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ABSTRACT
BACKGROUND AND OBJECTIVE: Neonatal pain causes changes in the structure and function of brain in addition
to acute physiologic symptoms and is followed by delayed development of infants. This study aims to determine the
implementation of pain management and assessment in neonatal intensive care units.
METHODS: This cross-sectional study was conducted among 138 nurses working in neonatal intensive care units
through census. The data were collected using researcher — made questionnaire including two parts: pain management
and assessment and demographic information. The minimum and maximum scores were 0 and 552, respectively, shown
in the form of percentage.
FINDINGS: At a response rate of 80.23%, the mean age of participants was 31.76+5.41 years and the mean experience
of nurses working in a neonatal intensive care unit was 4.36 + 3.58 years. The cases of implementation of pain
management and assessment were as follows: care management for pain reduction (72.8%), allow parents to relieve pain
(68.5%), swaddling (66.7%), pain assessment while implementing therapeutic and caring measures (62.9%), the use of
sucrose solution (61.6%), teaching parents about observing pain symptoms in the infant’s face (58.7%), recording infant’s
pain behaviors and the method for relieving the pain (52.4%), pain assessment at least every 4 hours (52.2%) and the use
of valid tools for pain assessment (36.8%).
CONCLUSION: According to the results of this study, pain management and assessment was implemented in more
than half of the cases.
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Introduction

In recent decades, the development of technological
and pharmaceutical facilities and the improvement of
newborn care have reduced the mortality rate of infants
(1). However, it should be acknowledged that many
care and treatment methods in the neonatal intensive
care unit will have a negative effect on neonatal
development (2, 3).

Studies have shown that infants admitted to NICU
receive 10 to 16 painful ways of care during the day
(4,5). Management and evaluation of pain is one of the
important therapeutic goals for the newborns in the 21st
century, while neonatal pain was overlooked during the
twentieth century, (6) which, unfortunately, resulted in
the surgery of infants without anesthesia or with
minimal anesthesia until the late 1980s (7).

Since the early 1980s, researchers have realized that
infants are capable of understanding pain and respond
to it. In the meanwhile, the threshold of pain in
premature infants is 30 — 50% lower than that of adults
and children (8, 9).

Physiologic response to neonatal pain includes
changes in the gastrointestinal tract, pulmonary
function, and impairment in the immune system
response (10). Infants develop more hormonal,
metabolic and cardiovascular changes than children
after surgery (11). Neonatal response to painful stimuli
is a behavioral and physiological reflex, and is often
overlooked (12).

Chronic pain has a negative impact on the
development of the brain; it also affects other vital
organs and endangers the life of the infant, and
ultimately has adverse effects on the future
development of the infant (9, 13).

Given the neonatal pain complications, the
American Academy of Pediatrics and the Canadian
Pediatric Association in 2006 (14) suggested that each
neonatal care department should have guidelines for
controlling pain. With the development of knowledge
on pain, the assessment and management of neonatal
pain is still challenging (5, 14).

Today, more than 40 precautionary and pain
assessment tools for preterm and term infants are
designed for research purposes, which may be difficult
to use at bedside (15). The neonatal pain is not well
controlled for various reasons, including limited
therapeutic options and the concern about the side
effects of analgesics (11). It should be noted that
neonatal pain management is interdisciplinary and
should be performed with the help of doctors, nurses
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and other members of the treatment team (16, 17).
Considering the need for painless care for optimal
growth and development, developmental care was
designed in this regard (2).

One aspect of developmental care management is
pain management (18-20). The preferred method for
assessing pain is the expression of pain by the patient.
However, infants have no ability to speak and express
pain, so nurses' ability to assess pain is very important
in the management of neonatal pain (21).

Another important problem in managing pain in
preterm and term infants is the use of non-
pharmacological methods for mild pains that can be
implemented by nurses and without a physician's
prescription (16).

Several developmental care interventions including:
hugging, shaking, swinging, breastfeeding, intrauterine
conditions, nonnutritive sucking, sucrose, skin contact (22-
24), and swaddling are among the non-pharmacological
neonatal pain management techniques (16).

Decrease in the frequency of painful procedures
(such as the frequency of tracheal suction, sampling
from heel), using standard recommendations for sucrose
solution use, neonatal pain assessment at least every 4
hours and using pain management methods during heel
sampling, intravenous blood sampling, circumcision,
tracheal intubation in non-emergency cases, mechanical
ventilation and postoperative pain are other methods for
management of neonatal pain (6, 11).

The pain in infants admitted to NICU is also
worrying for parents. Providing parents with more
information about neonatal pain encourages them to
participate in pain management and reduces their
anxiety (23).

Few studies have been conducted on the knowledge
and performance of nurses in evaluating and controlling
the pain of the infants (21). In a study, more than half of
nurses in California acknowledged that pain in their
neonates was not well managed, and the lack of
evidence-based guidelines for pain control was one of
the barriers to pain management (25).

According to studies in Jamaica and Australia,
nurses and physicians had little knowledge about pain
assessment and the use of pharmaceutical and non-
pharmaceutical methods of pain control (26, 27).
According to a study, less than half of the nurses (44%)
stated that neonatal pain was well managed in their ward
(212).

The results of the study of Lake indicated that
according to nurses’ view, neonatal pain was not
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managed in 80% of the cases (17). In a study in Jordan,
Razeq et al. indicated that nurses rated the
implementation of neonatal pain care to be lower than
optimal level (28).

Neonatal pain management in other countries is
faced with problems and not desirable. Therefore, this
study was conducted to evaluate the implementation of
neonatal pain management by nurses of neonatal
intensive care units in teaching hospitals affiliated to
Tehran University of Medical Sciences in order to
clarify the results of neonatal pain management and to
help caregivers to improve the quality of neonatal pain
management.

Methods

This cross sectional study was conducted in the
second half of 2012 to evaluate neonatal pain
management and assessment in the neonatal intensive
care units in 9 neonatal intensive care units in Tehran
University of Medical Sciences after being approved by
the ethics committee of Tehran University of Medical
Sciences. 172 nurses working in these wards with more
than 6 months work experience entered the study by
census and 138 nurses participated in the study.

The data on the implementation of neonatal pain
management and assessment were completed using a
self-made questionnaire entitled "An Assessment of the
Implementation of Developmental Care Aspects"” (20).
The questionnaire consists of two parts: A.
Demographic characteristics were analyzed based on
three questions: age, work experience in neonatal
intensive care unit and participation in workshop and
training courses for management and assessment of
pain; B.

The implementation of pain management and
assessment included 10 items in which participants
rated their performance using five-level Likert scale
with the following options: "always" (a score of 4),
"often" (a score of 3), "sometimes" (a score of 2),
"rarely" (a score of 1) and "never" (a score of 0). Finally,
the scores for each item were summed and expressed as
the percentage of implementation for each item. The
minimum and maximum points for each item range
from 0 to 552.

For content validity and structural validity, the
comments of 17 faculty members of the neonatal group
of the Faculty of Nursing and Medicine, nurses and head
nurses in the neonatal intensive care unit were used. For

reliability, kappa coefficient tool was calculated for
each questionnaire option and the kappa coefficient was
found to be 60 to 95%.

In order to complete the questionnaire, it took
participants about one week to complete it at the right
time so that the working conditions and job stress would
have the least effect in filling the questionnaire.
Completing each self-report questionnaire took 10
minutes max.

Data were analyzed using descriptive statistics and
independent t-test in SPSS 20 software, while p<0.05
was considered significant.

Results

With a response rate of 80.23%, the average age of
138 nurses participating in this study was 31.76 + 5.41
years. The average nursing experience in the neonatal
intensive care unit was 4.36+3.58 years. Of the 138
nurses, only 63 nurses (45.7%) participated in
workshops and training courses on pain management
and assessment.

There was a direct correlation between participating
in the workshops and the training courses and the
implementation of pain management and assessment
(r= 0.3, p<0.001), which indicates that participation in
the workshops and the training courses improves pain
management and assessment. The mean percentage of
implementation of pain management and assessment
was 59.16+18.98%.

The rate of implantation of each pain management
and assessment item respectively include: Regulating
healthcare to reduce pain and discomfort in infants
(such as decreasing the frequency of endotracheal
suctioning, decreasing the frequency of blood sampling
and venipuncture) (72.8%), allowing parents to relieve
infant’s pain and discomfort (68.5%), swaddling the
infant (as a non-pharmacological method) to reduce the
pain caused by stressful or painful treatment and care
(66.7%), assessing neonatal pain at each treatment and
care session (62.9%), using sucrose solution (as a non-
pharmacological method) to reduce pain caused by
stressful or painful treatment and care (61.6%),
educating parents about how to pay attention to pain
symptoms on the face of the infant (58.7%), recording
the pain behaviors and how to relieve it (52.4%),
assessing neonatal pain at least every 4 hours (52.2%)
and the use of valid instrument for assessing neonatal
pain (36.8%) (table 1).
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Table 1. The rate of implementation of pain management and assessment items
Always  Often  Sometimes Rarely Never
NED) N(%) N(%b) N(%) N(%b)

Total

Pain assessment and management items : .
implementation rate

Allow parents to relieve their infant's pain and
discomfort

34(24.6) 48(34.8) 45(32.6)  8(5.8)  3(2.2) 68.5

Assess the neonatal pain after each therapeutic

and caring measure 26(18.8)  55(39.9)

31(225) 16(11.6) 10(7.2) 62.9

Teach parents how to pay attention to signs of

iain or discomfort in the infant's face.

23(16.7) 35(25.4) 54(39.1) 19(13.8) 7(5.1) 58.7
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Assess neonatal pain At least every 4 hours 23(16.7) 35(25.4) 35(25.4) 21(15.2) 52.2

Discussion

In the present study, nurses reported moderate
management and assessment of neonatal pain.
According to a study by Cong et al., less than half of
nurses (44%) stated that the neonatal pain was well
managed in their ward (21). The results of the Lake’s
study indicated that, according to nurses, 80% of the
cases did not manage the pain in the infants (17).
According to a study by Razeq et al. in Jordan, nurses
reported suboptimal neonatal pain management (28).
All of the above-mentioned results are consistent with
the results of the present study and show the need for
improvement in the management of neonatal pain. In
the present study, less than half of the nurses were
trained in neonatal pain management, while the results
showed that participation in workshops and training
courses improved neonatal pain management and
assessment. A study in Finland showed that nurses had
little knowledge about the fact that premature infants
are more susceptible to pain and complications than
term neonates (29).

In North America, about 50 percent of nurses did not
receive adequate and continuous education about
neonatal pain, and nurses' perceptions of pain control
were significantly related to their training in this field
(21). Therefore, one of the most important reasons for

(17.4)

the poor management of neonatal pain is the lack of
awareness of nurses in this area. In the present study,
most nurses regulated the healthcare to reduce neonatal
pain (such as decreasing the frequency of endotracheal
suctioning, reducing the frequency of blood sampling
and venipuncture), which is consistent with the results
of the study by Cong et al. (21).

Therefore, it shows that most nurses have a positive
attitude toward reducing the pain of the neonates and
they try to do this. In the present study, more than half
of the nurses allowed parents to relieve the pain of their
infant and educated parents about pain symptoms on the
infant’s face. In another study, nurses agreed with the
parents' participation in controlling the neonatal pain
(30). In a study in Finland, the majority of nurses also
stated that the parents' hug and touch of the infant are
some of the pain relief methods (31). According to the
results of a study in Canada, the presence of parents
alongside infants had a positive effect on non-
pharmacological control of pain (32). In a study by
Franck et al., educating parents about pain helped
parents play a more active role in controlling neonatal
pain (33). Consequently, according to results of the
studies, parents' education and their presence are
effective in controlling the neonatal pain. In the present
study, more than half of the nurses used swaddling and
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sucrose to reduce the neonatal pain. In a study by Khoza
et al. in South Africa, nurses preferred Non-
pharmacological methods of pain control such as
sucrose and swaddling over other methods (34). The
results of a study by Cong et al. indicated that 79% of
nurses used non-pharmacological pain control (21).
Jeong et al. in their study in South Korea stated that
nurses used non-pharmacological methods more than
pharmacological methods for pain control (35).
According to the results of a study by Johnston et al. in
Canada, half of the painful care and treatment methods
were performed without pain relief (32). The results
indicate that with a positive attitude, nurses can manage
neonatal pain without restrictions and doctors’ order
and by using non-pharmacological methods.

In order to manage neonatal pain, nurses' ability to
assess neonatal pain is very important and should be
done using a valid instrument (21). In the present study,
more than half of the nurses assessed the pain of the
infant at each stage of the treatment and care sessions.
Half of them recorded the neonatal pain and how it was
relieved, and they assessed the neonatal pain as vital
signs every 4 hours, but unfortunately few nurses used
valid pain assessment tools. The results of Noghabi et
al. showed that nurses' performance was poor in
assessing pain and none of the nurses used the pain
assessment tools (36).

Polkki et al. in Finland reported that more than half
of nurses assessed pain in premature infants without
using pain assessment tools (29). A study by Harrison
et al. in Australia found that only 6% of neonatal
sections used pain assessment tools for regular pain
assessment (37). In UK, Akuma et al. reported that only
2.5% of nurses and doctors were familiar with pain
assessment tools (38). A study in Japan also found that
more than 60% of neonatal intensive care units did not
use pain assessment tools, and less than 20% had
written guidelines for pain management (39). In a study
in South Africa, two third of nurses referred to the lack
of guidelines for controlling neonatal pain (34). In the
study of Cong et al., only 43% of nurses stated that the
neonatal pain management guidelines were evidence-
based (21). A study by Harrison et al. demonstrated that
most neonatal intensive care units in Australia do not
have a policy to guide pain management (37).

According to a study in South Korea, 92% of neonatal
nurses mentioned guidelines in their section, but only
about 70% read the guidelines and were trained for its
implementation (35). In a study in Italy, Lago et al.
focused on improving the neonatal pain management
after a five-year period since the provision of a pain
management instruction from 2004 to 2010, and
reported that despite all improvements, management of
pain is still not optimal and the subject of neonatal pain
should be addressed through quality improvement
programs (40).

Therefore, the results of this study and most other
studies show that in neonatal care units, pain assessment
tools and neonatal pain management guidelines are
either absent or are not appropriately used and
implemented.

However, lack of appropriate trainings for nurses
regarding the use of pain assessment tools is one of the
barriers to neonatal pain control (25, 38). Considering
that neonatal pain has negative effects on recovery
process and can increase health care costs, it is
recommended that key measures be taken by the
Department of Maternal and Child Health, Ministry of
Health, in order to bring about a fundamental change,
improve the performance and assess pain as the fifth
vital symptom.

Since neonatal pain  management is an
interdisciplinary task, educating all group members
should be a priority and more attention should be paid
to the topic of neonatal pain control and its methods in
nursing courses, especially in courses of Master of
Neonatal Care Nursing, Neonatology Super Specialty
and Pediatric Surgery. More attention should be paid to
the role of parents as the best neonatal pain reliever.
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