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Abstract

Introduction: Nowadays premature births continue to be common, it caused the infant necessitating treatment.
Invasive procedures, such as the placement of an peripheral intravenous catheters or the drawing of blood, should be
carried out while the baby is being cared for. Some intervention needed, sucrose is one approach to make invasive
procedure less painful. This study aims to determine the effectiveness of oral sucrose in reducing the pain of invasive
procedures in premature infants.

Method: This study is a scoping review, and 11 articles were selected from Proquest, ScienceDirect, Willy Onling,
PubMed, and EBSCO (CINAHL) databases.

Results: In eight of the articles, giving oral sucrose two minutes before the invasive procedure was effective in
reducing pain, while sucrose was not effective in reducing pain in infants in the other three of the articles, during or
after procedures.

Conclusion: According to these studies, giving oral sucrose to premature infant before invasive procedure is
significant reducing the pain during invasive procedure.
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INTRODUCTION

In 2018, there were 28% of babies born with a birth weight record (WHO, 2019). Indonesia had a baby
birth rate of 4,792,117 in 2019 (KPPA & BPS, 2019). In 2018, 56.6% of babies were born, and 6.2% of
them were born with low birth weight/LBW (Kemenkes RI, 2018). The prevalence of LBW fell by 1% in
2015, from 14.7 percent in 2014 to 14.6 percent in 2015 (WHO, 2019). Premature babies are LBW in 2/3 of
the cases (Rustina, 2015). Premature births are high in 184 countries, ranging from 5-18% (WHO, 2018).

LBW experienced more than ten procedures that caused pain and discomfort during intensive care
(Asadi-Noghabi et al., 2014). Data from the perinatology room at K.R.M.T Wongsonegoro Hospital
Semarang was obtained on neonates from August 2019 to July 2020; there were 879 babies and 459 (52%)
infusions were installed (Hastuti et al., 2021) Painful procedures involving the collection of venous blood
are the most painful for 55-86 percent of patients (Beheshtipoor et al., 2014). The frequent insertion of 1V
catheters undoubtedly contributes to increased patient morbidity, increased treatment costs, and stress for
families and nurses who perform treatment (Widayati et al., 1996)

Atraumatic care can be provided to children as the most important intervention in child care to ensure
optimal growth and development while they are in the hospital. The role of the nurse is to provide such
atraumatic care, one of which is to prevent trauma and reduce pain, where trauma and pain are most often
caused by painful procedures such as injections (Wulandari, 2011). Non-pharmacological measures that are
effective at reducing pain and minimizing side effects are used as an option. There are several non-
pharmacological methods for reducing pain in infants, such as skin-to-skin or kangaroo mother care, music
therapy, touch therapy, or massage (Liaw et al., 2013). Furthermore, sucrose administration can be one of
the non-pharmacological measures used to reduce pain in infants during invasive procedures (Hatfield et
al., 2008). Based on the aforementioned phenomena, the purpose of this study is to determine the efficacy
of oral sucrose administration in reducing pain during invasive procedures (needling) in premature infants.
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METHOD

This is a scoping review article. Use a combination of keywords to search articles in several databases,
including ProQuest, ScienceDiretWiley Online, Pubmed, and Ebsco (CINAHL), including: oral sucrose, su
crose, pain, newborn, infant, neonatal, and neonate.

Search for articles that meet the following inclusion criteria: (1) English-language articles, (2) articles
containing information about the oral administration of sucrose to infants to relieve pain, and (3) articles
containing information about the administration of sucrose to infants to relieve pain. RCTs are used in three
(3) of the articles. (4) Articles published between 2017 and 2021 are chosen for limitation. Articles that did
not cover invasive needle stick procedures were not considered (eg urinary catheter insertion, NGT, etc).
There were 11 articles chosen based on PRISMA (see Figure 1).

Searching records
Ebsco (n=162)
ScienceDirect (n=122)
Wiley Online (n=49)
Proquest (n=44)
Pubmed (n=26)

Total (N=403)

Duplication
(n=6)
l_ Exclude based on inclusion
Screening > criteria
(n=397) (n=376)
v
Full-Articles > Exclude based on not
(n=21) needling procedures
¥ (nle)
Selected Articles
(n=11)

Figure 1. PRISMA diagram

RESULTS
Table 1. Intervention of oral sucrose in premature infant
(Author) Summary of Each Articles
Country
(Cook et al., Intervention: oral sucrose 24% (5 ml) on intervention group, and placebo (5 ml water) in
2017) control group. Intervention given 2 minutes before procedure. Both groups of children were

Amerika Serikat  swaddled and given pacifiers during the infusion.
Sample Age: 46 infants in the NICU were at least 27 weeks gestation, with 22 infants in the
intervention group and 24 infants in the control group. However, only 20 infants from each
group were included in the analysis.
Pain Measurement : used Premature Infant Pain Profile (PIPP) before insertion to 5
minutes after procedures.
Result: Infusions were completed in less than 5 minutes by 78% of infants, with the
remainder taking less than 5 minutes. There was no difference in pain scores between the
sucrose and placebo groups (p=0.129). The mean stabbing pain in the sucrose group was
6.5, while it was 8 in the placebo group.
Conclusion: In 40 neonates, a 24% oral sucrose solution did not significantly reduce
infusion-related pain when compared to a placebo.

(Gouin et al., Intervention: The sucrose group (38 infants) received 2 mL of an 88 percent sucrose
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2018) solution (BP Syrup), while the placebo group (38 infants) received 2 mL of a placebo
Kanada solution (sterile water). The solution was given to both groups 2 minutes before the

venipuncture.

Sample Age : 76 premature infant, age of 28 days — 3 months

Pain Measurement: used Face, Legs, Activity, Cry and Consolability Pain Scale
(FLACC), and Neonatal Infant Pain Scale (NIPS)

Result: The mean difference in FLACC pain scores between 1 minute after venipuncture in
the sucrose group was 2.846.64 vs. 2.71 6.62 in the placebo group (p = 0.98). There was no
statistically significant difference in NIPS scores between the two groups after 1 minute:
2,326.47 (sucrose) vs. 1.63.49 (placebo) (p = 0.60).

Conclusion: The administration of an oral sweetened solution had no statistically
significant effect on pain scores as measured by the FLACC and NIPS scales.

(Shah et al., Intervention: The first group received 24 percent sucrose in the amount of 5 mL 2 minutes
2017) before blood collection, the second group received a combination intervention (music and
Australia sucrose), and the third group received music therapy from 20 minutes before the injection

until 7 minutes after the injection.

Sample Age : 35 infant with age of gestation 35 weeks.

Pain Measurement: used Premature Infant Pain Profile-Revised scale (PIPP-R).

Result: The music group had a median pain score of 4, the sucrose group had a score of 3,
and the combination group had a score of 1. The three interventions significantly reduced
pain in infants during blood sampling (p=0.001).

Conclusion: Music therapy, sucrose, and a combination are effective for relieving pain in
neonates during blood collection procedures. The most effective method, however, is to use
a combination of sucrose and music therapy.

(Collados- Intervention: The first group was given breast milk, while the second group was given
Gomez et al., sucrose (0.05-0.5 mL sucrose 24 percent ). The intervention was given about two minutes
2018) before the procedure.

Spanyol Sample Age: premature infant with age of gestation less than 37 weeks

Pain Measurement: used PIPP

Result: The difference between the two groups was not statistically significant. With breast
milk, the PIPP score was seven (4-9) and with sucrose, it was six (4-8.25) (p = 0.28). The
11 infants born under 28 weeks had higher mean scores for breast milk of nine (9-14) and
sucrose of four (4-7) (p = 0.009).

Conclusion : In the majority of preterm neonates, EBM and 24 percent sucrose have the
same analgesic effect during venipuncture, but sucrose works better in very premature

infants.
(Gao et al., Intervention : 22 infants received a pacifier 2 minutes before the injection, 21 infants
2018) received 20 percent sucrose at a dose of 0.2 ml/kg, 22 infants received a combination
China intervention, and 21 infants served as the control group.

Sample Age : premature infant with age of gestation less than 37 weeks

Pain Measurement: used PIPP from recording video

Result: The combination intervention (pacifier and sucrose) significantly reduced pain
during needle insertion in infants (p=0.001), whereas other pain-reduction methods were not
proven to be effective.

Conclusion: Sucrose alone is ineffective in reducing pain during blood collection in infants.

(Kristoffersen et Intervention: The first group of 23 infants received 0.2 mL of sucrose, while the second
al., 2018) group of 30 infants received 0.5 mL of sucrose. Sucrose was given two minutes before the
Norwegia and needle was inserted. South Africa uses 25% sucrose, while Norway uses 24% sucrose.
Afrika Selatan Sample Age : Infants weighing more than 1,000 grams at birth and born at least 18 weeks

gestation, according to USG.

Pain Measurement: used PIPP-R

Result: The mean pain score during stabbing was significantly lower with 0.5 mL of
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sucrose compared to 0.2 mL (5.3 versus 6.8, p=0.008).
Conclusion: In infants, sucrose at a dose of 0.5 mL is more effective than sucrose at a dose
of 0.2 mL in reducing pain during venipuncture.
(Shukla et al., Intervention: The first group received kangaroo method treatment (PMK) for up to 50
2018) babies, while the second group received sucrose (50 babies). FMD was given at least 10

Amerika Serikat

(Passariello et
al., 2019)
Italia

(Fitri etal.,
2020)
Indonesia

(Barandouzi et

minutes before the procedure, and 0.2 mL sucrose was given 2 minutes before it.

Sample Age : One hundred premature neonates (29 to 36 weeks gestation) in the NICU will
have their blood drawn.

Pain Measurement:. The PIPP instrument is used to measure pain. Using recorded videos,
pain scores were taken 30 seconds after the procedure. The video was recorded from 5
minutes before the stabbing to 1 minute after the stabbing.

Result: The FMD group had a lower total PIPP score than the Sucrose group, but there was
no statistically significant difference [7.74 (2.43) vs. 8.1 (2.82), p = 0.50].

Conclusion: SSC and sucrose have comparable pain-reduction effects in premature
neonates during needle insertion.

Intervention: The intervention group of 25 infants received 24 percent sucrose in a dose of
1.5 ml if the baby weighed more than 3,000 grams and 1 ml if the baby weighed less than
3,000 grams, while the control group received a placebo (water).

Sample Age : premature infant

Pain Measurement: used skin conductance algesimeter (SCA) pain monitor index.

Result: In the placebo group, 8 (32%) had capillary blood withdrawal and 17 (68%) had
arterial blood withdrawal. In the sucrose group, 10% (32%) underwent capillary withdrawal
and 21% (68%) underwent arterial withdrawal. The SCA results revealed that peaks per
second were lower in the sucrose group compared to the placebo group during all
procedures, and this difference was statistically significant (p=0.001). Peaks per second
were lower in the sucrose group three minutes after the procedure than in the placebo group.
Conclusion: This study confirms that sucrose administration is effective for the prevention
and treatment of neonatal pain during blood collection.

Intervention: Sensory saturation and sucrose were given to the first group (36 babies). The
intervention was given 30 seconds before blood collection, the second group was given
sensory saturation and breast milk (36 babies), and the third group was given only 24
percent sucrose (36 babies) 30 seconds before and during blood sampling. The nurse begins
sensory saturation by talking to the baby, looking into the baby's eyes, gently massaging the
baby's cheeks and other facial areas, and then feeding the baby breast milk or sucrose until
the baby sucks rhythmically.

Sample Age : 108 infants receiving breast milk from their mothers who were at least 48
hours postpartum, had a gestational age of 32 weeks, and had an Apgar score of at least 8 at
5 minutes. While neonates receiving analgesics and sedatives are not permitted.

Pain Measurement: used Prematur Infant Pain Profile-Revised (PIPP-R).

Result: Sucrose SS and breast milk SS outperformed S24 percent (p = 0.001). The
difference between SSB and SSS was not statistically significant (p = 0.669).

Conclusion: Multisensory stimulation is more effective than unimodal analgesia in
reducing pain (oral sucrose). Breast milk has an analgesic effect similar to sucrose and can
be used as a sensory gustatory stimulus in multisensory stimulation to reduce pain intensity
in neonates.

Intervention: Three intervention groups were used: the sucrose group (30 infants) received

al., 2020) 0.5 ml of 24 percent sucrose 2 minutes before the vein puncture, the music group (30
Iran infants) received 0.5 ml of 24 percent sucrose 2 minutes before the vein puncture, and the
control group (30 infants) received 0.5 ml of 24 percent sucrose 2 minutes before the vein
puncture. Braham's lullaby music at 40-50 dB was played through headphones for 10
minutes.
Sample Age : Baby with a gestational age of 32-35 weeks (as determined by an ultrasound
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during the first trimester of pregnancy) and a birth weight of 1500 grams

Pain Measurement: used PIPP

Result: Pain scores during venipuncture were significantly lower in the sucrose and
combination groups than in the control group (p =.003, p.001, respectively) but not in the
music group. Thirty seconds after the venipuncture, pain scores in the three intervention
groups were significantly lower than in the control group (p001, p=009, and p001,
respectively, for sucrose, music, and combination group).

Conclusion: Thirty seconds after the venipuncture, sucrose or a combination of sucrose and
music can relieve pain. To assess the analgesic effect of music on infants, it is
recommended that music be played for a longer period of time.

(Sen & Manav, Intervention: The first group (32 infants) received kangaroo care beginning 15 minutes
2020) before blood collection, and the second group (32 infants) received 0.5 mL of oral sucrose
Turki beginning 15 minutes before blood collection (24 percent ). The second group was given 2
minutes before the blood was drawn.
Sample Age : 64 infant, age of 0-28 days (gestations age between 32-37 weeks)
Pain Measurement: used PIPP
Result: In the kangaroo and sucrose groups, changes in PIPP values during stabbing were
statistically significant (p0.001). Two minutes after stabbing, the PIPP value in the
kangaroo group was lower than in the sucrose group (p 0.001). The difference in PIPP
values during and after insertion was statistically significant (p=0.002) between the oral
sucrose and kangaroo care groups.
Conclusion: The kangaroo treatment was more effective than oral sucrose in reducing pain
during puncture.

DISCUSSION

Of the 11 articles chosen (see Table 1), 8 stated that sucrose could reduce pain in the invasive process
in infants, while 3 stated that sucrose was ineffective in reducing pain in infants, either while the invasive
process was ongoing or after it was completed (Cook et al., 2017; Gao et al., 2018; Gouin et al., 2018). The
concentration of sucrose used to reduce pain in invasive procedures is 20% (Gao et al., 2018). Other articles
stated that the concentration was between 24 and 25%. For the administration procedure, the baby will be
given sucrose 2 minutes before the invasive procedure, and pain measurements will be taken right when the
needle is inserted or 30 seconds after the invasive procedure is completed. Sucrose dosage ranges from
0.5mL to 5mL.

Sucrose is the scientific name for table sugar (sand). Sucrose is a disaccharide sugar made up of 50%
glucose and 50% fructose. Although it contains both glucose and fructose, sucrose is not as sweet as
fructose but has a sweeter taste than glucose. Sucrose extracts from sugar cane or sugar beet are examples
of sucrose that is commonly used in food (Kubala, 2018). Sucrose also serves as energy for the body, but it
must be broken down into simpler forms, namely glucose and fructose. Sucrose, in addition to producing
energy, aids in the metabolism of the body. Like energy, sucrose is broken down first by enzymes into
glucose and fructose, which are then separated according to their respective metabolic pathways (Setiaji,
2020).

The PIPP (Premature Infaint Pain Profile) instrument was used in nine of the eleven articles, while the
FLACC pain measurement instrument was used in the other two (Face, Legs, Activity, Cry, Contability
pain scale). The PIPP is a pain measurement instrument for infants that is based on behavioral,
physiological, and contextual factors such as furrowed brows, closed eyes such as when holding something,
heart rate, oxygen saturation, gestational age, and behavioral status. The PPIP meter measured pain on a
scale of 0 to 21. Mild scores with values (0-6), moderate scores with values (7-12), and worst pain scores
with score (13-21) (Fitri et al., 2020). FLACC is a pain reduction score that is assessed from the face, feet,
activity, crying, and pain scale, while other instruments that can measure pain in infants are FLACC.
Because it is simple to implement in nursing care, pain measurement using the FLACC scale method is
simple and relatively easy to use. Furthermore, because the FLACC scale can be used to measure pain in
children with speech disorders and other limitations, it can be stated that pain measurement using the
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FLACC scale is required, particularly for newborn babies or babies who cannot speak (Willis et al., 2003)
The pain range on the FLACC scale pain measurement method is as follows: light (0-3), medium (4-6), and
heavy (7-10) (Hockenberry & Wilson, 2011).

Several interventions other than sucrose have been shown in 11 studies to reduce pain in neonates
undergoing infusion, venipuncture, or other procedures that require needle insertion in neonates. The
intervention consists of a combination of sucrose and a pacifier (Gao et al., 2018), combination sucrose
with music (Barandouzi et al., 2020; Shah et al., 2017). Other combination is kangaroo mother care (Sen &
Manav, 2020; Shukla et al., 2018), and breastfeeding (Collados-Gomez et al., 2018; Fitri et al., 2020)

To reduce pain in babies, use kangaroo care (skin to skin) for newborns before and after heel punctures,
and give non-nutritive sucking, with sucrose solution, pacifiers, or breastfeeding for newborns for a few
minutes before taking action (Kyle & Carman, 2014) (Potter, P & Perry, 2016). Music can also be used as a
form of therapy to help babies cope with pain and stress (Gooding, 2010).

There are two types of pain relief therapy: pharmacological and non-pharmacological. Because of its
short-term effect and high tolerance, non-pharmacological therapy is recommended for the treatment of
mild pain (Zakiyah, 2015). Non-pharmacological treatment of patient pain problems is a nursing action that
is safe, non-invasive, and inexpensive, and it can be performed independently (Tamsuri, 2015).

CONCLUSION

Oral sucrose is effective in reducing pain in premature infants when administered 2 minutes before
invasive procedures (infusion and blood collection). Sucrose at a concentration of 2025 percent is given in
0.5-5ml doses. Breastfeeding, kangaroo mother care (KMC), music, and pacifiers, in addition to sucrose,
can be used to reduce pain. However, the pain measurement should be clear in infant and reducing the bias
of result.

Pain measurements in infants cannot be used in adult pain measurements. This is because babies do not
yet have verbal communication in language. As a result, the assessment of pain in infants should include an
objective clinical response from the infant. Some effective pain measurements for infants include:
Premature Infant Pain Profile (PIPP); Face, Legs, Activity, Cry and Consolability Pain Scale (FLACC);
Neonatal Infant Pain Scale (NIPS); Premature Infant Pain Profile-Revised scale (PIPP-R); and Skin
Conductance Algesimeter (SCA).
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