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abstract
Background: Angioplasty is one of the most common methods for treating coronary artery diseases. 
However, a large number of those undergoing this treatment face psychological problems that negatively 
affect the quality of their life and recovery. We aimed to determine the effects of discharge planning on 
stress, anxiety, and depression in patients undergone percutaneous transluminal coronary angioplasty 
(PTCA).
Methods: In this randomized controlled trial, 80 candidates for PTCA during January to April 2013 
were randomly assigned to equal experimental and control groups. The patients in the experimental 
group participated in two training sessions before and after the procedure and an informative booklet 
was used for their training. These patients were followed by phone during the two weeks after discharge. 
The depression anxiety stress scale (DASS-21) was completed by all subjects upon admission, at 
discharge, and one month after discharge. Data were analyzed using SPSS software, version 18. t test 
was used as appropriated.
Results: The experimental group showed a statistically significant decrease in their stress, anxiety and 
depression a month after receiving the planned discharge (P<0.001). Although scores of stress (P=0.696), 
anxiety (P=0.110), depression (P=0.073) of the experimental group did not differ significantly on the 
day of discharge, the decrease was considerable compared with that of the control group.
Conclusion: Using a planned discharge program in patients undergoing PTCA lowered their stress, 
anxiety, and depression.
Trial Registration Number: IRCT201302182812N12
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intrOductiOn

Cardiovascular diseases (CVD) are among the 
most important causes of mortality worldwide.1 
Among them, coronary artery disease (CAD) is 
the most common cause of mortality.2 Similar 
to developed countries, evidence indicates an 
increased prevalence of CAD in Iran.1-3 Although 
the number of deaths due to CAD in developed 
countries is mostly seen in people over 70 years 
of age, in Iran, it is usually observed among 
those younger than this age.2 To treat CAD, 
different methods including coronary bypass, 
drug therapy, and percutaneous transluminal 
coronary angioplasty (PTCA) have been used; 
among which, PTCA is the most common.4

PTCA is considered as a potentially stressful 
event in patients’ lives, owing to the fact that it 
is not only an invasive procedure leading to a 
life threatening status, but it also necessitates 
an change in the individual’s lifestyle.5 
These patients are more likely to confront 
psychological problems since their hospital 
stay is short and therefore, they do not have 
adequate access to those who might be able 
to provide them with psychological support.6  

For various reasons, stress, anxiety, and 
depression are factors that negatively affect 
the patients’ recovery and quality of life. 
Myocardial infarctions and sudden death 
is 3 to 6 times more in anxious patients 
compared to the normal population.6,7 Most of 
the time those who are stressed, anxious and 
depressed show severe systematic reactions 
to stressors and experience an elevated 
heart rate and blood pressure as a result of 
catecholamine release. As a result, the hearts 
demand for blood and oxygen and lead to 
severe ischaemia.8,9 Moreover, in depressed 
patients, the incidence of hypertension,10 
diabetes mellitus,11 and hyperlipidemia,12 
each of which is considered as a risk factor 
for cardiac disease, is higher than the normal 
population. In addition, depressed mood is an 
independent risk factor for cardiac disease13 
and mortality in patients with CAD.11-14 Stress 
and anxiety delay the period of adjustment 
to cardiac disease,15 and negatively affect the 

patients’ quality of life.16-18 Anxious patients 
are less able to adjust with the change of their 
lifestyle and diet, adhere to administered 
drugs and treatment, and regulate the amount 
of appropriate physical activities.19 Moreover, 
it anxiety persists it would lead to the severity 
of signs and symptoms, more physical 
disability, poor performance, and postponing 
the preparation for returning to their jobs and 
usual social activities.20 

Basically, any significant change or poor 
performance requires physical, social, and 
psychological adjustment. In this regard, the 
hospital is regarded as a safe and supportive 
place for hospitalized patients, but the 
word “discharge” itself is threatening and 
stressful for them. As a matter of fact, the 
patients are concerned about their discharge 
and are preoccupied about their ability in 
performing their own duties and the way 
to handle themselves as well as joining the 
family.21 Such worries might be caused by 
the lack of sufficient information about caring 
for themselves after discharge.22 At discharge, 
less than half of the patients know nothing 
about their definite diagnosis, medication, 
the reason to take medication, and their main 
side effects.23 Moreover, almost one fourth of 
the patients encounter adverse consequences 
a month after discharge, most of which are 
preventable through training.24,25 Therefore, 
self-care training is of utmost importance for 
the patients and their families.22 

Nurses, as key members of the treatment 
team, play a critical role in training and 
taking care of the patients. One of the most 
basic nursing responsibilities is to provide 
continuous care. In this regard, the inclusion 
of a discharge plan for all admitted patients 
could be a symbol of such care.26 In fact, the 
discharge plan begins at the admission time 
and includes the patients and their families’ 
needs prediction, and a plan to fulfill their 
requirements after discharge from hospital. 
A practical discharge plan helps to provide 
a continuous care with the least amount of 
stress for patients.26 In spite of the benefits of 
the discharge plan and its record in Europe 
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and the US, it is still a controversial issue.26 
However, few studies have been done on the 
discharge plan in Iran and the consequences 
of its performance are not clear yet. Upon 
discharge, patients undergoing PTCA require 
a lot of training regarding lifestyle change, 
wound care, the amount of physical activities, 
diet and their medications.27,28 However, it has 
been observed that these patients have been 
discharged without any needs assessment and 
no principles exist about the continuation of 
care at home. Moreover, because of workload 
and forgetfulness, nurses usually do not 
mention essential issues about treatment 
or they might be reminded at the very last 
moments of the patients’ discharge which 
hardly ever provide the continuance of the 
care. Therefore, their discharge issue should 
be revised. Moreover, it is claimed that these 
patients are more likely to experience stress, 
anxiety and depression6 which not only cause 
the rejection of cardiac rehabilitation,29 but 
also negatively affect their recovery and 
quality of life.9,11,30 On the other hand, the 
rejection of cardiac rehabilitation and the 
deterioration of disease increases stress and 
anxiety.31 Therefore, new methods should 
be used to remove or stop the vicious circle 
between the ailment and its consequences. 

Considering the lack of sufficient studies 
in this field and its significance for patients 
undergoing angioplasty, we aimed to 
investigate the effects of discharge plan on 
the emergence of psychological factors caused 
by PTCA, using a practical discharge plan as a 
non-pharmacological and inexpensive therapy.

Materials and MethOds

This randomized controlled trial was done 
during January to April 2013 at three hospitals 
(Al-Zahra, Faghihi, and Nemazee) affiliated to 
Shiraz University of Medical Sciences, Shiraz, 
southern Iran. The study was approved by 
the Ethics Committee of Shiraz University of 
Medical Sciences. The inclusion criteria were: 
30-70 years of age, no psychological disorder 
based on a psychologist’s advice, no history of 

previous PTCA, and lack of any types of speech 
and hearing disorders. Using the results of a 
previous study15 and the following formula a 
sample size of 62 patients, 31 in each group, was 
calculated to detect the differences between the 
two groups (α=0.05 and 80% power): 

2

2
/2

2

d
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=

Considering the probable patient drop 
out, the number of patients in each group 
was increased to 40. Initially 228 patients 
scheduled for PTCA in the mentioned hospitals 
were screened for participation, among which 
123 were ineligible and 25 patients were not 
interested to take part in the study, coming 
up with a sample of 80 patients. 

Demographic information of patients, 
including age, sex, marital status, education 
level, and occupation, previous angioplasty, 
was collected through a questionnaire. DASS-
21 questionnaire (depression, anxiety and 
stress scale) was used to measure the patients 
stress, anxiety, and depression level. This 
questionnaire’s validity for stress, anxiety, 
and depression was 76%, 66%, and 70%, 
respectively32 and its  reliability was 91%33 
for the Iranian population .

The aim of the study was explained to the 
participants, and before random assignment, 
written informed consent was obtained from 
all the patients. However the participants were 
allowed to leave the study at any desirable 
time. Recruited patients were randomly 
assigned to equal control and experimental 
groups using the simple randomization 
method. We randomized weeks in which 
the discharge plan and the routine plan were 
to be performed. We numbered the weeks 
(1.experimental 2.control); then, the sequence 
of weeks was drawn up by tossing a coin. 
Figure 1 shows the recruitment of patients 
and their assignment to the two study groups. 

The control group received routine oral 
instructions on being NPO, shaving, and 
how to take the medications. And after 
angioplasty, at discharge, they also received 
a pamphlet containing information on 
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diet, amount of activities, and incidence 
of pain and bleeding. The experimental 
group participated in a 30-minute training 
session about the reason for angioplasty, its 
procedures and the required equipment for 
angioplasty, and the events occurring during 
angioplasty. At discharge, they received a 
booklet about the necessity of changes in the 
lifestyle such as doing exercises, giving up 
smoking, controlling their stress and anxiety 
and relaxation, amount of activities, diet, 
administered drugs and their side effects, when 
and how to have sexual activity, taking care 
of the incision and its pain, necessary actions 
in the case of bleeding and/or hematoma, 
referral of symptoms, and also necessity 
of participation in cardiac rehabilitation 
program. These subjects were explained to the 

patients and a family member, face-to-face, 
in a forty-minute session. All the subjects 
were selected from medicine and nursing 
textbooks and were confirmed by professors 
at Fatemeh School of Nursing in Shiraz. The 
patients were followed up on the phone once 
a week during two weeks immediately after 
discharge. DASS-21 questionnaire was also 
filled in by the patients of both groups to 
measure their stress, anxiety and depression 
level. Demographic information of patients, 
including age, sex, marital status, education 
level, and occupation, previous angioplasty, 
was collected through a questionnaire. DASS-
21 questionnaire (depression, anxiety and 
stress scale) was used to measure the patients 
stress, anxiety, and depression level. This 
is a standardized questionnaire, according 

CONSORT Flow Diagram
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Figure 1: Flow diagram of patients’ progress through the stages of randomized controlled trial
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to the studies in Iran the validity for stress 
76%, anxiety 66% depression70%32 and the  
reliability r=91%33 was reported.

Data were analyzed using SPSS software, 
version 18. Multi-sample RMAOV was used 
to assess the change in stress, anxiety, and 
depression level over time. Due to a significant 
interaction between time and groups, we 
used Student’s t and one-sample AOV test for 
subgroup analysis. To analyze the demographic 
data, the Chi-square test was used.

results

A total of 80 patients participated in this study 
(40 in the control and 40 in the experimental 
groups). The patients’ demographic data are 
shown in table 1. The control and experimental 
groups did not differ significantly in terms of 

demographic characteristics (table 1). Moreover, 
according to the results of independent t-test 
the control and experimental groups did not 
differ significantly in terms of stress (P=0.696), 
anxiety (P=0.110) and depression (P=0.073). 
Moreover, comparing the discharge with 
the admission time, the experimental group 
showed no significant difference in comparison 
with the control group. However, the mean 
differences of the experimental group a month 
after discharge, as compared with the time 
of admission, were higher than those of the 
patients in the control group (P<0.05, table 2). 
Stress, anxiety and depression in the control 
group did not reveal a significant difference at 
discharge compared with the time of admission 
(P=1.000), while stress (P<0.001), anxiety 
(P=0.021) and depression (P=0.048) were 
statistically significant a month after discharge. 

Table 1: Patients’ demographic data

Variable

Control group n=40 Experimental group n=40 Statistical evaluation
mean±SD n % mean±SD n % t Chi-

Square
P value* P value

Age 55±7.9 54±7.6 0.975
Sex Male 23 57.5 22 55 0.500

Female 17 42.5 18 45

Education 
level

Illitrate 7 17.5 9 22.5 0.780
Primary school 22 55 17 42.5
Middle school 7 17.5 7 17.5
High school 2 5 4 10
Higher education 2 5 3 7.5

Marital 
status

Married 38 95 39 97.5 0.500
Single 2 5 1 2.5

P value*=Independent t tests for age 

Table 2: Comparison of stress, anxiety and depression in control and experimental groups
                       Time
Variable
mean±SD

T1 T2 T3 P value*
mean±SD mean±SD T1-T2 T1-T3

Stress
Experimental 6.82±4.45 6.40±4.22 3.57±3.50 0.705 <0.001
Control 8.12±4.42 8.20±4.58 9.55±5.41 1.000 <0.001
P value 0.194 0.072 <0.001

Anxiety 
Experimental 4.02±2.95 3.40±2.83 1.60±2.42 0.205 <0.001
Control 4.12±3.09 4.20±3.15 4.82±3.51 1.000 ./021
P value 0.883 0.273 <0.001

Depression
Experimental 5.00±3.44 4.45±3.31 2.45±2.49 0.157 <0.001
Control 4.85±3.02 4.97±3.04 5.95±3.76 1.000 0.048
P value 0.837 0.463 <0.001

T1=Time of admission; T2=Time of discharge; T3=A month after discharge; P value*=Repeated measurement 
Anova in the groups. P value= Independent t-tests for between groups.
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In the experimental group, we found that stress 
(P=0.705), anxiety (P=0.205) and depression 
(P=0.157) reduced upon admission; however, 
the difference was not significant, whereas 
a mount later it was statistically significant 
(P<0.05, table 2).

discussiOn

The objective of this study was to investigate the 
impact of discharge plan on stress, anxiety, and 
depression in PTCA. The findings revealed that 
the mean stress, anxiety, and depression scores 
of both the experimental and control groups 
on the day of discharge were not statistically 
significant; however, the mean stress, anxiety, 
and depression scores of the experimental group 
decreased more than that of the control group. 
In one study, researchers assessed the impacts 
of preparatory education on recovery following 
coronary artery bypass grafting (CABG) and 
found that there was no significant difference 
between both intervention and control groups at 
their discharge.34 Nonetheless, other researchers 
investigated the effects of discharge teaching 
and counseling on the anxiety and depression 
level of patients undergoing CABG. Their 
findings suggest that the stress and anxiety of 
the intervention group on discharge decreased 
significantly compared with those of the control 
group; in other words, the difference between 
these two groups on discharge in terms of stress 
and anxiety was statistically significant.13 

Numerous studies suggest that the ailment, 
hospitalization, complicated medical care, 
and diagnosis methods will all expose the 
patients to stressors.35 Accordingly, not only 
the diagnosis of CAD is a life-threatening 
factor, but also it makes the patients change 
their lifestyle. Moreover, lack of certainty 
over the procedure, concerns about return of 
the symptoms, and emergence of coronary 
artery events are considered as stressors.5 
In addition, other factors, such as short 
length of hospitalization which allows less 
psychological intervention and training 
and patient’s concerns on their discharge 
about their lower ability in performing their 

duties make their adaptation to the illness 
more cumbersome.6-21 According to these 
facts, stress, anxiety and depression of 
patients in the intervention group, who were 
provided with training before the procedure 
and discharge, was lower than that of the 
control group, but the difference was not 
statistically significant This is owing to the 
fact that for their adjustment to the illness, 
patients require a follow-up and more time. 
This fact was confirmed by the finding that 
a month after the procedure and with the 
two-week follow-up on the phone done by 
the researcher, stress, anxiety and depression 
decreased significantly in the experimental 
group compared with the control group. 
Different research studies since 1995 have 
found that after the angioplasty procedure, 
the patients were extremely concerned about 
symptoms, treatments and complications, 
activities, enhancing their quality of life upon 
discharge and these concerns decreased in the 
experimental group.27,28 

Other researchers evaluated patients with 
myocardial infarction and suggested that the 
discharge plan a month after the intervention 
reduced the patients’ anxiety.1 Another 
study showed that teaching and counseling 
at discharge lowered the stress and anxiety 
in patients a month after the intervention.13 
Moreover, in a study conducted on hospitalized 
elders with hip fracture due to falling, 
researchers found that discharge planning 
one and three weeks after their discharge 
improved the patients’ mental health.35 
Another researcher surveyed the impact of 
a continuous care on stress, anxiety, and 
depression of hemodialysis patients and found 
that the discharge planning was effective in 
improving their life status.33 Other researchers 
investigated the effects of an intervention on 
illness perception for patients with myocardial 
infarction and found that intervention on 
illness perception may alter and improve the 
rates of return to work in these patients.36 
Their findings are in the same line with ours 
and confirm the effectiveness of discharge 
planning in lowering anxiety and depression. 
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The stress, anxiety and depression a month 
after discharge increased in the control group, 
which is in accordance with the findings of 
another study which suggested that stress and 
anxiety increased after PTCA5,6 because of 
the short length of hospitalization in PTCA, 
due to which the chance for teaching and 
psychological intervention for patients and 
family is less probable and it is a challenging 
issue for them.16 Moreover, clinical personnel 
believe that this procedure is less invasive 
compared with by–pass surgery; therefore, 
those patients require less psychological 
support after the procedure.14 Consequently, 
the researcher came to the conclusion that 
patients in the control group for whom no 
discharge plan was conducted received less 
training and psychological support, in turn, 
causing an augment in their stress, anxiety 
and depression. Another study, also, indicated 
that lack of information and negative illness 
perceptions are associated with new onset of 
depression following myocardial infarction37 
which confirms the augment of stress and 
depression in the control group. 

This study had several limitations. First, 
the patients participating in the study were 
mostly illiterate individuals. Further research 
should be conducted with literate participants 
and the results can be compared with the 
current findings. Second, the time period for 
carrying out this study was short. Besides, 
chest pain two months after the procedure in 
some patients might have affected their stress 
and anxiety. Further research is recommended 
to investigate stress, anxiety and depression 
in patients 3 or 4 months after the procedure.

cOnclusiOn

The findings of this study verify the effectiveness 
of discharge planning in the reduction of stress, 
anxiety, and depression in patients undergoing 
angioplasty. Hence, nurses who are the key 
members of the clinical team with their critical 
roles in training and taking care of PTCA can 
prevent the incidence of psychological problems 
by planning an appropriate discharge plan in 

line with the patients’ requirements. This care 
should begin upon admission and continue to 
the discharge or even after their discharge. 
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