papers included in the meta-anal-
ysis used a variety of questionnaires, all the scales were 
converted into a 0–100 scale using the following formula:

x – min
max – min × 100

where min and max stand for the minimum and maxi-
mum number of points that could be obtained in a given 
questionnaire.

Additionally, if a higher score represented a lower level 
of self-care/knowledge/QoL, the scale was reversed for 
the purpose of this meta-analysis.

An I2 parameter was used to assess the degree of heteroge-
neity. The I2 value was calculated as I2 = 100% × (Q – df)/Q, 
where Q is the statistics of Cochran heterogeneity and 
df is degrees of freedom. The I2 values are percentages. 
The 95% uncertainty intervals were calculated according 
to the proposals set forth by Higgins and Thompson.27

Results

Educational interventions

The studies analyzed included the following types of ed-
ucational interventions:

1. Training/education sessions for patients (educational 
sessions: 8 studies; written materials or DVDs: 8 studies; 
online learning: 2 studies). The sessions included such 
topics as diet, fluid restriction, exercise, pharmaceuti-
cal treatment, and knowledge related to HF. Educational 
sessions were provided by specialized nurses, physicians, 
dietitians, pharmacists, physical therapists, and social 
workers. A variety of methods and materials were used, 

such as booklets, discussion services, brochures, lectures, 
newsletters, multimedia presentations, as well computer 
programs and software.

2. Patient reminder systems (phone calls: 3  studies; 
home visits: 3 studies). Regular telephone calls or home vis-
its were conducted by HF nurses and/or physicians. During 
the phone calls, self-care and the application of knowledge 
provided in the sessions were discussed. Home visits in-
volved physical, psychosocial and environmental evalua-
tions; repeat education to improve self-care; and setting 
individual treatment objectives.

3. Telemonitoring systems (2 studies), involving 2 meth-
ods. In the first method, patients were presented with pre-
set dialogs and questions about their symptoms, knowl-
edge and behavior on a daily basis, and provided answers 
using touch keys. In the event of any problems, an HF nurse 
contacted the patient.13 In the other method, Fitbit Charge 
HR (FCHR), information on step count, heart rate, and 
minutes of exercise were tracked, recorded and transmit-
ted in real time. Exercise sessions could also be recorded 
using a built-in stopwatch.14

The effectiveness of the interventions

The impact of education on knowledge  
about the illness

The impact of education on patients’ knowledge about 
the illness was measured in 7 studies (Fig. 2). In the meta-
analysis, the total effect of education was positive (+1 stan-
dard deviation (SD) to the right of 0, where 0 indicates 
no impact), and the lower bound of the 95% confidence 
interval (95% CI) was greater than 0.

The impact of education on adherence  
and compliance

Adherence and compliance in HF patients was evalu-
ated in 7 studies (Fig. 3). Due to the lack of control groups 

Fig. 2. The impact of education on knowledge (means and 95% CI values)

meta-analysis

–1 0 1 2 3 4
standardized

mean difference

Kato 2016
Hägglund 2015
Wang 2017
Loghmani 2018
Boyde 2018
Boyne 2014
Mussi 2013

Total (fixed effects)
Total (random effects)



N.A. Świątoniowska-Lonc et al. Impact of health education on HF treatment outcomes488

and discrepancies in  the  reported data, only 3 papers 
were ultimately included in this part of the meta-anal-
ysis. The total effect of education was positive (over +1 
SD to the right of 0, where 0 indicates no impact), and 
the lower bound of the 95% CI was greater than 0 (the left 
end point of the horizontal segment).

The impact of education on self-care

Patients who received education

The impact of education on self-care in HF patients was 
evaluated in 6 studies (Fig. 4). The meta-analysis result was 
statistically significant (p = 0.003), which means that evi-
dence of significant changes in self-care was found among 
those patients who received education. An MC value of 13.49 
indicates that the mean increase in the self-care score re-
sulting from educational interventions was 13.49 points. 
The test for heterogeneity demonstrated considerable het-
erogeneity of the studies analyzed (p < 0.001), and therefore 
these results were obtained using the random effects model. 
The heterogeneity coefficient was I² = 99.47%.

The forest plot shows a total MC value of 13.49 points from 
the meta-analysis (95% CI = 4.52–22.46). This means that after 

educational interventions, the targeted patients in the studies 
improved their self-care scores by a mean of 13.49 points. 
Self-care improved after education in all the studies included 
in the meta-analysis except for Boyde et al.6

Patients who did not receive education

Significant evidence of changes in the self-care level was 
found among patients who were not targeted by the edu-
cational interventions (Fig. 5). An MC value of 9.56 indi-
cates that after the period designated for the educational 
intervention, these patients scored, on average, 9.56 points 
higher on the self-care scale. The test for heterogeneity 
demonstrated considerable heterogeneity of the studies 
analyzed (p < 0.001), and therefore these results were ob-
tained using the random effects model. The heterogeneity 
coefficient was I² = 98.33%.

The impact of education on QoL

The impact of education on QoL in HF patients was eval-
uated in 6 studies (Fig. 6) on the basis of the results of ques-
tionnaires evaluating QoL at the baseline and the follow-up 
points. Due to the lack of a control group in Donner Alves 
et al. and Leventhal et al., only 4 studies were included 
in the further analysis.18,20 No impact of education on QoL 

Fig. 3. The impact of education on adherence and compliance (means 
and 95% CI values)
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Fig. 5. Changes in self-care in the group of patients who did not receive 
education

Fig. 4. The impact of education on self-care in the group of patients who 
received education
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was found in the studies analyzed. In all the studies, 95% CI 
was 0, except for the study by Wang, who found a negative 
impact of education on QoL.23

The impact of education  
on HF-associated rehospitalizations

The impact of education on the number of HF-associated 
rehospitalizations in HF patients was evaluated in only 3 
studies. Hägglund et al. measured the number of days be-
tween subsequent hospitalizations for HF (intervention 
group 113 days vs control group 64 days).16 Leventhal et al. 
reported the number of HF-related readmissions.20 In a study 
by Vaillant-Roussel, 18 patients in the intervention group 
and 22 patients in the control group had hospitalizations for 
CHF decompensation.24 Due to the lack of complete data, 
a meta-analysis could not be performed for this variable.

Discussion

Factors interfering with HF care include insufficient 
knowledge on  the  part of  the  patients, which results 
in inadequate self-control and self-care, as well as a lack 
of a comprehensively integrated care system. Therefore, 
a new model of care for HF patients is required – one that 
would include education focused on the implementation 
of standards to lower the rate of rehospitalizations and 
mortality, reduce costs, and improve the QoL of patients 
and their families.

The purpose of the present meta-analysis was to inves-
tigate the impact and effectiveness of health education 
in any form with regard to chronic HF treatment outcomes. 
The outcomes that were analyzed included QoL, compli-
ance, self-care behavior, and rehospitalization. This meta-
analysis confirmed that studies on the role of education 
for HF patients and its impact on outcomes remain insuf-
ficient. Knowledge and education are presented by many 
authors as important factors in HF treatment, but the stud-
ies published report few actual educational interventions 
and their effects. Out of all the available publications, only 
16 met the selection criteria for the present meta-analysis. 
The meta-analysis only included studies that compared 
the impact of education using an intervention group and 
a control group, which makes it unique.

Through the meta-analysis, we confirmed the signifi-
cance of education in patients with HF and its beneficial 
role in outcomes. In many cases, patients after an educa-
tional intervention experienced a greater improvement 
of outcomes than the controls. The few studies included 
in  the meta-analysis demonstrate that most education 
methods and forms offer good results and positively  
affect outcomes. Improved outcomes were found in terms 
of compliance, self-care, the rehospitalization rate, and 
knowledge. Masterson Creber et al. reported that motiva-
tional interventions are better than traditional education 

programs that focus on providing didactic information.11 
The authors emphasized that overall educational approach-
es for improving self-care in HF had been developed and 
tested with little impact on HF outcomes. Riegel et al. 
stated that the motivational approach improves patients’ 
involvement in discussions regarding self-care, while Para-
dis et al. asserted that it promotes awareness and prepares 
patients for performing self-care behavior.10,28 In the papers 
that met the inclusion criteria for the present meta-anal-
ysis, education was provided in various forms. However, 
the dominant approaches included face-to-face educational 
sessions and the use of written materials. Online learning, 
home visits or phone calls were also used, albeit less com-
monly. Unfortunately, the variety of educational methods 
applied precludes the identification of the best approach 
or the formulation of clear conclusions.

By “motivational interventions”, the authors mean coun-
seling focused on cognitive-behavioral therapy and cognitive 
therapy, whereby the patients’ willingness to change their 
behavior is assessed and strategies are developed to promote 
efforts to change this behavior in the desired way. Logi-
cally, effective self-care may prevent rehospitalization and 
enhance QoL. In the literature, most studies focus on eval-
uating the  impact of self-care interventions on patient-
related and clinical outcomes, such as self-care behavior, 
self-efficacy, QoL, exercise, health status, hospitalization, 
mortality, myocardial stress and systemic inflammation; 
the impact of education is less commonly investigated. Mas-
terson  Creber et al. pointed out that the efficiency of educa-
tion among HF patients may be limited due to the patients’  
elderly age, cognitive impairment, drowsiness during the 
day, poor health awareness, and low motivation.11

In the present meta-analysis, self-care improved both 
in the intervention groups and in the controls, but the im-
provement was markedly greater in patients targeted by 
the educational interventions. These findings contribute 
to the ongoing discussions on the subject. In Masterson 
Creber et al., the implemented motivational interventions 
did not improve self-care in relation to routine care, while 
in Paradis et al., 1 month after motivational interventions 
including face-to-face meetings and phone calls, there 
was an improvement in self-efficacy, though not in self-
care maintenance.28,29 The differences between the stud-
ies may result from differences in intervention duration 
and follow-up time. Thus, the  lack of clear indications 
from the present meta-analysis may be due to the diverse 
methodologies in the studies analyzed, the types of edu-
cation offered and the protocols for evaluating interven-
tion effectiveness. Additionally, the effects of education 
are influenced by the patients’ health literacy and social 
support.30 Researchers indicate that the elderly age of HF 
patients affects their capacity to obtain, read, understand 
and process health-related information.31

In our analysis, the mean patient age was 66.9 ±13.2 years 
(range: 45.23–77.6 years). Our research demonstrated that 
no impact of education on QoL was found in the oldest age 
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group, while in younger patients such an impact was in-
deed found.20,26 Many older adults have low levels of health 
literacy, which results in poor treatment outcome. Ad-
ditionally, older HF patients are often depressed, which 
also significantly affects their self-care capabilities. Poor 
self-care and the presence of depressive symptoms are 
very common among HF patients. Depression results 
in low motivation, a lack of enthusiasm and poor adher-
ence to treatment. Insufficient self-care and motivation 
levels predict lower QoL, frequent rehospitalization and 
higher mortality.23

In  our meta-analysis, no significant correlation was 
found between education and QoL improvement. 
The studies available consistently show no significant dif-
ferences in terms of reported QoL between HF patients 
included in educational interventions and those receiving 
standard care. In these studies, QoL improves following 
treatment, regardless of any educational activities. Similar 
conclusions on the role of education in QoL were reported 
by Masterson Creber et al., who found that QoL improved 
both in the intervention group and in the control group, 
with no statistically significant differences between the 2 
groups.11 Likewise, in a study by Vaillant-Roussel et al., 
no differences in terms of QoL improvement were found 
between patients receiving education and those treated 
in  the standard manner.24 Wang et al. and Tung et al. 
demonstrated positive correlations of QoL with self-care 
behavior and symptom severity.23,32 Greater improvement 
in self-care behavior was associated with a greater im-
provement in QoL. In other studies, educational strategies 
were correlated with QoL benefits, as well as with more 
satisfaction with treatment and less fatigue. No improve-
ment in terms of exercise was found, which is likely to be 
due to the old age of the HF patients surveyed. Quality 
of life in this population can also be expected to change 
with each patient’s clinical condition, symptom severity 
and ability to cope with the difficulties associated with 
the illness. Abbasi et al. cite findings from a meta-analysis 
of 6 papers, demonstrating that a self-management edu-
cation program resulted in shorter hospital stays, fewer 
hospitalizations and better adherence to medication in HF 
patients. It did not, however, impact mortality, functional 
abilities, symptoms, or QoL. These differences may result 
from the variety of interventions, methodologies, educa-
tional methods and follow-up durations.26

As we have suggested, QoL improvement may depend 
on a given patient’s condition and the type of intervention. 
We agree that motivational interventions alone are not 
sufficient to improve the QoL of cardiovascular patients. 
When studying chronically ill patients, one must consider 
specific factors affecting their reported QoL, and a possible 
ceiling effect on how much QoL can improve over time 
as the disease severity worsens.

In the present meta-analysis, education had the stron-
gest significant impact on adherence to treatment. In this 
aspect, the  published data are consistent, confirming 

the  association between compliance and knowledge. 
In the meta-analysis by Ruppar et al. on the effectiveness 
of interventions aimed at improving compliance, an asso-
ciation was indeed found between the effectiveness of sup-
portive activities and adherence levels.33 The authors sug-
gested that the observed effects were age-dependent. They 
also pointed out that motivational interventions were more 
successful when focusing on just a single effect (in this 
case compliance) than when addressing additional aspects 
of health behavior.33 Furthermore, the authors emphasize 
the role of multimorbidity in HF patients as an adverse 
factor for the effectiveness of any educational interven-
tion. Likewise, they point to potential cultural differences 
in specific countries and regions, which were not consid-
ered in our meta-analysis.33

The rehospitalization rate was another outcome inves-
tigated here in conjunction with education and interven-
tion effectiveness. However, out of all the studies included 
in the meta-analysis, only 3 addressed rehospitalization, 
and therefore further analyses could not be performed. 
Notably, though, the available data point to a lower number 
of rehospitalizations as a benefit of the educational inter-
ventions undertaken. Clearly, as in the case of the previ-
ously discussed aspects, the impact of education on self-
care and symptom monitoring capabilities is a factor.

Promoting knowledge on HF is essential for improv-
ing adherence and self-care and for preventing rehospi-
talization, particularly in the case of HF patients living 
in rural areas.34,35 Some papers have also reported that 
patient education that increases knowledge about the ill-
ness is more effective than other interventions in improv-
ing adherence to self-care in HF patients. In this context, 
Uverzagt et al. and Shah et al. showed that adherence to HF 
self-care recommendations was affected by the availability 
of an interdisciplinary team consisting of a nurse, a phar-
macist, a dietitian, a social worker, and a physician, as well 
as by regular follow-up.36,37

Conclusions

Education of patients with HF is a key strategy that has 
a positive impact on outcomes. The greatest benefit is seen 
in terms of adherence to pharmaceutical treatment and 
self-care, while QoL was not associated with education.

There are still too few studies on the impact of education 
on HF outcomes, hence the need for further studies and for 
interventions adjusted to patients’ specific characteristics.

Practical implications

Educational interventions for patients with HF should be 
patient-centered. Motivational interventions significantly 
improved self-care behavior, adherence, rehospitalization 
rate, and knowledge levels in HF patients. It is important 
to asses the level and ability of education. Further studies 
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are required to identify the forms of education and the spe-
cific behavioral interventions that can successfully improve 
both clinical and patient-related outcomes in HF.

Study limitations

One limitation of this meta-analysis was the variety of in-
struments used to measure patient outcomes in the studies 
analyzed. Inclusion and exclusion criteria were also varied. 
Further difficulties were associated with comparing results 
provided in various units (numerical vs percentage data) 
or measured at various times after the educational inter-
vention, as well as with the lack of a control group in some 
of the studies analyzed. Also, the meta-analysis did not 
include studies measuring adherence to pharmaceutical 
treatment before and after the educational intervention 
using a direct method (such as blood sample analysis).
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