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Abstract

Introduction: New effective approaches are necessary for improving the care and complications in patients with Heart Failure 
(HF) and Diabetes Mellitus (DM) who must deal everyday with various complex factors.

Aim: The aim of the current study was to evaluate the effectiveness of an individualized supportive care management program 
in patients with HF and DM, in the reduction of acute events and mortality compared to the ‘usual’ care.

Methodology: The current study is a sub-analysis of the Randomized Clinical Trial (RCT) named ‘SupportHeart’ using pragmatic 
methodology consisted by the Intervention Group (IG) and the Control Group (CG). The study investigated the patients for a period 
of one year at 5 different time points. Welsch t-test when the variables were continuous and the Fisher’s exact test in the case 
of categorical variables were used. Linear Mixed Models Effects were performed and adjusted by various factors related to the 
participants. 

Results: The sample consisted of 121 patients with HF and DM. Survival analysis was studied categorizing it, into acute events 
and death events due to HF. At the period from recruitment to 1 month, there were 3/65 (4.6 %) acute events for the CG and 2/56 
(3.6%) acute events for the IG p>0.9. After 1 month and until 3 months’ time point after the intervention, the CG 7/64 (10.9%) had 
more acute events compared to the IG 3/56 (5.4%) p=0.51. After 3 months and until the 6-month time point after the intervention, 
the CG 12/61 (19.7%) had more acute events compared to the IG 6/52 (11.5%) p=0.3. Between 6 months and until 1 year time 
point after the intervention, the IG (0/49) (0.0%) hadn’t any acute event compared to the CG that had 8/58 (13.8%) p=0.007 acute 
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events. There were no significant differences in the mortality across the two groups in all time points; at the period from recruitment 
to 1 month, there was 1/ 65 (1.5%) death event for the CG and no death for the IG 0/56 (0.0%) p>0.9. After 1 month and until 3 
months’ time point after the intervention, the CG had 2/64 (3.1 %) deaths and the IG 3/56 (5.4%) p=0.66. After 3 months and until 
the 6-month time point after the intervention, the CG had 3/61 (4.9%) deaths compared with the IG that had 1/52 (1.9%) death 
p=0.62. Between 6 months and until 1 year time point after the intervention, the CG had 1/58 (1.7%) death event and the IG had 
1/49 (2.0%) with p>0.9. 

Conclusions: Supportive care seems to be a promising concept for HF-DM management programs. The pragmatic methodology 
that was used in the ‘SupportHeart’ study had an intensive intervention, started rapidly in early stages on a person-centred basis, 
reduced acute events and deaths in patients with HF and DM.

Keywords: Supportive care, heart failure, diabetes mellitus, person-centred care, acute events, heart failure-diabetes mellitus 
management programs

Introduction
There are more than 415 million people with DM globally now-

adays and is expected that, more than 592 million people will devel-
op diabetes by the year 2035 [1]. It is considered that between HF 
patients, the prevalence of DM is 2 to 2.5 times higher than in the 
general population [2]. Many clinical studies show that Diabetes 
Mellitus type II (DM2) breed HF and vice versa [3]. Observational 
studies in HF with DM found that there is a strong relationship be-
tween glycemic control and clinical outcomes that affect negatively 
the Health-Related Quality Of Life (HR-QoL) of these patients [4-6]. 
Despite the progress in the treatment and in the various programs 
which are applied for the management of HF, HF deteriorations lead 
to readmissions and the morbidity and mortality of HF patients are 
increased, especially in older patients with the comorbidity of DM 
[7]. Adherence and management of the two conditions by patients 
with HF and DM to follow a low- sodium diet, monitor weight, dai-
ly fluid volume, breath more effectively such as follow coughing 
techniques, quit smoking, manage fatigue, manage normal glucose 
levels, coping with stress, follow medication adherence, be physical 
active, socialize, manage relax and early detection of decompensa-
tion signs, are difficult [8]. Most of the times, patients’ education 
only is not effective for the development of self-care skills in pa-
tients with HF and DM in order to manage their condition in their 
everyday living and more effective ways of coping are fundamen-
tal to be applied and learned in the management programs [9,10]. 
‘SupportHeart’ study is a management program based on support-
ive care and focused on a patient-centred approach using the prag-
matic methodology, that integrates patient preferences and needs 
into the goals of care, manages symptoms to the level of comfort 
desired, and attempts to reduce the burden of the diseases [8]. Sup-
portive care is a multidisciplinary holistic care provided in both the 
patient and his family, since the time of the diagnosis along with 
the treatment aiming to prolong life and into the end of life with 
palliative care [11-13].

Methods
Study Design

The purpose of the current study was to evaluate the effective-
ness of an individualized supportive care management program  

 
in patients with HF and DM, in order to improve acute events (re 
admissions and emergency room visits) and mortality of the pa-
tients, compared to the ‘usual’ care. This study is a sub-analysis 
of the Randomized Clinical Trial (RCT) –‘SupportHeart’ (Trial ID: 
NCT04415723) using pragmatic methodology. It was consisted by 
two groups: 1. The IG and 2. The CG. The study investigated the pa-
tients for a period of 1 year at 5 time points (in baseline, 1 month, 
3 months, 6 months, and 1 year). The CG received the ‘usual care.’ 
‘Usual care’ was defined as the actions that each hospital or health 
care setting follows for all patients before their discharge from the 
hospital/their personal doctor that includes general advice on man-
aging HF and DM. The IG received the supportive care management 
program developed, according to the themes arrived from the qual-
itative analysis of the focus groups which preceded for the design 
of the intervention (e.g monthly meetings, education, self-manage-
ment techniques, telephone support, SMS, etc.). The follow up peri-
od was twelve months as this was considered a sufficient timeframe 
to observe the effectiveness of the supportive program to achieve 
the goals of the ‘SupportHeart’ research program.

Study Population

The sample of the study consisted of patients from hospitals, 
patients who are included and receive services from the new Na-
tional Health System of Cyprus and patients from the Pancyprian 
Federation of Heart Diseases, diagnosed with HF established by a 
cardiologist with the comorbidity of DM. In the RCT ‘SupportHeart’ 
the sample size consisted of 202 patients in total, from which the 
121 patients were those with HF and DM. 

Inclusion Criteria were as Follows: patients over 18 years old 
diagnosed with HF and DM based on systolic or diastolic dysfunc-
tion as diagnosed by a cardiologist, patients with New York Heart 
Association (NYHA) classification stages I-IV and patients able to 
understand write and read the Greek language. The patients who 
excluded from the study were patients who refused to take part in 
the research, patients diagnosed with any kind of mental illness 
including dementia, patients under hemodialysis, patients with 
whom telephone communication is not applicable, patients not 
speaking the Greek language and patients transfer to a nursing 
home after discharge.
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Randomization and Blinding

All participants of the RCT ‘SupportHeart’ were randomized to 
receive either the intervention care or the usual care, with a ration 
2:1 using the sealed envelope technique by using random number 
generator. A member of the research team who did not participated 
in the recruitment of the sample did the random distribution for the 
‘SupportHeart’ of the participants in the two groups. The random 
allocation was developed with the use of a software program. The 
researcher was blinded regarding the group allocation of the next 
patient so the prediction of the selection bias achieved by using 
closed envelops for the recruitment because the researcher opened 
the envelops after the patient agreed to participate in the research 
and signed the informed consent form. ‘Double blinding’ could not 
be achieved because patients informed before signing the consent 
form to participate in the research. So, after opening the envelope, 
both; the patient and the researcher were aware in which group the 
patient were. 

Sample Size

The method of power analysis is used to determine the sample 
size. Power analysis is the ability to find a statistically significant 
difference when the null hypothesis is in fact false. In other words, 
power is the ability to find a difference when a real difference exists. 
It is determined by three factors: the sample size, the alpha level, 
and the effect size [14]. In the current study, researchers wanted to 
determine the appropriate sample size or justify a proposed sam-
ple size. To answer this question, researchers found out the other 
two parts of the equation: alpha level and effect size [14]. In the 
RCT with the acronym, ‘SupportHeart’ the sample size consisted of 
202 patients in total from which the 121 patients were those with 
HF and DM.

Ethics Approval

The participants signed an informed consent form where a 
detail description of the study was presented. It included the aim 
of the study, what was expected of them and the reasons why this 
study is important. Written informed consent was obtained from 
the participants at the beginning of the study ensuring anonymity 
and confidentiality. The study had a voluntary nature that allowed 
the patients to withdraw at any time. The anonymity of the par-
ticipants was respected throughout the study. The study granted 
approval by the Cyprus Bioethics Committee and by the Data Pro-
tection Office. In addition, license was sought and granted, by the 
Scientific Committee for the Promotion of Research and the Minis-
try of Health of Cyprus.

The Intervention

Patients with HF and DM were invited to participate in the 
study by a member of the research team, just before their discharge 
or from the outpatients’ clinics. Patients were informed for the con-
text of the research and if they agreed to participate in the study, 
they signed a consent form. Data collection was conducted by the 
researchers of the ‘SupportHeart’ team, during the monthly meet-

ings or by phone. They used questionnaires and a guide that were 
pre-decided by the research team. The monthly meeting points and 
the main topic were determined by the research team. Beyond that, 
questions from the patients were resolved and there was also a 
discussion on other topics patients wanted to discuss and accord-
ing to their needs. The current intervention program was based in 
pragmatic research methodology as referred above and it was not 
standardized and the same for all the patients but was planned and 
delivered according to patients’ needs at the meetings. In pragmat-
ic studies an intensive intervention and treatment strategy of rap-
id-titration and close follow up is rapidly accepted by patients [15]. 

The patients in the IG received an educational booklet mate-
rial and a brief educational session by the researcher in the bed-
side before their discharge for hospitalized patients and right from 
the beginning for non - hospitalized patients. Then, the researcher 
was contacting via telephone the patients 48 hours after the first 
meeting, to find out how they were getting along and resolved any 
possible queries on HF and DM self-management. The first monthly 
meeting was arranged within a month post discharge/post the first 
meeting and patients were educated with the main themes regard-
ing HF and DM. Then the meetings were arranged monthly and the 
content of the educational sessions included: pharmacological and 
non- pharmacological treatment/self-management actions (low- 
sodium diet, monitor weight, daily fluid volume, breathing more ef-
fectively, coughing techniques, quitting smoking, managing fatigue, 
coping with stress, medication adherence, physical activity, social-
izing, relaxation, early detection of decompensation signs, manage-
ment of diabetes, glucose control).Phone call conducts were also 
conducted once a month and patients were empowered and dis-
cussed various issues that concerned them and they could call the 
researchers when needed. There was continuing communication 
and assessment and the ‘SupportHeart’ team tried to find possible 
solutions and there was referral to available services when needed.

Regular communication supported patients to know how and 
when they should get help from Health Professionals (HPs) and 
follow-up check-up. In addition, they were educated how they 
should make changes regarding their lifestyle modification to re-
duce the risk of an acute event, build on their own strengths so they 
can increase their self-efficacy and self-confidence, understand 
the educational program and benefits of following it, self-manage 
themselves in a way that reduces the risk of decompensation and 
understand early signs of decompensation. 

Measurements 

Survival analysis was studied categorizing it, into acute events 
and death events due to HF. The acute events were the readmis-
sions, and the Emergency Room visits due to HF. The acute and 
death events were measured at the period from recruitment to 1 
month, after 1 month and until 3 months’ time point after the in-
tervention, after 3 months and until the 6-month time point after 
the intervention and between 6 months and until 1 year time point 
after the intervention.
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Statistical Analysis

Descriptive statistics were used to present the results. Baseline 
characteristics were compared using independent samples Welsch 
t-test when the variables were continuous [(i.e. age, hemoglobin 
levels (HbA1c)] and the Fisher’s exact test in the case of categorical 
variables (i.e. sex, comorbidity, etc.). Comparisons between IG and 
CG at each time point were assessed using a Welsch t-test. Com-
parisons of lost to follow- up between the two groups, as well as 
the comparisons of the numbers of acute events between the two 
groups, were assessed using the Fisher’s exact test.

Results

Demographic and Clinical Characteristics

 The sample consisted of 121 patients with HF and DM: 80 
(66%) male and 41 (34%) female patients. The mean age of the 
patients was  =73.9 (SD=9.1) years old. Most of the patients were 
married (55%) and 33% were widowers. Regarding the education-
al level 56 (46%), 45 (37%) and 11 (9.1%) patients had elementary, 
secondary and higher education, respectively. Thirty-two patients 
(26%) had a history of myocardial infarction. All patients had DM2. 
All demographic characteristics of the participants are shown in 
Table 1.

Table 1: Demographic characteristics of the participants (1Mean (SD); n (%), 2Welch Two Sample test; Pearson’s Chi-squared test; 
Fisher’s exact test). 

Characteristic Overall, N=1211 Control, N=651 Intervention, N=561 p-value2

Age 73.9(9.1) 75.6(7.5) 71.9(10.3) 0.026

Sex    0.055

Male 80(66%) 38(58%) 42(75%)  

Female 41(34%) 27(42%) 14(25%)  

Education    0.2

Higher 11(9.1%) 4(6.2%)  7(12%)  

Secondary 45(37%) 20(31%) 25(45%)  

Elementary 56(46%) 35(54%)  21(38%)  

Family Status    0.7

Divorced 5(4.1%) 3(4.6%) 2(3.6%)  

Single 2(1.7%) 1(1.5%) 1(1.8%)  

Married 66(55%) 32(49%) 34(61%)  

Widowers 40(33%) 23(35%) 17(30%)  

History of MI    0.4

Yes 32(26%) 15(23%) 17(30%)  

No 89(74%) 50(77%) 39(70%)  

Many of the participants (N=91-75%) had the underlying dis-
ease of Coronary Artery Disease (CAD), 35 (29%) had acute arryth-
mias, and 22 (18%) had chronic atrial fibrillation. Forty-six (71%) 
participants who had CAD were found in the CG and forty-five 
(80%) was found in the IG (p=0.2). Seventeen participants (26%) 
in the CG had acute arrhythmias and 18 (32%) with acute arrhyth-
mias were in the IG (p=0.5). Twelve (21%) of the participants in the 
IG had chronic atrial fibrillation and 10 (15%) were found in the 
CG (p=0.4). The most frequent risk factor from the clinical charac-
teristics was hypertension [94 (78%)], with higher incidence in the 
CG[56(86%)] compared with the IG[38(68%)] (p=0.016). Similarly, 

the second more frequent co-existing risk factor was hyperlipid-
emia which was present in 74 patients with the higher incidence in 
the IG [37 (66%)] compared with the CG [37 (57%)] (p=0.3). The 
third risk factor was obesity [19 (16%)] with higher incidence in 
the CG[11 (17%)] compared with the IG [8 (14%)] (p=0.7). Most 
of the patients 97(80%) were not active smokers. There were no 
patients at NYHA I in the current study. Most of the patients were at 
NYHA stage III [69 (57%)] [CG 35 (54%) and IG 34 (61%)] (p=0.2). 
HbA1c levels were 7.5 % (0.7) in the CG and 7.1% (0.5) in the IG 
(p=0.005). All clinical characteristics are presented in Table 2. 

Table 2: Clinical characteristics of the participants (1Mean (SD); n (%) 2Welch Two Sample test; Pearson’s Chi-squared test; Fisher’s 
exact test). 

Characteristic Overall, N=1211 Control, N=651 Intervention, N=561 p-value2

Coronary artery disease 91(75%) 46(71%)  0.2

Acute arrhythmias 35(29%) 17(26%) 18(32%) 0.5

Chronic AF 22(18%) 10(15%) 12(21%) 0.4

Hypertension 94(78%) 56(86%) 38(68%) 0.016
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Hyperlipidemia 74(61%) 37(57%) 37(66%) 0.3

Obesity 19(16%) 11(17%) 8(14%) 0.7

HbA1c 7.3(0.7) 7.5(0.7) 7.1(0.5) 0.005

LV- EF 36.8(8.6) 38.7(8.8) 34.6(7.9) 0.009

Active smoking    >0.9

No 97(80%) 52(80%) 45(80%)

Yes 24(20%) 13(20%) 11(20%)

NYHA    0.2

I 0(0%) 0(0%) 0(0%)

II 28(23%) 19(29%) 9(16%)

III 69(57%) 35(54%) 34(61%)

IV 24(20%) 11(17%) 13(23%)

Survival Analysis

Acute Events: Survival analysis was studied categorizing it, 
into acute events and death events due to HF. At the period from 
recruitment to 1 month, there were 3/65 (4.6%) acute events 
for the CG and 2/56 (3.6%) acute events for the IG p>0.9. After 1 
month and until 3 months’ time point after the intervention, the 

CG 7/64 (10.9%) had more acute events compared to the IG 3/56 
(5.4%) p=0.51. After 3 months and until the 6-month time point 
after the intervention, the CG 12/61 (19.7%) had more acute events 
compared to the IG 6/52 (11.5%) p=0.3. Between 6 months and 
until 1 year time point after the intervention, the IG (0/49 (0.0%) 
hadn’t any acute events compared to the CG that had 8/58 (13.8%) 
p=0.007 acute events (Table 3).

Table 3: Acute Events. 

Period Control Intervention p

<1M 3(4.6%) 2(3.6%) >0.9

1M~<3M 7(10.9%) 3(5.4%) 0.51

3M~<6M 12(19.7%) 6(11.5%) 0.3

6m ~<1Y 8(13.8%) 0(0.0%) 0.007

Note*: Proportion at each time-point according to the patients in the study after the dropouts Control: 65, 64, 61, 58 at <M, 1M~3M, 
3M~6M, and 6M~1Y respectively, Intervention: 56, 56, 52, 49 at <M, 1M~3M, 3M~6M, and 6M~1Y respectively.

Death Events

There were no significant differences in the mortality across 
the two groups in all time points; at the period from recruitment 
to 1 month, there was 1/65 (1.5%) death event for the CG and 
no death for the IG 0/56 (0.0%) p >0.9. After 1 month and until 
3 months’ time point after the intervention, the CG had 2/64 (3.1 

%) deaths and the IG 3/56 (5.4%) p=0.66. After 3 months and un-
til the 6-month time point after the intervention, the CG had 3/61 
(4.9%) deaths compared with the IG that had 1/52 (1.9%) death 
p=0.62. Between 6 months and until 1 year time point after the 
intervention, the CG had 1/58 (1.7%) death event and the IG had 
1/49 (2.0%) with p>0.9 (Table 4).

Table 4: Death events. 

Period Control Intervention p

<1M 1(1.5%) 0(0.0%) >0.9

1M ~<3M 2(3.1%) 3(5.4%) 0.66

3M ~<6M 3(4.9%) 1(1.9%) 0.62

6m ~<1Y 1(1.7%) 1(2.0%) >0.9

Note*: Proportion at each time-point according to the patients in the study after the dropouts Control: 65, 64, 61, 58 at <M, 1M~3M, 
3M~6M, and 6M~1Y respectively, Intervention: 56, 56, 52, 49 at <M, 1M~3M, 3M~6M, and 6M~1Y respectively.

All Events (Acute Events and Death Events)

When considering both; acute and death events after 6 months 

and until 1 year time point, the CG [9/58 (15.5%)] showed more 
acute events compared to the IG [1/49 (2%)] (p=0.02) (Table 5). 
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Table 5: All events (acute events and death events). 

Period Control Intervention p

<1M 4(6.2%) 2(3.6%) 0.69

1M~<3M 9(14.1%) 6(10.7%) 0.59

3M~<6M 15(24.6%) 7(13.5%) 0.16

6m~<1Y 9(15.5%) 1(2.0%) 0.02

Note*: Proportion at each time-point according to the patients in the study after the dropouts Control: 65, 64, 61, 58 at <M, 1M~3M, 
3M~6M, and 6M~1Y respectively, Intervention: 56, 56, 52, 49 at <M, 1M~3M, 3M~6M, and 6M~1Y respectively.

Discussion
Previous studies have shown a reduction of 50% in HF re-ad-

missions and 20% in mortality in HF patients who were involved 
in HF management programs, but results are controversial [16,17]. 
Mortality reached 10% and 25% of patients after an acute event and 
patients will be readmitted within the first month after discharge 
[18]. Some reports support that various factors are responsible 
for the increased one-month readmission rates, including elevated 
NYHA classification and treatment with beta-blockers, loop diuret-
ics, thiazide, or nitrates [19]. Retired and/or disabled patients had 
one or more emergency room visits in the last 3 months and stay 
in hospital more than 5 days at discharge [20]. In the current study, 
acute events had lower rate in the IG. Acute events were either re-
admissions due to fluid overload or emergency room visits. In fact, 
at the period of recruitment to one month, there were 3/65 (4.6%) 
acute events in the CG and 2/56 (3.6%) in the IG. After a month and 
until three months’ time point, in the CG more acute events were 
observed [7/61(10.9%)] compared to the IG [3/52 (11.5%)]. Af-
ter three months and until the sixth month time point, in the CG 
were observed more acute events [12/61(19.7%)] compared to the 
IG [6/52 (11.5%)]. Between six months to one year was observed 
8/58 (13.8%) acute events in the CG and no acute event in the IG 
[0/49 (0.0%)].

There were no significant differences in the mortality across 
the two groups (p>0.05) at all time points and the largest different 
observed between three to six months after the intervention, where 
3/61 (4.9%) deaths were observed in the CG and only 1/52 (1.9%) 
death in the IG. When considering both acute events and mortality 
after three months and until six-month time point, in the CG [9/58 
(15.5 %)] were observed more acute events and deaths compared 
to the IG [1/49 (2%)] (p=0.02)]. The fact that no patient had any 
acute event (readmission or emergency room visit) at the time 
between 6 months to one year in the IG, perhaps was due to the 
close monitoring during the program and the knowledge patients 
had about the early recognition of decompensated symptoms [21]. 
Kalogirou F, et al., support that important issues that a management 
program should contain, include the knowledge and understanding 
of HF, self-care, self-efficacy, family and caregiver involvement, psy-
chosocial well-being, HPs support, and technology use. All the above 
components were involved in the current program for patients with 
HF and DM and more results are expected from the involvement 
of family/caregivers and smart watches usage, in the RCT program 
‘SupportHeart’. The current supportive management program for 

HF patients with DM- part of the RCT ‘SupportHeart’-was the only 
program that was running during the two years of the pandemic of 
COVID-19 where the communication with the patients continued 
through digital health technology (phone calls or via viper) so the 
patients and the members from the ‘SupportHeart’ team, could ‘see’ 
each other and the communication and the interaction was more 
effective.

Limitations
The current study has some limitations that need to be consid-

ered. This study is a secondary analysis of the RCT ‘SupportHeart’ 
that studied patients with HF, so the randomization could not be 
achieved for the particular group of patients (HF patients with DM); 
therefore, some differences that exist between the IG and the CG at 
baseline are justified. None of the patients in the study had NYHA 
I since most of the participants recruited from hospitals and this 
proves that patients with NYHA I are mostly misdiagnosed and this 
should be considered in future studies since the ‘SupportHeart’ 
program can improve the HR-QoL from the early stages of the HF 
trajectory. This shows the need for new RCTs with a sample exclu-
sively with patients with HF-DM considering more clinical charac-
teristics that may affect the HR-QoL of HF patients with DM. The 
study sample did not represent all patients with HF-DM due to the 
exclusion criteria that were set, since patients with dementia or any 
kind of mental illness, patients under hemodialysis and patients 
transferred to nursing homes after discharge, were not included 
in the current study. Also, patients from rural areas were not con-
sidered to the sample. Finally, this study was based in pragmatic 
methodology and pragmatic trials do not most of the times have 
constraints on patients and clinicians; between patients and HPs 
from the research team created a ‘bond’ and a relationship since 
they focused on patients’ needs and was patient-centred; but this 
may lead to inconsistent or missing data [22].

Conclusions
The current study is the first study that studied the HF-DM pop-

ulation and introduce supportive care in the management of HF 
patients with the comorbidity of DM. Supportive care was found 
to be an important factor for HF-DM management programs. The 
study was effective regarding the reduction of morbidity and mor-
tality for the population of HF-DM patients. The current study is 
a sub analysis of the ‘SupportHeart’ program, based in pragmatic 
methodology design, on the ‘real world’ and on the ‘real needs’ of 
HF patients with DM focused on a patient-centred approach that 
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was missing from previous studies and previous management pro-
grams. Future studies should be focused on the population of HF-
DM patients and access and apply supportive care management 
programs in a long-term duration for HF-DM population with the 
scope to increase their HR-QoL, reduce acute events and make pa-
tients actively participants in the management of their chronic con-
ditions, in a continues and long-term support.
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