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Background: Hospitalization in cardiac care unit (CCU) results in much anxiety 
followed by changes in hemodynamic indices in most patients. The accompanying 
family members play an important role in patient’s care and support. Therefore, the 
current study was performed to determine the impact of family-based training programs 
on hemodynamic indices and duration of hospitalization for patients with coronary 
artery disease. 
Methods: The population of this  clinical trial study consists of patients with coronary 
artery disease hospitalized in CCU of an educational hospital in Zanjan, Iran in 2013. 
Eighty patients were selected through convenience sampling method, and were 
randomly assigned into the two groups of intervention and control. The family-based 
training program for the intervention group was executed as three 40-60 min sessions 
of face-to-face meeting with the patients and the core accompanying family member. 
Mean hemodynamic indices of the patients including systolic and diastolic blood 
pressures, average arterial blood pressure, and heart rate were measured and 
recorded on days one to four of the hospitalization based on the hospitalization 
duration. Data analysis was performed by Chi-square, independent t-test, and repeated 
measures ANOVA. 
Results: Post-intervention, the hemodynamic indices and hospitalization duration were 
lower in the intervention group compared to the controls. However, this difference was 
significant for heart rate (P<0.001), respiratory rate (P=0.002), and hospitalization 
duration (P<0.001). 
Conclusion: Family-based training programs are recommended as a cost-benefit 
method in CCU. 
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1. Introduction 
 

Cardiovascular diseases are considered as the 
most common mortality reason throughout the 
world.1, 2 According to the statistics presented by the 
World Health Organization (WHO), 17.7 million 
people expired due to cardiovascular diseases in 
2015, about 7.4 million of which being coronary 
artery disease (CAD).3 

CAD with a wide clinical range from ischemia 
without symptoms to sudden death is the most 
prevalent cause of hospitalization.1, 2, 4 It is known as 
a condition accompanied by stress and anxiety,5, 6 
and stress might be due to heart attack, 
hospitalization, unfamiliar environment of the 

hospitals, and encountering the various medical 
equipment.7 

Hospitalization could even result in high levels 
of depression, anxiety, and stress in the family 
members of the patient,8 which all could cause them 
not to comprehend the information properly. All the 
mentioned problems affect the family member who 
is accompanying the patient and lead in reduced 
support and augment the patient’s stress.9 The 
anxiety might be related to lack of knowledge and 
comprehension, and the patient feels it as 
adaptation anxiety and disagreeable excitement, 
which usually presents as alterations in some 
hemodynamic indices. Changes in these indices 
could be very threatening in cardiac patients and 
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results in decreased resistance of the patients during 
the treatment process and increases the lethal 
consequences of the disease.10-12 Therefore, the 
patient’s family is among the important elements of 
patient care, and plays a critical role in controlling 
the patient’s anxiety.13, 14 Consequently, anxiety 
management by the nurses and other health care 
personnel is vital for adjusting the hemodynamic 
variables.10, 11, 15 

Several studies have mentioned the effective 
role of the patient’s family members in providing a 
desirable care. They have considered the family as a 
factor of which reduces the negative impacts of 
hospitalization, guaranties the managements’ 
sufficiency, and provides comfort and improved 
support for the patient.16 

Vahedian-azimi et al. (2015) have introduced 
the involvement of family members as an influential 
factor on different physical and psychological 
aspects of the patient’s life.17 Ghavidel et al. (2015) 
have also stated that social support, especially 
providing information for the family members of the 
patients under coronary artery bypass grafting 
ameliorates the patient’s quality of life.18 As a result, 
family-centered orientation programs are valuable 
options in training, treatment, and follow-up.5, 19, 20 
Despite the enormous importance of controlling the 
hemodynamic indices in cardiac patients and the 
considerable role of the family in backing up the 
patient, few evidences regarding the influence of 
family training on hemodynamic variables of the 
patients were retrieved. Therefore, the current study 
was performed to evaluate the effect of family-
centered orientation program on hemodynamic 
indices and hospitalization duration of the CAD 
patients in cardiac care unit (CCU). 
 
2. Methods 

 
2.1. Design 

 
The study population of this clinical trial 

research consisted of patients with CAD hospitalized 
in CCU of a teaching hospital in Zanjan, Iran in 
2013. 

 
2.2. Participants and setting 
 

The sample size was calculated as 59, based on 
the pilot study on two groups of ten patients and 
using the following formula: 

N=  
In which α=0.05, Z1-β=1.64, Z1-α/2=1.96,       

X1-X2=1.5, S2
2=5.289, S1

2=1.567. 
In order to enhance the validity and also to 

consider the drop-out, total of 80 participants were 

selected through convenience sampling. Coin 
tossing was used for random assignment of the 
patients into the two groups of intervention and 
control, as the heads side was allocated to the 
intervention group and the tails side to the controls. 

The inclusion criteria entailed: 1) age range of 
35-80, 2) history of current heart attack (except 
extensive myocardial infarction) or unstable angina 
pectoris, 3) consciousness and talking ability,          
4) stable hemodynamic condition confirmed by the 
doctor, 5) pain relief reported by the patient, 6) lack 
of CCU hospitalization history according to the 
medical documents and patient’s statements, 7) 
normal sinus rhythm (NSR), and 8) lack of 
dysrhythmias, which are effective on hemodynamic 
condition of the patient such as alternate premature 
ventricular contractions (PVC), alternate premature 
atrial contractions (PAC), atrial fibrillation (AF) with 
high rate and paroxysmal supraventricular 
tachycardia (PSVT), and cardiac arrests with 
bradycardia according to the doctor and the 
recorded information. 

Besides, the inclusion criteria for the patient’s 
family members comprised being literate, and 
having close relations with the patient (mostly the 
patient’s life) based on the patient’s statements. 

The exclusion criteria included: 1) change in 
physiological condition of the patient and 
compulsion for taking vasoactive medication (e.g. 
dopamine, dobutamine, epinephrine, and atropine), 
2) cardiopulmonary resuscitation during the study, 
3) cardiogenic shock, 4) pulmonary edema,           
5) reduced communication ability, 6) irregular 
participation in the held classes, 7) discharge in less 
than four days, and 8) patient expiration. In 
addition, absence of the family members in the 
training sessions was considered as the exclusion 
criterion for them. 
 
2.3. Instruments 
 

Demographic and clinical characteristics form, 
hemodynamic condition and hospitalization data 
form, guideline for family-centered orientation 
program, and monitoring system were utilized in this 
study. 

The demographic and clinical characteristics 
form encompasses the age, gender, chronic disease 
(e.g. diabetes, high cholesterol, and hypertension), 
smoking, hospitalization in other departments, any 
diagnosed disease, and drug history (such as nitrate, 
beta-blockers, calcium-blockers, angiotensin-
converting enzyme (ACE) inhibitors, and diuretics). 

The hemodynamic condition and hospitalization 
form included systolic and diastolic blood pressures, 
mean arterial pressure (MAP), heart and respiratory 
rates, and the duration of hospitalization. 
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A guideline was prepared for executing the 
orientation program, so that all the items were 
performed orderly and similarly for all the samples 
of the intervention group. This guideline contained 
various subjects regarding different parts of the unit, 
the meeting time and type, diet, amount of activity, 
self-care, using the rail beside the bed, the 
medications, and the common procedures of the 
unit. 

Nurses and professional professors of cardiac 
nursing were involved in preparation of the 
guideline, and it was finally compiled by the authors 
as an organized guideline for uniform execution of 
the program. The validity of this guideline was 
checked through demonstrating to ten experts and 
professors of Zanjan University of Medical Sciences, 
Iran, and the needed modifications were exerted. 

The monitoring systems of CCU were from 
Saadat Co. and all had been calibrated by medical 
engineers at the beginning of the study and their 
proper working was confirmed. The heart rate, and 
systolic and diastolic blood pressures were recorded 
after monitoring, and MAP was calculated and 
recorded by one of the researchers using the 
following formula.21 

      MAP=(systolic.pressure+diastolic.pressure×2)/3 
In order to assess the validity of the monitoring 

systems, blood pressure was also measured once a 
day by sphygmomanometer (Riester, Germany, 
imported by Paykar Bonyan Teb Co., Iran) and 
heart rate was examined through counting the heart 
sound by stethoscope (Riester, Germany, imported 
by Paykar Bonyan Teb Co., Iran) by one of the 
researchers. The results for both variables were 
compared with those indicated by the monitoring 
system. Pearson correlation coefficient showed 
correlation of 95% between the values recorded on 
the monitoring system and those obtained by the 
researcher. 

 
2.4. Data Collection 

 
At the time of reception, the demographic 

information of the patients and their accompanying 
people were received by the researcher (the first 
author) through the demographic form for both 
intervention and control groups. 

Orientation program began for the intervention 
group when the patient reported pain relief and the 
hemodynamic condition was stable (i.e. little 
alterations in hemodynamic indices and lack of 
symptoms such as decreased consciousness level, 
angina pectoris, and dyspnea). The control group 
just received the routine care including advices at 
reception given by the nurse about motion limits 
and the diet. 

Time of initiating the intervention varied 
depending on physiological conditions and the 
reception time of each patient, which was almost 12-
24 h after reception (the second study day). 
Afterwards, 40-60 min of bedside training was given 
to each patient in presence of a family member 
according to the guideline for family-centered 
orientation program. 

Finally, the patient and the accompanying 
person were provided a handbook named 
“Handbook of Familiarization with the 
Hospitalization Process in CCU”. The handbook 
contained all the taught information and could reply 
any ambiguity and problem regarding the 
orientation program in the follow-up period. 

During the hospitalization period in CCU, one 
researcher met each patient and one of the family 
members and gave the required advice if any new 
procedure was considered for the patient. The 
number of training sessions was two to three 
depending on the learning of the patient and the 
accompanying person as well as the performed 
procedures for him/her. 

In order to prevent data bias, the hemodynamic 
indices were recorded by a research assistant who 
was not aware of the study groups. Therefore, the 
hemodynamic variables of the patients were 
controlled and recorded every hour by that research 
assistant in both groups two hours after reception 
(the first day of hospitalization) as pre-test, and also 
on days 2-4 of hospitalization as post-test. Lastly, 
mean of each hemodynamic variable was recorded 
for that day, and number of the days hospitalized in 
CCU was also recorded on the day of discharge 
(Diagram 1). 

 
 

Diagram 1. Study execution steps 
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2.5. Ethical Considerations 
 
Firstly, the aim of this study was clarified for the 

participants (the patients and their family members) 
by one of the researchers, and written consents were 
taken if they agreed. The participants were also 
ensured about confidentiality of their information 
and it was explained that they could leave the study 
whenever they wanted. The study was performed 
following the ethical approval with the code of 
ZUMS.REC.1392.52 taken from the Ethics 
Committee of Zanjan University of Medical 
Sciences, Iran. 

 
2.6. Statistical Analysis 

 
In addition to the descriptive analysis, the Chi-

square test was used to evaluate the difference of 
demographic characteristics between the two groups 
of intervention and control. The independent t-test 
was also utilized for making comparison between the 
two groups regarding the mean age and 
hemodynamic indices. 

Moreover, in order to assess the trend of 
alterations in hemodynamic indices during the study 
period, the repeated measures ANOVA test was 
applied.  All the statistical analysis was performed 
using the SPSS version 16, and P-value of less than 
0.05 was considered as significant. 

 
3..Results 

 
The demographic data of the patients is shown 

in Table 1. Following this table, no significant 
difference was observed between the two groups 
regarding these characteristics. Furthermore, the 
patients of the two groups were similar concerning 
taking the medications, which are effective on 
hemodynamic indices (e.g. nitrates, beta-blockers, 
calcium-blockers, ACE inhibitors, and diuretics). 

According to Table 2, all the hemodynamic 
indices declined significantly post-intervention in the 
test group compared to pre-intervention. Moreover, 
following the results of Bonferroni post-hoc test, all 
the hemodynamic variables were significantly 
different between the pre- and post-intervention 
times (day one to four of hospitalization) (P<0.05), 
while these differences were not statistically 
significant in the control group (P>0.05). 

The difference between the two groups was 
significant regarding the heart and respiratory rates, 
and hospitalization duration. The results of 
independent t-test demonstrated that the mean 
length of hospitalization was 4.6±0.982 and 
3.9±0.672 days in control and intervention groups, 
respectively which are significantly different 
(P<0.001). Figure 1 indicates the trend of 
alterations in hemodynamic variables during the 
days one to four in both groups. 

 

 
 

Table1. Demographic and clinical characteristics of the participants in the control and intervention groups 
 

Groups 
                       Variables 

Intervention Control P-Value N(%) N(%) 

Gender Female 22(55) 17(42.5) 0.371* Male 18(45) 23(57.5) 

Diabetes history Positive 4(10) 7(17.5) 0.51* Negative 36(90) 33(82.5) 
Cholesterol 
history 

Positive 13(32.5) 14(35) 0.72* Negative 27(67.5) 26(65) 
Hypertension 
history 

Positive 14(35) 16(40) 0.81* Negative 26(65) 24(60) 

Smoking Positive 10(25) 13(32.5) 0.62* Negative 30(75) 27(67.5) 
Hospitalization 
history in other 
units 

Positive 18(45) 22(55) 
0.5* Negative 22(55) 18(45) 

Disease 
diagnosis 

Angina pectoris 23(57.5) 23(57.5) 
1* Myocardial 

Infarction 17(42.5) 17(42.5) 

Age Mean ± SD 59.1±12.4 63.9±10.9 0.06** 
                                   *Chi-square test; **Independent t-test 
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Table 2. Comparison between the mean hemodynamic indices of the patients pre- and post-intervention in the control and intervention 
groups 

 

Time 
                  Variable 

Pre-intervention Post-intervention 
P* Day one Day two Day three Day four 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

Systolic blood 
pressure 

Intervention 131.8±15.9 129.2±18.6 127.6±16.9 129.02±18.6 0.004 
Control 126.1±17.8 126.5±16.5 124.9±14.5 124.8±13.9 0.09 
P** 0.136 0.495 0.452 0.254  

Diastolic blood 
pressure 

Intervention 95.3±16.5 94.8±17.4 94.1±17.1 94.6±17.3 0.003 
Control 88.6±16.2 89.4±15.9 88.1±14.4 89±15.1 0.48 
P** 0.071 0.15 0.094 0.123  

MAP 
Intervention 107.5±16.1 106.3±17.6 105.3±16.7 106.1±17.5 0.02 
Control 101.1±16.5 101.8±15.9 100.3±14.2 100.9±14.3 0.4 
P** 0.085 0.234 0.162 0.152  

Heart rate (per min) 
Intervention 72.5±11.006 63.1±8.3 63.4±8.4 63.1±8.4 <0.001 
Control 73.02±13.6 71.5±9.1 71.6±9.1 71.3±8.9 0.61 
P** 0.872 <0.001 <0.001 <0.001  

Respiratory rate 
Intervention 16.2±3.01 15.1±1.3 15.2±1.5 15.02±1.4 0.01 
Control 16.4±2.5 16.2±1.2 16.2±1.4 16.05±1.3 0.23 
P** 0.778 <0.001 0.008 0.002  

  *Repeated measures analysis, **Independent t-test 
 

 
 

Figure 1. Trend of changes in hemodynamic indices during the days one to four in the two groups of intervention and control 
 

 
4. Discussion 

 
Following the findings of this study, the family-

centered orientation program could significantly 
reduce the mean heart and respiratory rates in the 
intervention group compared to the control group. 

Dehghani et al. (2013) reported that fear from 
the unknowns, leads in elevated hemodynamic 
indices including blood pressure, and heart and 
respiratory rates through stimulation of spontaneous 
nervous system.22 It seems that the decreasing trend 
of hemodynamic indices in the case group of the 
current study is due to reduction in fear and anxiety 
of the patients as the result of applying the family-

centered orientation program during hospitalization 
in CCU. 

Consistent with the present study, Hanifi et al. 
(2011) concluded that executing orientation 
program in patients under cardiac catheterization 
results in reduced hemodynamic indices (systolic 
and diastolic blood pressures, heart and respiratory 
rates pre-, during, and post-catheterization) in the 
participants of the case group.12 Although all the 
hemodynamic indices had significantly decreased in 
the intervention group in a study conducted by 
Hanifi et al.; in the present study the significant 
difference was observed between the two groups just 
for mean heart and respiratory rates during three 
days. This difference might be the result of more 
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unfavorable condition of the patients in the current 
study. 

Despite lack of significant difference regarding 
systolic and diastolic blood pressures, and MAP 
between the two groups, the intra-group impact of 
the intervention was positive. It seems that the 
patients’ anxiety in the intervention group has 
declined following the improved information 
providing about the diagnostic methods, treatments, 
and care; in which the most prominent effect of 
them has been on the heart and respiratory rates.  
Azimi lolati et al. (2014) also demonstrated that 
visits by family members and friends resulted in 
decreased heart and respiratory rates, and higher 
oxygen saturation in the patients hospitalized in 
CCU.19 In the current study, presence of the 
patient’s family allowed better understanding and 
orientation when the information was given.  The 
reason was that whenever the researcher observed 
misunderstandings of the subject, it was asked to 
repeat the training by the family member. In some 
studies, the aim of family-centered trainings was 
further than adaptation and they even state that the 
family-centered training might enhance the patient’s 
overall knowledge. For example, results of the study 
conducted by Chien et al. in 2006 indicated that 
people who had received the trainings with their 
families accompany, regarding the needs after 
hospitalization in CCU , had a remarkable 
knowledge difference compared to the control 
group.23 

Hospitalization duration was another variable 
evaluated in this study, which was revealed to be 
significantly lower in the case group compared to the 
controls. In the study performed by Koelling et al. 
(2005), consistent with the current study, training at 
the time of discharge could improve the therapeutic 
results such as reduced hospitalization duration in 
heart failure patients.24 Indeed, it could be 
concluded that training affects the patients’ 
knowledge and attracts them to get involved in the 
treatment process resulting in shortened 
hospitalization. In the current study, it seems 
accompaniment of the patient and family might 
permit the patients to review the trained subjects in 
case of forgetting. Consequently, the patients are 
enabled to complete the treatment process, and are 
discharged earlier. Contrary to the findings of the 
current study, Zolfaghari et al. (2012) found that 
multifactorial intervention did not affect the 
hospitalization duration of the open-heart surgery 
patients.25 However, it worth to note that various 
factors including patient’s characteristics (age, 
gender, economic, social, and educational status), 
disease characteristics (e.g. patients with chronic 
diseases experience longer hospitalizations), and 

hospital characteristics (in educational and research 
hospitals the length is longer) influence the 
hospitalization duration in cardiac patients.26 All the 
mentioned factors could be the reasons for different 
results of the current study and research of 
Zolfaghari et al. 

Inclusion of the patients with any kind of 
myocardial infarction (except extensive MI) in this 
study could be considered as a limitation, which 
affects the results. 

 
5. Conclusion 
 

Results of the current study demonstrated that 
executing the family-centered orientation program 
has a significant controlling effect on the heart and 
respiratory rates, and hospitalization duration of the 
CAD patients in CCU. Therefore, it could be 
suggested as a simple and effective method to be 
applied by the nurses in order to stabilize the 
hemodynamic indices and reduce the hospitalization 
duration in CCU. For the future studies, it is 
recommended to match the control and intervention 
groups regarding the MI types. Moreover, it is 
suggested to evaluate the patients’ anxiety in 
addition to the hemodynamic indices and assess the 
relationship between these two variables as well. 
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