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Abstract

Background: Vaccination is one of the most common and painful methods of disease prevention that
imposes stress on infants, and affects their parents, as well. Nurses are the main designers of nursing
practices and one of their primary tasks is to play a supporting role in reducing pain during injections;
s0, they should be able to choose the most useful and safest methods of care. The present study, thus,
aimed to determine the effect of foot reflexology massage on pain during vaccine injection in infants.
Methods: This study was a double-blind clinical trial. The study population included 90 healthy
infants aged 2-7 months who were brought by their parents to one of the comprehensive health centers
of Rasht (Guilan province, Iran) for pentavalent vaccine injection. The infants were randomly divided
into three groups: foot reflexology massage, neutral point massage (sham group) and control. Data
collection instruments included a demographic information form and the Face, Legs, Activity, Cry,
and Consolability scale (FLACC). Data were analyzed using Chi-square, ANOVA, independent t-test
and repeated measures ANOVA in SPSS ver. 22.

Results: There was no significant difference between the three groups in terms of pre-vaccination pain
level. Means + standard deviations of pain during vaccine injections in the intervention, sham, and
control groups were 4.83 + 1.08, 7.96 + 0.99, and 8.40 £ 1.13, respectively, which were significantly
different (p<0.001).

Conclusion: Foot reflexology massage can reduce the pain during pentavalent injection in infants and
can be used as a simple and accessible non-pharmacological method to manage vaccination pain in
infants.
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1- INTRODUCTION

Today, children are exposed to
various preventive and therapeutic
measures that cause different pain levels
(D).

An important principle in  pain
management is that prevention is better
than treatment. According to studies,
infants are more sensitive to pain than
other children and adults (2). Vaccination
is the most common painful procedure in
childhood, which is experienced by
children very frequently according to the
immunization program of each country
(3). Numerous studies have shown that the
pain and injection-related emotional stress
may be one of the reasons for delayed
child vaccination programs by their
parents. For this reason, any procedure to
reduce pain during vaccine injection is an
important part of healthcare and should be
considered in vaccination programs (1, 4).

Accordingly, pharmacological and non-
pharmacological methods are used in
medical procedures to reduce pain in
children (5-7). Meanwhile, one of the
major problems of modern medicine, such
as pharmaceutical methods, is the use of
chemicals that have side effects. For this
reason, it iS necessary to use
complementary medicine in nursing (8).
There have been numerous studies on the
use of non-pharmacological methods of
pain  relief, including non-nutritive
sucking, massage therapy, distraction,
Hugo's point massage and music therapy
by nurses (9-15). In this regard,
reflexology massage is a simple,
accessible and non-invasive technique. In
other words, this technique is a non-
pharmacological form of treatment in
which specific points on the surface of the
body, usually palms and soles are pressed
regularly and according to certain
principles to properly affect the internal
organs of the body (16). Reflexology is a
safe technique working on the reflex areas
in hands, feet, and ears with gentle
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pressure and massage to stimulate the
nerves in the body and to relax the body in
order to accelerate the body’s self-healing
process and enables endorphin and
enkephalin release by stimulating the
pituitary gland through the pressure and
massage performed on reflex points in
hands and feet (17). Reflexology is one of
the most popular practices in pediatric
settings and has been taught in institutes
with qualifications for over 50 years in the
UK, Australia, Thailand, Malaysia and
many other countries (16).

Numerous studies have investigated the
effect of foot reflexology massage,
including its effects on infantile colic,
pain due to bone marrow aspiration, and
pain due to chemotherapy injection in
children and adults. They have found that
it is effective on pain relief; therefore, it
can be used as a pain-relief technique (18-
20). Since nurses are the main designers
of nursing practices, they should be able
to choose the most useful and safest
methods of care. Moreover, one of their
primary responsibilities during injections
is to play a supporting role in reducing
pain; and pediatric nurses can play a more
effective role in pain management (8, 21,
22). Non-pharmacological pain
management methods are not invasive and
are considered an independent activity in
nursing (21). In spite of the fact that some
non-pharmacological pain management
methods have been proposed by other
researchers, it seems that there are
limitations associated with the
implementation of these methods during
vaccination in the physical space allocated
to comprehensive  health  centers.
Therefore, foot reflexology massage, if
effective, can provide benefits such as
reducing the risk of aspiration and the
absence of parents if they wish, as
compared to methods such as
breastfeeding, the wuse of oral sugar
solution and kangaroo care. It can be also
used as a complementary method along
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with pharmacological methods to reduce
the need for pharmacological analgesics.
To the best knowledge of the authors,
there are few studies on the effect of foot
reflexology massage on vaccination pain
in infants and it is also difficult to
implement other complementary medicine
techniques (such as hypnosis,
acupuncture, biofeedback) to reduce pain
in children. Therefore, the aim of the
present study was to determine the effect
of foot reflexology massage on
physiological parameters, pain, and crying
of infants during vaccine injection; and if
this method yields effective results, the
adverse  effects arising from the
uncontrolled pain in children can be
reduced.

2- Materials and Methods
2-1. Design and population

This was a double-blind randomized
clinical trial. The sampling process lasted
for four months from September to
December 2019. The study population
included healthy 2-7-month-old infants
who were referred to one of the
comprehensive health service centers in
Rasht by their parents to receive the
pentavalent vaccine. The total sample size
was estimated as 90 people (n=30 per
group) using an almost similar study on
the pain variable (23), and considering the
probable drop out, type I error rate (o =
0.05), type II error type (B = 0.10),
experimental group s1 = 2.11, control
group S2 = 0.85, effect size (d = 1.5), and
95% confidence interval.

2-2. Sampling

Convenience sampling was performed and
individuals were then randomly assigned
into the three groups using permutation
block method (block size=six ABCABC).
The letters "C", "B", and "A" were
considered as the control, sham, and
intervention groups, respectively. Blocks
were recorded in all possible cases.
Sampling was continued until reaching the
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specified sample size in each group (n=30
people).
2-3. Inclusion and exclusion criteria

Inclusion criteria included infants aged 2
to 7 months with normal weight and
height percentile, and fetal age between
38-42 weeks of gestation, infants that are
calm with no crying before vaccination,
body temperatures of  36-37.2°C,
receiving no analgesic three hours before
vaccination, no history of hospitalization,
no disease such as thyroid disorders,
epilepsy and cardiovascular diseases and
acute diseases that reduce infant's
consciousness level, and lack of sleep
problems before vaccination. Exclusion
criteria included any problems during
vaccination, parents' unwillingness to
continue with the research team,
prematurity and developmental delay.

2-4. Data collection

Data collection instruments included a
demographic questionnaire, and FLACC
as a pain assessment checklist. FLACC
scale had five components, including
facial reactions, leg position, mobility,
crying, and consolability. Each of these
components has a score of 0 to 2, and
scores are added together. Overall scores
of 0 and 10 mean no pain and the most
severe pain, respectively. The overall
score is divided into three levels: Score O-
3, 4-7, and 7-10 indicate mild, moderate,
and severe pain, respectively. The FLACC
scale was developed by Merkel, Voepel-
Lewis, Shayevitz, and Malviya in 1997
(2). This instrument has also been used in
other studies in Iran; for example, Farhadi
(24) Bagherian et al (25). To measure the
reliability of this instrument in the present
study, inter-rater reliability was used and
the agreement coefficient was equal to
84%.

2-5. Procedure

Initially, the height and weight were
measured. Underarm temperature was also
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controlled using a mercury thermometer
and a demographic questionnaire was
completed. The eligible infants were
assigned into intervention, sham or control
groups according to the related blocks.

The intervention was performed by the
first researcher who had a reflexology
certificate. In the intervention group, the
researcher washed his hands and soaked
them in baby oil that had no therapeutic
effect (Firooz brand) to reduce friction.
The foot reflexology massage was
performed according to the basic
sequences including relaxation techniques,
massage of all areas of the soles as well as
specific areas related to the vaccine site.
After warming up the hands, each foot
was warmed up after a one-minute
massage. Then, while the researcher holds
the infant's foot with his left hand, he
massages the relevant area on each sole
for 15 minutes (a total of 30 minutes for
each infant) with the thumb of his right
hand. For Sham infants, the researcher
washed his hands and soaked them in
baby oil that had no therapeutic effect. He
then performed the relaxation and
massage technique on all areas of the
soles, with the difference that sham
infants received massage in a neutral point
(area), i.e. below the outer ankle. The
control group received no intervention, the
vaccination was performed according to
the routine procedure. All infants were
placed in the supine position during
vaccination, and the vaccine was injected
intramuscularly in the anterior outer
region of the thigh. Vaccinator,
vaccination site, type and company of
syringe and vaccine groups were the same
in all samples. At baseline, the infants'
pain levels were measured in all three and
recorded by FLACC instrument, one
minute before the massage. There was no
significant  difference  between the
intervention, sham and control groups in
terms of the mean pain before foot
reflexology massage. Then, the relevant
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massage was performed in  the
intervention and sham groups. After this
stage, the pain level was measured and
recorded for one minute  while
administering the painful stimulus (from
the moment of vaccine injection). The
measurements were performed by a
research colleague who was unaware of
the random allocation.

2-6. Data analysis

Kolmogorov-Smirnov test was used to
check the normality of the data
distribution. Chi-square test was used to
analyze the qualitative data. ANOVA test
and independent t-test and repeated
measures ANOVA were also used for
quantitative variables. Data analysis was
carried out in SPSS ver. 22 at p <0.05.

3- RESULTS

The data of the foot reflexology
group (n=30 individuals), the neutral point
massage group (n=30 individuals) and the
control group (n=30 individuals) were
analyzed. The three study groups were
homogeneous in terms of individual
variables such as fetal age and
temperature (Table 1).

The mean pain level during vaccine
injection increased in all three groups, but
this increase was different in the three
groups, that is, it was significantly higher
in sham and control groups (p<0.001).
The results of repeated measures ANOVA
showed that the time effect (p = 0.001),
group effect (p= 0.001) and also time-

group interaction (p = 0.001) were
statistically significant (Table 2).
4- DISCUSSION

The aim of the present study was to
determine the effect of foot reflexology
massage on the pain during vaccine
injection in infants. The mean pain in the
three groups of intervention, sham and
control during vaccine injection and also
the mean pain in the three groups before
foot reflexology massage and during the
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implementation of painful stimuli were
compared. The results demonstrated that
the mean pain score during vaccine
injection in the intervention, sham, and
control groups was 4.1 + 83.08, 7% =+
96.99, and 8.1+ 40.13, respectively.
Results of one-way ANOVA showed
lower pain in the intervention group (foot
reflexology massage) than in the sham and
control groups. Therefore, there was a
significant difference between the three
groups in terms of pain score during
vaccine injection (p <0.001). The mean
pain in the intervention, sham and control
groups before foot reflexology massage

and during vaccine injection was also
compared in the present study. Paired t-
tests showed a significant difference
between all three groups in terms of pain
level before the foot reflexology massage
and during vaccine injection. Thus, since
there was no basal pain in all three groups,
the pain level increased in all three groups
following the painful stimulus (vaccine
injection), but this increase was less
significant in the intervention group. This
means that the intervention group (foot
reflexology massage) experienced less
pain than did the sham and control groups
(p <0.001).

Table-1: Comparison of the characteristics of the participants in the three studied groups

Group
Characteristics Reflex foot Neutral point Control Test P-value
massage massage
Fetal age
38.53+0.68 38.36+0.49 38.33+0/54 One-way ANOVA 0.36
(weeks)
C(”nr]frr]‘tthas?e 3.73+1.63 3.66+1.58 3.80+1.68 One-way ANOVA | 0.95
Weight 6373.66+932.38 | 6431.00+852.93 | 6579.33+893.25 | One-way ANOVA 0.65
Temperatures 36.47+0.29 36.40+0.30 36.50+0.19 One-way ANOVA 0.34
43/.3 46.7 50.0 .
Sex 56.7 533 50.0 Chi_square 0.87
Type of 76.7 73.3 70.0 .
nutrition 733 6.7 30.0 Chi_square 0.84

Table-2: Comparison of mean pain scores before reflexology massage and during the
implementation of painful stimuli in the three groups

G Before foot During implementation Repeated measures ANOVA
roup . : - i
reflexology massage of painful stimulus Time Group | Time Group
Reflex foot 0.00£0.00 1.08+4.83
massage
Neutral point 0.00+0.00 0.99+7.96 0.001 0.001 0.001
massage
Control 0.00+0.00 1.1348.40

In the same line with our research, Gazin
et al. (2015) conducted a study to
investigate the effect of foot reflexology
massage on acute pain among 60 infants
aged 1-12 months who were referred for
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vaccination. The participants were divided
into experimental and control groups
(n=30 people per group). Their results
were consistent with those of our study
(23). Also, in a study on the effect of
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reflexology massage on chronic and acute
pain in children, Bertrand et al. (2019)
showed that it had a significant effect on
pain level in both groups of children
suffering from chronic or acute pain; that
is, the pain level decreased in both groups
after the reflexology massage intervention
(26). In this regard, in a study of the effect
of Hugo's point massage with and without
ice on the pain intensity of infant during
vaccine injection, Khosrovan et al. (2018)
concluded that the three groups
experienced different pain intensities after
vaccination and both interventions
reduced the perception of pain in
childhood vaccination (9). Although foot
reflexology massage is different from
acupressure and the technique takes less
time, the two methods have a similar
scientific basis and the results of that
study confirms the results of the present
study in terms of pain relief.

Similarly, in another study on the effects
of upper limb massage on infant
venipuncture pain, Quebec et al. revealed
a significant difference between the
intervention and control groups in terms
of the mean pain intensity after the
intervention; that is, infants in the
intervention group had lower pain scores
than those in the control group (27). On
the other hand, Yilmaz (2021), in his
study investigating the effect of foot
reflexology on procedural pain before heel
lancing in neonates, found no statistically
significant  difference  between the
intervention and control groups in the
level of pain during heel lancing (28).

Mood and emotional differences and
different pain tolerance thresholds are
among uncontrollable limitations of the
present study.

5- CONCLUSION

According to the results of the
present study, foot reflexology massage
can reduce the pain caused by pentavalent
vaccine in infants and can be used as a
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simple and accessible non-
pharmacological method by nurses and
other health professionals to manage
vaccination pain.
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