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sensitivity, and lower pain threshold,[3] increased behavioral 
and physiologic responses to pain, increased neural 
disorders, psychosocial problems, learning disorders, poor 
adaptive behavior, future fear of injection, and long-term 
complications in brain development.[4] It was believed in 
the past that neonates and infants did not feel any pain, 
while numerous studies showed that they feel more pain 
compared to children and adults.[5] Researchers believe 
that human beings are able to feel pain physiologically and 
anatomically in the fetal period, and infants, contrary to the 
adults, remember the pain of painful events and manifest a 
more acute reaction to next vaccinations.[6] Although pain 
transmission pathways have been thoroughly developed 
during infancy, pain inhibiting systems do not have 
adequate growth.[7] On the other hand, limited cognitive 
abilities, lack of verbal and psychological skills, and 
constant changes occurring in infants are among the major 
challenges at this period of life. Therefore, evaluation and 

IntroductIon

One of the most common painful interventions in 
infants is vaccination.[1] About 100 million infants 
are yearly vaccinated.[2] Pain can cause short- 

and long-term effects in infants. Generally, vaccination 
complications include an increase in secretion of hormones 
and substances, experience of a painful event, pain 
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AbstrAct
Background: Vaccination is one of the most common painful procedures in infants. The irreversible consequences due to pain 
experiences in infants are enormous. Breast feeding and massage therapy methods are the non-drug methods of pain relief. 
Therefore, this research aimed to compare the vaccination-related pain in infants who underwent massage therapy or breast 
feeding during injection.
Materials and Methods: This study is a randomized clinical trial. Ninety-six infants were allocated randomly and systematically 
to three groups (breast feeding, massage, and control groups). The study population comprised all infants, accompanied by 
their mothers, referring to one of the health centers in Isfahan for vaccination of hepatitis B and DPT at 6 months of age and for 
MMR at 12 months of age. Data gathering was done using questionnaire and checklist [neonatal infant pain scale (NIPS)]. Data 
analysis was done using descriptive and inferential statistical methods with SPSS software.
Results: Findings of the study showed that the three groups had no statistically significant difference in terms of demographic 
characteristics (P > 0/05). The mean pain scores in the breast feeding group, massage therapy, and control group were 3.4, 3.9, 
and 4.8, respectively (P < 0.05). Then the least significant difference (LSD) post hoc test was performed. Differences between 
the groups, i.e. massage therapy and breast feeding (P = 0.041), breast feeding group and control (P < 0.001), and massage 
therapy and control groups (P = 0.002) were statistically significant.
Conclusion: Considering the results of the study, it seems that breast feeding during vaccination has more analgesic effect than 
massage therapy. Therefore, it is suggested as a noninvasive, safe, and accessible method without any side effects for reducing 
vaccination-related pain.
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reduction of vaccination pain among infants are of great 
importance. As vaccination is essential for promotion of 
children’s health, the infants have to experience pain in 
their very early life and inevitably face painful procedure 
of vaccination which causes them unpleasant mental and 
psychological effects.[8] Therefore, a method with the lowest 
number of complications and the highest effect should be 
used to relieve their pain. Nowadays, major steps have 
been taken toward pain management, including various 
medical methods.[3] In the medical methods, medications 
such as narcotics (morphine), sedatives (acetaminophen), 
and local analgesics (lidocaine) are used.[9] Some effective 
non-medical methods to manage pain include cryotherapy, 
acupressure, distraction, and music therapy.[10] Medical 
methods are rarely used in infancy due to their side effects 
like skin rashes and irritations, while non-medical pain relief 
methods have not only numerous advantages including 
lack of side effects and interference with vaccination, but 
a pleasant effect on infants as well.[11] Sujok is one of the 
non-medical treatment schools. “Su” in Korean means 
“palm” and “jok” means “sole.” This school of medicine 
has worked on various methods to activate adaptive palms/
soles systems and their effect in the treatment of diseases 
and pain, based on a comprehensive system of physical and 
metaphysical mechanisms.[12] In this school of treatment, 
the palms and soles represent a small mirror image of the 
human body as a whole. Sujok employs various methods 
to stimulate pain points,[13] including massaging specific 
points of palms and soles, which have been used to 
relieve pain in their related organs in some cultures for 
hundreds of years.[14] Massage therapy is, in fact, a practical 
art based on touching which is applied by manual and 
structured techniques on superficial soft tissue of the skin, 
muscles, tendons, ligaments, and fascia. Massage increases 
endorphins and serotonin hormone secretions which 
lead to a relaxing condition and a pleasant experience in 
individuals.[15] Abassi et al. (2007) studied the association 
between the effect of massage and vaccination pain in 60 
infants during their vaccination and reported mean pain 
scores of 3.05 ± 0.13 and 5.03 ± 0.03 in the study and 
control groups, respectively. Their results revealed that 
massage therapy reduced vaccination pain.[16] Another 
non-medical method to manage pain among infants is 
mothers’ breast feeding which has a pain-relieving effect 
on repetitive, short, and acutely painful events.[1]

Breast feeding reduces the pain experienced by the infants 
from painful procedures, as the infants get distracted while 
sucking and experience a relaxed condition due to their 
skin-to-skin contact with their mothers.[17,18]

Codipietro et al. (2007) reported that the effect of mothers’ 
breast feeding on relieving pain experienced due to taking 

blood sample from infants’ heel was more than the effect 
of oral sucrose in term infants.[19] Taavoni et al. (2008) also 
showed that infants’ breast sucking was effective on causing 
pain relief from vaccination in 2-4 month old infants.[20] 
Due to the numerous complications of pain in vaccination, 
which is a painful procedure in infants, and lack of a study 
on the effect of sujok massage on vaccination pain on the 
one hand, and application of massage therapy and breast 
feeding as convenient, noninvasive, and cost-effective 
methods, on the other, the researcher conducted the present 
study to compare vaccination pain in these two non-medical 
methods in 6-12 month old infants, in order to suggest an 
efficient and complication-free pain management strategy 
to provide these little infants, suffering from pain, with more 
emotional psychological and physical health.

MAterIAls And Methods

This was a randomized clinical trial conducted on 96 infants 
in Navabsafavi Health Care Center in Isfahan during 
April — July 2011. The study population comprised all 
infants, accompanied by their mothers, referring to the 
center for vaccination of hepatitis B and DPT at 6 months of 
age and for MMR at 12 months of age. The inclusion criteria 
were: normal weight, breast feeding, and no consumption of 
any medications except complements by infants, regular and 
in-time referrals of the mothers for the ongoing and former 
vaccinations, lack of any diseases, Iranian nationality, and 
lack of any lesions on infants’ thighs preventing vaccination. 
If the infant was crying before vaccination and the mother 
could not calm the infant or the infant had an open wound 
in his/her palms or soles, the infant was excluded from the 
study. After obtaining the necessary permissions from the 
university authorities and consent from the mothers to 
attend the study, the subjects were randomly assigned to 
three groups of 32 subjects each. To make the condition 
equal for the subjects in all groups, vaccination was 
conducted with the same staff with quite similar equipments 
and under identical conditions. To omit the confounding 
factor of staff’s haste or rough behavior to some extent, 
the researcher stayed by the infants, talked to them and 
touched them. Vaccination was conducted when the infants 
were hugged by their mothers (hugging position) in all three 
groups. In the control group, vaccination was conducted 
in the conventional method with no intervention. In the 
mother’s breast feeding group, the mother started breast 
feeding the infant and vaccination was conducted during 
active and constant sucking. In the massage therapy group, 
the researcher massaged the first knuckle of the middle or 
ring finger of the infants’ palm or sole of the injection side for 
60 sec and finally vaccinated the subject.[13] The massaged 
point was corresponding with the injection-related leg in the 
body through sujok correspondence system in which the 
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points are on a miniature map of the body on the palms 
and soles. Next, neonatal infant pain scale (NIPS) checklist, 
which is a standard tool to measure pain with its validity 
and reliability having been confirmed,[1,21] was ticked in all 
groups by a co-researcher through observing the subjects 
during the procedure of vaccination. The subjects and the 
co-researcher who played a key role in data collection did 
not know about the purpose of the study.

Pain intensity was measured by a behavior scale based 
on infants’ grimace, cry, respiration pattern, positions of 
arms and legs, and infants’ consciousness. In this scale, 
the lowest pain score is zero and the highest is 7, and score 
3 shows the existence of pain.[1] It should be indicated 
that to make vaccination identical in all groups, infantile 
paralysis vaccine was given after all other vaccines, and 
in case of some concurrent injections, pain intensity was 
measured only for the first injection. The type of vaccine to 
be investigated was randomly selected from 96 envelopes 
marked as A and B, which the researcher had already made 
by random number table (zero was ignored; numbers 1, 2, 
3 were assigned to the massage group; 4, 5, 6, to the breast 
feeding group; and 7, 8, 9 to the control group). Envelopes 
A were assigned to 6-month-old infants and envelopes B 
to 12-month-old infants.

The envelope was selected and opened based on the age 
of the qualified subjects who had referred for vaccination, 
and according to an already recorded method, necessary 
interventions were conducted. The variables of age and 
vaccination type of the studied subjects were non-randomly 
selected before sampling. 

Descriptive and inferential statistical methods [chi-square, 
one-way analysis of variance (ANOVA), and least significant 
difference (LSD) post hoc test] were adopted to analyze 
the data in SPSS version 15. All ethical considerations 
indicated by the related faculty and university research 
ethical committee were followed in the present study.

results

A total of 99 infants entered the study. Three infants 
were left out due to restlessness and cry before injection. 
Data analysis was conducted for 96 subjects. Frequency 
distribution of subjects’ age (age group of 6 months 
and 12 months) and the type of injection (muscular or 
subcutaneous) in the massage therapy, breast feeding, 
and control groups were quite identical (each group 
50%). Chi-square test showed no significant difference 
in the frequency distribution of sex in the three groups 
of massage therapy, breast feeding, and control (P = 1, 
c2

 = 0). Frequency distribution of pain intensity showed the 

percentage of a painful condition in the massage therapy, 
breast feeding, and control groups as 65.6%, 43.8%, and 
87.5%, respectively. Chi-square test also showed that 
the frequency distribution of a painful condition was not 
the same in the three groups of massage therapy, breast 
feeding, and control (P = 0.002, c2 = 15.04) [Table 1]. 
Mean (SD) of pain scores in the breast feeding, massage 
therapy, and control groups were 3.4 (0.83), 3.9 (1.0), 
and 4.8 (1.1), respectively. One-way ANOVA showed that 
the mean pain scores were not the same in the three groups 
(P < 0.001, F = 10.26) [Table 2]. On comparing the 
mean pain scores of injection among the groups through 
LSD post hoc, the results showed the LSD value to be  
P = 0.04 in the massage therapy and breast feeding 
groups, P < 0.001 in the breast feeding and control 
groups, and P = 0.002 in the massage therapy and control 
groups. Mean pain score in the breast feeding group was 
found to be significantly less than in the massage therapy 
and control groups. The highest vaccination mean pain 
score was for the control group [Table 3].

dIscussIon

The results of the present study showed that mother’s 
breast feeding during vaccination injection reduced pain 
more than massage therapy, so the highest pain intensity 
was observed in the control group. Mothers’ breast 
feeding is a multisensory experience and employs several 

Table 1: Frequency distribution of NIPS pain intensity in 
massage therapy, breast feeding, and control groups
Pain Massage therapy Breast feeding Control

n % n % n %
No pain 11 34.4 18 56.2 4 12.5

Painful 21 65.6 14 43.8 28 87.8

Total 32 100 32 100 32 100

Table 2: Mean scores of pain in massage therapy, breast 
feeding, and control groups
Pain score group Mean SD Min. pain 

score
Max. pain 

score
Massage therapy 3.9 1 2 6

Breast feeding 3.4 0.83 2 5

Control 4.8 1.1 2 7

Table 3: Comparison of pain score through LSD post hoc test 
among the groups
Groups P value 
Massage and breast feeding 0.041

Breast feeding and control <0.001

Massage and control 0.002
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concurrent sedation techniques such as mother — infant 
skin touch, infants’ distraction as a result of sucking, and 
the feeling of security for the infant. Mother’s milk contains 
carbohydrates and precursors of melatonin (B endorphins 
release stimulator) which can probably affect pain reduction. 
Golestan et al. (2006) showed that sweet liquids can reduce 
vaccination pain in infants.[17,22]

Osinaike et al. also showed that infants’ feeding from their 
mothers’ breasts leads to a reduction in pain caused due 
to blood sampling from their heel.[23] Gray et al. (2002) 
reported that infants’ sucking milk from mothers’ breasts 
and infant–mother skin touch acted as a strong pain 
killer during blood sampling from their heels and notably 
decreased the time of infants’ cry and grimace.[24]

Carbajal et al. (2003) showed that mothers’ breast feeding 
significantly reduced the length of infants’ cry during blood 
sampling, compared to placebo group.[25] Shah et al. (2006) 
in their meta-analysis study showed that mothers’ lactation 
through breast significantly diminished the length and 
intensity of infants’ cry, compared to the use of a pacifier 
or taking glucose or sucrose and/or being hugged.[26] 

Efe et al. (2007) conducted a study on the effect of breast 
feeding on pain relief of infants while crying and measured 
infants’ O2 saturation and heart rate, and reported that 
the mean length of cry was less in mothers’ breast feeding 
group compared to control group (P < 0.01), but infants’ 
O2 saturation and heart rate showed no difference in the 
study and control groups.[27] The results of aforementioned 
studies confirm the effect of mothers’ breast feeding on 
vaccination pain as observed in the present study.

In relation with the pain relief effects of massage therapy, 
the studies showed that foot reflexive massage reduced 
post-cesarean section pain in the study group compared 
to control (P < 0.001).[28]

The results of another study on comparison of the effect 
of two methods of reflexology and ibuprofen on girls’ 
dysmenorrhea showed that reflexology was more effective 
compared to the ibuprofen.[29] Another study showed that 
reflexive massage was effective on the management of 
low back pain. Their results showed that mean pain score 
decreased by 18 and 11.5 scores in reflexive massage and 
placebo groups, respectively.[30] These findings support 
the results obtained in the present study and suggest that 
massage therapy relives the pain of painful procedures. 
On the other hand, Golinau et al. (2007) in a study on the 
effect of non-medical methods such as massage therapy on 
injection pain in infants observed no significant reduction 
in the pain intensity of acute pains, and concluded that 

taking sedative medications is essential in these cases. The 
reason for the difference can be the massage conducted by 
someone other than the mother, as infants’ massage done 
by the mothers can have more effects on pain reduction 
due to firmer emotional relationship between the mothers 
and children.[31] Generally, with regard to the obtained 
results of the present study, mothers’ breast feeding may 
be more effective on vaccination pain reduction compared 
to massage therapy due to stimulation of sense of taste.

conclusIon

Since less vaccination pain was reported in the massage 
therapy group compared to the control group, it is suggested 
to use breast feeding as a natural, efficient, complication-
free, noninvasive, convenient, and accessible method to 
relieve vaccination pain in breast feeding infants. Meanwhile, 
massage therapy can be used as a replacement method.
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