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Purpose: The purpose of this studywas to evaluate the effects of infant positioning on pain, heart rate, oxygen sat-
uration and crying time during examination.
Design & methods: The randomized controlled experimental study was carried out on 70 preterm infants. ROP
position + pacifier was used in the experimental group (n=35) while only the pacifier was used in the control
group. Heart rates, oxygen saturation, crying duration and pain score (Premature Infant Pain Profile-PIPP) were
evaluated before, during and after the screening.
Results: The preterm infants in the experimental group recorded lower pain scores at the beginning of the screen-
ing (p = 0.01), at the end of the screening (p = 0.01) and after screening (p = 0.01) than those in the control
group. The heart rate was higher in the control group during screening (p = 0.010) and after screening (p =
0.008) than in the preterm infants in the experimental group. Oxygen saturation was not significantly different
between the groups before, during or after screening. Crying duration was lower in the experimental group
than in the control group (p = 0.010).
Conclusions: Positioning of the infant to support behavioral organization was found to be effective in reducing
pain and shortening crying time during eye examination, and had favorable effects on physiological variables
with ROP position during eye examinations.
Practice implications: ROP position is a practical and effective non-pharmacological method during eye examina-
tions by neonatal nurses.
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Introduction

Retinopathy of prematurity (ROP) is often seen ın preterm infants.
There are many factors in the development of the disease, especially
prematurıty and lowbirthweight and ıt characterized to the incomplete
vascular development and abnormal vascularization of the retina
(Hellström, Smith, & Dammann, 2013). Incidences of ROP vary between
developed and developing countries (Darlow, Gilbert, & Quiroga, 2013).
The incidence rate is high in China, Southern and Southeastern Asia, and
particularly in Latin America and Eastern Europe, where there is a high
rate of preterm delivery. It has been reported that 20 out of 100 babies
develop retinopathy in Latin America and the Caribbean (Arnesen,
Duran, Silva, & Brumana, 2016). Liu et al. (2014) report a retinopathy in-
cidence rate of 41.2% in preterm infants born ≤28weeks of gestation and
a rate of 64% in extremely low birth weight (ELBW) preterm infants in
China; Al-Alawi, Al Omran, and Al Bahrana (2015) reported an inci-
dence rate of 40.1% and 6.7% in ELBW and very low birth weight
eetNo:27 Şişli, İstanbul, Turkey.
tr (Ö. Metreş),
(VLBW) preterm infants; and Hwang, Lee, and Kim (2015) reported a
34.1% incidence rate for retinopathy of any stage in VLBW preterm in-
fants and a rate of 54% in ELBW preterm infants weighing 750–1000 g
in Korea.

The incidence rate in Turkey is similar to that of other developing
countries. The Turkish Neonatal Society and the Turkish Ophthalmolog-
ical Association emphasize that more mature infants in terms of gesta-
tional age develop advanced stage ROP than in developed countries
(Turkish Guidelines on Retinopathy of Prematurity, 2016). In a multi-
center study conducted in 2014, a prevalence rate of 52.8%was reported
in preterm infantswith a gestational age of ≤28weeks, and 42% in VLBW
preterm infants (Bas et al., 2015), whereas in a study by the TR-ROP
group conducted in 69 centers, the prevalence rate was reported to be
21.6% in infants with a gestational age of ≤24 weeks and 26% in preterm
infants weighing ≤1000 g (Bas et al., 2018).

The American Academy of Pediatrics (AAP), American Academy of
Ophthalmology (AAO), American Association of Pediatric Ophthalmol-
ogy and Strabismus and American Association of Certified Orthoptist
recommend retinopathy screening for preterm infants with a birth
weight (BW) of ≤1500 g and/or gestational age (GA) of ≤30 weeks,
and all preterm infants with a GA of N30 weeks and BW of
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Picture 1. ROP position.
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1500–2000 g who have a poor general medical condition andwho have
undergone cardiopulmonary supportive therapy (AAP, AAO, AAPOS,
AACO, 2013). In Turkey, the Turkish Neonatal Society and the Turkish
Association of Ophthalmology all recommend preterm infants with a
GA of ≤32weeks and birthweight of ≤1500 g, as well as preterm infants
with a GA of N32 weeks and BW of N1500 g who have received cardio-
pulmonary supportive therapy, or who are considered by the attending
clinician to be at risk for the development of ROP, be included in the
scope of screening (Turkish Guidelines on Retinopathy of Prematurity,
2016).

Retinopathy screening is often carried out using the binocular indi-
rect ophtalmoscopy (BIO) method, which is a painful procedure for
the preterm infant. The use of an eyelid speculum, scleral depression,
application of pressure on the globe and traction of extraocular muscles
increases the intensity of the pain felt by preterm infants during screen-
ing examinations (O'Dwyer, 2011). Various physiological changes can
occur due to pain during or after screening (Mitchell, Green, Jeffs, &
Roberson, 2011). The most commonly reported sign of pain is an in-
creased heart rate and a decrease in oxygen saturation (Mitchell et al.,
2011; Sun, Lemyre, Barrowman, & O2Connor, 2010). Previous studies
have found lid speculum insertion to be themost painful part of the pro-
cedure (Mandel, Ali, Chen, Galic, & Levesque, 2012). The insertion and
movement of the speculum increases oxygen demand and heart rate
in preterm infants (Sun et al., 2010), and the physiological instability
observed after an examination persists for the following 24h, increasing
incidences of vomiting, apnea, gastric residuals, increase in oxygen de-
mand and temporary changes in the heart rate (Mitchell et al., 2011;
Sun et al., 2010).

Recent studies have reported on the use of pharmacological and
non-pharmacological pain management methods before or during
screening examinations (Sun et al., 2010), including non-nutritive suck-
ing, swaddling, oral glucose and oral sucrose solutions, breast milk, in-
haled nitric oxide, topical anesthetic drops, newborn individualized
developmental care and assessment programs, and infant positioning
(reversed kangaroo mother care) (Boyle et al., 2006; Cogen et al.,
2011; Da Costa et al., 2013; Dilli et al., 2014; Mandel et al., 2012;
Mitchell et al., 2004; O'Sullivan, O'Connor, Brosnahan, McCreery, &
Dempsey, 2010; Padhi et al., 2015; Ribeiro et al., 2013). These methods
are generally used alone, but studies using a combination of these
methods have reported more effective pain control (Francis, 2016;
Kandasamay, Smith, Wright, & Hartley, 2011). Among these, sucrose,
non-nutritive sucking, swaddling and topical anesthetic drops are the
most commonly used methods (Francis, 2016).

The World Health Organization (WHO) recommends effective pain
management primarily through a “Newborn Individualized Develop-
mental Care and Assessment Program (NIDCAP)” (Al-Alawi et al.,
2015). Placing the newborn in a supine, prone or lateral position with
the arms on the head, and supporting the legs within a nest or a rolled
towel are practices that maintain physiological stability and make the
infant feel secure (King & Norton, 2017). Immobilizing the head of the
preterm infant during a screening examination and positioning the in-
fant while maintaining hand-arm coordination are important nursing
interventions that support behavioral organization of the infant (King
& Norton, 2017; Kleberg et al., 2008). Other studies into infant position-
ing have involved the application of other non-pharmacological
methods, based on reversed kangaroo mother care (Padhi et al., 2015)
and facilitated tucking (Ribeiro et al., 2013).

In comparison to routine care, the Newborn Individualized Develop-
mental Care and Assessment Program (NIDCAP) during eye screening
examinations in neonatal intensive care units provides a more effective
organization of a preterm infant's behaviors (Francis, 2016). NIDCAP
procedures during screening examinations include environmental plan-
ning, sound and noise control, lighting control, preparation of the pre-
term infant for examination, application of mydriatic eye drops,
monitorization of vital findings, offering babies who accept
breastfeeding a preemie pacifier for soothing, positioning of the preterm
infant, head immobilization during screening examination, supporting
the head with side pads, supporting self-soothing, maintaining the
heart rate and oxygen saturation within normal ranges, and oxygen
supplementation on demand (Kleberg et al., 2008).

The therapeutic positioning of preterm infants is an important inter-
vention that can be performed by neonatal nurses, and supports the de-
velopmental care of a preterm infant (King & Norton, 2017). The
positioning of the infant and supporting its developmental care during
screening examination includes comforting the baby, wrapping the
legs in a nest or swaddling in the shape of a cocoon, and bracing the
legs (Kleberg et al., 2008). The insertion of the eyelid speculum, scleral
depression, traction of extraocular muscles and pressure applied to
the globe require theminimal hyperextension of the head and the effec-
tive immobilization of the preterm infant's head during examinations
(O'Dwyer, 2011). It is also suggested that in NIDCAP Care; immobiliza-
tion performedwithminimum pressure, andwith the head bed aligned
in the midline and supported with soft rolls to facilitate the immobility
(Kleberg et al., 2008).

There ıs no well-defined or a specific position ın the lıterature that
can be used for pain management during eye examinations. A specific
position which is called ‘ROP Position’ used in the study. It is a physio-
logical flexion position that supports the behavioral organization of
the preterm infant, and that increases the comfort and the feeling of se-
curity in the infant during examinations. And also in clinical applications
ıt can be used as a well-defined and specific position on pain manage-
ment in NIDCAP care during eye examinations.

ROP position

The position is attained by two nurses holding the upper and lower
extremities of a preterm infant in a certain position. Positioning the
upper extremity involves head immobilization and the clenching of
the arms with the head. While positioning the head, a cotton-staffed
rolled pad is used to close the gap between the shoulders and the
head while the head is slightly hyperextended. The elevation provided
by this pad supports the little fingers of the nurse and facilitates the im-
mobilization of the head in themidline. The arms of the infant are flexed
with the left hand placed on the left temporal region and the right hand
on the right temporal region of the head, and the nurse gently clenches
the head and hands while the arms are flexed.

The positioning of the lower extremities is performed by another
nurse, who gently grasps to cocoon the infant with the legs flexed at
the knees, and the feet dorsiflexed while approximating the lower ex-
tremities to the midline. This allows the physiological flexion posture
of the lower extremity (Picture 1).

The ROP position involves an ideal holding position in which the
lower extremities of a preterm infant are held by the nurse in the

Image of Picture 1
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shape of a cocoon, as recommended in the NIDCAP approach, with the
head immobilized and the preterm infant allowed to touch its own
face. Minimal hyperextension of the head facilitates the visibility of
the retina and the maneuvers made during screening (O'Dwyer,
2011). Hyperextension of the head distinguishes the ROP position
from that indicated in the NIDCAP approach, and allows the nurse to
support the physiological flexion position of a preterm infant and to
support individual organization through touching and making the in-
fant feel secure.

This study evaluates the effects of infant ROP positioning developed
by the researchers that support the behavioral organization of the infant
in terms of pain, heart rate, oxygen saturation and crying time, before,
during and after the screening examination of preterm infants.

Material and methods

The study was designed as a randomized, controlled experimental
study. It was conducted in the neonatal intensive care unit of theMater-
nity and Children Training and Research Hospital in İstanbul between
April 2015 and January 2016. Each preterm infant included in the
study was examined by the same ophthalmologist. During the eye ex-
amination in the unit, proparacaine HCL 0.5% topical anesthetic drops
were applied to control pain during the examination, and no non-
pharmacological methods were used. The preterm infants meeting the
following inclusion criteria were included in the study; (a) with a
birth weight of ≤2000 g, (b) with a gestational age of ≤34weeks accord-
ing to the last menstrual period, (c) with a postmenstrual age of
28–36 weeks during the screening examination, (d) who had not re-
ceived mechanical ventilation support in the last 72 h (e) with no de-
mand for oxygen, (f) who were clinically stable, and (g) who accepted
breastfeeding. Preterm infants receiving positive-pressure mechanical
ventilation (Boyle et al., 2006) and those with stage III or IV intracranial
hemorrhage or other such neurological or genetic disorders as
leukomalacia (Ribeiro et al., 2013), preterm infants under sedation
and thosewith transient tachypnea and severe bronchopulmonary dys-
plasia, preterm infants with dyspnea and intercostal or subcostal retrac-
tions and those with nasal cannula/hood or oxygen demand in the
incubator (Dilli et al., 2014), preterm infants with a congenital anomaly
or gastrointestinal tract disorder preventing appropriate positioning,
such as omphalocele, gastroschisis, osteogenesis imperfecta or necrotiz-
ing enterocolitis, and preterm infants with an extremity fracture were
excluded from the study.

Sample size and randomization

The sample sizewas calculated based taking into account other stud-
ies examining similar variables (Noordzij, Dekker, Zoccali, & Jager,
2011). In the power analysis, considering the pain scores (Group1:
15.3 ± 1.9; Group2: 14,3 ± 1.6; Group3: 12.3 ± 2.9; Group4: 12.1 ±
3.4; p = 0.023)reported in the study by Boyle et al. (2006) comparing
sucrose and non-nutritive sucking, and the pain scores (Group1: 13.7
± 2.1; Group2: 16.4 ± 1.8; p = 0.001) and crying times (Group1:
58.7 ± 16.6 s; Group2: 79.8 ± 30,4 s; p = 0.001) reported in the
study by Dilli et al. (2014).The power analysis based on the mean PIPP
scores reported in the study by Boyle et al. (2006) showed that a total
of 50 preterm infants, with each group comprising at least 25 infants,
must be included with an effect size of d = 0.527 and a power of
95.5% within a 95% confidence interval. The power analysis based on
the mean difference of 30 s in crying time in the study by Dilli et al.
(2014) showed that a total of 58 preterm infants, with each group com-
prising at least 29 infants, must be included with an effect size of d =
0.67 and a power of 95% within an 80% confidence interval. The sample
size was based on the mean difference in crying time, as the number of
preterm infants assigned to each group was higher with this power
analysis. The target sample sizewas increased by 20% considering drop-
outs, and the study groupwas composed of a total of 70 preterm infants,
each comprising 35 preterm infants. The randomization was performed
using a computer software and no blinding method could be imple-
mented as data collection was carried out by the first researcher, and
both the researcher and ophthalmologist were aware of the position
of the preterm infants. According to the post hoc analysis, the effect of
ROP positioning on pain intensity was analyzed with a power of 95%
within a 95% confidence interval.

Data collection instruments

The assessment tools used in the study include the Preterm Infant
Data Form, used to identify the descriptive characteristics of the pre-
term infants; and the Pain Assessment Form which consists Premature
Infant Pain Profile (PIPP) scale. And a non-invasive pulse oximeter,
preemie pacifier, video camera, examination table and tripod were
also used in the study. Pulse oximeter and video camerawere calibrated
prior to use in the study.

Preterm infant data form

The Preterm Infant Data Form contained items to collect gender, ges-
tational age, postmenstrual age at the time of screening, birth weight,
weight at the time of screening and crying duration.

Pain assessment form/Premature Infant Pain Profile (PIPP)

Thepain levels experienced by preterm infantswere evaluatedusing
the premature infant pain profile (PIPP) scale developed by Stevens,
Johnston, Patrıca, and Taddio (1996). The scale assesses acute pain in
term and preterm infants with a gestational age of 28–36 weeks,
being a multidimensional seven-indicator composite measurement
tool in which three indicators assess facial expressions, two indicators
assess physiological parameters, and two indicators assess gestational
age and behavioral state. The items are scored on a scale of 0–3 points.
The score acquired in the scale varies depending on the gestational
age of the newborn. Due to the physiological differences associated
with prematurity, gestational age and behavioral state are rated in-
versely on a scale of 3–0 (Gibbins et al., 2014; Stevens et al., 2014).
Thus, the maximum score according to the maturation level that can
be acquired in the scale is 21 points in preterm infants with a GA of
b28 weeks, and 18 points in term infants (Gibbins et al., 2014). In the
study the pain scores of preterm infants were evaluated at four different
timepointswith PIPP scale. Thefirst evaluation took place 1min prior to
screening after positioning the preterm infant; the second evaluation
took place the upon the placement of the speculum on the first eye;
the third evaluation took place removed of the speculum from the sec-
ond eye; and the fourth evaluation took place within 1 min of the
screening of both eyes being completed and the preterm infant being
placed in the ROP position. While the scale is scoring the gestational
age was scored firstly before the procedure. The behavioral state was
scored by observing the infant for 15 s immediately before the examina-
tion, at the beginning of examination, at the end of examination and
after examination. However the baseline heart rate, oxygen saturatıon
and facial expressions were assessed. Any changes from baseline were
noted for 30 s at these time periods and the total pain scores were
then calculated. Brow bulge, eye squeeze and nasolabial furrow were
evaluated in the left eye during the screening of the right eye, and in
the right eye during screening of the left eye. Pain scoreswere evaluated
by two different observers as inter-rater consistency. Inter observer
intraclass correlation coefficients (ICC) were determined and the rela-
tionship between pain scores was evaluated.

Non-invasive pulse oximeter

The heart rates and oxygen saturations of the preterm infants were
measured using a non-invasive pulse oximeter (Masimo Rad87;
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Masimo Corporation, Irvıne, California). The device has a precision of ±
3% in an inactive newborn, and data are recorded of measurements
taken every 2 s. The heart rate and oxygen saturation values were re-
corded for 1 min before, during (from the time of the insertion of the
eyelid speculum into the first eye to its removal from the second eye)
and 1min after the screening examination. All recorded data was trans-
ferred into a digital environment using TrendCom 3440 software.

Preemie pacifier

A light, curved one-piece phthalate and latex-free preemie pacifier
conforming to the facial morphology was used in the experimental
and control groups.

Video camera, tripod and examination table

All procedures were recorded on video during the study and the
video recordings were retained by the first researcher. The video re-
cordings were used to evaluate the inter-observer reliability of the
PIPP scores and to determine the crying times of each preterm infant.
The video camera was sited in a position that allowed the widest view
and set in positionwith a tripod. The screening examinations of the pre-
term infants were performed on an 80 × 60 × 80 cm examination table
on which the infants were placed in the supine position, enabling the
positioning of the lower and upper extremities. The examination table
was located in an area unaffected by lighting conditions and that did
not interfere with the mobility of the screening team.

Ethical approach

Ethics Committee approval for the study, in accordance with the
principles of the Declaration of Helsinki, was issued by the Ethics Com-
mittee of the hospital (IRB Number: 31.10.2014/178). Verbal and writ-
ten informed consent was obtained from the parents of the infants
prior to the screening examination.

Implementation of the study

The screening examinations were performed in the intensive care
unit for two days of theweek. On the screening days, pretermnewborns
were evaluated by the primary investigator for their eligibility to the
study. After determining eligible preterm newborns, their descriptive
characteristics were recorded on the preterm infant data form, and
the preterm newborns were then randomized into the experimental
and control groups according to the randomization table. Phenylephrine
2.5% and tropicamid 0.5% eye drops were applied to all preterm new-
borns 30 min before the screening examination to achieve pupil dilata-
tion. The examination tablewasplaced in theunit, and the video camera
was set up, directed at the examination area, and fastened to a tripod.
The preterm newborns were brought to the examination table 30 min
later and monitorized with a non-invasive pulse oximeter, and the
video recording was initiated. The ROP position + pacifier was used
for the preterm newborns in the experimental group, with only the pac-
ifier used in the preterm newborns in the control group. All were mon-
itored for 1 min before the screening examination and for 1 min during
and after the screening examination. The insertion of the eyelid specu-
lum into the first eye represented the start of examination, and the re-
moval of the eyelid speculum from the second eye denoted the end of
the screening examination. At these pre-specified time points, heart
rate and oxygen saturation were monitored for 1 min before the exam-
ination and for 1 min during the after the examination. The pain level
was evaluated four times, within 1 min prior to the examination, at
the beginning of examination, at the end of the examination, andwithin
1 min of the end of the examination (Fig. 1).
Data analysis

The statistical analyses were carried out using licensed Number
Cruncher Statistical System 2007 (NCSS, Kaysville, Utah, USA) software.
Descriptive statistics were presented as mean, standard deviation, me-
dian, frequency, ratio, minimum andmaximum. The paired comparison
of quantitative parameters with normal distribution was carried out
using a Student's t-test, and the paired comparison of variables without
normal distribution was carried out using a Mann-Whitney U test. A
Yates's correction for continuitywas used for the comparison of qualita-
tive data. And a Two-Way Repeated Measures ANOVA and post hoc
Bonferroni test were used to compare the repeated measurements of
the heart rate, oxygen saturation and pain scores. Spearman's correla-
tion coefficient was used to assess inter-observer reliability related to
the pain scores, and intra-class correlation coefficients were calculated.
A correlation coefficient of b0.39 indicates low agreement, 0.40–0.59 in-
dicates moderate agreement, 0.60–0.74 indicates good agreement and
0.75–1 indicates excellent agreement between researcher and ob-
servers. The levels of significance are p b 0.01 and p b 0.05 (Cicchetti,
1994).

Results

Sample characteristics

The preterm infants in the experimental and control groups showed
a homogeneous distribution based on descriptive characteristics. Of the
preterm newborns, 54.3% were female and 45.7% were male; and the
mean gestational age was 29.78 ± 2.07 weeks in the experimental
group and 29.57 ± 1.89 weeks in the control group. The mean
postmenstrual age at the time of the examination was 34.33 ±
1.42 weeks in the experimental group and 34.37 ± 1.47 weeks in the
control group. The mean birth weight of the preterm newborns was
1189.00 ± 234.17 g in the experimental group and 1189.00 ±
320.87 g in the control group, and themeanweight at the time of exam-
ination was 1700.29± 255.92 g in the experimental group and 1818.71
± 363.35 g in the control group (Table 1).

The mean crying time was 42.49 ± 18.94 s in the experimental
group and 60.29 ± 32.78 s in the control group. The mean crying dura-
tionwas lower in thepretermnewborns in the experimental group than
in the control group, and the difference was statistically significant
(Table 1, p = 0.010).

Physiological characteristics

A comparison of the heart rate and oxygen saturation values of the
groups showed that neither the heart rate nor oxygen saturation dif-
fered significantly between the groups prior to the screening examina-
tion (Table 2, p = 0.480), whereas there was a significant difference
during (Table 2, p=0.010) and after (Table 2, p=0.017) the screening
examination. In the paired comparisons, the mean heart rate in the ex-
perimental group increased by 4.64 ± 13.17 bpm during the examina-
tion compared to the values prior to the examination, and by 6.67 ±
14.74 bpm after the examination when compared to the values before
the examination. The mean heart rate in the control group increased
by 13.61 ± 16.41 bpm during the examination when compared to the
values prior to the examination, and by 15.00± 22.72 bpm after the ex-
amination when compared to the values before the examination
(Table 2). The increases in the heart rate during the examination
when compared to the values before the examination, and after the ex-
amination when compared to the values before the examination, were
significantly higher than those in the control group (Table 2, p =
0.014, p = 0.043).

There was no difference between the groups in terms of oxygen sat-
uration,which is another physiological variable (Table 3). A paired com-
parison showed that oxygen saturation was similar across both groups



Fig. 1. CONSORT flow diagram of the randomized controlled trial.
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(Table 3), whereas a change of −1.47 ± 4.62 in oxygen saturation was
noted during the examination when compared to the values before the
examination, and a change of 1.91 ± 4.01 after the examination when
compared to the values during examination was close to statistical sig-
nificance (Table 3, p = 0.204, p = 0.052).

Pain scores of preterm infants

The pain scores obtained before, at the beginning, at the end of and
after the screening examination in the experimental group were lower
than those obtained from the preterm infants in the control group at
the beginning, at the end and after the screening examination
(Table 4, p = 0.001, p = 0.001, p = 0.003).

In a paired comparison between the groups, the 4.17 ± 1.95-point
increase in the pain score of the preterm infants in the experimental
group at the beginning of the examination (p = 0.001), the 3.00 ±
2.03-point increase at the end of the examination (p = 0.001) and the
1.09 ± 1.22-point increase after the examination (p = 0.001) when
compared to the mean score before the examination (p = 0.001)
were found to be significant (Table 4, p b 0.01). When compared to
the mean scores at the beginning of examination, the 1.17 ±
2.15-point decrease (p = 0.004) in the mean pain score at the end of
the examination and the 3.09 ± 2.08-point decrease (p = 0.001) after
the examination (Table 4, p b 0.01) were found to be significant.
When compared to the values at the end of the examination, the 1.91
± 1.70-point decrease (p=0.001) in the mean pain score after the ex-
amination was also significant (Table 4, p b 0.01).

In a paired comparison in the control group, the 8.03 ± 3.68-point
increase (p = 0.001) in the mean pain score of preterm infants at the
beginning of the examination, the 6.31 ± 3.31-point increase (p =
0.001) at the end of the examination and the 2.43± 2.99-point increase
(p = 0.001) after the examination were found to be significant when
compared to the values prior to the examination. When compared to
the values at the beginning of examination, the 1.71 ± 2.73-point de-
crease (p = 0.004) at the end of the examination and the 5.60 ±
3.41-point decrease (p = 0.001) after the examination were found to

Image of Fig. 1


Table 1
Comparison of descriptive characteristics of preterm infants and crying durations (N = 70).

Characteristics Experimental
(n = 35)

Control
(n = 35)

Test p

Gestational age (week) Min–Max (Median)
Mean ± SD

25,29-33,43(30,1)
29,78 ± 2,07

25,86–34 (30)
29,57 ± 1,89

t:0,445 0.658a

Postmenstruel age (week) Min–Max (Median)
Mean ± SD

31,14-35,86(34,6)
34,33 ± 1,42

30–35,86 (34,7)
34,37 ± 1,47

t:−0,104 0.460a

Birth weight (gr) Min–Max (Median)
Mean ± SD

815–1800 (1150)
1189,00 ± 234,17

660–2000 (1100)
1189,00 ± 320,87

t:0,001 1.000a

Body weight at screening time (gr) Min–Max (Median)
Mean ± SD

1310–2400 (1650)
1700,29 ± 255,92

1200–2475 (1800)
1818,71 ± 363,35

t:−1576 1.000a

n (%) n (%)
Gender Female

Male
21 (60,0)
14 (40,0)

19 (54,3)
16 (45,7)

χ2:0,058 0.809‡

Crying duration Min–Max (Median)
Mean ± SD

16–96 (39)
42,49 ± 18,94

14–170 (58)
60,29 ± 32,78

Z:-2562 ⁎.010b

‡ Yates' Continuity Correction Test.
a Student t-Test.
b Mann Whitney U Test.
⁎ p b 0,05.
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be significant (Table 4, p b 0.01). When compared to the values at the
end of the examination, a 3.89 ± 2.52point decrease (p = 0.001) was
noted in the mean pain score after the examination (Table 4, p b 0.01).

The mean pain scores prior to the screening examination were sim-
ilar in the experimental and control groups, and themean pain scores at
the beginning of the examination, at the end of the examination and
after the examination were lower in the experimental group (Table 4;
p = 0.272, p = 0.001, p = 0.001, p = 0.003).

Intraclass correlation coefficients for the level of agreement between
thepain scores assessed by two independent observers at all timepoints
are presented in Tables 5 and 6. The level of agreement between the re-
searcher and first observer and between the researcher and the second
observerwas above 0.90 before screening, at the beginning of screening,
at the end of the screening and after screening (Tables 5, 6).

In the analysis of heart rate measurements considering group and
time effects, the changes across the measurement points (p b 0.01)
and time-group interactions (p b 0.05) were statistically significant.
The effect of the group alone on the heart rate measurement was also
statistically significant (p b 0.01) (Table 7). But in the analysis of oxygen
saturation, the time effect, time-group interactions and changes across
groups were not statistically significant (p N 0.05) (Table 7).

In the analysis of pain scores considering the group and time effects,
the changes across the measurement points (p b 0.01) and time-group
interactions (p b 0.05) were significant. Similar to that observed for
the heart rate, the group effect alone was also statistically significant
(p b 0.01) (Table 7).

And also the post hoc analysis results are presented in Table 2 for heart
rate, in Table 3 for oxygen saturation and in Table 4 for the pain scores.
Table 2
Comparison of the heart rates of preterm infants (N = 70).

Heart rate Experimental (n =
35)

Control (n = 35) bp

Mean ± SD Mean ± SD

Before examination 157,47 ± 17,34 160,56 ± 18,95 0,480
During examination 162,12 ± 19,74 174,17 ± 18,09 0,010*
After examination 164,14 ± 19,17 175,56 ± 19,80 0,017*

Mean ± SD dp Mean ± SD dp
Before-during 4,64 ± 13,17 0,134 13,61 ± 16,41 0,001** 0,014*
Before-after 6,67 ± 14,74 0,034* 15,00 ± 22,72 0,001** 0,043*
During-after 2,03 ± 15,88 1000 1,39 ± 16,43 1000 0,869

bIndependent samples t-test.
dBonferroni corrected post-hoc tests.

* p b 0,05.
** p b 0,01.
Discussion

Pharmacological and non-pharmacological methods of pain man-
agement are used during the retinopathy screening of preterm infants
(Sun et al., 2010), with sucrose, swaddling and non-nutritive sucking
being the most commonly used methods (Francis, 2016; Kandasamay
et al., 2011). Oral glucose, breast milk, inhaled nitric oxide, topical anes-
thetic drops, NIDCAP and infant positioning are other pharmacological
and non-pharmacological methods (Boyle et al., 2006; Cogen et al.,
2011; Da Costa et al., 2013; Dilli et al., 2014; Mandel et al., 2012;
Mitchell et al., 2004; O'Sullivan et al., 2010; Padhi et al., 2015; Ribeiro
et al., 2013). Sun et al. (2010) report thatmost investigators include top-
ical applications of anesthetic drops and use of pacifiers to reduce pain
during eye screening examinations in the routine care of infants. In ad-
dition to topical anesthetic drops and pacifiers, the swaddlingmethod is
also used in routine care, although this complicates the evaluation of
which method is more effective (Francis, 2016).

The results of this study evaluating the efficacy of the ROP position
are discussed in comparison to other studies using BIO, the application
of proparacaine HCl 0.5% 30 s before examination and pacifiers (Dilli
et al., 2014; Padhi et al., 2015; Ribeiro et al., 2013). Studies of infant po-
sitioning in literature have used the reversed kangaroo mother care
(Padhi et al., 2015) and the facilitated tucking approaches in conjunc-
tion with other non-pharmacological methods (Ribeiro et al., 2013).
Padhi et al. (2015) evaluated the effects of the reversed kangaroo
mother care (R-KMC) position on physiological variables and the stress
level of preterm infants through such responses of newborns as squeez-
ing the eyes, squeezing the eyes and crying, and brow bulge and crying.
The effects of the reversed kangaroo mother care position on pain were
Table 3
Comparison of oxygen saturation of preterm infants (N = 70).

Oxygen Saturation Experimental (n =
35)

Control (n = 35) bp

Mean ± SD Mean ± SD

Before examination 93,73 ± 4,54 94,44 ± 3,72 0,475
During examination 93,20 ± 6,88 92,97 ± 4,52 0,868
After examination 95,44 ± 5,09 94,88 ± 4,00 0,610

Mean ± SD dp Mean ± SD dp
Before-during examination -0,53 ± 6,37 1000 −1,47 ± 4,62 0,204 0,481
Before-after examination 1,71 ± 5,27 0,192 0,44 ± 4,31 1000 0,273
During-after examination 2,24 ± 6,03 0,106 1,91 ± 4,01 0,052 0,879

bIndependent Samples t-test.
dBonferroni corrected post-hoc tests.



Table 4
Comparison of PIPP scores of preterm infants (N = 70).

PIPP Scores Experimental (n =
35)

Control (n = 35) bp

Mean ± SD Mean ± SD

Before examination 2,34 ± 1,00 2,66 ± 1,35 0,272
The beginning of
examination

6,51 ± 1,84 10,69 ± 2,99 0,001⁎⁎

The end of examination 5,34 ± 1,85 8,97 ± 2,83 0,001⁎⁎

After examination 3,43 ± 1,20 5,09 ± 2,51 0,003⁎⁎

Mean ± SD dp Mean ± SD dp
Before - beginning 4,17 ± 1,95 0,001⁎⁎ 8,03 ± 3,68 0,001⁎⁎ 0,001⁎⁎

Before - end 3,00 ± 2,03 0,001⁎⁎ 6,31 ± 3,31 0,001⁎⁎ 0,001⁎⁎

Before - after 1,09 ± 1,22 0,001⁎⁎ 2,43 ± 2,99 0,001⁎⁎ 0,018⁎

Beginning - end −1,17 ±
2,15

0,017⁎⁎ -1,71 ±
2,73

0,004⁎⁎ 0,448

Beginning - after −3,09 ±
2,0

0,001⁎⁎ −5,60 ±
3,41

0,001⁎⁎ 0,001⁎⁎

End - after −1,91 ±
1,70

0,001⁎⁎ −3,89 ±
2,52

0,001⁎⁎ 0,001⁎⁎

bIndependent Samples t-test.
dBonferroni corrected post-hoc tests.
The Beginning of examination: Insertion of the eyelid speculum into the first eye.
The End of examination: Removal of the eyelid speculum from the second eye.
⁎ p b 0,05.
⁎⁎ p b 0,01.
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not evaluated using an objective measurement tool (such as PIPP), and
this was mentioned in as a limitation of their study (Padhi et al., 2015).

The study by Padhi et al. (2015) and this study differ in termsof sam-
ple size and themethods used for the assessment of pain and physiolog-
ical variables. In this study, the heart rate and oxygen saturation of the
preterm infants were evaluated before, during and after the screening
examination using a pulse oximeter, which measures the relevant vari-
ables every 2 s, and themean values were calculated by transferring the
data into a digital environment. The study by Padhi et al. (2015) qual-
ifies as a pilot study involving 20 preterm infants. This study, in which
the ROP position was adopted and which involved 70 preterm infants,
evaluated pain levels using the PIPP scale. The mean pain score in the
experimental group in which the ROP position was applied was consid-
erably lower than in the control group. In the study by Padhi et al.
(2015), four preterm infants showed eye squeezing only, six showed
eye squeezing and crying, two showed brow bulge and crying, and
eight infants completed the screening examinationwithout eye squeez-
ing or crying. The authors reported that preterm infants showed tempo-
rary and mild-to-moderate levels of stress response when the reversed
kangaroo mother care position was adopted, and that they were com-
fortable during the screening examination.

In the study by Padhi et al. (2015), oxygen saturation below 92%, an
increase in the heart rate N10 beats perminute, and an increase in respi-
ratory rate N10 breaths per minutewere identified as a sign of stress re-
sponse. It was reported that 60% of preterm infants experienced an
increase in heart rate N10 beats per minute, 50% experienced an in-
crease in respiratory rate N10 breaths per minute and 25% showed
Table 5
Intraclass correlation coefficient scores between researcher and first observer.

PIPP scores Researcher
Mean ± SD (Me

Experimental
n = 35

Before examination 2,34 ± 1,00 (2)
The beginning of examination 6,51 ± 1,84 (6)
The end of examination 5,34 ± 1,85 (5)
After Examination 3,43 ± 1,20 (3)

Control
n = 35

Before examination 2,66 ± 1,35 (2)
The beginning of examination 10,69 ± 2,99 (1
The end of examination 8,97 ± 2,83 (10
After examination 5,09 ± 2,51 (5)

ICC: intraclass correlation coefficient.
⁎⁎ p b 0.01.
both responses simultaneously. No infants were reported with an oxy-
gen saturation level below 92% in the study. Similar to the study by
Padhi et al., this study reported a 10 beats/min higher mean heart rate
in preterm infantswhen compared to the control group, and amean ox-
ygen saturation above 93%. Despite the methodological differences be-
tween the studies, it can be speculated that like the reversed kangaroo
mother care position, the ROP position can be considered effective in
providing comfort to the infant and the maintenance of physiological
stability.

The randomized and controlled experimental study by Dilli et al.
(2014) evaluated the ability of oral sucrose to reduce pain. In the
study, 32 preterm infants in the experimental group received sucrose
24% + pacifier, while 32 infants in the control group received distilled
water + pacifier, and the pain, crying time, heart rate and oxygen satu-
rationwere evaluated using the PIPP scale. The crying timewas lower in
the preterm infants that received sucrose 24% + pacifier than the in-
fants who received distilled water + pacifier, with a mean crying time
of 58.7 ± 16.6 s recorded in the oral sucrose group. In this study, the
mean crying time in preterm infants in the ROP position + pacifier
group was 42.49 ± 18.94 s, which was shorter than that reported by
Dilli et al. Considering the use of a pacifier in the experimental and con-
trol groups and the similar sample sizes between the groups, the ROP
position can be suggested as being more effective in the reduction of
crying times than sucrose.

In the study byDilli et al. (2014), the pain level of the preterm infants
was evaluated before and during the screening examination. Dilli et al.
(2014) assessed pain levels after the examination of the first eye was
completed, and did not include an examination of the second eye in
the pain assessment. In this study, in which the ROP position was
adopted, pain was evaluated before, at the beginning, at the end and
after the screening examination. The pain scores before and at the be-
ginning of the screening examination were compared between the
two groups. The mean pain score before the screening examination
was 2.0 ± 0.6 in the sucrose + pacifier group and 2.34 ± 1.00 in the
ROPposition+pacifier group. The pain score at the beginning of the ex-
amination in preterm infants in the ROPposition indicates the pain level
assessed during examination of the first eye after insertion of the spec-
ulum into the first eye. Accordingly, themean pain scorewas 13.7± 2.1
in the sucrose + pacifier group and 6.51 ± 1.84 in the ROP position
+pacifier group. Based on this data, the ROP position can be considered
more effective in reducing pain than sucrose.

Tachycardia, decrease in oxygen saturation, bradycardia and apnea
can be observed in association with acute pain during screening exam-
inations of preterm infants (Mitchell et al., 2011). In the study by Dilli
et al. (2014), 37.5% of preterm infants in the sucrose group experienced
tachycardia (N180 bpm) 18.8% experienced bradycardia (b100 bpm),
and 18.8% experienced a decrease in oxygen saturation below 85%,
whereas tachycardia, bradycardia and desaturation episodes occurred
in a higher number of infants in the control group. The mean heart
rate during the examination of preterm infants in the ROP position
+ pacifier group in this study was 162.12 ± 19.74 during the examina-
tion and 164.14 ± 19.17 bpm after the examination. The mean oxygen
dian)
First Observer
Mean ± SD (Median)

ICC p

2,31 ± 0,99 (2) 0,986 0,001**
6,43 ± 1,70 (6) 0,959 0,001**
5,40 ± 1,70 (5) 0,946 0,001**
3,40 ± 1,17 (3) 0,908 0,001**
2,66 ± 1,35 (2) 1000 0,001**

1) 10,51 ± 2,69 (11) 0,972 0,001**
) 9,20 ± 2,70 (10) 0,955 0,001**

9,20 ± 2,70 (10) 0,964 0,001**



Table 6
Intraclass correlation coefficient scores between researcher and second observer.

PIPP scores Researcher
Mean ± SD (Median)

Second observer
Mean ± SD (Median)

ICC p

Experimental
n = 35

Before examination 2,34 ± 1,00 (2) 2,34 ± 1,00 (2) 1000 0,001**
The beginning of examination 6,51 ± 1,84 (6) 6,49 ± 1,76 (6) 0,987 0,001**
The end of examination 5,34 ± 1,85 (5) 5,34 ± 1,88 (5) 0,984 0,001**
After examination 3,43 ± 1,20 (3) 3,49 ± 1,15 (3) 0,979 0,001**

Control
n = 35

Before examination 2,66 ± 1,35 (2) 2,63 ± 1,37 (2) 0,996 0,001**
The beginning of examination 10,69 ± 2,99 (11) 10,60 ± 2,79 (11) 0,991 0,001**
The end of examination 8,97 ± 2,83 (10) 9,00 ± 2,70 (10) 0,979 0,001**
After examination 5,09 ± 2,51 (5) 5,14 ± 2,50 (5) 0,991 0,001**

ICC: intraclass correlation coefficient.
⁎⁎ p b 0.01.
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saturation was 93.20 ± 6.88 during the examination and 95.44 ± 5.09
after the examination, and no episodes of desaturation were observed.
It can be suggested, based on these results, that the ROP position per-
forms better than sucrose in maintaining the physiological variables
within normal ranges, and can have favorable effects on physiological
variables.

The mechanism of action of oral sucrose is that it decreases endoge-
nous endorphin concentrations and provides better pain control when
used in combination with non-nutritive sucking (American Academy
of Pediatrics & Fetus and Newborn Committee, 2006). Routine care dur-
ing retinopathy screening examinations often involves the use of topical
anesthetic drops and pacifiers (Sun et al., 2010), and the use of the
swaddling method in addition to these methods have made it difficult
to determine which method is superior (Francis, 2016). The authors of
this study suggest that the ROPposition,which can be regarded as an al-
ternative to swaddling, provides more effective pain management than
the sucrose method, and so a comparison with the sucrose method is
suggested. The authors recommend further studies bemade comparing
swaddling and the ROP position.

According to Synactive Theory, pretermnewborns are unable to pre-
serve a flexion posture and to maintain physiological variables within
normal ranges during painful procedures, due to their anatomical and
physiological immaturity. Accordingly, preterm newborns are unable
to support behavioral organization during painful procedures (Als,
1986). The flexion posture of preterm infants in the ROP position sup-
ports behavioral organization. According to theNeonatal IntegrativeDe-
velopmental Care Model, positioning that supports developmental care
preserves the posture andmusculoskeletal system, and favorably effects
physiological parameters (Altimier & Phillips, 2016).

Strengths and limitations

The strengths of the study include the use of a randomized and con-
trolled study design, the number of preterm infants included in the
study being higher than those in other studies (Dilli et al., 2014; Padhi
et al., 2015), the position being a non-pharmacological and easily appli-
cable method, the crying time in preterm infants being lower than in
those receiving sucrose-dipped pacifier (Dilli et al., 2014), the lack of
need for a preliminary preparation or intervention before positioning,
Table 7
RM-ANOVA test results in heart rate, oxygen saturation and PIPP scores.

Within-subject

Time

Heart rate F = 22.415, p b 0.001⁎⁎

Oxygen saturation F = 3.461, p = 0,067
PIPP scores F = 17.163, p b 0.001⁎⁎

F: Repeated Measures ANOVA test.
⁎ p b 0,05.
⁎⁎ p b 0,01.
the high efficacy in relieving pain, the first study to evaluate the effec-
tiveness of positioning on pain control during eye screening examina-
tions, and the position being a method based on touching that
increases the comfort of the preterm infant and supports self-soothing.

As an important limitation of the study, the authors experienced dif-
ficulties in discussing the results of infant positioning, as this was the
first study in literature to use subjectivemeasurementmethods to eval-
uate infant positioning. So we have recommended that other non-
pharmacological and pharmacological methods as R-KMC, swaddling
and oral sucrosewill comparewith ROP position by randomized control
trials.
Conclusion

The ROP position can be considered effective in the maintenance of
the oxygen saturation and heart rate of preterm infants within normal
ranges.Maintaining physiological variables within normal ranges by re-
ducing pain can be effective in decreasing crying times and in
comforting the infant. The extra-uterine positioning of the infant, simi-
lar to that in the intrauterine environment with definite borders in a
360-degree confined space is important for the neurological and physi-
ological development of an infant. Positioning preterm infants in such a
way that their development is supported not only affects neuromotor
and musculoskeletal development, but also supports stress reduction
(Altimier & Phillips, 2016).

Although not specified within the NIDCAP approach, we recom-
mended the ROP position as a defined, specific position that can be in-
corporated into NIDCAP care. It is an effective non-pharmacological
means of reducing pain and comforting the infant that can be included
in supportive positioning methods in clinical practice.
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