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Abstract
Objective – To compare the acute pain response to sequential vaccination in two different positions: holding the baby on the par-
ent’s lap during vaccination injections (cuddle position) and making infants lie supine on the bed during vaccination procedure 
(bed position) after administration of IPV and pentavalent vaccines. Material and Methods − A total of 68 infants 34 each in 
cuddle and bed positions were included in the study. The procedure of injection was video recorded and later analysed by two 
resident interns for the pain response before and after the procedure using the neonatal infant pain scale (NIPS). Results − The 
baseline NIPS scores, median (IQR) was 0 (0-1) in the cuddle position and 0 (0-2) in the bed position. The pain response in both 
cuddle and bed positions was similar with a final NIPS score, median (IQR), of 7 (7-7). Conclusion − The parent held ‘cuddle 
position’ did not benefit the infants in terms of reducing acute pain response to vaccine injections compared to the supine (bed) 
position on the table.
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Introduction

Vaccines are an important and easy way of prevent-
ing and eradicating a disease. However, globally 
there has been a rising trend of vaccine refusal and 
vaccine hesitancy (1). One of the important reasons 
for vaccine hesitancy among parents is the pain in-
flicted on the baby by the needle and the associ-
ated parental distress (2). Hence, efforts to reduce 
vaccination-related pain are very valuable. Several 
procedural and physical interventions that alleviate 
pain during vaccinations have been studied (3, 4). 
Vaccination pain responses in infants have also been 
found to change depending on the position of the 
child during vaccination. Few studies found that ly-
ing supine during vaccine injection results in more 

pain than being held by a parent (3, 5). However, 
in another study was done by Ipp M et al. (6) there 
was no significant difference in pain responses of 
infants during vaccination when two different po-
sitions- supine position and held by a parent- were 
compared. The National Immunization Schedule 
(NIS) of India recommends the intramuscular pen-
tavalent (DTwP-Hepatitis B-Hemophilus Influenza 
B) vaccine at 6, 10, and 14 weeks and intrader-
mal fractional dose IPV (Inactivated Poliomyelitis 
Trivalent Vaccine) at 6 and 14 weeks (7). 

The objective of this study was to compare the 
acute pain response in infants during sequential ad-
ministration of IPV and pentavalent vaccines in two 
different positions: conventional supine position in 
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bed (bed position) versus being held on parent’s lap 
(cuddle position) throughout the procedure.  

Methods

This controlled before-after study was conducted 
at the Government district hospital, (Regional 
Advanced Pediatrics Care Centre), Mangalore a 
tertiary care teaching hospital attached to KMC 
Mangalore, between February 2019 and April 
2019. Ethical clearance was obtained from the in-
stitutional ethics committee of Kasturba Medical 
College Mangalore with a reference number for 
communication of decision IEC KMC MLR 02-
19/66. Informed consent was obtained from the 
parents before video recording the process of vac-
cination of the infants. Infants aged 0-6 months, 
attending the outpatient of a district government 
hospital, Mangalore for primary doses of vaccina-
tion as per the National Immunization Schedule 
were included. Infants born with premature ges-
tational age, parents who refused to consent to 
the study, infants whose parents were unavailable, 
those infants with major congenital anomalies, and 
infants who came for the second dose of vaccina-
tion that included pentavalent vaccine alone with-
out injectable polio vaccine (IPV) were excluded. 
In order to get a difference of 2 in Neonatal Infant 
Pain Scale (NIPS) scores relating to the two vacci-
nation positions; assuming a standard deviation of 
2.5, for a power of 90% and pα 5% a sample size of 
34 infants in each group was calculated (8). 

In the study center, the parents of infants were 
given a choice of either holding the baby on their 
lap during vaccination injections (cuddle position) 
or making the baby lie supine on the bed during 
vaccination procedure (bed position). All the in-
fants received IPV intradermally at the right upper 
arm followed by pentavalent vaccine intramuscu-
larly at left/right anterolateral mid-thigh sequen-
tially (less painful first) in the same order in one 
of the two positions. The vaccine was administered 
by the same staff nurse in succession within 2–3 
min of each other in the same order. The proce-
dure was video recorded from 15 seconds before 

to 30 seconds after the sequential injections to as-
sess pain response in infants. A group of 34 infants 
(bed position group) were vaccinated in the supine 
position and the parents were allowed to carry the 
infant comfortingly anytime following the vaccina-
tion injections. Another 34 infants (cuddle posi-
tion group) were vaccinated after the parents held 
the child on their lap in a semi-recumbent position 
throughout the procedure. 0.1 ml of IPV vaccine 
(ShanIPV™) was given intradermally at the convex 
aspect of the right shoulder using a 0.1mL syringe 
with 0.45×10 mm (26×3/8) needle.  Pentavalent 
vaccine (ComBEfive™), 0.5 ml was given intra-
muscularly at the anterolateral aspect of the left/
right thigh using 0.5 mL syringe with 0.60×25 mm 
(23×1) needle. The newborns were solaced during, 
before, and after the injections. The newborns were 
restrained only during the procedure to warrant 
that the pain responses could be seen. 

Acute pain response in neonates, the primary 
outcome measure of the study was assessed us-
ing NIPS (Table 1), a tool found to be valid, reli-
able, and practical in assessing neonatal pain (9). 
It evaluates six behavioral indicators in response 
to painful procedures in preterm newborns and 
full-term newborns. It is a non-invasive assessment 
that includes parameters like facial expression, cry, 
breathing patterns, motor activity (arms and legs), 

Table 1. Neonatal Infant Pain Scale 

Pain Assessment Score 

Facial expression 
Relaxed 0

Grimace 1

Cry 

No cry 0

Whimper 1

Vigorous crying 2

Breathing pattern 
Relaxed 0

Change in breathing 1

Arms 
Relaxed 0

Flexed/extended 1

Legs 
Relaxed 0

Flexed/extended 1

State of Arousal 
Sleeping/ Awake 0

Fussy 1
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and state of arousal. Two pre-trained pediatric resi-
dent doctors watched the video recordings of the 
injection process and rated the infant’s pain using 
NIPS. The baseline rating was between 15 seconds 
to just before injection whereas the post-procedure 
pain rating was with the end of vaccination to up to 
30 seconds. The maximum response was scored and 
both agreed upon the final scores. 

Statistical Analyses

The groups were compared using the Mann-
Whitney U test for continuous variables and the 
Chi-square test for categorical variables. The data 
was analyzed using the software SPSS for Windows, 
version 15.0. P≤0.05 was considered statistically 
significant. 

Results

A total of 68 infants were included of which 34 in-
fants received the vaccine in ‘Cuddle position’ and 
34 in ‘Bed position’. The baseline parameters of 
the two groups are given in Table 2. There were no 
significant differences in the baseline characteristics 
between the two groups.

The median (IQR) values of baseline and final 
NIPS scores in both groups were similar without 

any significant difference, Table 3. The difference 
between pre-vaccination (baseline) and post-vac-
cination (final) pain scores was almost similar in 
both the groups and it was not significantly differ-
ent statistically. 

Discussion

Our findings suggest that there is no significant 
difference in the acute pain response of infants 
in the two different positions during the primary 
dose vaccinations of Pentavalent and IPV. The final 
NIPS scores, median (IQR), of 7 (7-7) in both the 
positions ‘Cuddle position’ with the infant on the 
lap of parent and ‘bed position’ lying supine on the 
bed were similar with no statistically significant dif-
ference between the two. According to Module 5 
of the practical guide for health staff dealing with 
managing an immunization session by WHO, both 
these positions have their own advantages and dis-
advantages (10). The disadvantage in ‘cuddle posi-
tion’ is that the parents are responsible for restraint 
and secure restraint may not occur. However, in 
the ‘bed position’, the vaccinator ensures restraint. 
According to the WHO Position Paper on reduc-
ing pain at the time of vaccination (September 
2015), it has been recommended that infants and 
young children should be held by caregivers (11). 

Table 2. Comparison of the Baseline Characteristics of the Infants in the Groups

Parameter Cuddle position group, N=34 Bed position group, N=34 P 

Age, months, Median (IQR) 3.5 (1.5-3.5) 3 (1.5-3.5) 0.383*

Weight, kilograms, Median (IQR) 5.75 (4.58-6.62) 5.52 (4.26-6.32) 0.167*

Sex, male, N (%) 15 (44.1) 19 (55.9) 0.332†

Dose of Pentavalent vaccine, 1st N (%)‡ 15 (44.1) 18 (52.9) 0.467†

*Mann-Whitney U test; †Chi-square test; ‡Children included received either the 1st or the 3rd primary dose of pentavalent vaccine.

Table 3. Depiction of the NIPS Scores: at Baseline, Final after Immunization, and Difference between Baseline and Final 
Scores

Parameter Cuddle position group, N=34 Bed position group, N=34 P*

Baseline NIPS score, Median (IQR) 0 (0-1) 0 (0-2) 0.609

Final NIPS score, Median (IQR) 7 (7-7) 7 (7-7) 0.438

Increase in score from baseline, Median (IQR) 6 (5-7) 6.5 (2-7) 0.340

NIPS=Neonatal Infant Pain Scale; *Mann-Whitney U test.
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Our findings are not in line with this as we found 
that the pain response of infants was no different in 
both the positions mentioned above. 

Our findings were similar to a study that did 
not find any significant difference between supine 
positioning and parent-held positioning during in-
fant vaccination injections (6). However, our find-
ings are not in agreement with another study in 
Iran which found that mother’s hugs reduced pain 
during immunization (12). The differences in the 
findings could be due to the variation in the inter-
ventions and the pain scales used.

Limitation of Study

Our study had limitations because parents chose 
the position of vaccinations and it was not a ran-
domized control trial. We did not include addition-
al intervention like breastfeeding when held by the 
mother. Along with positioning alone additional 
interventions like these could provide pain relief 
and need to be studied further.

Conclusion

We found that the parent held ‘cuddle position’ did 
not benefit the infants in terms of reducing pain 
response to vaccine injections compared to the su-
pine position on the table. It may not be the po-
sition alone that reduces pain response in infants. 
Further studies with better design are needed to 
confirm our findings. 
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