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Abstract
Background
The absence of pain relief in infants can lead to harmful effects; so, this study aimed to investigate the
effect of local heat on the pain of vitamin K injection in the infants.
Materials and Methods
This randomized clinical trial was conducted on 80 healthy infants. For the control group, 1 mg
vitamin K was injected into the vastus lateralis muscle by a nurse. In the 3 intervention groups,
respectively 5, 10 and 15 minutes before the injection, hot-water bag at 37 °C was placed on the
quadriceps muscle and then injection was done with the same condition as in the control group.
Immediately after the injection, the Neonatal Infant Pain Scale (NIPS) was completed. Data analysis
was done using SPSS version 21.0 software.
Results
41(51.25%) girls and 39 (48.75%) boys were participated. First-minute Apgar of all samples were
8.64±0.557. Birth weight was 3335.37±339.51 grams and the minimum gestational age 36.37±1.01
weeks. The mean pain score in the first minute in the control group was 3.6± 2.136, which was 3.3±
1.976 in the 5-minute warm-up group, and this amount was reached to 1.6± 1.569 in 10-minute warm
up group, and 0.6± 0.821 in 15 minute warm-up group (P=0.008). The mean pain scores in the control
group for the second minute was 1.0±1.835, which was reduced to 0.25± 0.716 in the 10-minute and
15-minute warm-up group (P=0.023).
Conclusion
Local heating before the injection procedure can be effective in reducing pain in infants and the pain
will reduce by increasing the local heating time (15 minutes).
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1- INTRODUCTION
Every newborn baby is frequently
undergone painful procedures in several
situations, like the need for screening,
diagnosis, and treatment (1). Evidence
suggests that babies are feeling the pain
and they may be more sensitive to pain and
long-term effects, even greater than older
children (2), and they may actually have a
30% to 50% lower pain threshold than
adult (3). Babies are able to interpret the
pain from 24-28 weeks of pregnancy (4).
Until the late 1970s, it was believed that
babies are not able to feel the pain due to
insufficient myelinated sensory nerves and
prematurity of the pain receptors, so
surgeries on babies and children were done
without the use of anesthesia and
analgesics (5). But researches have shown
that every infant is able to understand,
experience and remember the pain, and
also babies due to the lack of descending
control system, which is effective in
modulating pain, are more sensitive than
adults and more prone to receive the
effects of pain (6). Also, the absence of
pain relief can lead to short and long-term
harmful effects (7).
Much evidence suggested that early and
prolonged exposure to painful stimuli
before the development of the nervous
system, can lead to permanent behavior
changes (8). In addition to the various
problems, experiencing the pain in infants
can be associated with an increased risk of
various complications; pain is one of the
multiple causes of ventricles bleeding in
newborns (9). The release of stress
hormones due to the absence of pain
control, can also lead to delayed wound
healing,
infection,
increased
hospitalization and even death in newborns
(10). Long-term effects of pain include
anxiety, more sensitivity to pain,
emotional problems, hyperactivity and
inattention (11). Pain can cause
physiological changes such as increased
heart rate and breathing, sweating, skin
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redness, decreased oxygen saturation,
dilated
pupils,
restlessness
and
hypertension that if not controlled, they
will have numerous effects on different
body systems and life of babies including,
cardiovascular, pulmonary, gastrointestinal
and immune system problems, or cause
restlessness, loss of appetite, incontinence,
restlessness,
insomnia,
nutritional
problems, hypoxia, metabolic changes,
nocturnal panic, a delay in recovery , long
period of hospitalization, worsening the
child's illness or even death. Moreover, its
psychological effects can also be impaired
learning and memory, and psychological
diseases that occur in the future (12).
It is obvious that effective pain
management is an important indicator of
the quality of care provided to neonates,
not only from an ethical standpoint, but
also in terms of protecting the long-term
outcome. Neonates cannot express their
pain and protect themselves like adults.
Moreover, medical treatment initially has a
strong focus on saving their lives,
accepting that well-being is only
secondary. Inadequate pain management in
neonatal
life
impairs
the
neurodevelopment outcome. It alters pain
thresholds,
pain
and
stress-related
behavior, and physiologic responses in
later life (13).
Babies show physiological and behavioral
reactions in response to pain that
accordingly the appropriate tools are
designed to assess their pain such as,
premature infant pain profile (PIPP),
Neonatal Facial Coding System (NFCS),
Neonatal Infant Pain Scale (NIPS), and
Crying, Required Increased Oxygen,
Increased Vital Sign, Expression, Sleepless
(CRIES). Most of these tools consider a
combination
of
behavioral
and
physiological reactions in the baby's body
(14). Given the importance of pain control,
pharmacological and non-pharmacological
methods are introduced for pain control in
infants, including environmental and
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behavioral interventions, separately or in
combination with medication in infants
which are very applicable. Since there are
concerns about side effects, nonpharmacological interventions have been
recently established to relieve the pain of
different
procedures
(15).
Nonpharmacological methods of pain relief
include heat, changing position, swaddle,
limiting movement, hugging, shaking,
music, reduction of environmental stimuli,
skin contact and non-nutritive sucking (16,
17). Skin to skin contact in kangaroo
mother care (KMC) reduces the energy
consumption by transferring natural heat,
and has an important role directly or
indirectly in pain relief (16). It also has
been shown in a clinical trial that in KMC,
the average temperature in the baby within
an hour after skin contact was more than
the group with no contact (18).
Mechanisms of heat effects on pain relief
are due to breaking muscle spasms and the
resulting pain relief or increasing the
flexibility of connective tissue (19).
Since the infants receive the vitamin K
injection in bed after their first breast
feeding, so putting them under a radiant
heating does not routinely perform to
warm up the baby in order to reduce
injection pain. Few studies have been
conducted to examine the local heating
effect on pain relief in infants; so this
study aimed to investigate the effect of
local heating provided by a hot water bag
in bed baby on the vitamin K injection
pain in infants.
2- MATERIALS AND METHODS
This randomized clinical trial (RCT)
was carried out in January 2016 during 4
months and it is registered at www.IRCT.ir
under
the
code
of
IRCT2015092624210N1.
All
infants
participated in this study were born in
Ayatollah Rouhani hospital of Babol
(Educational referral hospital), and had
required specifications. The samples were
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randomly enrolled in one of the
intervention or control groups. This study
was conducted on the first day after birth
and by intramuscular injection of 1 mg
vitamin K (0.5 ml) that is routinely given
to all newborn infants. The babies had a
gestational age of 37 to 42 weeks after the
first breastfeeding during the first 4 hours
after birth. In order to unify the groups and
to minimize the delivery stress, all infants
were chosen from elective cesarean
deliveries. They were classified randomly
into 4 groups, including 3 intervention
groups and a control group. According to
the confirmation of a pediatrician, theses
neonate were well babies and with no sign
of disease or congenital abnormalities.
Their birth weight was between 2,500 to
4,040 grams and did not receive any
medication. Exclusion criteria included
addicted mothers, infants with a history of
injection, infants with heart and lung
disease, and infants who were crying or
sleeping. The babies were in a comfortable
condition
before
injecting.
Before
intervention, the registration form was
completed, including infant information
(gender, gestational age, birth weight and
Apgar score at birth).
To determine the effect of localized heat
and duration of heat on pain of newborns,
samples were randomly divided into 4
groups. For the control group, according to
the hospital routine, 1 mg (0.5 ml) vitamin
K was injected into the middle third area
of vastus lateralis muscle by an
experienced nurse using an insulin syringe
while the baby was dressed in a cut. In the
3 intervention groups, respectively 5, 10
and 15 minutes before the injection, hotwater bottle at 37 °C was placed on the
quadriceps muscle and then injection was
done by a nurse with the same condition as
in the control group. One ml insulin
syringes with needles size 30, made in Iran
Avapezeshk Co. were used for all samples.
Immediately after the injection, the
Neonatal Infant Pain Scale (NIPS) was
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completed by an independent observer,
who was unaware of the case group, in the
first, second and third minutes after the
injection. Neonatal Infant Pain Scale
(NIPS) is a combination of the face,
gestures and voice changes in babies (20).
The scale for measuring pain in infants can
be used up to six weeks after delivery.
This scale examines the crying, facial
expressions, breathing pattern, movements
of hands and legs, and the baby's level of
consciousness. In this scale, crying option
has zero, one and two scores (zero: quiet,
one: whining, two: severe crying), facial
expression option has zero and one scores
(zero: quiet, one: scowl); breathing pattern
has zero and one scores (zero: normal, one:
a change in the normal breathing pattern),
movements of hands and legs have zero
and one scores (zero: normal, one:
sagittal); level of consciousness has zero
and one scores (zero: sleeping or awake,
one: screaming), in which the total score
ranges between zero and seven (4).
The validity and reliability of this scale
were confirmed by Suraseranivongse et al.
(2006) in a study to compare the validity
and reliability of 3 pain scales (CHIPPS,
CRIES, NIPS) in infants (21). Asadi
Noghabi and Kashani Niya were also
determined the face and content validity of
this tool with the opinion of more than a
dozen faculty members of Tehran
University
and
Tarbiat
Modarres
University; so that to achieve inter-rater
reliability, questionnaires were completed
for 20 subjects and Cronbach's alpha
coefficient was 0.75 (22).
Registration form information included the
type of delivery, gender, gestational age,
birth weight, and the fifth minute Apgar
score. After collecting the information, the
four groups were compared. Data analysis
was done by SPSS version 21.0 software.
For normal birth weight, the ANOVA was
used to determine the significance, and the
Kruskal Wallis test was used to determine
the significance of gestational age. Also,
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Kruskal Wallis and Mann-Whitney tests
were used to evaluate pain scores in
groups. P-value <0.05 was considered
significant in all tests.
3- RESULTS
A total number of 80 infants,
41(51.25%) girls and 39 (48.75%) boys
were participated. All infants were born by
caesarean section. First minute Apgar
scores of newborns was 8.64±0.557. Their
birth weight ranged from 2,900 to 4,040
grams. All babies were healthy and were
tested on the first day after birth. Apgar
score of all babies was considered based
on the Inclusion criteria and in the normal
range of 7 to10.
Gender distribution in the control and
intervention groups is shown in Table.1.
Four groups had no statistically significant
difference in terms of gender (P = 0.795).
The minimum gestational age was ranged
from 37 to 41 weeks (mean: 36.37±1.01
weeks), the Kruskal Wallis test showed
that the groups were not significantly
different in terms of gestational age (P=0.
098) (Table.1). The birth weight was
ranged from 2500 to 4040 grams (mean:
3335.37±339.51 grams). ANOVA test
showed that both groups had no
statistically significant difference in weight
(P=0.063) (Table.1).
Based on Kruskal Wallis test, pain scores
had a significant difference between the
groups. The four groups were compared
pairwise using the Mann-Whitney test in
terms of pain score in the first, second and
third minutes after injection; the obtained
results are shown in Table.2.
The mean score in the first minute in
infants of the control group was 3.6 ±
2.137, this amount in 10 minutes warm up
group was reached to 1.6 ± 1.569 (P =
0.005), and in the 15 minutes warm-up
group was 0.6 ± 0.821 (P = 0.000), which
was a significant difference. The pain
score in the first minute in the 5 minutes
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local heat group was 3.3 ± 1.976, this
amount in 10 minutes local heat group was
1.6 ± 1.569 (P = 0.01), and in the 15
minute warm-up group was 0.6 ± 0.821 (P
= 0.000), which indicated a statistically
significant difference. The result of
comparing the pain score in the first
minute of the 10 minute and 15 minute
warm-up groups was also significant, so
that the pain score was ranged from 1.6 ±
1.569 to 0.6 ± 0.821 (P = 0.042). In terms
of pain score in the second minute, the

mean pain score in the control group was
1.00 ± 1.835, this amount in the 10
minutes and 15 minutes warm up groups
was 0.25 ± 0.716 (P = 0.042), which
showed
a
statistically
significant
difference. Also, the pain score in the
second minute in the 5 minute local heat
was 1.5 ± 2.09, this amount in the 10minute and 15-minute local heat was
reduced to 0.25 ± 0.716 (P = 0.007). The
pain score in the third minute showed no
significant difference in any of the groups.

Table-1: Comparison by gender and gestational age and birth weight in one control group and 3
intervention groups
Groups
Variables

P-value

10 min local
heating
14

5 min local
heating
9

Control group

Girls

15 min local
heating
8

Boys

12

6

11

10

0.098

38.10±0.788

38.15±1.137

38.80±0.951

38.04±1.046

3233.50±357.584

3466.25±409.926

3402.75±263.331

10
0.795

Gestational
age, weeks;
(Mean ± SD)

Birth weight,
gram
(Mean ± SD)

0.063

3239.0±265.526

Table-2: Comparison of pain scores in the first, second and third minutes after injection in one
control group and three intervention groups*
Groups

Neonatal Infant Pain
Scale

Control group

The pain score in the
first minute

P- value**

3.6±2.137a
)3.00(

5 min local
heating
3.30±1.976a
(3.00)

10 min local
heating
1.6±1.569b
(1.50)

15 min local
heating
0.6±0.821b
(.00)

The pain score in the
second minute

1.00±1.835ab
(.00)

1.50±2.090a
(1.00)

0.25±0.716b
(.00)

0.25±0.716b
(.00)

0.023

The pain score in the
third minute

0.7±1.867
(.00)

0.5±1.395
(.00)

0.6±0.224
(.00)

0.2±0.696
(.00)

0.334

0.008

*

Values are presented as Mean ± standard deviation; ** Kruskal-Wallis Test; Similar letters in each row
indicated not significant difference between two groups based on Mann Whitney test.

Int J Pediatr, Vol.4, N.12, Serial No.36, Dec. 2016

4085

Effect of Local Heat on the Pain of Injection

4- DISCUSSION
The results showed that the use of local
heating before small painful procedures
such as intramuscular injection of vitamin
K in infants can be effective in reducing
pain. Infants in this study who received 10
minutes of hot-water bag had less pain
than those who did not receive hot water
bag. Moreover, the pain score reduced in
infants who received hot-water bag in
longer duration, so that the infants with 15
minutes intervention had less pain than 10
minutes and 5 minutes hot-water bag
(P=0.008). These findings are consistent
with similar studies in this area previously.
Gray, Larry et al. conducted in 2015 on the
effect of sucrose and heating on analgesia
for babies, it was revealed that the
simultaneous administration of 1 ml of
25% sucrose and exposure to warmer two
minutes before the vaccination can reduce
the infant pain better than using sucrose
alone (23).
In 2015, a clinical trial conducted by Lee
and Shu et al. entitled "Effects of swaddle
and heating the heel on pain responses
using Lancet in heel of infants" in Taiwan
showed that both methods of swaddle and
heating the heel reduced the pain responses
during using a lancet on their heel; heating
the heel also can lead to less pain
responses than only swaddle the baby (24).
In another relevant study Gray et al. in
2012, in a clinical trial showed that heating
babies under warmers before performing
the painful procedure can reduce the
crying time in babies (17). Assadi Noghabi
et al. (2011) showed that the infants who
had skin contact with their mother before
performing
intramuscular
injection
experienced less pain than infants who
were in bed with their mother (22). Also
Cignacco et al. in their study on the impact
of non- pharmaceutical interventions to
painful procedures in preterm and term
infants concluded that factors such as
gestational age, or health status of infants
had no effect on non- pharmaceutical
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interventions; they also showed that nonpharmaceutical
interventions
are
somewhat useful for infants under painful
procedures (18), which is consistent with
the results of this study.
Behmanesh et al in 2008 conducted a
study entitled "The effect of heat therapy
on the pain severity and outcome of labor
in nulliparous women at the affiliated
hospitals of Babol University of Medical
Sciences"; in this study, 64 nulliparous
women were randomly divided into two
heat therapy and usual care groups. The
usual care group received common
delivery care, and the heat therapy group
also received additional local heat on their
lower back and in the second stage in the
perineal area. Labor pain level was
measured using the McGill pain ruler and
duration of the three stages of labor was
determined in the two groups using digital
clock. The obtained data showed that the
heat therapy with hot water bag is effective
on the pain severity in the first and second
stages of delivery, and on the duration of
the first and third stage of delivery; it had
no adverse effect on the baby or mother
(25). Besides, Golianu (2007), in a study
on the effects of non-pharmaceutical
interventions on reducing pain reported
that
although
non-pharmacological
methods are effective in reducing acute
and moderate pain in infants, but using
analgesic medication is necessary to
reduce severe pain in babies (26).
It seems that the heating mechanism of
pain relief is more with non-opioid skin to
skin contact mechanisms (15). Despite the
analgesic effect of the heat on infants in
the 10 and 15 minute intervention group,
pain score in the second minute for infants
of 5-minute local heat has increased
compared with a pain score in the second
minute in the control group; so that the
average pain score has reached from 1.00
to 3.30. This result was not justified by the
assumptions of the study.
4-1. Limitations of the study
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This study had no certain limitation during
the research process.
5- CONCLUSION
It seems that local heating before the
injection procedure is effective in reducing
pain for infants and by increasing the
warm-up time (15 minutes), the pain will
be less; also, the pain scores for all groups
in the second minutes after the injection
were reduced (except the pain score in the
second minute of 5-minute local heat). In
neonatal intensive care units and public
neonatal nursery sector that painful
procedures are performed repeatedly for
babies, it seems necessary to keep the
babies calm and reduce stress and pain, in
which the use of local heating can be
performed without any damage or threat
and no need to spend a lot of time as well
as equipment for all the infants at the birth
time during injection of vitamin K, which
is one of the first painful procedures that
infants
experience,
and
ultimately
improves the quality of care associated
with pain. It is suggested that future
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studies try to investigate the effect of
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6- CONFLICT OF INTEREST
The authors declare that there are no
competing
interests
regarding
the
publication of this paper.
7- ACKNOWLEDGMENT
This study was sponsored by the Babol
University of Medical Sciences, registered
as MUBABOL.REC.1394.124 Code at the
Ethics Committee of the Babol University
of Medical Sciences. This study was
performed in Ayatollah Rouhani Hospital.
Hereby, it is necessary to appreciate the
cooperation of all authorities and hospital
nurses and mothers to help us finishing
this research.

8- REFERENCES
5.
Abasi Z, Salari A, Rashidi F,
Taherpoor M. Effect of massage on pain of
vaccination in infants. J North Khorasan Univ
Med Sci. 2011;3:51–6.
6.
Azari Dargahi R, Mardi A. The effect
of breast feeding and mother-baby skin to skin
contact on the first injection pain in newborn
infants Health magazine 2012;2(4):44-9.
7.
Akuma AO, Jordan S. Pain
management in neonates: a survey of nurses
and doctors. Journal of advanced nursing
2012; 68(6):1288-301.
8.
Anand K, Scalzo FM. Can adverse
neonatal experiences alter brain development
and subsequent behavior. Neonatology
2000;77(2):69-82.
9.
Agarval R, Enzman Hagedorn M,
gardner S. pain and pain reliefe Handbook of
neonatal intensive care. ed t, editor. London:
Mosby; 2002. p.191-208.
10.
Lago P, Garetti E, Merazzi D,
Pieragostini L, Ancora G, Pirelli A, et al.

4087

Effect of Local Heat on the Pain of Injection

Guidelines for procedural pain in the newborn.
Acta paediatrica (Oslo, Norway: 1992).
2009;98(6):932-9.
11.
Gibbins S, Stevens B, McGrath PJ,
Yamada J, Beyene J, Breau L, et al.
Comparison of pain responses in infants of
different gestational ages. Neonatology
2007;93(1):10-8.
12.
Vosughi N, Chehrzad M, Abutalebi G.
Effects of Distraction on Physiological
Parameters and Pain of Venipuncture in
Hospitalized Children 3 to 6 Years Old. Hayat
2011;16:39-47.
13.
Allegaert
K,
Bellieni
CV.
Analgosedation in neonates: what we know
and how we act. Research and Reports in
Neonatology 2013;3:51-61.
14.
Molahadi M, Sarhangi F, Ebadi A.
Comparison of Blood Cortisol Levels in
Infants with and without Pain in ICU. Journal
of Critical Care Nursing 2011;2(4):103-8.
15.
Bayer TL, Coverdale JH, Chiang E,
Bangs M. The role of prior pain experience
and expectancy in psychologically and
physically induced pain. Pain 1998;74(2):32731.
16.
Maserat A, Samadi N. NonPharmacological Methods of Pain Reduction
in Infants. New achievements of the Sixth
Congress of Nursing and Midwifery Care;
Tehran2008.
17.
Gray L, Lang CW, Porges SW.
Warmth is analgesic in healthy newborns.
PAIN 2012;153(5):960-6.
18.
Cignacco E, Hamers JP, Stoffel L,
Lingen RA, Gessler P, McDougall J, et al. The
efficacy of non‐pharmacological interventions
in the management of procedural pain in

Int J Pediatr, Vol.4, N.12, Serial No.36, Dec. 2016

preterm and term neonates. European Journal
of Pain 2007;11(2):139-52.
19.
Michlovitz S. Thermal agent in
rehabilitation. 3rd ed. editor: FA Davis
Company1996; 63-80:8-104.
20.
Aymar de, Lima LSd, Santos dos CM,
Moreno EA, Coutinho SB. Pain assessment
and management in the NICU: analysis of an
educational
intervention
for
health
professionals.
Jornal
de
pediatria
2014;90(2):308-15.
21.
Suraseranivongse S, Kaosaard R,
Intakong P, Pornsiriprasert S, Karnchana Y,
Kaopinpruck J, et al. A comparison of
postoperative pain scales in neonates. British
journal of anaesthesia 2006;97(4):540-4.
22.
Asadi Noghabi F, Kashani Niya Z.
The Impact of Direct Skin Contact on the
Mother and Baby Pain Intramuscular. Journal
of Knowledge Horizon 2010;16(4):0-.
23.
Gray L, Garza E, Zageris D, Heilman
KJ, Porges SW. Sucrose and warmth for
analgesia in healthy newborns: an RCT.
Pediatrics 2015;135(3):e607-e14.
24.
Shu SH, Lee YL, Hayter M, Wang
RH. Efficacy of swaddling and heel warming
on pain response to heel stick in neonates: a
randomised control trial. Journal of clinical
nursing 2014;23(21-22):3107-14.
25.
Behmanesh F, Pasha H, Zinal zadeh
M. Effect of heat therapy on the severity and
outcome of labor in nulliparous women.
Hormozgan Medical Journal 2008;12(4):2619.
26.
Golianu B, Krane E, Seybold J,
Almgren C, Anand K, editors. Nonpharmacological
techniques
for
pain
management in neonates. Seminars in
perinatology: Elsevier; 2007.

4088

