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Patients after acute decompensation of Heart 
Failure: adherence to self-monitoring and treatment 
depending on the mode of outpatient monitoring

Aim	 To evaluate compliance with self-monitoring and drug and non-drug treatment of patients after ADHF 
during the management at a specialized center for CHF treatment (CCHF) or in real-life clinical practice.

Material and methods	 The study included 942 CHF patients after ADHF. In two years, the entire sample of patients was 
retrospectively divided into 4 groups based on their compliance with the management at the CCHF: 
group 1, 313 patients who were managed at the CCHF continuously for two years; group 2, 383 patients 
who choose the management at district outpatient clinics after discharge from a hospital; group 3, 197 
patients who visited the CCHF for one year but then stopped the management; and group 4, 49 patients 
who initially preferred the management at district clinics but then switched to constant management at the 
CCHF. Compliance with recommendations was analyzed by data of outpatient clinical records or by data 
of structured telephone calls for patients who did not visit the CCHF or did not follow the visit schedule. 
Statistics was performed with a Statistica 7.0 for Windows software package.

Results	 Patients of groups 2 (72.4 %) and 3 (88.3 %) performed self-monitoring less frequently whereas patients 
of groups 1 (94.6 %) and 4 (87.8 %) performed self-monitoring more frequently (р1 / 3=0.01, р1 / 2<0.001, 
р1 / 4=0.07, р2 / 4=0.02, р2 / 3<0.001, р4 / 3=0.9). Patients of group 2 (58.1 %) performed self-monitoring 
of heart rate less frequently than patients of groups 1, 3, and 4 (90.7 %, 81.7 %, and 87.8 %; р1 / 3=0.003, 
р1 / 2<0.001, р1 / 4=0.5, р2 / 4<0.001, р2 / 3<0.001, and р4 / 3=0.3). Patients of group 2 performed body weight 
self-monitoring less frequently than patients of groups 1, 3, and 4 (78.6 %, 67.9 %, and 72.9 %; р1 / 3=0.008, 
р1 / 2<0.001, р1 / 4=0.4, р2 / 4=0.002, р2 / 3<0.001, and р4 / 3=0.5). Compliance with the diet and restriction of salt 
consumption was 32.3 % and 37.5 % in groups 1 and 4, and 24.9 % and 19.9 % in groups 2 and 3 (р1 / 3=0.002, 
р1 / 2=0.03, р1 / 4=0.5, р2 / 4=0.02, р2 / 3=0.2, and р4 / 3=0.009). Compliance with recommendations on physical 
rehabilitation was 44.7 % in group 1, which was better than in groups 2, 3, and 4 (8.2 %, 21.6 %, and 9.1 %; 
р1 / 2<0.001, р1 / 3=0.0003, р1 / 4=0.002, р2 / 4=0.9, р2 / 3=0.0006, and р4 / 3=0.2). At the end of the second year 
of follow-up, the actual proportion of patients taking ACE inhibitors / angiotensin receptor antagonists 
was low in groups 2, 3, and 4 (43.2 %, 45 %, and 66.7 %) and satisfactory in group 1 (92.4 %; р1 / 2<0.001, 
р1 / 3<0.001, р1 / 4<0.001, р2 / 3=0.6, р2 / 4=0.05, and р3 / 4=0.05). Proportion of patients taking beta-blockers was 
greater in group 1 (97.2 %) than in groups 2, 3. and 4 (73.2 %, 71.1 %, and 90.5 %; р1 / 2<0.001, р1 / 3<0.001, 
р1 / 4=00.08, р2 / 3=0.6, р2 / 4=0.1, and р3 / 4=0.06). Patients of group 1 (96.2 %) showed good compliance with 
the mineralocorticoid receptor antagonist treatment compared to groups 2, 3, and 4 (58.8 %, 55.4 %, and 
81.2 %; р1 / 2<0.001, р1 / 3<0.001, р1 / 4<0.001, р2 / 3=0.5, р2 / 4=0.1, and р3 / 4=0.

Conclusion	 Only scheduled management by a cardiologist of the specialized CCHF provided sufficient compliance 
with self-monitoring and drug and non-drug treatment of CHF during the long-term follow-up.
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Patient adherence to physician recommendations for non-
drug and drug treatment is essential for the effective 

treatment of patients with chronic heart failure (CHF). It 
is known that those patients with CHF who have a history 

of hospitalization for worsening of heart failure (HF) are at 
higher risk of complications and death [1–4]. According to 
the literature, the prognosis is worse for those patients with 
CHF who did not receive drug treatment after discharge 
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from the hospital after acute decompensated HF (ADHF) 
[4– 6]. Unfortunately, modern cardiology faces the challenge 
of reduced efficacy of outpatient treatment of patients with 
CHF. For example, the EPOCH-CHF study (hospital stage) 
showed that effective therapy for CHF was more common at 
the inpatient stage, and that doses of disease-modifying agents 
for the treatment of CHF were reduced at the outpatient 
stage [7– 9]. This study also detected a low rate of using a 
combination of CHF-modifying agents as well as frequent 
interruption of treatment, which naturally resulted in high 
mortality rates in patients with CHF [8–12].

The foreign practice (in developed countries) has 
experienced a phenomenon in which CHF-modifying 
treatment ends at the outpatient stage. Thus, the problem of 
treatment adherence in patients with CHF is widely discussed 
[13–16]. Specifically, the PREDICTOR study showed that 
14.7 % of patients with HF with reduced ejection fraction 
(HFrEF) and 24.4 % of patients with HF with preserved EF 
(HFpEF) did not use any disease-modifying agent for the 
treatment of CHF 1 year after the diagnosis of CHF [16].

In the ESC-HF Pilot study, the analysis of ambulatory 
prescriptions for CHF detected that angiotensin-converting 
enzyme (ACE) inhibitors or angiotensin II receptor 
antagonists (ARBs) were used in 89.2 % of patients, beta-
blockers (BBs) in 88.9 % of patients, and mineralocorticoid 
receptor antagonists (MCRAs) in 59.3 % of patients [1, 14]. 
However, the rate of real-world use of CHF-modifying 
agents among the ESC-HF Pilot patients admitted to the 
hospital with ADHF was significantly lower: the rate of ACE 
inhibitors / ARBs was 64.3 %; the rate of BBs was 54.8 %; and 
that of MCRAs was 33.9 % [14]. This fact proves once again 
that there is a problem of ending disease-modifying therapy at 
the outpatient stage, which naturally leads to an increased risk 
of ADHF and hospitalization.

The European and national clinical guidelines give great 
attention to the non-drug treatment of CHF [17, 18]. Strong 
evidence indicates that when patients are not adherent to non-
drug treatment for CHF, the risk of re-hospitalization and 
death increases [2, 19–22].

The study of patient adherence to non-drug treatment 
produced interesting findings: patients who did not adhere to 
at least one of these recommendations (diet, fluid restriction, 
weight monitoring, exercises) had a 40 % increased risk of 
death and hospitalization for CHF within 6 months of the 
study [23].

Thus, training patients in self-control, self-care, and 
ensuring their adherence to drug and non-drug treatment is an 
essential element of CHF management [24–27]. Approaches 
to ensuring high patient adherence have been developed for 
this purpose. The establishment of specialized CHF clinics 
providing the continuity between inpatient and outpatient 
treatment stages is one of such approach [28–30].

The objective of this work was to assess adherence in 
patients with decompensated CHF to self-control, drug, and 
non-drug treatments depending on the duration and regularity 
of follow-up in the CHF treatment center or local outpatient 
clinics.

Materials and Methods
The cohort study consistently enrolled 942 patients with 

CHF of any origin at the age of 18 years or older who were 
treated for ADHF at the City CHF Treatment Center (CHFC). 
All patients or caregivers were trained at the CHF patient 
school based on the guidelines of the Society of Heart Failure 
Specialists (OSSN). All patients received an «extended» 
discharge summary with detailed recommendations for 
drug therapy, self-control, diet, salt restriction, and physical 
rehabilitation (PR). The last was initiated at the inpatient stage 
and continued at the outpatient stage under the supervision 
of a CHFC physician, only for those patients who continued 
follow-up in the CHFC. Subsequently, patients were followed 
up on an outpatient basis in the CHFC or the city outpatient 
clinics, depending on their decision on whether to continue 
follow-up in the CHFC or not. The follow-up period lasted 
2 years. Patients were observed in the local outpatient clinic 
according to the relevant internal regulations. A CHFC nurse 
observed patients who refused to be followed up at the CHFC 
through structured phone calls at least once every 1–3 months. 
Follow-up at the CHFC included a combination of cardiology 
consultations and monthly over-the-phone support from 
the CHFC nurse. The cardiology consultation mode was 
established individually for each patient, depending on 
disease severity, at least once every 3 months in stable CHF. 
Patients could additionally revisit the cardiologist during 
the entire follow-up period, if necessary. There were eight 
mandatory visits within the 2 years of the study. If a patient 
missed another visit or refused to be followed up at the CHFC, 
the CHFC nurse continued making structured telephone calls.

After the 2 years of follow-up, we retrospectively analyzed 
patient adherence to follow-up at the CHFC based on the 
number and frequency of consultations at the CHFC. For 
patients who had at least the four visits per year and continued 
adherence to follow-up throughout the study, their adherence 
to CHFC follow-up was considered high. Adherence was 
considered moderate if patients were followed up at the 
CHFC only during the first or the second year of the study. 
Adherence was considered low if patients were observed only 
at local outpatient clinics during the 2 years.

The entire sample of patients was retrospectively 
distributed into four groups based on adherence to follow-
up in the CHFC: Group 1 included 313 patients who were 
followed up in the CHFC continuously for 2 years and made 
a minimum number of visits; Group 2 included 383 patients 
who were never followed up in the CHFC after discharge 
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from the hospital because they preferred to be observed in 
the local outpatient clinics; Group 3 consisted of 197 patients 
who visited the CHFC during the first year of the study, but 
later discontinued follow-up and were observed in the local 
outpatient clinics; and Group 4 consisted of 49 patients 
who, at enrollment in the study, preferred to be observed at 
the local outpatient clinics but a year afterward began to 
be continuously followed up at the CHFC and visited the 
cardiologist in the second year (Figure 1).

Adherence to recommended treatment was analyzed 
using outpatient medical records because the physician 
analyzed patient adherence at each visit to the CHFC, and all 
data were entered in the outpatient medical records of CHF 
patients. Structured phone calls were used to assess adherence 
in patients who did not visit the CHFC or violated the visit 
routine. The structured phone call protocol included questions 
to monitor the implementation of recommendations for self-
control, drug, and non-drug treatment of CHF. We analyzed 
refusals of prescribed drugs, the real-life rate of administration 
of CHF-modifying agents for the treatment of CHF, and 
the rate of adherence to recommendations for non-drug 
treatment of CHF.

The statistical analysis was performed using the Statistica 
7.0 software package for Windows. Data are expressed as the 
mean and standard deviation (M, σ) with the parametric 
distribution of the sample. The Student’s t-test was used 
with normal distribution, and the χ2 test was used to analyze 
the frequency differences. The Shapiro-Wilk test was used 
to verify the normality of distribution. The Mann-Whitney 
test was used if the distribution was different from normal. 
The nonparametric Wilcoxon test was used in the analysis 
of paired samples to assess the statistical significance of 
differences. The Benjamini-Hochberg method was used for 
multiple comparisons. When two groups were compared to 
assess the strength of the effect of an independent predictor 
variable on the dependent variable (response), odds ratio 
(OR) and 95 % confidence interval (CI) were determined. 
Differences were statistically significant with p <0.05. The 

results of the comparison are given for statistically significant 
differences.

Results
Baseline clinical measurements of patients of the study 

groups are given in Table 1. Patients in Group 2 were older 
than patients in Group 1. Both groups included more female 
patients. After the distribution of patients according to 
baseline left ventricular ejection fraction (LVEF), Group 1 
included fewer patients with HFpEF than Group 2 and Group 
3, but more patients with HFmrEF than Group 3. The study 
groups did not differ by the percentage of patients with HFrEF. 
After the distribution of patients by CHF functional class (FC), 
CHF FC II and III turned out to prevail in all study groups 
(Figure 2).

Additionally, subgroups were formed in each group based 
on the baseline FC: FC I–II and FC III–IV; the percentages 
of patients with FC I–II and FC III–IV were comparable 
in Group 1, Group 2, and Group 4. Interestingly, Group 3 
included more patients with baseline FC I–II compared with 
Group 1 and Group 2. When patients were compared by the 
baseline mean value of 6‑minute walk distance (6MWD), it 
was found to be lower in Group 2 than in Group 1 and Group 3, 
which corresponds with the distribution by baseline CHF FC 
(Table 1).

The baseline Scale of Heart failure Optimizing Clinical 
Status (SHOCS) score was higher in Group 2, which reflected 
the clinical severity of patient condition at the time of discharge 
from the hospital after ADHF (Table 1).

The etiological factors of CHF and comorbidity shown in 
Table 1. About a quarter of patients had a history of myocardial 
infarction (MI), and almost half had a history of atrial 
fibrillation (AF). The percentage of patients with a glomerular 
filtration rate <60 mL / min / 1.73 m2 was high, and the baseline 
mean value was lower in Group 2 versus Group 1 and Group 3.

Using the above methods, we determined adherence to 
self-control of the main hemodynamic measurements and 
weight, non-drug, and drug treatments of CHF after the 
2 years of  follow-up. The calculation is based on the number 
of survivors by the end of the second year of follow-up: 278 
patients in Group 1; 259 patients in Group 2; 179 patients in 
Groups 3; and 45 patients in Group 4.

Figures 3 and 4 show patient adherence to self-control and 
non-drug treatments.

The rate of self-monitoring blood pressure (BP) at home 
was higher in Group 1 versus Group 2 and Group 3. Adherence 
to self-control of BP was higher in Group 3 and Group 4 
versus Group 2 (р1 / 2<0.001; р1 / 3 =0.01; р1 / 4=0.07; р2 / 4=0.02; 
р2 / 3<0.001; р4 / 3=0.9). The rate of self-control of heart rate 
(HR) was lower in Group 2 than in all other groups; it was 
the highest in Group 1 (р1 / 2 <0.001; р1 / 3 =0.003; р1 / 4=0.5; 
р2 / 4<0.001; р2 / 3<0.001; р4 / 3=0.3) (Figure 3).

Group 1, n=313

Group 3, n=197

Group 2, n=383

Group 4, n=49

– Follow-up in the CHFC for 2 years
– High adherence to follow-up

– Follow-up 
    in the CHFC for 1 year
– Average adherence

Patients not observed in the CHFC within 2 years

– Follow-up in the CHFC 
    during the second year
– Average adherence

Figure 1. Distribution of patients with CHF into groups 
according to adherence to the follow-up in the CHFC
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Self-control of weight at home is crucial for the management 

of CHF. Patients in Group 2 performed it significantly less 
frequently as compared to other groups. The highest adherence 
to self-control of weight was observed in Group 1 and Group 4 
(р1 / 2<0.001; р1 / 3=0.008; р1 / 4=0.4; р2 / 4 =0.002; р2 / 3<0.001; 
р4 / 3=0.5) (Figure 3).

Non-drug treatments for CHF included salt restriction, 
diet, and PR at the outpatient stage. We assessed the adherence 
to these recommendations after the 2 years of follow-up. The 
highest adherence to diet and salt restriction was observed 
in Group 1 and Group 4. The poorest results were shown 
in Group 2 and Group 3 (р1 / 2<0.03; р1 / 3=0.002; р1 / 4=0.5; 
р2 / 4 =0.02; р2 / 3<0.001; р4 / 3 =0.009). Less than half of patients 
in Group 1 were adherent to the PR recommendations, which 
was of greater statistical significantly than in other patient 
groups (р1 / 2<0.001; р1 / 3=0.0003; р1 / 4=0.002; р2 / 4=0.9; 
р2 / 3 =0.0006; р4 / 3 =0.2) (Figure 4).

We evaluated adherence to CHF-modifying therapy in 
the retrospectively identified patient groups: the real-life 
administration of ACE inhibitors, ARBs, BBs, and MCRAs 
after the 2 years of follow-up. MCRA treatment was evaluated 
only in those patients to whom MCRAs were indicated. The 
percentage of patients taking eplerenone by the end of the 
second year of follow-up was calculated only in patients who 
actually took MCRAs by the end of this follow-up period 
(Figure 5).

The actual percentage of patients taking ACE inhibitors 
or ARBs was low in Group 2 and Group 3 by the end of the 
second year of follow-up (43.2 % and 45 %, respectively). It was 
predictable in Group 2, but we expected that this rate would 
be the same in Group 3 as in Group 1 since patients in Group 1 
were observed in the CHFC during the first year and received 
adequate treatment. The rate of administration of ACE 
inhibitors / ARBs was insignificantly higher in Group 4 (66.7 %) 
than in Group 2 and Group 3 but is still insufficient. Thus, 
the real-life rate of administration of ACE inhibitors / ARBs 

was higher in Group 1 than in all other groups (р1 / 2<0.001; 
р1 / 3 <0.001; р1 / 4<0.001; р2 / 3=0.6; р2 / 4 =0.05; р3 / 4 =0.05) 
(Figure 5).

The percentage of patients taking BBs was statistically 
higher in Group 1 than in any other group by the end of the 
second year of follow-up. Only 2.8 % of patients in Group 1 did 
not receive BBs because they were objectively contraindicated. 
The percentage of patients taking BBs was lower in Group 4 
than in Group 1, but higher than in other groups (р1 / 2<0.001; 
р1 / 3<0.001; р1 / 4=0.008; р2 / 3=0.6; р2 / 4=0.1; р3 / 4=0.06). 
Unfortunately, the real-life adherence to BBs in Group 3 was 
comparable with that in Group 2, although, in Group 3, the 
doses of BBs were prescribed and titrated in the CHFC in the 
first year of follow-up. About a third of patients in Group  2 
and Group 3 did not take BBs after the 2 years of the study 
(Figure 5).

Interestingly, the real-life adherence to the administration 
of BBs in patients with CHF who did not visit the CHFC 
was higher compared to adherence to the use of ACE 
inhibitors / ARBs. The refusal of BBs likely caused withdrawal 
syndrome, and patients experienced an increase in HR 
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and heartbeat, which then improved adherence to the 
administration of BBs.

Patients in Group 1 showed excellent adherence to 
MCRAs (96.2 %), higher than in any other group (р1 / 2<0.001; 
р1 / 3<0.001; р1 / 4=0.001; р2 / 3=0.5; р2 / 4=0.1; р3 / 4 =0.06). Group 
1 was followed by Group 4; the rate of real-life administration 
of MCRAs was the lowest in Group 2 and Group 3 after the 
2 years of follow-up. As with other treatments, patients in 

Group 3, unfortunately, showed low adherence to MCRAs, 
comparable with Group 2 (Figure 5).

We analyzed separately the rate of real-life administration 
of eplerenone by patients who actually took MCRAs by the 
end of the second year of follow-up. For financial reasons and 
contraindications in Group 1, only 48.3 % of patients received 
eplerenone, which was statistically more than in Group 2 and 
Group 3. In Group 4, 40 % of patients received eplerenone 

Table 1. Baseline clinical measurements of patients in the study groups
Parameter Group 1, n =313 Group 2, n =383 Group 3, n =197 Group 4, n =49

Age, years 69.6+9.9 71.8+11 70.1+10.9 71.6+8.3
*p= р1 / 2=0.006, р1 / 3=0.7, р1 / 4=0.14, р2 / 3=0.06, р2 / 4=0.8, р3 / 4=0.3
Sex (male / female), % 43.8 / 56.2 40.7 / 59.3 41.1 / 58.9 44.9 / 55.1
*p= р1 / 2=0.4, р1 / 3=0.6, р1 / 4=0.9, р2 / 3=0.9, р2 / 4=0.6, р3 / 4=0.6
HFpEF, % 64.5 73 74.6 69.6
*p= р1 / 2=0.02, р1 / 3=0.02, р1 / 4=0.5, р2 / 3=0.7, р2 / 4=0.6, р3 / 4=0.5
HFmrEF, % 22.1 17.7 11.3 21.7
*p= р1 / 2=0.2, р1 / 3=0.003, р1 / 4=0.96, р2 / 3=0.055, р2 / 4=0.5, р3 / 4=0.06
HFrEF, % 13.4 9.3 14.1 8.7
*p= р1 / 2=0.1, р1 / 3=0.8, р1 / 4=0.4, р2 / 3=0.1, р2 / 4=0.9, р3 / 4=0.3
FC I–II / III–IV CHF, % 48.6 / 51.4 41.1 / 58.9 59.6 / 40.4 49 / 51
*p= р1 / 2=0.052, р1 / 3=0.02, р1 / 4=0.96, р2 / 3<0.001, р2 / 4=0.3, р3 / 4=0.2
Baseline 6MWD, m 302.6+109.6 276.5+103.1 302.7+103.0 287.8+83.7
*p= р1 / 2=0.01, р1 / 3=0.99, р1 / 4=0.4, р2 / 3=0.03, р2 / 4=0.5, р3 / 4=0.4
SHOKS score 3 (2;4) 4 (2;5) 3 (2;4) 3 (2;4,5)
*p= р1 / 2<0.001, р1 / 3=0.45, р1 / 4=0.7, р2 / 3<0.001, р2 / 4=0.02, р3 / 4=0.4
Baseline SBP, mmHg 135+24 138+25 136+24 140+25
*p= р1 / 2=0.2, р1 / 3=0.7, р1 / 4=0.3, р2 / 3=0.5, р2 / 4=0.6, р3 / 4=0.4
Baseline DBP, mmHg 77+12 79+13 78+13 79+12
*p= р1 / 2=0.07, р1 / 3=0.6, р1 / 4=0.3, р2 / 3=0.3, р2 / 4=0.99, р3 / 4=0.5
Baseline HR, bpm 76+16 79+18 76+15 74+14
*p= р1 / 2=0.09, р1 / 3=0.8, р1 / 4=0.4, р2 / 3=0.07, р2 / 4=0.054, р3 / 4=0.5
History of hypertension, % 95.5 93.7 92.9 93.9
*p= р1 / 2=0.3, р1 / 3=0.2, р1 / 4=0.6, р2 / 3=0.7, р2 / 4=0.95, р3 / 4=0.8
History of CAD, % 82.4 83.3 79.2 85.7
*p= р1 / 2=0.8, р1 / 3=0.4, р1 / 4=0.6, р2 / 3=0.2, р2 / 4=0.7, р3 / 4=0.3
History of MI, % 29.1 26.3 24.4 26.5
*p= р1 / 2=0.4, р1 / 3=0.2, р1 / 4=0.7, р2 / 3=0.6, р2 / 4=0.97, р3 / 4=0.8
History of DM, % 24.1 24.9 27.9 18.4
*p= р1 / 2=0.8, р1 / 3=0.3, р1 / 4=0.4, р2 / 3=0.4, р2 / 4=0.4, р3 / 4=0.2
History of CI, % 10.6 8.1 9.6 8.2
*p= р1 / 2=0.3, р1 / 3=0.7, р1 / 4=0.6, р2 / 3=0.5, р2 / 4=0.99, р3 / 4=0.7
AF, % 51.8 44.7 47.4 42.9
*p= р1 / 2=0.06, р1 / 3=0.3, р1 / 4=0.3, р2 / 3=0.5, р2 / 4=0.8, р3 / 4=0.6

Baseline GFR, mean, mL / min / 1.73 m2 65.7+20.8 60.5+22.1 68.1+21.3 66.1+18.3

*p= р1 / 2=0.003, р1 / 3=0.3, р1 / 4=0.9, р2 / 3=0.003, р2 / 4=0.7, р3 / 4=0.5
GFR <60 mL / min / 1.73 m2, % 39.9 44.7 32.9 31.1
*p= р1 / 2=0.2, р1 / 3=0.1, р1 / 4=0.3, р2 / 3=0.01, р2 / 4=0.08, р3 / 4=0.8
* p, the significance of differences between Groups 1–4. SBP, systolic blood pressure; DBP, diastolic blood pressure; 6MWD, 6-minute walk 
distance; SHOKS, clinical assessment scale; CAD, coronary artery disease; MI, myocardial infarction; DM, diabetes mellitus; CI, carbohydrate 
intolerance; AF, atrial fibrillation; GFR, glomerular filtration rate; HFpEF, heart failure with preserved left ventricular ejection fraction; HFmrEF, 
heart failure with midrange left ventricular ejection fraction; HFrEF, heart failure with reduced left ventricular ejection fraction.
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(р1 / 2<0.001; р1 / 3=0.0007; р1 / 4=0.3; р2 / 3 =0.003; р2 / 4=0.009; 
р3 / 4=0.2). In Group 2 and Group 3, the percentage of patients 
taking eplerenone was lower than in other groups. This means 
that eplerenone titrated in the first year of observation in 
Group 3 was replaced by spironolactone after the termination 
of follow-up in the CHFC (Figure 5).

We analyzed the reasons why patients refused of follow-
up in the CHFC: low adherence, lack of desire to control 
BP, HR, and weight, count diuresis, and follow a diet (32.5 % 
of  patients); patients were accustomed to observation in the 
local outpatient clinics and do not want to visit a new physician 
(37.9 % of patients); did not understand why they should be 
treated (21.3 %); had transportation difficulties (4.8 %); had 
arranged a visit to the center and then forgot (3.5 %).

We think that a preference to be observed in the local 
outpatient clinic and low patient mobility are the objective 
reasons for refusing follow-up in the CHFC; 42.7 % of study 
patients with CHF refused to be followed up in the specialized 
center. More than half of the reasons for refusing follow-up in 
the CHFC were modifiable. Analysis of these reasons allowed 
us to change approaches to improve patient adherence to 
treatment and follow-up in the CHFC after the end of the study.

Discussion
We found that adherence to follow-up in the CHFC can 

both reduce and increase over time. After the first year of 
follow-up, 11.3 % of patients, who refused treatment at the 
CHFC at baseline, became adherent to follow-up in the CHFC, 
and 38.6 % of patients with high adherence to the follow-up in 
the CHFC at baseline had reduced adherence and were placed 
in Group 3.

One important factor contributing to the adherence in 
patients with CHF to both follow-up and treatment was 
structured phone calls to patients made by a nurse. The 
existence of a specific factor influencing adherence should 
be taken into account: readmission to the CHFC inpatient 
clinic, where a patient who was not previously adherent to 
outpatient follow-up observation in the CHFC was retrained 
at the patient school and was advised to be followed up on the 
outpatient basis in the CHFC.

In more than half of cases in which a patient refused 
disease-modifying treatments, the causes were modifiable and 
could be corrected if there was a possibility of regular training 
of patients with CHF not only during inpatient treatment but 
also in the local outpatient clinics.

Using a detailed analysis of the baseline clinical 
characteristics of patients in the study groups, we were able to 
identify the reasons for the change in adherence to follow-up 
in the CHFC. Obviously, patients with a more clinically severe 
condition more often refused to visit CHFC due to logistic 
difficulties, and preferred to be observed in the local outpatient 
clinics (Group 2). Patients in Group 2 were older, had a shorter 

6MWD and a higher SHOKS score. They were more likely 
to have chronic kidney disease, which suggested that these 
patients were particularly characterized by low mobility and 
required specialized medical care in the local outpatient clinics 
or at home.

Our results are consistent with data from foreign 
practice showing that patients who are not adherent to 
the treatment and observation are more likely to be older, 
have above-average LVEF, have been hospitalized for CHF 
before the enrollment, have FC III–IV CHF, diabetes 
mellitus, a history of cerebrovascular accidents, and higher 
levels of creatinine [23].

Interestingly, patients in Group 3 showed poor adherence 
to both self-control and non-drug and drug treatments, 
which clearly was associated with the termination of personal 
contacts with the CHFC physician.

Given the current prevalence of self-control of BP and HR 
at home, we expected a nearly 100 % adherence to the self-
control of BP and HR in all study groups. However, it turned 
out that not all patients measured BP, and even fewer patients 
measured their HR. The poorest adherence to self-control of 
BP and HR was shown by patients who were observed only in 
the local outpatient clinics.

During hospitalization for ADHF, patients in all groups 
were trained to keep a weight diary and count diuresis. However, 
after the 2 years of follow-up, 21.4 % of patients in the group of 
continuous follow-up at the CHFC (Group 1) did not want to 
monitor their weight despite regular reminders. The poorest 
weight control was observed in the group of patients who were 
continuously monitored in the local outpatient clinics: more 
than half of patients did not control their weight.

It is essential to encourage patients to self-control their 
weight because there is strong evidence that just the absence 
of self-control of weight increases the risk of death and re-
hospitalization for CHF by 57 % [23], because patients reduce 
control of the signs of the clinical worsening of CHF and tend 
to seek care late [2, 20, 22, 31].
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Figure 5. Real-life rate of administration CHF-modifying 
agents in the study groups after the 2 years of follow-up
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Just a small number of patients in all groups were adherent 

to salt restriction and diet, which proves that it is challenging 
to correct diet and eating behavior in elderly and comorbid 
patients, who were found in all study groups.

In all study groups, the percentage of patients who followed 
the guidelines for PR on the outpatient basis was extremely low. 
Low adherence to physical activity in patients with CHF has 
been shown in other studies [32–37]. Low physical activity is 
known to increase the risk of death and re-hospitalization by 
48 % [23]. Thus, it is necessary to find new strategies to keep 
patients physically active.

The analysis of the real-life rate of administration of CHF-
modifying agents showed the poorest adherence in the group 
receiving long-term observation in the local outpatient clinics 
(Group 2).

The example of Group 3 shows that the lack of specialized 
observation in the second year of the study negated the results 
achieved in the first year. The adherence to CHF-modifying 
treatment was comparable to that of Group 2 by the end of the 
second year of observation. The example of the administration 
MCRAs and eplerenone in Group 3 shows that only long-term 
follow-up at the CHFC is a framework for proper adherence 
to treatment with drugs of this class. This may be due to the 
low awareness of primary care physicians about the relevance 
and effects of MCRAs for the treatment of CHF and the 
perception of MCRAs as additional diuretics.

It should be noted that adherence to self-control and 
treatment in Group 4 was found to be better than in Group 
3. This fact also shows the importance of regular medical 
supervision in a specialized institution.

Based on our findings, it can be concluded that training 
at CHF patient school during hospitalization and over-the-
phone follow-up are insufficient measures for increasing 
patient adherence to self-control and treatment over a long-
term outpatient observation period. There is no hope for the 

long-term retention of knowledge after CHF patient school, 
which has already been shown in the SHANS study [25]; the 
available training programs for patients with CHF should be 
supplemented with personal physician contacts [38].

Ultimately, the evidence presented indicates that 
adherence to treatment in the study patient groups closely 
correlates with adherence to both visiting the CHFC and 
the self-control of BP, HR, weight, and non-drug treatment 
guidelines. The best results for both adherence to observation 
and self-control and treatment were shown in the group 
of patients who continued to be followed up in the CHFC 
throughout the study period.

Conclusions
1. �Low adherence to follow-up in the CHFC, self-control and 

to treatment is associated with patients’ age, baseline clinical 
severity, and comorbidities.

2. �Only specialized follow-up and regular contact with the 
CHFC physician ensured sufficient long-term adherence to 
self-control, non-drug, and drug treatment of CHF.

3. �Patient adherence to the recommendations on PR 
is low both under specialized and nonspecialized 
observation. Thus, it is necessary to develop approaches 
to the arrangement of outpatient PR for patients after 
decompensated HF.

Limitations of the study
International practice shows that patients enrolled in 

registers or studies are usually under the researcher’s strict 
supervision and are more adherent to treatment. Our findings 
should be interpreted in this context.
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