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Abstract
Aim: The aim of the study was to determine the effect of self-care training and informational support of patients with a me-
chanical heart valve on the international normalized ratio (INR) and bleeding complications.
Material and methods: Design: A quasi-experimental study. Participants were recruited via convenience sampling and were ran-
domly divided into two groups: control (n = 80) and intervention (n = 80). Participants in the control group received only routine 
training; in addition, the intervention group received 6 sessions of self-care training and 6 months of informational support. 
Monthly the level of INR and incidence of bleeding were determined. Data were analyzed using the independent t-test and c2 in 
SPSS16 software at a significance level of 0.05.
Results: During 6 months of follow-up, except for the third month, the frequency of INR levels in the therapeutic target range 
(2.5–3.5) in the intervention group was significantly higher than that in the control group (p < 0.05). Also in the intervention 
group, the incidence of bleeding complications was lower than that in the control group, but this difference was not statistically 
significant (p > 0.05).
Conclusions: Proper self-care training and informational support in patients with mechanical heart valve replacement have 
positive results. By maintaining self-care, the level of a therapeutic target range of INR can be maintained and the incidence of 
bleeding complications can be reduced.
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Introduction
While heart valve replacement as a surgical technique 

improves survival in the presence of heart valve regurgita-
tion disorders and valve stenosis, it can lead to complica-
tions such as prosthetic valve thrombosis or systemic em-
bolism [1, 2]. Due to the high prevalence and risks of these 
complications, anticoagulant regimens are considered for 
these patients after surgery, and patients must adhere to 
this lifesaving drug regimen [3, 4]. The purpose of oral an-
ticoagulation (OAC) therapy is to induce controlled depres-
sion of blood coagulability in order to reduce the risk of 
thromboembolic complications. 

Vitamin K antagonists (VKAs) such as warfarin and 
acenocoumarol are currently considered standard drugs for 
OAC in these patients [5]. The differences observed in anti-
coagulation control dependent on the type of VKA may re-
sult from a shorter half-life of acenocoumarol compared to 

warfarin and the latter seems to be preferable for patients 
who are candidates for very prolonged oral anticoagulation 
therapies (OAT), such as patients with heart valve replace-
ment [6]. In Iran, warfarin is mainly used for anticoagulant 
therapy in patients with a heart valve prosthesis. However, 
a previous study showed that the SAMe-TT2R2 (sex female, 
age, medical history, treatment, tobacco use, race) score 
appears less effective in predicting unstable anticoagula-
tion with acenocoumarol compared with warfarin [7]. 

The required VKA dosage is titrated based on the in-
ternational normalized ratio (INR) [8]. If the drug is taken 
correctly and the INR level is maintained in the therapeutic 
target range, anticoagulation treatments can prevent seri-
ous complications such as bleeding and embolism, thereby 
increasing postoperative survival rates and the quality of 
life among patients [9, 10]. However, due to the limited 
range of treatment, this drug can be considered a compli-
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cation factor for patients [11]. Thus, if the INR is higher than 
the target treatment range, the patient is prone to bleed-
ing, and in cases below this range, the incidence of throm-
boembolic events is strengthened [12]. 

It has been found that several factors such as socio-
economic factors, diet, concomitant medication, underly-
ing disease, knowledge, activity, etc. affect the effects of 
warfarin and the occurrence of side effects in consumers 
[13–15]. Accordingly, heart valve replacement patients need 
to be sufficiently aware of the factors that can affect the 
individual and take care of themselves against the influen-
tial factors. In fact, self-care is a very important behavior in 
patients with heart failure that can improve treatment out-
comes and, in turn, reduce the need for readmission and 
treatment costs [16–18]. 

Aim
Accordingly, the present study aimed to determine the 

effect of self-care training and informational support of pa-
tients with a mechanical heart valve on the INR and bleed-
ing complications.

Material and methods
Study design 
The study was designed as a quasi-experimental study 

to determine the effect of self-care training and informa-
tional support of patients with a mechanical heart valve on 
the INR and bleeding complications.

Participants 
Participants were recruited via convenience sampling. 

Sampling was performed from August 2019 to September 
2020. Among the patients who had been referred for heart 
valve replacement during this period, 160 people were se-
lected based on inclusion and exclusion criteria and were 
divided into control and intervention groups with a  ratio 
of 1 : 1.

Inclusion criteria for patients were as follows: 1) hav-
ing mechanical heart valve prostheses in any position; 2) at 
least 18 years of age; 3) ability to effectively communicate; 
4) receiving only oral warfarin for anticoagulation therapy; 
and 5) without drug and alcohol abuse; and 6) telephone 
communication available. The exclusion criteria were as fol-
lows: 1) patient with biological prostheses; 2) simultaneous 
CABG surgery; 3) medical history of coagulation disorders; 
and 4) known ulcerous disease with bleeding tendency.

Ethical considerations
Before any intervention, patients were informed of the 

purpose of the study, and patients were required to sign 
an informed consent form to begin work. Patients were in-
formed that they were free to leave the study at any time 
and for any reason without the need for any explanation. 
Patients were also promised that personal information 
would remain confidential and that the results of the study 
would be published collectively or without personal infor-

mation. This study is the result of a student thesis that has 
been registered in Hamadan University of Medical Sciences 
of Iran with the ethical code IR.UMSHA.REC.1398.403.

Usual care (control) group 
Patients in the control group before and after surgery 

received only routine hospital training. Pre-surgery train-
ing included shaving and washing the surgical site with 
antiseptic detergents and encouraging spirometry. Post-
surgery training also included movement training, nutrition 
counseling, medication counseling, prothrombin time (PT) 
and INR tests, and timely visits to the treating physician 
at specified times. Also, an educational pamphlet was rou-
tinely given to the patient for study at home, and the tele-
phone number of the patient education unit was provided 
to the patient and his/her companion so that they could 
contact the medical center if necessary. 

Intervention group 
The intervention group, in addition to receiving all 

the training and routine hospital programs, participated 
in two one-hour training sessions before surgery and in 
four one-hour training sessions after surgery. In these ses-
sions, content was provided on self-care training for pa-
tients receiving mechanical heart valves. Before surgery, 
the first session was held on the day of admission to the 
hospital and the second session was held on the day be-
fore the patient was admitted to the operating room. After 
surgery, the first session was held 3 days after surgery, 
the second session the day before discharge, and the third 
and fourth sessions the first and second weeks after dis-
charge, respectively. These patients received informational 
support from the research team during a 6-month follow-
up program. 

Educational content
In this study, educational content were prepared based 

on performing a  self-care educational needs assessment 
of heart valve replacement patients. For this purpose, at 
the beginning of the study, a  qualitative interview was 
conducted with several heart valve replacement patients 
(patients who were in the surgical queue and also patients 
who had previously undergone this surgery) and they were 
asked questions about their educational needs. Finally, by 
performing qualitative content analysis of the interviews, 
the educational needs of these patients were determined. 
In order to meet the educational needs of these patients, 
an educational package was prepared based on the opinion 
of nursing specialists, cardiac surgeons, nutritionists and 
rehabilitation specialists. To determine the content validity, 
the training package was provided to 8 relevant experts 
and they were asked to express their opinions of the edu-
cational content and to comment on whether the content 
needed to be modified and edited. Finally, based on the 
opinion of experts, the amount of the content validity ratio 
(CVR) was calculated to be 0.75 (Table I).
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Informational support program
To provide informational support to the patients in the 

intervention group, once every 2 weeks, one of the members 
of the research team, as the person in charge of education, 
contacted the patients and provided the necessary infor-
mational support in the field of self-care. He was also pres-
ent at the hospital during the follow-up period and commu-
nicated with each of the patients in the intervention group 
who referred to the treating physician to present their INR 
test results, and discussed their self-care measures. If the 
person was faced with a new case that required training 
and counseling, sufficient information would be provided.

Instruments
In this study, the data collection instrument included 

three main sections: the demographic and clinical informa-
tion questionnaire, INR test results, and bleeding accident 
checklist.

Demographic and clinical information  
questionnaire
This questionnaire was used at the beginning of the 

study and patient baseline information was collected using 
it. Demographic information included age, height, weight, 
gender, marital status, employment, education, and resi-
dence. Clinical information included body mass index (BMI), 
hypertension, diabetes, dyslipidemia, smoking habit, alco-
hol consumption, valve position (aortic, mitral, tricuspid, 
bivalve), and hospital stay.

INR
A standard blood test was used to determine the INR of 

patients and the test sheet was considered as a data col-
lection tool. In this study, based on available resources [19] 
and the opinion of experts, the INR in the range 2.5 to 3.5 
was considered as the therapeutic target range, and mea-

sures outside of this range were considered as abnormal 
rates that needed to be corrected.

Bleeding complications
In this study, based on the opinion of experts and pre-

vious studies [20] a checklist was designed to investigate 
the incidence of bleeding events, based on which bleeding 
events were divided into two categories: major hemorrhage 
complications included macroscopic hematuria, vaginal 
bleeding, hemoperitoneum, hemopericardium, severe gas-
trointestinal bleeding, hemorrhagic stroke, retroperitoneal 
hematoma; and minor hemorrhage complications included 
subcutaneous bleeding, epistaxis, microscopic hematuria, 
minor bleeding in stools, mild ocular bleeding, mild hemop-
tysis, gingival bleeding. To determine the validity of this 
checklist, the content validity method was used, and for this 
purpose the checklist was provided to 8 specialists (cardiol-
ogists, hematologists, and pharmacologists) and they were 
asked to express their views on the checklist items and, if 
there was a need to modify or edit, to comment. Finally, the 
CVR value was calculated, and was found to be 0.75.

Data collection
The investigator responsible for the collection of data 

was unaware of the randomization and grouping process. 
At the beginning of the study and before any intervention, 
individuals’ data were collected using a demographic and 
clinical information questionnaire. Following the interven-
tion and after the patient was discharged from the hospital 
for 6 consecutive months, information about the results of 
the INR test and the incidence of bleeding events was re-
corded every month.

Data analysis
Data were analyzed using the independent t-test and c2 

test in SPSS16 software at a significance level of 0.05.

Table I. Educational content 

Meeting time Content of the training session

Before surgery:

First session Describing the disease, describing surgery as a treatment method, familiarity with the types of valves and the 
advantages and disadvantages of each, a guide to conscious and rational choice of surgery, answering questions

Second session Training in self-relaxation methods, familiarity with the operating room environment and cooperation with the 
surgical staff, familiarity with the ICU environment and cooperation with nurses, proper breathing, the importance  
of coping with nursing procedures, answering questions

After surgery:

First session Importance of starting activities, surgical wound care and dressing, familiarity with the importance of warfarin  
and prescription drugs, answering questions

Second session Infection prevention methods, symptoms of surgical wound infection, prevention and diagnosis of surgical 
complications, answering questions

Third session INR and maintenance of treatment levels, compatible diet, warfarin and prevention of drug interactions,  
the importance of maintaining a dynamic life, answering questions

Fourth session Efforts to maintain INR at the treatment level, activity compatible, return to normal life, prevention of limitation, 
self-relaxation, sexual activity, ways to communicate with the treatment center, risk identification and prevention, 
answering questions
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Results
At the beginning of the study, 160 heart valve replace-

ment patients were included in the study and were random-
ly divided into control (n = 80) and intervention (n = 80) 
groups. During the follow-up period, 5 patients died (in-
tervention group, n = 2; control group, n = 3), 2 patients 
withdrew from the study process (intervention group, n = 1; 
control group, n = 1), and 4 patients was lost to follow-up 
(intervention group, n = 3; control group, n = 1). Finally, in-
formation and data of 149 participants (intervention group, 
n = 74; control group, n = 75) were analyzed.

Participant demographic characteristics
Table II shows the demographic characteristics of 

149 participants by grouping and the two groups are com-
pared. As shown in the table, the two groups in terms of 
age, height and weight, gender, marital status, occupation, 
education, and place of residence (city or village) were not 
significantly different and were homogeneous (p > 0.05).

 
Participant clinical characteristics
Table III shows the clinical characteristics of the partici-

pants and the two groups are compared. The mean BMI of 
the two control and intervention groups was 24.92 ±3.20 

and 25.56 ±4.32 respectively, which were not significantly 
different between the two groups (p  =  0.307). 37.6% of 
participants reported high blood pressure, 13.4% diabetes, 
and 22.8% hyperlipidemia in their clinical history. In this re-
gard, there was no significant difference between the two 
groups (p > 0.05). Among the participants, 24.8% reported 
a  smoking habit and 10.7% reported a  history of alcohol 
consumption, but the two groups did not differ significantly 
in this regard (p  >  0.05). Fifty-five percent of participants 
had mitral valve replacement (MVR), 27.5% had aortic valve 
replacement (AVR), 2.7% had tricuspid valve replacement 
(TVR) and 14.8% had bivalve replacement (BVR), and par-
ticipants in the two groups did not differ significantly in the 
position of the valve replaced (p = 0.969). Participants in the 
control and intervention groups were hospitalized for 8.62 
±2.48 and 9.02 ±2.39 days, respectively (p = 0.318) (Table III).

Intergroup comparison of INR levels during 
6 months after surgery
Table IV compares the level of INR in the participants. 

As shown in the table, in the first, second, fourth, fifth, and 

Table II. Demographic characteristics of patients in both groups

Variable Control  
(n = 75)

Intervention 
(n = 74)

P-value 

Age (mean ± SD) 55.57 ±12.37 56.81 ±12.53 0.545*

Height (mean ± SD) 167.05 ±6.59 166.16 ±7.03 0.426*

Weight (mean ± SD) 69.57 ±9.80 70.02 ±8.76 0.766*

Gender n (%): 0.795**

Male 42 (56) 43 (58.1)

Female 33 (44) 31 (41.9)

Marital status n (%): 0.501**

Single 12 (16) 9 (12.16)

Married 63 (84) 65 (87.84)

Employment n (%): 0.478**

Unemployed 34 (45.33) 35 (47.30)

Self-employed 34 (45.33) 28 (37.84)

Office worker 7 (9.34) 11 (14.86)

Education n (%): 0.194**

Illiterate 31 (41.33) 41 (55.40)

Primary school 22 (29.33) 16 (21.62)

Diploma 15 (20) 8 (10.81)

Academic 7 (9.34) 9 (12.17)

Residence n (%): 0.06**

Rural 29 (38.67) 40 (52.5)

Urban 46 (61.33) 34 (47.5)

*Independent t-test, **c2 test.

Table III. Demographic characteristics of patients in both groups

Variable Control  
(n = 80)

Intervention 
(n = 80)

P-value 

BMI (mean ± SD) 24.92 ±3.20 25.56 ±4.32 0.307*

Hypertension n (%): 0.281**

Yes 25 (33.33) 31 (41.89)

No 50 (66.67) 43 (58.11)

Diabetes n (%): 0.608**

Yes 9 (11.84) 11 (14.86)

No 66 (88.16) 63 (85.13)

Dyslipidemia n (%): 0.729**

Yes 18 (24) 16 (21.62)

No 57 (76) 58 (78.38)

Smoking habit n (%): 0.538**

Yes 17 (22.67) 20 (27.03)

No 58 (77.33) 54 (72.97)

Alcohol consumption n (%): 0.277**

Yes 6 (8) 10 (13.51)

No 69 (92) 64 (86.49)

Valve position n (%): 0.969**

MVR 40 (53.33) 42 (56.75)

AVR 21 (28) 20 (27.03)

TVR 2 (2.67) 2 (2.70)

BVR 12 (16) 10 (13.52)

Hospital stay (mean ± SD) 8.62 ±2.48 9.02 ±2.39 0.318*

*Independent t-test, **c2 test; BMI – body mass index, MVR – mitral valve 
replacement, AVR – aortic valve replacement, TVR – tricuspid valve replacement, 
BVR – bivalve replacement.
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sixth months, the frequency of INR levels in the therapeu-
tic target range was significantly higher in patients in the 
intervention group than in the control group (p < 0.05). In 
the third month, although the frequency of INR levels in 
the therapeutic target range was higher in the intervention 
group, this difference was not significant (p = 0.071). 

Intergroup comparison of the prevalence 
of bleeding during 6 months after surgery
Table V compares the prevalence of minor and major 

bleeding in the two groups over a  6-month follow-up. As 
shown in the table, during the 6 months of follow-up, the 
frequency of both types of bleeding (minor and major) in 
the intervention group was lower than in the control group, 
but this difference was not statistically significant (p > 0.05).

Discussion 
In this study during a 6-month follow-up program, to 

determine the effect of self-care training and informational 
support of heart valve replacement patients on INR and 
bleeding complications, the INR level data and bleeding 
complications of 149 participants in two groups, control and 
intervention, were compared. This is the first study of train-
ing on self-care and informational support for mechanical 
heart valve patients that has directly investigated the ef-
fects of this method of care on INR levels and the incidence 
of bleeding complications during a clinical trial. One of the 
strengths of this study is that at the beginning of the study 
to determine the topics of self-care education of patients in 
the target group, the training needs assessment was per-
formed and finally a training package which was specific to 
patients with mechanical valve replacement was used. In 
this way, patients were introduced to care measures that 
had a positive effect on patients› recovery process.

The results of this study showed that patients will expe-
rience the effectiveness of self-care if they become famil-
iar with the basic and scientific methods of self-care and 
follow-up in the form of a support program and receive the 
necessary information that is specific to each patient.

One of the benefits of self-care for heart valve replace-
ment patients which can be deduced from the results of 
this study is that in the group that received self-care train-
ing and informational support interventions, the frequency 
of the therapeutic target range of INR was significantly 
higher than in the control group. This finding is consistent 
with the results of educational studies that have examined 
the effect of self-management education [21–23].

Another benefit of self-care that the results of this 
study show is the reduction in the incidence of bleeding 
complications. In this study, bleeding complications in the 
intervention group receiving self-care educational and sup-
portive interventions were less frequent than in the control 
group, but this difference was not statistically significant. 
This finding contradicts the results of previous studies 
which have shown that a self-management training pro-
gram can significantly reduce bleeding complications 
[24–26]. This discrepancy may be related to the difference 
in sample size of the present study with previous studies, 
because in the present study a smaller sample than the 
previous studies has been studied. Also, the results of this 
study are consistent with the results of previous studies 
showing that, in terms of clinical outcomes, such as the in-
cidence of major complications and mortality by any cause, 
patients’ self-management in a real-life setting seems to be 
a very good alternative in properly trained patients [27, 28]. 
Complications of bleeding are less frequent in these pa-
tients [29]; therefore, to show a statistically significant dif-
ference between the two groups in terms of the prevalence 
of bleeding, it is necessary to perform interventions on 

Table IV. Intergroup comparison of INR levels during 6 months af-
ter surgery

Parameter Range  
of INR

Control  
(n = 75)

Intervention 
(n = 74)

P-value

First  
follow-up

ITT n (%) 40 (53.33) 52 (70.27) 0.033*

OTT n (%) 35 (46.7) 22 (29.73)

Second 
follow-up

ITT n (%) 43 (57.33) 54 (72.97) 0.045*

OTT n (%) 32(42.67) 20 (27.03)

Third 
follow-up

ITT n (%) 42 (56) 52 (70.27) 0.071*

OTT n (%) 33 (44) 22 (29.73)

Fourth 
follow-up

ITT n (%) 47 (62.67) 59 (79.73) 0.022*

OTT n (%) 28 (37.33) 15 (20.3)

Fifth  
follow-up

ITT n (%) 51 (68) 61 (82.43) 0.041*

OTT n (%) 24 (32) 13 (17.57)

Sixth 
follow-up

ITT n (%) 49 (65.33) 59 (79.73) 0.049*

OTT n (%) 26 (34.67) 15 (20.27)

*c2 test; ITT – in therapeutic target, OTT – out of therapeutic target.

Table V. Intergroup comparison of the prevalence of bleeding dur-
ing 6 months after surgery

Variable Incidence  
of bleeding

Control  
(n = 75)

Intervention 
(n = 74)

P-value

First  
follow-up

MajH % 5.33% 2.70% 0.414*

MinH % 13.33% 8.10% 0.303*

Second 
follow-up

MajH % 4% 1.35% 0.317*

MinH % 14.6% 6.75% 0.119*

Third 
follow-up

MajH % 2.66% 2.70 0.989*

MinH % 13.33% 6.75% 0.182*

Fourth 
follow-up

MajH % 4% 1.35% 0.317*

MinH % 12% 6.75% 0.273*

Fifth  
follow-up

MajH % 2.66% 0 0.157*

MinH % 9.33% 4.05% 0.198*

Sixth 
follow-up

MajH % 2.66% 1.35% 0.568*

MinH % 8% 4.05% 0.312*

*c2 test; MajH – major hemorrhage, MinH – minor hemorrhage.
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a  large group of participants. Accordingly, in the present 
study, despite the lower incidence of bleeding in the inter-
vention group, due to the small sample size, a significant 
difference between the two groups in terms of bleeding 
was not found.

There are some limitations to our study. The first is the 
small sample size, because the bleeding variable is less 
prevalent in the study population and in order to determine 
the effect of interventions, it is necessary to take a  large 
sample size. Another limitation of the present study is the 
short follow-up period (6 months); despite this limitation, 
it is not possible to evaluate the mid- and long-term results 
of the interventions. Accordingly, it is suggested that more 
extensive studies be conducted in this field with a  larger 
sample size and longer follow-up time.

Conclusions
The results of this study showed that self-care train-

ing and informational support of heart valve replacement 
patients during the postoperative period have positive 
effects on the patients’ clinical condition. Based on the 
results, patients who have received proper self-care train-
ing and receive informational support from medical staff 
during the postoperative period are more likely to experi-
ence the therapeutic target range of INR. It can also be 
concluded that proper self-care can reduce the incidence 
of bleeding complications in patients with a  mechanical 
heart valve. Therefore proper self-care training can lead to 
improvement of the patient’s condition and a safe antico-
agulant regimen. 

By integrating self-care education and informational 
support for heart valve replacement patients, the nursing 
system can institutionalize self-care in patients, which im-
proves the patient’s clinical condition. Appropriate educa-
tional and supportive interventions can increase the ability 
of patients to replace heart valves and reciprocally reduce 
postoperative complications. Also, if educational interven-
tions are based on the educational needs of the target pa-
tients, they have a stronger effect.
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