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Abstract
Background: Injection for vaccinations is the most prevalent source of iatrogenic pain in infants. The facilitated
rocking movement is a new technique which is to be evaluated to reduce vaccination-induced pain in newborns and
young infants. Hence, the present study was designed to study the effect of facilitated rocking movement in reducing
vaccination-induced pain in young infants.
Method: A total of 70 infants < 6 months attending vaccination clinic, full-term born babies with weight > 2.5 kg and
clinically well infants were enrolled and randomized in two equal groups, i.e., facilitated rocking movement (treatment/group 1) and classical holding group (control/group 2).
Results: Both the groups were comparable and found no significant (p > 0.05) difference as regards education,
occupation, socioeconomic status, type and number of deliveries, gestational age of mother as well as birth weight,
gender and hemodynamic parameters of infants. The crying time was significantly (p = 0.0001) lower among children
of group 1 (35.79 ± 5.12 s) than group 2 (59.71 ± 7.93 s). There was a significant difference (p = 0.0001) in NIPS score
among the groups after baseline. At baseline, mild severity of pain was observed in the majority of children in both
groups (92.9% in each), while at 1 min after prick mild severity of pain was more in group 1 (92.9%) than in group 2
(28.6%), (p = 0.0001).
Conclusion: The assisted rocking movement proved more helpful than the traditional holding position in alleviating
pain caused by vaccinations in infants aged less than 6 months. As a result of its easy, cheap and noninvasive application, this position can be utilized in combination with pharmacological techniques during painful procedures. Further
ascertainment by comparing other techniques such as the analgesic effects of sucrose, expressed breast milk and
breast-feeding should be carried out.
Keywords: Vaccination, Facilitated rocking movement, Classical holding, NIPS score
Background
Pain is a complex, unique, subjective and universal finding in infants. Routine injections without pain control
are the most common painful treatments performed
throughout infancy. Vaccinations are initially given
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to infants when they are very young (Kucukoglu et al.
2015). Although sweet solutions and breast-feeding are
widely suggested for decreasing acute immunization
discomfort, their usage in clinical practice has limits.
When compared to psychological or pharmacological
therapies for pain alleviation, physical interventions are
the least expensive and easiest to be implemented (Reis
et al. 1998). Swaddling, shushing, swinging, sucking and
posture are typical ways for reducing acute vaccination
pain. However, few studies have been conducted on the
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different physical treatments for reducing acute vaccination discomfort in young babies. So far, the effects of
physical interventions on vaccine responses have been
disputed (Harrington et al. 2012; MacLaren and Cohen
2007).
Rocking, a physical intervention method, has been
used for centuries to relax babies and toddlers or to promote their sleep. The facilitated rocking movement is a
new technique which is to be evaluated to reduce vaccination-induced pain in newborns and young infants. In
this technique, the newborn after vaccination is given
side-to-side rocking movement to reduce the level of
pain arousal in newborn. It has been stated that it stimulates the child’s natural regulatory mechanisms, prevents
unpleasant impulses from the outside environment and
reduces discomfort felt by the infant by allowing heat and
tactile sensations (Omlin et al. 2018).
Furthermore, this method stabilizes infant’s physiological parameters and thus aids them in gaining a
feeling of safety based on the position, supports their
motor development and preserves their energy. Hence,
the current study was undertaken to compare the effect
of facilitated rocking movement vis-a-vis classical holding position as a pain-relieving strategy after vaccination in young infants (< 6 months) and also to compare
the severity of pain during and after vaccination in young
infants < 6 months.

Methods
This randomized controlled trial adheres to CONSORT
guidelines and was carried out in the Department of
Pediatrics, Santosh Medical College and Hospital, Ghaziabad, UP, during a period of 1 year from May 2019 to May
2020. The study was submitted and approved by the institutional ethics committee of Santosh Medical College
& Hospital. Informed written consent was taken from
the parents. Totally, 70 infants < 6 months of either sex
attending vaccination clinic, full-term born babies with
weight > 2.5 kg and clinically well infants were enrolled in
the study. Child with any history of trauma, neurological
disease, any sick babies and newborns who had congenital malformations, requiring positive pressure ventilation
support, and received pain-relieving and sedative treatment were excluded from the study. A detailed antenatal/
postnatal history was elicited from the parents, and full
general examination and anthropometry of the enrolled
babies were done. Intramuscular injection of the due vaccine was given via 2-ml syringe. Anterolateral aspect of
mid-thigh was cleaned with 70% alcohol for vaccination.
Deep intramuscular injection was given perpendicular to
the surface of skin as quickly as possible.
All the selected children were randomized in two different groups by random numbers, into treatment and
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control group, to receive either facilitated rocking movements after receiving vaccination or classical holding
position. Comparison was restricted to the first vaccination visit only. Blinding was not possible in this study
since the observer had to observe immediate response
soon after the intervention.
Group 1—Facilitated rocking movement (treatment
group): Immediately after the vaccine was injected, the
vaccinator holds the baby’s head and shoulder 45 degree
from the table with his left hand without lifting the hip
from the table; the vaccinator then rocked the baby sideways (horizontal direction) in the maximum permissible
range for 1 min. While the rocking movement was being
done, the vaccinator would assess cry, behavior, facial
expression and score as per NIPS score.
Group 2—Classical holding position (control group):
Immediately after the vaccine was injected to babies falling in this group, the vaccinators lifted the baby in his
arms and assess the cry, behavior, facial expression as
per the Neonatal Infant Pain Scale (NIPS) score noted
by observer. The NIPS was used to evaluate pain at the
baseline state, at the impact of needle, and 30 s and 1 min
after the prick.
The NIPS is divided into one physiological part and five
behavioral sections, which include face expression, cry,
breathing pattern, arms and legs, and level of arousal. The
cry portion is for 0 to 2 points, while the other sections
are worth 0 to 1 point. The total score ranges from 0 to
7, with a higher score indicating more discomfort. Using
this approach, a statistical examination was performed,
and a p value was obtained.
Statistical analysis

The data were expressed in the form of frequencies, percentages and mean standard deviation. To compare categorical variables between groups, the chi-square test
was utilized. To compare continuous variables between
groups, the unpaired t test was employed. The p value of
0.05 was deemed significant. SPSS 16.0 was used for all of
the analysis (Chicago, Inc., USA).

Results
A total of 70 children were enrolled in the study and
randomly divided into two groups of 35 infants in each
group. Both the groups were comparable and found no
significant (p > 0.05) difference as regards education,
occupation and socioeconomic status (SES) of mother as
well as type and number of deliveries as shown in Table 1.
The mean gestational age of mother of group 1 and group
2 was 36.06 ± 2.85 weeks and 35.97 ± 2.89 weeks, respectively (p > 0.05).
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Table 1 Comparison of socio-demographic and obstetric
characteristics of mother between two groups
Maternal characteristics

Group 1

Group 2

p value

Education of mother
Illiterate
No formal schooling
Primary education

6 (8.6%)

6 (8.6%)

19 (27.1%)

20 (28.6%)

6 (8.6%)

7 (10%)

Secondary education

13 (18.6%)

12 (17.1%)

University level

26 (37.1%)

25 (35.7%)

0.99

Occupation of mother
8 (11.4%)

8 (11.4%)

Housewife

Government job

18 (25.7%)

16 (22.9%)

Private job

44 (62.9%)

46 (65.7%)

I

15 (21.4%)

14 (20%)

18 (25.7%)

19 (27.1%)

III

11 (15.7%)

11 (15.7%)

IV

13 (18.6%)

12 (17.1%)

V

13 (18.6%)

14 (20%)

0.99

Type of delivery
Vaginal

43 (61.4%)

41 (58.6%)

Caesarian

27 (38.6%)

29 (41.4%)

0.73

Parity
Primi

41 (58.65)

40 (57.1%)

Multi

29 (41.4%)

30 (42.9%)

0.86

Table 2 Comparison of demographic profile of infants between
two groups
Demographic data

Group 1

Group 2

p value

2.28 ± 0.40

2.31 ± 0.38

0.68

2.90 ± 1.36

0.58

Male

42 (60%)

41 (58.6%)

0.86

Female

28 (40%)

29 (41.4%)

Birth weight (mean ± SD)
Birth weight in kg
Age in months
Gender

3.03 ± 1.38

found significant (p = 0.0001) difference in NIPS score
between the groups after baseline (Fig. 2).
Mild severity of pain was in the majority of children in
both facilitated rocking movement (92.9%) and classical holding position (92.9%) at baseline. Mild severity of
pain was 92.9% in children of facilitated rocking movement and in 28.6% of classical holding position at 1 min
after prick. There was a significant (p = 0.0001) difference
in severity of pain between the groups after baseline as
shown in Table 3.

0.92

Socioeconomic status of mother
II
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There was no significant (p > 0.05) difference in birth
weight and sex distribution of infants between two
groups as shown in Table 2.
Both the groups were comparable and found no significant (p > 0.05) difference in hemodynamic parameters of
infants before, during and after the procedure as depicted
in Fig. 1.
The crying time was significantly (p = 0.0001)
lower among children of facilitated rocking movement (35.79 ± 5.12 s) than classical holding position
(59.71 ± 7.93 s). Figure 2 shows the comparison of NIPS
score between the groups at various time periods, and we

Discussion
The measurement of newborn pain remains a difficulty
for healthcare workers. There is a greater emphasis on
newborn pain, its evaluation and therapy of acute pain
caused by unpleasant procedures in clinical settings. To
properly measure neonates’ pain perception, a range
of pain assessment methodologies, including behavior
observation and physiological techniques, have been
utilized (Johnston and Strada 1986). The present study
was carried out to compare the effect of facilitated rocking movement vis-a-vis classical holding position as a
pain-relieving strategy after vaccination in young infants
(< 6 months). In this study, both the groups were comparable and found no significant (p > 0.05) difference in
regards to socio-demographic (education, occupation
and SES) and obstetric characteristics (type of delivery,
parity, gestational age) of mothers. More than half of the
deliveries in both group 1 (61.4%) and group 2 (58.6%)
were vaginal (p > 0.05) which is similar to Sujatha et al.’s
study (2017).
Also, both the groups were comparable and found no
significant (p > 0.05) difference in birth weight and sex
distribution of infants. Half of infants in control group
(56; 52.8%) and (62; 56.3%) in experimental group were
in 6–12 weeks of age-group. More than half of children
in both group 1 (60%) and group 2 (58.6%) were males
(p > 0.05). A newborn’s response to discomfort may
include physiological alterations; these changes should
be observed until the parameters return to normal during
the process (Lago et al. 2009). Physiological symptoms
induced by painful stimuli reveal the body’s overall stress
level. Although the most common physiological indicators, such as heart rate, blood pressure, respiration and
oxygen saturation, are utilized to measure pain caused by
acute operations, hormonal and metabolic variables are
also employed. In terms of fever, pulse, respiration and
oxygen saturation before and after the surgery, there was
no significant difference between the groups (p > 0.05).
During the operation, the respiration rate of infants in
the control group was considerably greater than that of
neonates in the treatment group (p < 0.05). As a result, in
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Fig. 1 Comparison of hemodynamic parameters before, during and after the procedure between two groups

Group 1
Group 2

Mean Value

6

Table 3 Comparison of severity of pain between the groups at
various time periods

5
4
3

Time period/severity of pain

2

Baseline

1
0

Baseline

At impact of
needle

At 30 seconds 1 minute after
prick

Time Periods
Fig. 2 Comparison of NIPS score between the groups at baseline to
subsequent time periods

the current investigation, all of the factors that may cause
external bias were matched.
Crying was employed as an indication of pain in the
current investigation. Cry time was significantly reduced
in the assisted rocking movement group compared to

Group 1

Group 2

p value

1.00

Mild

65 (92.9%)

62 (92.9%)

Moderate

05 (7.1%)

05 (7.1%)

At impact of needle
Mild

04 (5.7%)

00 (0.0%)

Moderate

61 (87.1%)

06 (8.6%)

Severe

05 (7.1%)

64 (91.4%)

0.0001

At 30 s
Mild

44 (62.9%)

03 (4.3%)

Moderate

26 (37.1%)

40 (57.1%)

Severe

00 (0.0%)

27 (38.6%)

0.0001

1 min after prick
Mild

65 (92.9%)

20 (28.6%)

Moderate

05 (7.1%)

50 (71.4%)

0.0001
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the conventional holding posture. The research intervention was related to total cry time, and there was a
substantially lower total mean cry time in newborns getting assisted rocking movement than in neonates receiving traditional holding posture. The analgesic effects of
sucrose, expressed breast milk and breast-feeding during heel pricks were compared in a research by Bilgen
et al. (2001). Breast-feeding before, during and after heel
pricking decreased screaming and grimacing and avoided
a rise in heart rate in term newborns when compared to
swaddled babies in their cribs, according to Gray et al.
(2002). Henderson (2015) discovered that giving infants
a few drops of 24 percent sucrose solution and briefly
exposing them to radiant warmth, which mimics some
aspects of breast-feeding, before vaccination resulted
in a 50% reduction in the amount of time the newborns
cried and grimaced after the vaccination. However, in a
study of vaccine administration conducted by Kaur et al.
(2009), it was discovered that infants in the experimental group (infant placed on breast while injecting vaccine)
had a mean duration of cry of 49.3 s, whereas infants
in the control group (infant not placed on breast while
injecting vaccine) had a mean duration of cry of 87.4 s.
The t test findings indicated that infants in the experimental group cried for substantially less time than infants
in the control group (p < 0.01).
The Neonatal Infant Pain Scale (NIPS) was employed
in the current investigation to objectively assess the
pain reported by the neonates while taking behavioral
responses into consideration. At baseline, we observed
that the majority of children in both groups had mild
pain, with children in group 1 having more mild pain
than children in group 2. As a result, there was a significant (p = 0.0001) difference in pain severity across
the groups after baseline. These findings are consistent
with the findings of Sujatha et al. (2017). Pain severity
should be assessed using multidimensional pain measures appropriate for baby circumstances, on which validity and reliability studies have been done to assess pain
experienced by neonates (Akyürek and Conk 2006).
Individualized developmental care approaches and an
environment that promotes the infant’s developing skills
while also allowing the newborn to deal with stress and
discomfort should be established (Dağoğlu 2008). When
the literature was studied, it was discovered that the
facilitated tucking posture was a successful approach for
reducing various procedural pains (such as heel stick,
suctioning and venipuncture) in babies (Ward-Larson
et al. 2004; Axelin et al. 2006).
One of the research’s weaknesses was the limited sample size and short study time. Studies with a bigger sample size and a longer research time are necessary to get
more robust results.
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Conclusions
The assisted rocking movement proved more helpful than
the traditional holding position in alleviating pain caused
by vaccinations in infants aged less than 6 months. As a
result of its easy, cheap and noninvasive application, this
position can be utilized in combination with pharmacological methods during painful procedures. Further
ascertainment by comparing other techniques such as
the analgesic effects of sucrose, expressed breast milk and
breast-feeding should be carried out.
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