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INTRODUCTION

Cardiovascular diseases are ranked first among all causes of
death worldwide. The World Health Organization reported
that more than 23 million annually might lose their lives by
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Cardiovascular diseases are increasing day by day and it is a pre-dominant
health problem these days. Patients undergoing cardiac surgery face
significant challenges and experience many physiological and psychological
symptoms during the post-operative period. They experience pain, anxiety,
stress, muscle tension, variation in blood pressure, heart rate, respiratory
rate, cardiac rhythm etc. This pilot study aims to evaluate the effectiveness of
dual nursing interventions on anxiety, pain and bio-physiological
parameters among patients undergoing cardiac surgery. Forty patients
undergoing cardiac surgery who met the inclusion criteria were randomly
assigned to intervention group(n=20) and control groups (n=20). Patients in
the intervention group were given pre-operative video assisted teaching
program and reflexology for 45 minutes consecutively for three post-
operative days whereas control group received only routine care. Anxiety,
pain and bio physiological variables were measured at various time points
using tools such as Hamilton Anxiety Scale, Numerical Pain Scale and
Checklist was used to record bio physiological variables respectively. There
was a statistically significant difference in the scores of anxiety, pain and a
few of the bio physiological parameters in the intervention group. However,
there was no discernible difference between the groups in the bulk of the bio
physiological variables' values. Both pre-operative video-assisted teaching
program and reflexology were found effective in reducing the anxiety, pain
and selected bio physiological parameters of patients undergoing cardiac
surgery.
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associated with age (over 70), left ventricular dysfunction,
female gender, previous CABG surgery, diabetes, peripheral
vascular disease and chronic renal failure. (Matthews,

2030 (CVDs, 2021). CABG is one of the most important 2000).

treatment options for cardiovascular diseases. Surgery for
coronary artery disease involve many risks and the overall
operative morbidity is around 2-3 %. Increased mortality is

Krannich et al. (2007) reported that 34% of patients who
underwent coronary artery bypass graft (CABG) surgery
experienced pre-operative anxiety, 24.7% experienced
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post-operative anxiety, and 16.5% experienced both pre-
and post-operative anxiety. (Krannich et al, 2007).
Perioperative anxiety causes hemodynamic changes as a
consequence of sympathetic, parasympathetic and
endocrine stimulation. Anxiety occurs in any person and
can produce aggressive reactions that result in increased
stress thus causing more difficult pain management in the
postoperative period. The incidence of preoperative anxiety
varies according to the type of surgery, gender and various
other factors related to surgery. The prevalence is higher
ranging from 32% in a study done on patients awaiting
general surgery to 50% in patients awaiting coronary
artery bypass graft surgery (CABG). The reasons of
increased morbidity in anxious patients are associated with
the development of cardiovascular lesions as a
consequence of health-related behaviours such as smoking,
poor diet, poor compliance with treatment, or an inactive
lifestyle and direct influence on the myocardial perfusion.
(Sigdel, 2015).

Postoperative pain is the most inadequately managed
symptom of cardiac surgery. A quantitative correlational
study was carried out to identify factors associated with
postoperative pain and its management, after cardiac
surgery, among 136 patients in a tertiary care hospital in
Karachi, Pakistan. The findings showed that pain levels
were high on the immediate post-operative period and BMI
and the types of surgery were significantly associated with
postoperative pain. The results suggested the need for the
enhancement of patients' education on drug dependency,
adverse effects, and physical activity, before cardiac
surgery. (Micah et al,, 2019).

Cardiothoracic surgeries are complex procedures during
which the cardiovascular physiology is constantly changing
due to various factors. Thus, during the post-operative
period there can be variations in the bio physiological
parameters like heart rate, respiratory rate, systolic and
diastolic blood pressure, oxygen saturation etc and should
be closely monitored and appropriate measures should be
taken to ensure that they are maintained within the normal
range. (Kaufmann and Kung, 2019).

A quasi-experimental study was conducted in a
university hospital between January and October 2014 and
involved 109 patients. Data were collected through a form
developed by the authors, the State-Trait Anxiety Inventory
(STAID), and the visual analogue scale (VAS). Patients
underwent STAI 1 day before the operation to identify their
sources of anxiety and educational needs, and then
individualized education was given accordingly. 1 day after
the operation, STAI was used to measure patients’ state
anxiety level, and VAS was used to measure their pain level.
The effect of demographic variables on differences in
anxiety and pain were investigated. The individualized
education given to patients before surgery was found to
have potential effects on their post-operative pain levels.
(Ertiirk and Unlii, 2018).

Patient education is an effective intervention for
preparing them for the operation both physically and
psychologically and also for improving patient outcomes
after surgery. Consultation and education before open-
heart surgeries are reported to decrease patients’ worries

and fears, reduce the need for analgesics after the operation
by decreasing pain, prevent many post-operative
complications and shorten hospital length of stay by
enhancing recovery speed after the operation.

Studies revealed that foot reflexology has immediate
effects on reducing heart rate (HR), systolic and diastolic
blood pressure (SBP & DBP), and increasing arterial oxygen
saturation (Sa02).(Abbaszadeh et al., 2018), (Shahsavari et
al, 2017), (Sheikh et al, 2017). It is proven that foot
reflexology massage is an efficient technique in decreasing
postoperative pain and the use of analgesics, as well as
lowering anxiety levels( Koras and Karabulut, 2019).
Additionally, it has been reported that foot reflexology is a
useful method for managing incision pain after coronary
artery bypass graft surgery.(Sadeghi et al, 2009). The
effectiveness of foot reflexology on anxiety, pain, stress,
fatigue, physiological indices, and sleep quality has been
extensively investigated in many studies. (Ray et al., 2017).

This study was designed to determine the effectiveness of
both pre-operative video-assisted teaching program and
reflexology on anxiety, pain and bio-physiological
parameters among patients undergoing cardiac surgery.

METHODS
Design

A quasi-experimental repeated treatment time series
design was adopted to accomplish the effectiveness of
nursing interventions on anxiety, pain and bio physiological
parameters.

Patients

Cardiac surgery patients were selected using purposive
sampling technique based on the inclusion criteria such as
patients who are subjected to elective cardiac surgery
within the age group of 20-70 years from both the genders,
who are willing to participate in the study while being able
to comprehend English/Kannada, weaned off from
ventilator within 48 hours of surgery and admitted at least
one day prior to surgery. In contrary to this, the exclusion
criteria adopted for the study include cardiac surgery
patients who were critically ill, had peripheral vascular
disease or fracture of leg or whose graft was taken from
great saphenous vein. Patient co-morbidities such as
Diabetes Mellitus, Hypertension, Congestive Heart Failure,
Cardiac arrythmias and Hyperlipidaemia were included as a
part of clinical profile. Selected patients from Sri Jayadeva
Institute of Cardiovascular Sciences & Research Centre,
Bangalore were randomly allocated to intervention and
control group, 20 in each group respectively.

Intervention

Pre-operative video assisted teaching program and
reflexology were administered to experimental group.
Anxiety, pain and bio physiological parameters were
monitored at various points for both the groups. Control
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Table 1. Hamilton Anxiety Scale

List of Phrases Scoring (0 /1/2/3/4)
0 1 2 3 4

1.Anxious mood

Worries, anticipation of the worst, fearful anticipation, irritability.

2.Tension

Feelings of tension, fatigability, startle response, moved to tears easily,
trembling, feelings of restlessness, inability to relax.

3. Fears

Of dark, of strangers, of being left alone, of animals, of traffic, of crowds.
4.Insomnia

Difficulty in falling asleep, broken sleep, unsatisfying sleep and fatigue on
waking, dreams, nightmares, night terrors.

5.Intellectual

Difficulty in concentration, poor memory.

6. Depressed mood

Loss of interest, lack of pleasure in hobbies, depression, early waking, diurnal
swing.

7.Somatic (muscular)

Pains and aches, twitching, stiffness, myoclonic jerks, grinding of teeth,
unsteady voice, increased muscular tone.

8 Somatic (sensory)

Tinnitus, blurring of vision, hot and cold flushes, feelings of weakness,
pricking sensation.

9.Cardiovascular symptoms

Tachycardia, palpitations, pain in chest, throbbing of vessels, fainting feelings,
missing beat.

10. Respiratory symptoms

Pressure or constriction in chest, choking feelings, sighing, dyspnea.

11. Gastrointestinal symptoms

Difficulty in swallowing, wind abdominal pain, burning sensations, abdominal
fullness, nausea, vomiting, borborygmi, looseness of bowels, loss of weight,
constipation.

12. Genitourinary symptoms

Frequency of micturition, urgency of micturition, amenorrhea, menorrhagia,
development of frigidity, premature ejaculation, loss of libido, impotence.

13. Autonomic symptoms

Dry mouth, flushing, pallor, tendency to sweat, giddiness, tension, headache,
raising of hair.

14 Behaviour at interview

Fidgeting, restlessness or pacing, tremor of hands, furrowed brow, strained
face, sighing or rapid respiration, facial pallor, swallowing, etc

0 = Not Present, 1 = Mild, 2 = Moderate, 3 = Severe, 4 =Very severe.

Above is a list of phrases that describe certain feeling that people have. Rate the patients by finding the answer which best
describes the extent to which he/she has these conditions. Select one of the five responses for each of the fourteen questions.

10 9 8 7 6 5 4 3 2 1 0

Figure 1: Numerical Pain Scale
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group received only the routine care from the hospital.
Instruments
Data were collected using demographic and clinical

proforma, Hamilton Anxiety Scale (Table 1), Numerical Pain
Scale (Figure 1) and Checklist to record bio physiological

variables (Table 2).
Ethical considerations
Institutional review board approval (DCGI Reg. No.

ECR/348/Inst/KA/2013/RR-16) was obtained from AJ
Institute of medical Sciences & Research Centre, Mangalore.
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Table 2. Checklist to record bio-physiological parameters

Biophysiological parameters On the day of surgery

Second postop day Third post op day

Forth post op day

1.Pulse rate
2.Respiratory rate
3.Systolic blood pressure
4.Diastolic blood pressure
5.Saturation of Oxygen
6.Random Blood Sugar
7.Serum Triglycerides
8.Serum Cholesterol
9.HDL

10.LDL

Table 3. Demographic Characteristics of the participants by subgroups according to their frequency (%)

Demographic Variables

Intervention Group(n=20)

Control Group (n=20)

Age (years)

20-39 4 (20.0%) 5 (25.0%)
40-59 11 (55.0%) 10 (50.0%)
>=60 5 (25.0%) 5 (25.0%)
Gender

Male 13 (65.0%) 10 (50.0%)
Female 7 (35.0%) 10 (50.0%)
Marital status

Married 17 (85.0%) 15 (75.0%)
Unmarried 3 (15.0%) 4 (20.0%)
Separated 0 (0.0%) 1 (5.0%)
Occupation 1 (5.0%) 3 (15.0%)
Govt Employee

Pvt Employee 5 (25.0%) 7 (35.0%)
Daily wager 13 (65.0%) 5 (25.0%)
No employment 1 (5.0%) 5 (25.0%)
Dietary habits

Vegetarian 1 (5.0%) 5 (25.0%)
Non-vegetarian 19 (95.0%) 15 (75.0%)
Habit of exercise

Irregular 6 (30.0%) 5 (25.0%)
None 14 (70.0%) 15 (75.0%)
Use of tobacco

Daily 1 (5.0%) 1 (5.0%)
Often 2 (10.0%) 3 (15.0%)
Rarely 7 (35.0%) 2 (10.0%)
Nil 10 (50.0%) 14 (70.0%)

The trial has been registered with Clinical trials registry
India (CTRI/2020/05/025393). Permission has been
obtained from concerned authority to collect data. The aim
of the study was explained to each participant and written
informed consent was obtained from all the participants.
Participants were informed about voluntary willingness to
participate in the study and could withdraw from the study
at any time.

Statistical Analysis

The data were analysed using SPSS software version 20.
Study variables were tested for normality using
Kolmogorov  Smirnov  test. Descriptive statistical
parameters like mean, standard deviation and percentage
were calculated for socio demographic and clinical

variables. Independent variables in the study include pre-
operative video assisted teaching program and reflexology
and dependent variables included anxiety, pain and bio
physiological parameters. Independent t test was used for
inter group comparison and repeated measures ANOVA
was used for within group comparison. P level of 0.05 was
considered as statistically significant.

RESULTS

There were no significant statistical differences in
demographic variables between the two groups. Around
50% of patients were in the age group pf 50-59 years in
both intervention and control groups. In intervention group
60% were males wherein control group males and females
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Clinical Variables of participants
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Figure 2: Clinical Variables of the participants by subgroups
Table 4. Anxiety and pain scores before and after the intervention between and within groups
Variable Groups Day 1 Day 2 Day 3 Day 4 F value
Anxiety IG 53.55+1.23 30.95+4.54 20.15+3.79 13.60+2.39 805.582p<0.001
CG 54.15+1.09 52.11+1.52 51.11+4.31 47.58+2.24 23.158p<0.001
Pain IG - 9.40+0.50 6.70+0.73 2.95+0.60 1144.63p<0.001
CG - 9.63+0.50 7.32+0.89 6.32+0.82 109.503<0.001

were equal. In the intervention group 65% were daily
wagers. In both intervention and control groups majority
were non vegetarians. Around 70-75% of patients did not
have the habit of exercise. Majority in both groups did not
have regular habit of using tobacco. (Table 3).

There were no significant statistical differences in clinical
variables between the two groups .50% of patients in the
intervention group were diagnosed with CAD where in the
control group 55% of patients were CAD.55% of patients in
the control group had cardiac illness for a duration of one
to two years.50%of patients in the intervention group and
55% of patients in the control group underwent CABG.
Approximately 70 to 75% of patients did not have any co
morbidity in both intervention and control groups. (Figure
2).

Though there was no marked statistical difference in the
anxiety scores of intervention group and control group on
day 1, there was significant difference in the anxiety scores
of intervention group and control group from day 2 to day
4. Anxiety scores in the intervention group has shown
gradual decline and the p value of <0.001 indicates that the
interventions were effective.

Pain scores were monitored on second, third and fourth
post-operative day. There was statistically significant
difference in pain scores between the intervention group
and control group only on fourth post-operative day.
Within the intervention group, there was a decrease in the
pain scores with the p value<0.001. (Table 4).

There was no statistically significant difference observed
between the intervention group and control group in pulse
rate but in the intervention group there was a gradual
decline in the pulse rate and p value <0.001 signifies the

effectiveness of intervention. There was no significant
difference observed between the intervention group and
control group in respiratory rate but in the intervention
group there was a gradual decline in the respiratory rate
and p value <0.001 signifies the effectiveness of
intervention. Statistically there was no significant
difference observed between the intervention group and
control group in systolic blood pressure but in the
intervention group there was a gradual decline in systolic
blood pressure and p value <0.001 signifies the
effectiveness of intervention. There was no significant
statistical difference observed between intervention and
control group and within the intervention group in case of
diastolic blood pressure. On day 4 there was a significant
difference in the saturation of oxygen scores between the
intervention and control group and p value <0.001 signifies
the effectiveness of intervention in the intervention group.
There was no statistically significant difference in the
random blood sugar values between the intervention and
control group but within the intervention group <0.001 p
value signifies the effectiveness of intervention. Statistically
there was no significant difference in the triglyceride values
between the intervention and control group but within the
intervention group <0.001 p value signifies the
effectiveness of intervention. There was no significant
difference observed between intervention and control
group and within the intervention group in case of
cholesterol levels. Statistically there was no significant
difference in the HDL values between the intervention and
control group but within the intervention group <0.001 p
value signifies the effectiveness of intervention. Though the
intervention has not made much difference in the LDL
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Table 5. Comparison of Bio physiological variables between and within groups

Biophysiological Group Day 1 Day2 Day 3 Day 4 F Value
Variables
PR IG 78.10£11.71 76.60+10.84 75.70+10.47 75.30£9.93 15.683 P<0.001
CG 76.50+£10.89 76.21+10.87 77.16+£10.96 76.32+10.98 5.549 P<0.001
RR IG 15.40+291 14.70+2.18 14.30+2.18 14.20£2.24 11.993 P<0.001
CG 13.70+1.87 13.16+1.38 13.16x1.54 13.26+1.52 1.744 P -0.167
SBP IG 127.30423.48 125.20%22.08 123.70%+20.41 122.60+18.83  8.005P<0.001
CG 124.50422.18 125.89%21.94 126.00+21.90 125.79+21.94 0.185 P-0.906
DBP IG 77.80£10.11 78.00+9.56 76.30+8.39 75.90+8.17 5.306 P-0.003
CG 76.80+£10.57 76.74+10.44 76.95+10.74 76.95+10.36 0.692 P-0.651
Sa02 IG 97.30£1.30 97.40+1.14 97.90+0.97 98.55+0.89 14.02 P<0.001
CG 97.10£1.37 97.05+0.85 97.21+0.79 97.47+0.70 1.901 P-0.140
RBS IG 140.75468.80 131.45+59.05 127.15#53.15 126.95+50.80  6.838 P<0.001
CG 132.10+46.82  128.32%42.90 126.00+44.05 134.05+44.35 5.442 P-0.002
TRIGLYCERIDES IG 111.50£19.94 - - 107.60£17.93  34.445 P<0.001
CG 106.30£15.66 - - 108.95£16.58 2.561P-0.127
CHOLESTEROL IG 106.80+£46.57 - - 103.30+£42.47 9.636 P-0.006
CG 113.40+£53.00 - - 116.53+£56.69 2482 P-0.113
HDL IG 28.80+2.09 - - 31.15+2.74 73.504 P<0.001
CG 28.85+2.18 - - 31.11+3.31 17.618 P-0.001
LDL IG 68.75+£18.53 - - 65.55+16.24 7.858 P-0.011
CG 74.75£17.39 - - 108.95£19.20 39.088 P<0.001

scores within the intervention group, it was found that on
day 4 there was statistically significant difference in the
LDL levels between the intervention group and control
group. (Table 5).

DISCUSSION

The present pilot study explores the effectiveness of dual
nursing interventions on anxiety, pain and bio physiological
parameters among 40 patients undergoing cardiac surgery.
Reflexology and pre-operative video assisted teaching
programmes have been found to lessen pain and anxiety as
well as have an impact on a few bio physiological factors.

An experimental study was conducted on the effects of
timing and reinforcement of preoperative education on
knowledge and recovery of patients having undergone
coronary artery bypass graft surgery. The results revealed
that subjects in the experimental group had significantly
higher preoperative knowledge levels, more positive mood
states, and more favourable physiologic recoveries than
those in the control group. (Cupples, 1991)

Guo et al (2012) carried out an RCT to determine the
effectiveness of pre-operative education intervention to
reduce pain and anxiety and improve recovery among
Chinese cardiac surgery patients. 153 adult patients
undergoing cardiac surgery were randomized into the trial,
77 to a usual care control group and 76 to preoperative
education group comprising usual care plus an information
leaflet and verbal advice. Participants who received
preoperative education experienced a greater decrease in
anxiety and depression score compared with those who did
not. (Guo et al, 2012) Although depression was not
assessed in the current study, the intervention group's

mean anxiety level decreased from 53 on day one to 13 by
day four and its mean pain level decreased from 9 on day
two to 3 on day four. A comprehensive review of literature
on preoperative education interventions to reduce anxiety
and improve recovery among cardiac surgery patients
concluded that a nurse-coordinated multidisciplinary
preoperative education approach may offer a way forward
to provide a more effective and efficient service.

Awaludin et al (2021) carried out a study to assess the
effect of a smartphone-based perioperative nursing
intervention: prayer, education, exercise therapy, hypnosis,
and music toward pain, anxiety, and early mobilization on
cardiac surgery. The sample size was 86 respondents. The
control group was given standard hospital intervention
according to the clinical pathway. The intervention had a
significant effect on reducing pain scale and anxiety level as
well as increasing early mobilization. (Awaludin et al,
2021) The findings of this study and the current study has
similar results.

A randomized clinical study with control group was done
in the hospitals covered by Baqiyatallah Medical Sciences
University in 2013. 90 samples were divided into three
experimental, control and placebo-treated groups based on
randomized allocation. Pain level was measured through
Numerical Rating Scale (NRS) in all the three groups before
intervention. Before removing the chest tube, both the
experimental group and the placebo-treated group had
their left feet's anterior and posterior thirds massaged for
ten minutes each respectively. It is concluded that foot
reflexology massage is a useful nursing intervention in
chest tube removal after open heart surgery. This
intervention improves care level of the patients in the
important recovery phase after open heart surgery with the
least cost and without any complications. (Babajani et al.,



2014).
Limitations

Though there was reduction in the mean value of a few of
the bio physiological variables in the intervention group,
there was no statistically significant difference between the
groups. The study involved a small sample size (40
patients) as it was a pilot study.

Conclusion

The results of the study shed light on the effectiveness of
pre-operative video assisted teaching program and
reflexology on anxiety, pain and bio physiological variables
for patients undergoing cardiac surgery Both the nursing
interventions were found feasible and effective and showed
promising results in reducing the level of anxiety, pain and
a few bio- physiological parameters. Findings of the study
are useful while planning perioperative care for cardiac
surgery patients to ensure minimal complications, faster
recovery and better post-operative outcomes.
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