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Effect of oral sucrose in alleviating pain in preterm infants
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ABSTRACT

The purpose of this paper is to examine the effect of oral sucrose in alleviating pain among preterm infants, (2)
identify the association between preterm infant’s weight at time of intervention, maternal age, and pain intensity,
and (3) investigate the difference in pain intensity between the groups of the preterm infant’s gender. The researcher
used the an interventional, randomized controlled trial design used to achieve the purpose of the study, the study was
conducted at Medical City Complex/ Children Welfare Teaching Hospital/ NICU in Baghdad City throughout the
period May 1%, 2022 to November 4™, 2022. Simple random sample of (42) preterm infants in NICU was selected
into two groups, the nesting group 21 preterm infants and the control group 21 preterm infants. The scale of the
study was the Premature Infant Pain Profile-Revised (PIPP-R) to assess pain, salivary cortisol used as indicator of
pain. The study results exhibited that there were statistically significant differences in the PIPP-R and cortisol values
for preterm infants in the oral sucrose group over time; the PIPP-R score for preterm infants in the oral sucrose
group was noticeably less than that of the control group. The younger the mother at the oral sucrose group, the more
intense the pain that her preterm infant can experience on heel stick procedure. The study concluded that oral
sucrose was efficacious in alleviating the pain intensity and minimizing the salivary cortisol for the preterm infants

after heel stick procedure than control group.

Introduction;

Infants with low-birth weight are more likely to have
respiratory problems and CPAP failure (Hameed et
al., 2014), increased risks of mortality, irreversible
brain injury due to severe jaundice (Hameed et
al.,2011), and blood transfusions due to immature
body organs (Hameed et al., 2022). In preterm infants
with is immune hemolytic diseases, the severity of
extreme hyperbilirubinemia at admission
substantially increases the probability of developing
acute bilirubin encephalopathy and adverse outcomes
at discharge. (Hameed & Hussein, 2021), in Iraq
different guidelines of management the neonatal
hyperbilirubinemia used in neonatal intensive care
unit (Hameed et al., 2020).

Preterm birth is any birth before 37 complete weeks
of gestation, or less than 259 days since the first day
of the woman's last menstrual period (LMP) (World
Health Organization [WHO], 2010). Premature birth
results from a variety of unpredictable circumstances
(Machado Janior et al., 2014) such as vaginal
bleeding (Kadhim & khairi, 2018). The nutritional
status, psychosocial status, and the age of pregnant
women during pregnancy are important variables
contributed to the incidence of low birth weight (jeid
& Abbas, 2018). The preterm infants need for special
and immediate newborn care in delivery rooms

(Hussein & Abbas, 2022) and need for promoting of
breastfeeding due to the importance of breast milk for
preterm infants (Hasan & abbas, 2018). The
prematurity and small for gestational age (SGA) are
risk factors for the development of respiratory
distress syndrome (RDS) (Hameed & Mahmood,
2008). Preterm babies are particularly prone to pain
since they are frequently delivered weeks or even
months early. The neural system, like all other
physiological systems, is underdeveloped in preterm
newborns. Their pain-inhibitory systems are still
undeveloped despite the fact that their pain-signaling
pathways are there and completely functional, which
prolongs and intensifies their pain (Fitzgerald, 2005).
Many painful interventions and procedures are often
required as part of the extensive treatment for them to
survive. Research has exhibited that infants,
particularly those born prematurely, sense pain and
are able to recognize it from other tactile sensations
(Weissman et al., 2009).

A sucrose solution (2 mL of 24% solution) is
efficient for alleviating pain during painful
procedures (venipuncture, heel lance, cannulation) in
preterm and term newborns up to one month of age
(Cooper & Petty, 2012). The sweet taste is believed
to activate the endogenous opioid pathways, leading
to the release of endogenous opioids. The
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effectiveness of sucrose solution beyond 4-weeks of
age for immunizations has not been consistently
demonstrated in research (Wilson et al., 2013). When
sucrose was given 2 minutes before to a painful
stimulus, the effects lasted for 4 minutes, and the
greatest reductions in physiologic and behavioral
pain markers were observed (Stevens et al., 2013).

Research problem:

This study seeks to determine the effect of oral
sucrose on pain intensity. At the neonatal intensive
care unit (NICU), preterm infants often get a number
of painful procedures (Simons et al., 2003). Accruing
evidence demonstrates that preterm infants encounter
pain (Giannakoulopoulos et al., 1999), and preterm
infants differently express pain than full-term infants
(Gibbins et al., 2014). Additionally, accumulating
evidence suggests that prolonged exposure to
unpleasant experiences during the newborn period is
linked to important immediate and long-term effects
(Cong et al., 2017).

The research seeks to answer the following
questions:

1. What is the effect of oral sucrose in alleviating
pain among preterm infants?

2. Can the preterm infant’s weight at time of
intervention, and maternal age predict the pain
intensity the preterm infant has?

3. Are there differences in pain intensity between the
groups of the preterm infant’s gender?

Research objective:

to examine the effect of oral sucrose in alleviating
pain among preterm infants, (2) identify the
association between preterm infant’s weight at time
of intervention, maternal age, and pain intensity, and
(3) investigate the difference in pain intensity
between the groups of the preterm infant’s gender.

Research hypotheses:

There are statistically significant differences in the
pain intensity and salivary cortisol before and after
heel stick between study and control groups.

Research methodology and study procedures:
Study Design:

An interventional, randomized controlled trial design
used to achieve the purpose of the study, the study
was conducted from the period of May 1%, 2022 to
November 4", 2022. Carried out in the Medical City

Complex/ Children Welfare Teaching Hospital/
NICU in Baghdad City.

Study Sample:

Simple random sample of (42) preterm infants in
NICU/ Children Welfare Teaching Hospital in
Baghdad City.

Inclusion Criteria:

The inclusion criteria include preterm infants whose
corrected gestational age from (32 - <37) weeks of
pregnancy, those who do not experience any painful
procedure for last 24 hours, do not receive any
sedation for last 24 hours.

Exclusion Criteria:

The exclusion criteria addressed full-term infants
whose corrected gestational age is >37 weeks,
extremely preterm (< 28 weeks), very preterm (28—<
32 weeks), proven or suspected sepsis, major
congenital malformations, all heart defect except
neonatal Patent ductus arteriosus, who receive
respiratory support.

Ethical Considerations:

The ethical approval was obtained from the Scientific
Research Ethical Committee at College of Nursing-
University of Baghdad, and written informed consent
form used before data collection.

Study Instrument:

The Premature Infant Pain Profile-Revised (PIPP-R)
is a well-validated measure used to assess pain in
preterm and term infants. The PIPP-R includes three
behavioral indicators (brow bulge, eye squeeze, and
naso-labial furrow) and two physiological indicators
(heart rate and oxygen saturation). Each indicator is
rated on a 4-point Likert scale (0, 1, 2, and 3). The
PIPP-R accounts for GA and baseline Behavioral
State (BS) as contextual factors. The demographic
data is body weight at time of intervention, preterm
infants sex, and maternal age. The pain assessed
objectively by using salivary cortisol kit for measure
preterm infants pain, salivary cortisol as indicator of
pain.

Data Collection Plan:

Before collecting study data, the mother/ relative of
ten preterm infants who met the inclusion criteria
were asked to involve their preterm infants in this
study by giving informed consent. In NICU at
Children Welfare Teaching Hospital, preterm infants
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needing heel sticks were randomly assigned to either
the study group or the control group. The study
Study procedure:

The student research gave one ml of 24% oral sucrose
to the preterm infant two minutes prior to the heel
stick, drop-by-drop via syringe over the anterior
surface of the tongue which enable the preterm infant
to swallow rates over a period of 1-2 minutes.
Conducting the heel stick procedure with lancet
approximately two minutes after administering the
sucrose. The pharmacy at the study site supplies the
syringes containing the oral sucrose solution, solutions

sample were randomly and equally selected in NICU.

study number and name to ensure added protection.
Heel lancing was performed in the morning at the
NICU where the study took place. The pain intensity
was objectively measured using the salivary cortisol
where its specimens were gathered before the heel
lancing about 3-4 minutes, and after the heel lancing
about 30 minutes. The transition from low light to
bright light in the morning results in an increase in
cortisol level

are prepared and packaged in an identical matter, the
SR will label each syringe with the preterm infants’

Preterm infant's body weight at time of intervention
Group (n = 21) for each group

Mean (SD)
Oral Sucrose 1852.38 + 520.48
Control 1710.95 + 492.83
Preterm infant's gender Oral Sucrose Control
Frequency (%) Frequency (%o)
Male 8 (38.1%) 13 (61.9%)
Female 13 (61.9%) 8 (38.1%)

Results and discussion:

Table 1. Preterm infants’ vital parameters (N = 42)

The study results reveal that the preterm infant's body
weight at time of intervention, those who are in the oral

control group. With respect to the preterm infants’
gender, females outweigh males in oral sucrose (n = 13

sucrose group scored higher (1852.38 + 520.48) than (61.9%).
Table 3. Maternal age descriptive statistics
Oral Sucrose Control
Mean (SD) 30.23+7.02 29.33+9.50

SD = Standard deviation
The study results reveal that the mean age of mothers in the oral sucrose group is 30.23 £ 7.02, and those in the control
group is 29.33 + 9.50.

Figure 1. PIPP-R and cortisol levels for the oral sucrose group over time

] Prloor to I—?é%lzlance F'}IE’%’-R S<3:b4r9e

m After Heel lance PIPP-R Score

Cortisol level prior to heel lance
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The study results display there is a noticeable increase

in the PIPP-R score for preterm infants in the oral

sucrose group over time (Mean = 0; 8.52). For the
cortisol level, there is a noticeable decrease in its value
over time (3.52; 3.49) respectively.

Table 4. Difference in the PIPP-R and cortisol scores for preterm infants in the oral sucrose group over time

Paired Samples Test

Paired Differences
95% Confidence Sig. (2-
Mean Std. Std. Error Interval of the t df ta?lle d)

Deviation Mean Difference
Lower Upper
PIPP-R Score Prior - After| g ooag1| 554003 | 55472 | -0.68093 | -7.36669 |-15.366| 20 000
heel lance
Saliva cortisol level prior -\ o0, | @534 | 18076 | -34753 | 40658 | 163 | 20 872
After heel lance

df = Degree of freedom; Sig. = Significance; Std. Deviation = Standard Deviation; t = T-statistics

The study results exhibit that there is a statistically
significant difference in the PIPP-R and oral sucrose
values for preterm infants in the oral sucrose group

over time (p-value = .000). On the other hand, there is
no statistically significant difference in the cortisol
level over time (p-value = .872).

Figure 2. PIPP-R and cortisol levels for the control group over time

12.95

3.18

5.08

E Prior to Heel lance PIPP-R Score m After Heel lance PIPP-R Score
Cortisol level prior to heel lance m Cortisol level after heel lance

The study results display there is an extremely
noticeable increase in the PIPP-R score for preterm
infants in the control group over time (Mean = O;

12.95). For the cortisol level, there is a noticeable
increase in its value over time (3.18; 5.08) respectively.

Table 5. Difference in the PIPP-R and cortisol scores for preterm infants in the control group over time

Paired Samples Test

Sig. (2-

Paired Differences t df tailed)
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95% Confidence
Mean Std. Std. Error Interval of the
Deviation Mean Difference
Lower Upper
PIPP-R Score Prior - After -
heel lance 12.95238 3.02450 .66000 | -14.32912 | -11.57564 |-19.625| 20 .000
Saliva cortisol level prior -\  goa81| g7419 | 10076 | -2.29174 | -149588 |-9.928| 20 | .000
After heel lance

df = Degree of freedom; Sig. = Significance; Std. Deviation = Standard Deviation; t = T-statistics

The study results exhibit that there are statistically significant differences in the PIPP-R and cortisol values for
preterm infants in the control group over time (p-value = .000, .000) respectively.

Figure 3. Mean scores of the PIPP-R after heal lance

8.52

12.95

Oral Sucrose ®Control

The study results demonstrate that preterm infants in the oral sucrose group experiences the lowest intensity of pain

after heal lancing.

Table 6. Difference in the PIPP-R scores among the intervention groups and control group after heel lance

One-Sample Test

Test Value =0
95% Confidence Interval of the
t df Sig. (2-tailed) Mean Difference Difference
Lower Upper
Oral Sucrose | 15355 | 20 000 8.52381 7.3667 9.6809
Control 19625 | 20 000 12.95238 11.5756 14.3291

df = Degree of freedom; Sig. = Significance; Std. Deviation = Standard Deviation; t = T-statistics

The study results reveal that there are statistically
significant differences in the PIPP-R scores among the

y.

Oral Sucrose group and control group (p-value = .000,
.000)

respectivel
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Figure 4. Mean scores of the salivary cortisol after heal lance

5.08

3.52

Oral Sucrose = Control

The study results demonstrate that the salivary cortisol value is lowest among preterm infants in the oral sucrose
group (Salivary cortisol value = 3.52).

Table 7. Difference in the cortisol scores among the intervention groups and control group after heel lance

One-Sample Test
Test Value =0
) 95% Confidence Interval of the
t Df Sig. (2- Mean Difference Difference
tailed)

Lower Upper

Oral Sucrose 9.198 20 .000 3.52571 2.7261 4.3253
Control 10.562 20 .000 5.08048 4.0771 6.0838

df = Degree of freedom; Sig. = Significance; Std. Deviation = Standard Deviation; t = T-statistics

The study results reveal that there are statistically Oral Sucrose group and control group (p-value = .000,
significant differences in the cortisol scores among the .000) respectively.

Table 8. Stepwise regression between the study variables and PIPP-R score for preterm infants in the oral
sucrose group

Coefficients*®
Unstandardized Standardized Correlations
Coefficients Coefficients .
Model t Sig. Zero-
B Std. Error Beta order Partial | Part
Preterm infant's
body weight at time | -.002 .001 -.384 -1.516 | .148 .893 -.345 | -.080
of intervention
Maternal Age -.180 .084 -.630 -2.154 | .046 .899 -463 | -.113
Preterm infant's body
_ weight at time of -001 | 002 -148  |-620| 538 | 927 | -155 | -036
intervention (control
group)
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| Maternal Age

| 000 |

088 |

.001

| .004 |

997

| .928 | .001 [ .000 ]

a. Dependent Variable: After Heel Stick Pain Score Oral Sucrose
b. Linear Regression through the Origin

The study results display that the maternal age inversely predicted more the PIPP-R score (p-value = .046) in oral
sucrose group.

Table 9. Difference in the PIPP-R between preterm infant’s gender groups for preterm infants in the oral
sucrose group

Independent Samples Test

After
Heel

Levene's Test for
Equality of Variances

t-test for Equality of Means

Stick
Pain
Score
Oral
Sucrose

Sig.

df

Sig. (2-
tailed)

Mean
Difference

Std. Error
Difference

95% Confidence
Interval of the
Difference

Lower Upper

Equal
variances
assumed

2.433

0.135

0.487

19

0.632

0.56731

1.16471

1.87045 3.00507

Equal
variances
not
assumed

0.564

18.603

0.579

0.56731

1.00568

1.54066 | 287527

Equal variances
assumed
(control group)

2.931

0.103

-0.641

19

0.529

-0.88462

1.37955

3.77204 | 200281

Equal variances
not assumed

-0.56

9.649

0.588

-0.88462

1.58072

4.42413

2.6549

df = Degree of freedom; Sig. = Significance; Std. Deviation = Standard Deviation; t = T-statistics

The study results exhibit that there is no statistically
significant difference in the PIPP-R values between the

Discussion:

The study results exhibited that there were statistically
significant differences in the PIPP-R and cortisol
values for preterm infants in the oral sucrose group
over time. For the control group, there were statistically
significant differences in the PIPP-R and cortisol
values over time. However, the PIPP-R score for
preterm infants in the oral sucrose group was
noticeably less than that of the control group. These
findings reflect the efficacy of the oral sucrose in
alleviating the pain intensity. These findings are
congruent with that obtained by Joung and Cho (2010)
who concluded that the 24% oral sucrose resulted in
lower pain scores in the experimental group than the
control group after the painful procedure. In the same

preterm infant’s gender groups in the oral sucrose and
control group over time.

line, Stevens and others (2016) reported that oral
sucrose is effective in reducing procedural pain from
single events such as heel lance, venipuncture, and
intramuscular injection in both preterm and term
infants.

The dose used in this study is 1 ml is effective in
alleviating the pain. This finding is consistent with that
obtained by Stevens and others (2018) who concluded
that the minimally effective dose of 24% sucrose
required to treat pain associated with a single heel
lance in the infants was 0.1 ml. For cortisol, the study
finding is consistent with that of Gao and others (2021)
who concluded that the salivary cortisol level
decreased at discharge in preterm infants who received
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oral sucrose combined with massage, music, non-
nutritive sucking, and gentle human touch compared to
those in routine care. The study results demonstrated
that the maternal age inversely predicted more the
PIPP-R score for preterm infants in the oral sucrose
group. This finding implies that the younger the mother
at the oral sucrose group, the more intense the pain that

Conclusions and Recommendations:

Conclusion:

The non-pharmacological pain management strategy of
oral sucrose was efficacious in alleviating the pain
intensity and minimizing the salivary cortisol for the
preterm infants after heel stick procedure than control
group. The younger the mother at the oral sucrose
group, the more intense the pain that her preterm infant
can experience on heel stick procedure.

Recommendations:

There is a pressing need to employ the non-
pharmacological pain management strategies for
alleviating the pain that the preterm infants experience
on invasive procedures in the NICU across Irag. Oral
sucrose was efficacious in alleviating the pain intensity,
easy to use and available in the NICU.
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