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Background: Considering the high prevalence of cardiovascular diseases, angiography
is important for diagnosis of diseases, pain, and fatigue following complete bed rest after
percutaneous coronary intervention.

Objectives: This study aimed to evaluate the effects of hand and foot surface stroke
massage on pain intensity and anxiety level in hospitalized patients with acute coronary
syndrome.

Methods: This clinical trial was conducted on 70 patients with acute coronary syndrome
referred to Hajar Hospital, Shahrekord, Iran. The patients were randomly divided into
an intervention and a control group (n = 35 for each). Anxiety level was measured using
Spielberger’s Anxiety Inventory. Additionally, pain intensity was assessed by a visual
analog scale 30 min before and 15 min after the intervention. The data were entered into
the SPSS software and were analyzed using descriptive and inferential statistics (t-test,
paired t-test, and chi-square test).

Results: Descriptive statistics included frequency and percentage for qualitative variables
and mean * Standard Deviation (SD) for normally distributed quantitative variables. The
results revealed a significant decrease in the mean intensity of pain and the mean level
of anxiety in the intervention group five minutes after massage. However, no significant
difference was observed in this regard in the control group after the intervention.
Additionally, no significant difference was observed between the two groups in terms of
pain intensity and anxiety level before the intervention (P < 0.05).

Conclusions: Hand and foot massage was useful as a part of a nursing intervention in
attenuating the pain intensity and decreasing the anxiety level in the patients with acute
coronary syndrome.

1. Introduction

per year (4). According to the statistics provided by

Cardiovascular disease remains a common chronic disease
and a leading cause of mortality in developed countries,
which accounts for more than 33% of deaths in people over
35 years of age (1-3). Due to the increasing prevalence of
cardiovascular disease worldwide and the decline in the age
at the disease onset (2), it has been considered an ongoing
health concern. The American Heart Association (AHA)
has referred to coronary artery disease as a common cause
of death worldwide, accounting for 35 — 60% of deaths
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Iran’s Ministry of Health and Medical Education in 2012,
cardiovascular disease was responsible for 39% of deaths
(2). However, this measure has been predicted to reach
44.8% by 2030 (5).

Coronary angiography is a primary diagnostic method
for heart patients, which has been considered the gold
standard in the detection of heart diseases (6). However,
this technique is invasive and can lead to adverse effects
such as arrhythmia, vascular complications (e.g., bleeding
hematoma and thrombosis), myocardial ischemia, arterial
rupture, transient ischemic attacks, allergies, and kidney
failure following the use of contrast agents. Previous studies
showed that complete bed rest, leg immobilization, and
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use of sandbags could partly prevent these complications
(7), but they could lead to other unwanted side effects
such as back pain following bed rest (7, 8). In addition,
the pain experienced by patients affected their physical
health and mental health through stress, anxiety, and
hemodynamic imbalance (9). The importance of controlling
and managing pain is often referred to as the fifth vital
sign by the American Pain Society (10). In these patients,
pain and fatigue may be attenuated by drug therapy, but
it is reasonable to identify and use non-pharmacological
methods to control pain due to drug-related complications
and the risks of drug interactions (11).

One of the most popular complementary therapies is
massage therapy (12). Massage is considered a standard
nursing intervention and an important part of health care. It
is used to help patients meet their physical and psychological
needs (5). Massage therapy refers to soft tissue manipulation
(13) as well as a technique that can improve hemodynamic
status and the nervous system (4, 5).

There are many documented complications associated
with narcotic and other pain-relieving medications. On the
other hand, nursing interventions can be used to control
pain and reduce reliance on medications (7). Nevertheless,
there is a paucity of studies on the evaluation of the effects
of hand and foot massage on pain intensity and the anxiety
levels amongst patients with Acute Coronary Syndrome
(ACS). Thus, this gap has been addressed in the current
study. Arms and legs have many neural receptors (14)
and Manual Lymphatic Drainage (MLD) can reduce the
recurrence of deep vein thrombosis (15).

2. Objectives

The aim of this study is evaluating the effects of hand and
foot surface stroke massage on pain intensity and anxiety
level in hospitalized patients with acute coronary syndrome.

3. Materials and Methods
3.1. Study Design and Sampling

This clinical trial was conducted on 70 patients suffering
from ACS admitted to Hajar Hospital affiliated to
Shahrekord University of Medical Sciences from 6 July to
16 August 2017. The patients were selected via convenience
sampling and were randomly divided into an intervention
and a control group. Based on the following equation, a
66-subject sample size was estimated for the study (n=33
in each group):

. (Za—gt=za-g) 1|:3§+3§:|
= —
Where S1=5, d=4, S,=5, 1 — 0=0.95, and 1 — =0.90.
Considering a 10% drop-out, the sample size was increased
to 35 patients in each group (16).

3.2. Inclusion Criteria

The inclusion criteria of the study were aging over 18
years, consciousness, diagnosis of ACS by a physician
based on the clinical symptoms, Electrocardiogram (ECG)
changes, and laboratory tests, absence of severe anxiety
according to the physician, having no history of mental
disorders, not taking warfarin, Pulse Rate (PR) > 60 bpm
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and < 110 bpm, no history of respiratory arrest in the past
72 h, not using a pacemaker because of hemodynamic
instability, no amputations, diastolic blood pressure < 110
mmHg, systolic blood pressure < 180 mmHg, no history
of cardiac arrhythmias including ventricular tachycardia
or fibrillation, and willingness to cooperate. The patients
who had bone fractures in the past two months, clotting
disorder, deep vein thrombosis, and dialysis fistula in the
upper limbs as well as those who had a history of taking
hypnotic drugs, opioids, benzodiazepines, or alcohol were
excluded from the study. It is worth mentioning that the
patients had not undergone spinal anesthesia in the past four
hours. In addition, the patients had healthy massage-related
arcas that were not characterized by redness, swollen skin,
skin lesions, and healing wounds (10, 12, 13).

3.3. Exclusion Criteria

The exclusion criteria of the study were not being willing
to participate in the study and obtaining a Spielberger’s
Anxiety Inventory score > 65, which indicated severe and
very severe anxiety levels (4, 12).

3.4. Data Collection Tools

The study data were collected using three tools. Firstly,
the demographic information form included age, sex,
education level, marital status, occupation, and history of
hospitalization. The second instrument was the standard
Spielberger’s Anxiety Inventory approved by Tehran
University whose reliability was confirmed by Cronbach’s
alpha coefficient of 94 — 99% (17, 18). This 20-item
questionnaire consisted of 10 positive attitude questions
(1, 2, 5, 8, 10, 11, 15, 16, 17, 18) and 10 negative attitude
questions (3, 4, 6, 7, 9, 12-14, 19, 20), which could be
scored as 4 = not at all, 3 = somewhat, 2 = moderately,
and 1 = very much. Thus, the total scores of 20 — 42, 43-
64, and 65 - 80 represented mild, moderate, and severe
anxiety, respectively (21, 22). Thirdly, the pain intensity
was measured by a Visual Analog Scale (VAS) whose
reliability and validity were approved previously (11, 23).
In this 10-cm ruler graded from 0 (no pain) to 10 (maximum
imaginable pain), scores 1 — 3,4 - 7, and 8 - 10 represented
mild, moderate, and severe pain, respectively (4, 11).

3.5. The Intervention Methodology

After verbally taking the patients’ medical history, the
Spielberger’s Anxiety Inventory was filled out 30 min
before the intervention. The patients’ pain intensity was
also measured using the VAS 30 min before and 15 min
after the intervention and was recorded in a checklist.

In the intervention group, the patients were checked
for skin allergies to almond oil on their right arms 30
min before the intervention. They were also asked about
their skin allergies to almond oil. Then, they were put in
supine position and massage was started from the palms
towards the shoulders (each for five min) followed by the
soles towards the quadriceps femoris muscle (each for five
min). This lasted for 20 min. Massages were performed
by sex-matched trained personnel based on the principles
of the Islamic Republic of Iran and in compliance with
an audit approved by the Islamic Consultative Assembly
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on 1 November 1998. After 15 min, the participants were
required to complete the Spielberger’s Anxiety Inventory.

In the control group, a verbal interview was conducted
to record the patients’ medical history. Additionally, pain
intensity was recorded in a checklist.

3.6. The Study Techniques

In this research, use was made of the Stroke and Swedish
(tight strokes) massages. Hand and foot surface stroke
massages were performed with no pressure by manipulating
the soft tissues using nearly 60 movements per min for 3 —
10 min in order to increase the local blood circulation and
lymphatic drainage. In doing so, the hands were positioned
on the desired limb and were slowly and rhythmically
moved from the end to the beginning with no pressure on
the muscles (19, 20). It should be noted that sweet almond
oil was applied to the patients’ skin (20).

3.7. Ethical Considerations

This study was approved by the Ethics Committee of
Shahrekord University of Medical Sciences (IR.SKUMS.
REC.1396.83) and was registered in the Iranian Registry
of Clinical Trials (code: IRCT2017070134830N1). Informed
consent forms were obtained from all the participants. In
fact, the patients’ privacy was maintained and they were
ascertained that they could leave the research at any stage.

3.8. Statistical Analysis
The data were described using frequency and percentage
for the qualitative variables and mean + Standard Deviation

(SD) for the normally distributed quantitative variables. The
normal distribution of the variables was evaluated by the
Kolmogorov-Smirnov test. Additionally, the differences
between the study groups was assessed using Fisher’s
exact test and chi-square test for the qualitative variables
and using independent t-test and paired t-test for the
quantitative variables. All analyses were done through the
SPSS 23 software, and P <0.05 was considered statistically
significant.

4. Results

The results showed the normal distribution of the
demographic and clinical characteristics in the intervention
and control groups (Table 1). The mean age of the patients was
62.16 + 10.47 years, ranging from 42 to 84 years (Table 2).

The results of independent t-test revealed no significant
difference between the two groups regarding the anxiety
level before the intervention (P > 0.36). The results also
showed no significant difference between the two groups
in terms of pain intensity before the intervention (Table 2).
The results of paired t-test showed a significant difference
in the intervention group’s pain intensity and anxiety level
before and after the intervention. However, no significant
difference was observed in this regard in the control group
(Table 3). The intervention group’s mean level of anxiety
was 30.00 + 3.74 at baseline and 21.86 + 1.68 15 min after the
intervention (P <0.001). These measures were respectively
obtained as 29.17 &+ 3.77 and 28.14 + 5.59 in the control
group (P > 0.198) (Table 3). The results of independent t-test
demonstrated that the difference in the mean level of anxiety

Table 1. Demographic and Clinical Characteristics of the Participants in the Intervention and Control Groups

Variable Total Number of Participants Intervention Group Control Group P-value
Number Percentage Number Percentage Number Percentage
Education level
Illiterate 34 48.6 20 57.1 14 40
Below diploma 23 32.9 9 25.7 14 40 0.202
Diploma 9 12.9 5 14.3 4 11.4
Higher education 4 5.7 1 2.9 3 8.6
Total 70 100 35 100 35 100
Occupation
Homemaker 27 38.6 15 429 12 34.3
Self-employed 18 25.7 11 314 7 20 0.215
Civil servant 3 43 0 0 3 8.6
Retired 21 30 9 25.7 12 34.3
Unemployed 1 1.4 0 0 1 2.9
Sex
Female 28 60 16 45.7 12 34.3 0.333
Male 42 40 19 54.3 23 65.7
History of taking blood pressure
suppressants
Yes 44 62.9 20 57.1 24 68.6 0.326
No 26 37.1 15 42.9 11 31.4
Table 2. Data Analysis Using Independent T-Test before the Intervention
Variable Group Mean + SD P-value
Age Intervention 63.08 £ 11.16 0.46
Control 61.22 +9.81
Anxiety level Intervention 30.00 + 3.74 0.36
Control 29.17 £3.77
Pain level Intervention 3.8+ 1.60 0.60
Control 3.34 +1.49
156 Int Cardiovasc Res J. 2021;15(4)
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Table 3. Changes in the Anxiety Levels and Pain Intensity in the Intervention and Control Groups at Specified Intervals using Paired

T-Test

Variable Before the Intervention 15 Min after the Intervention P-value
Group Mean + SD Group Mean + SD

Anxiety level Intervention 30.00 + 3.74 Intervention 21.86 +1.68 0.000
Control 29.17 £3.77 Control 28.14 £ 5.59 0.198

Pain intensity Intervention 3.8 +1.60 Intervention 1.54 +1.09 0.000
Control 3.6 +1.63 Control 3.34+1.49 0.758

Table 4. Comparison of the Mean Changes in the Anxiety Scores and Pain Intensity of the Participants in the Intervention and
Control Groups before and 15 Min after the Intervention Using Independent T-Test

Variable Group Mean Difference T-Test Result

Anxiety score Intervention -8.14 £ 3.20 P =0.000
Control -1.03 + 4.64

Pain score Intervention -2.26 £1.17 P =0.000
Control -0.26 + 0.08

before and 15 min after the intervention was —8.14 +3.20 in
the intervention group and —1.03 £ 4.64 in the control group
(P <0.001), suggesting a significant difference between the
two groups concerning the anxiety level (Table 4).

4. Discussion

The study results showed that hand and foot massage
significantly decreased the pain intensity and anxiety level
in the intervention group. Additionally, the results of paired
t-test revealed a significant difference between the two study
groups in terms of pain intensity and anxiety level. Similar
studies also indicated that massage reduced anxiety levels
and pain intensity in patients (17, 18, 21-23). For instance,
CiptoSusilo et al. detected a significant relationship between
the occurrence of chest pain and massaging or rubbing
with oil in the pre-hospital phase (24). Bahrami et al. also
disclosed a significant difference between the study groups
regarding the levels of anxiety and depression after the
intervention. Moreover, aromatherapy massage could
alleviate psychological responses in older women with
ACS (25).

There are different theories about how massage affects
anxiety and vital signs. As an instance, the hypothalamic-
pituitary axis has been theoretically found to be related to
sympathetic and epinephrine systems. Massage can reduce
the levels of stress hormones and improve the vital signs
balance via parasympathetic stimulation and decreasing
the sympathetic activity (26-28). Another issue is related to
the release of oxytocin, which creates feelings of comfort,
relaxation, and wellness (12). Massage results in the release
of peptides for an analgesic effect, increased serotonin, and
a feeling of comfort (14). Overall, massage brings about the
feelings of comfort and well-being through the induction of
physical and mental relaxation characterized by increase in
blood, oxygen, and nutrient flow to tissues as well as through
the stimulation of the parasympathetic system, elevation of
endorphin secretion, reduction in localized inflammation,
secretion of catecholamines, reduction in muscle spasms,
and closure of pain gate (9). However, different results were
obtained by Najafi et al. (9), which might be attributed to the
high severity of burns, the utilized techniques, or damage to
the sensory receptors in hands and feet. Other effective factors
in cortisol levels could also lead to different results from those
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of the present investigation (29). All in all, future studies are
recommended to be conducted on larger sample sizes.
There is no doubt that a motivation for conducting a
research is to use the results to attenuate pain intensity
and anxiety level, which reduces the use of narcotic
medicines. In fact, an increasing emphasis has been put
on the lower utilization of medicine worldwide (10). Non-
pharmacological methods can decrease the use of narcotic
medicines, reduce patients’ pain intensity and anxiety
levels, and minimizes the pain and anxiety cycles (9).

5.1. Conclusions

The present study utilized a non-pharmacological, simple,
and low-cost method in a short time (a 20-minute session)
to reduce the pain intensity and anxiety level among the
patients with ACS. The results indicated that hand and foot
massage reduced the patients’ pain intensity and anxiety
level. Considering this intervention’s ease of use and low
cost, it can be used as a complementary therapy to relieve
pain and anxiety. Nonetheless, the drawbacks of this method
include time constraints, lack of manpower, use of advanced
technology, and increased complexity of the required care.
This therapeutic approach and its importance can be taught
through nursing education courses.

5.2. Suggestions

Future studies with larger sample sizes are required
to evaluate the impacts of hand and foot surface stroke
massage on patients’ outcomes.

5.3. Ethical Approval
IR.SKUMS.REC.1396.83.

5.4. Informed Consent
Written informed consent was obtained from the patients.

5.5. Clinical Trial Registration Code
IRCT2017070134830N1
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