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Abstract 
All newborn infants have to deal with pain from painful procedures, both normal newborn infants and ill newborn infants. And especially newborn infants who are sick and are treated at the hospital [1]. This study was descriptive research which aimed at investigating the types of painful procedures, frequency of pain, pain score, and pain management methods to relieve pain caused by painful procedures in newborn infants. The study findings could also be utilized as baseline data for further research to plan for nursing care practices to appropriately relieve pain caused by painful procedures in newborn infants. The population in this study was after birth sick neonate over 29 weeks gestational age who were admitted to sick newborn unit at Phrapokklao Hospital, Chanthaburi Province, Thailand. About 109 newborn infants between February 18, 2013 and April 30, 2013. Select sample according to the inclusion criteria. Assessing pain in neonate used Neonatal Infant Pain Scale (NIPS) that was translated by Sudarat Supapong (2001) [2], assess physiologic change include heart rates and oxygen saturation and recording the behavior of neonate in response to pain during procedure. Analysis of the data by descriptive statistics. The study findings revealed that types of pain procedures in newborn infants receive in the first 72 after birth were 14 procedures. Frequencies of procedures in the first 24, 48 and 72 hours after birth were 674, 872 and 962 respectively. The average frequencies of procedures were 6.18 times, 8 times and 8.83 times per day per subject. Intradermal injection and lumbar puncture the most pain score were 6.50 followed by intramuscular injection, intubation nasal prong, heel stick pain score were 6.21, 6 and 5.72 respectively. The mean heart rate increased during all procedures and the mean oxygen saturation decreased during all procedures. The number of pain management were did not receive to 100% of infants received. It could be seen that commonly found there pain management both pharmacological and non- pharmacological pain management. The most commonly used pain management method during painful procedures was swaddling. The researcher recommends that should also be conducted to develop pain management methods to ensure comprehensiveness and effectiveness of nursing care. 
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Introduction
All newborn infants have to deal with pain from painful procedures, both normal and ill newborn infants. Immediately after birth all newborn infants receive painful procedure such as intramuscular injection of vitamin K, diagnosis test for phenylketonuria and hypothyroidism and intradermal injection of BCG vaccine [1]. And especially newborn infants who are sick and are treated at the hospital, who are examined and treated [3].  Medical care procedures that can cause pain include heel sticks, suction, percussion, venipuncture, peripheral intravenous infusion, umbilical catheter [4], insertion of nasogastric tube [5], etc.  In Thailand, a study has been conducted to explore painful procedure newborn infants in the neonatal ward received within the first 24 to 72 hours and reported that within the first 24 hours, each newborn infants would receive heel sticks 3.45 times, venipuncture 3 times, suction 8.83 times, intubation endotracheal tube 1.71 times, injection 3.21 times, and wound dressing 1.6 times on average [6]. Another study carried out overseas has revealed that newborn infants received pain from heel sticks the most, accounting for 56%, followed by endotracheal suctioning at 26%, and intravascular catheter at 8% [7]. Moreover, it has been documented that sick newborn infants suffer from pain caused by medical care procedures five to 15 times per day each [8]. 

Unlike children and adults, newborn infants are unable to communicate verbally to indicate their pain to others.  For this reason, pain relief efforts for newborn infants may be overlooked by adults [9]. In addition, there may be a misunderstanding that newborn infants do not perceive pain because their brain is not developed well enough to perceive and respond to pain [10]. In addition, it is wrongly believed that the cerebral cortex of newborn infant is unable to recognize and interpret the meaning of pain [11].  In fact, a number of previous studies have shown that newborn infants are able to respond to arousals as soon as they were born because their sensory nerve fibers begin to develop since their mother’s gestational age is about seven weeks and they continue to develop until the newborn infants are able to perceive and respond to pain when the gestational age is 20 weeks [12-17]. However, newborn infants are unable to manage pain by themselves.


Newborn infants who have perceived pain from various painful procedures will have physiological, behavioral, and biochemical responses [18, 19]. For example, increase in respiratory rate, heart rate, blood pressure, and decrease in oxygen saturation [18, 20-23], facial expressions, crying, body movements, bulging brow, and squeezed – shut eyes [24]. 

Pain affects daily living activities of newborn infants [25]. Thus, it can be seen that pain has many negative effects on newborn infants, both short-term effects and long-term effects.  If newborn infants do not receive appropriate pain relief, severe complications and death may take place.


Pain relief is a significant role of nurses, particularly nurses who provide care to newborn infants who are unable to communicate verbally to make others understand their pain.  At present, there are many pain relief methods for newborn infants —both pharmacological management and non-pharmacological management [26].
 When providing nursing care practices to patients in accordance with the treatment plan or within nurses’ liberal role, nurses may feel that their nursing care given to patients is considered routine care, so they do not consider the number of times newborn infants have to suffer from pain or the effects that pain may have on newborn infants.  Some nurses still misunderstand that newborn infants do not feel pain, lack knowledge and understanding of assessment, and lack ability and skills to relieve pain in newborn infants [9]. In fact, nurses are important persons who provide close and constant care to newborn infants 24 hours a day.  They are the persons who provide nursing care that causes pain, and at the same time they are the persons who can relieve the newborn infants’ pain.  Therefore, nurses need to realize the significance of avoidance of painful care procedures and reduction of unnecessary care procedures to lower the number of times newborn infants have to endure pain, as well as the significance of pain relief in newborn infants.


A review of related research conducted in Thailand has shown that there are not many studies that have been carried out to investigate the type and number of care procedures that cause pain in newborn infants.  Most of the existing studies were conducted a long time ago such as the study conducted by Supattra Jarungpan and colleagues [6]. Furthermore, there is no study conducted in Thailand that reports on severity of pain and pain relief methods for each of the care procedures newborn infants receive.  In other countries, most of the studies were retrospective studies that were collection from nursing and medical charts of newborn infants such as study of Cignacco and colleagues (2009) [27].  Even though some prospective studies were conducted, they did not investigate the severity of pain or pain management methods newborn infants received during each painful procedure such as study of Carbajal and colleagues (2008) [28] and most of the studies were study in NICU (Neonatal intensive care unit). Moreover, at present, the numbers and types of medical care procedures have changed due to advances in medical technology.  For these reasons, the researcher was interested in investigating pain received by newborn infants, types of painful procedures, frequency of pain received by newborn infants, levels of pain intensity of newborn infants during each painful procedure, and pain management from each painful procedure in sick newborn unit during the first 72 hours after birth. It was anticipated that the findings of the present study could be used as baseline data to raise nurses’ awareness of reduction of painful procedures that cause pain in newborn infants.  The study findings could also be utilized as baseline data for further research to plan for nursing care practices to appropriately relieve pain caused by painful procedures in newborn infants.
Methodology
The population in this study was after birth sick neonate over 29 weeks gestational age, Apgar score not less than 7at 1 and 5 minute, without neurological impairment congenital abnormalities and septic shock, response to pain who were admitted to sick newborn unit at Phrapokklao Hospital, Chanthaburi Province, Thailand And their parents agreed to allow their neonate’ participation in the study About 109 newborn infants between February 18, 2013 and April 30, 2013. Select sample according to the inclusion criteria. Assessing pain in neonate used Neonatal Infant Pain Scale (NIPS) was devised by Lawrence and colleagues [29], that was translated by Sudarat Supapong (2001) [2] to assess the behavior of neonates in response to pain 6 parameter, assess physiologic change include heart rates and oxygen saturation by pulse oximeter and video recording the behavior of neonate in response to pain during procedure. One week after data collection, the researcher assesses behavioral, heart rate and oxygen saturation baseline (before 2 minute), during, 5 minute afterwards and 10 minute afterwards from videotape by computer. Analysis of the data by descriptive statistics.

                                                                                                                    




Figure 1:
Steps of video recording
Results
The study findings revealed that types of pain procedures in newborn infants receive in the first 72 after birth were 14 procedures. Frequencies of procedures in the first 24, 48 and 72 hours after birth were 674, 872 and 962 respectively. The average frequencies of procedures were 6.18 times, 8 times and 8.83 times per day per subject. (Table 1.) Intradermal injection and lumbar puncture the most pain score were 6.50 followed by intramuscular injection, intubation nasal prong, and heel stick pain score were 6.21, 6 and 5.72 respectively. (Table 2.) The mean baseline heart rate all procedure between 120 -154 beat per minute, heart rate all procedure between 118-162.50 beat per minute, mean heart rate at 5 minute and 10 minute afterwards between 120- 150.50 beat per minute and between 114-154.50 beat per minute respectively. The mean heart rate increased during all procedures. The mean baseline oxygen saturation was 93.50 - 99 %. The mean oxygen saturation during procedure was 93-99 %. The mean oxygen saturation 5 minute afterwards was 95.50 – 99 % and the mean oxygen saturation 10 minute afterwards was 97.5 – 99 %. The mean oxygen saturation decreased during all procedures and increase nearby the mean baseline at 5 minute and 10 minute afterwards. It could be seen that commonly found there pain management both pharmacological and non- pharmacological pain management. The number of pain management methods.  Reception of pain management methods during each nursing care procedures varied in number.  During intradermal injection, lumbar puncture, and wound treatment, 100% of the infants received pain management.  The nursing care procedures during which the number of infants who received pain management methods was higher than that of the infants who did not receive any pain management methods were heel stick and venipuncture, accounting for 64.59% and 61.17%, respectively.  The nursing care procedures during which the numbers of infants who received and who did not receive pain management methods were equal were endotracheal suctioning and peripheral intravenous infusion.  The nursing care procedures during which the number of infants who received pain management methods was smaller than that of the infants who did not receive pain management method were intramuscular injection, nasal suctioning, tracheal suctioning, removal intravenous cannula, and insertion of gastric tube, making up 32.43%, 37.5%, 33.33%, 33.33%, and 22.22%, respectively.  Finally, the nursing care procedures during which the infants did not receive any pain management methods were intubation nasal prong and intubation endotracheal. (Table 3.) The most commonly used pain management method during painful procedures was swaddling.
Table 1. Type and frequency of pain procedures in the first 72 hours after birth. (n=109)

	Procedure
	24 Hour

(times)
	48 Hour

(times)
	72 Hour

(times)


Wound treatment
	11
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0
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209

111

88
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55

54

30

14

13

4

2

2

1

	Total
	674
	872
	962

	Per day per neonate
	6.18
	8
	8.83


Table 2. The mean total pain score value (Neonatal Infant Pain Scale), standard deviation and range (n = 109) response to painful procedure in the first 72 hours after birth.

	Procedure
	Mean
	SD
	Rang

	Intradermal injection

Lumbar puncture

Intramuscular injection

Intubation nasal prong

Heel stick

Intubation Endotracheal

Endotracheal suctioning

Nasal suctioning

Tracheal suctioning

Venipuncture

Removal intravenous cannula

Insertion of gastric tube

Peripheral intravenous infusion
	6.50

6.50

6.21

6

5.72

5.50

5.25

5.07

5.07

5.04

5.00

4.71

4.24
	.53

.71

1.74

0.0

1.59

.71

.50

1.44

1.44

1.87

1.05

1.14

2.15
	6-7

6-7

1-7

6

2-7

5-6

5-6

2-7

2-7

0-7

3-6

3-7

1-7


Table 3. Number, percentage of pain management in the first 72 hours after birth. (n = 109)

	Procedure
	24 hr 
	48 hr
	72 hr
	Total

	
	N (%)
	N (%)
	N (%)
	N (%)

	Intradermal injection (n=13)
	6 (100)
	5 (100)
	2 (100)
	13 (100)

	Lumbar puncture (n=2) 
	2 (100)
	0
	0
	2 (100)

	Intramuscular injection  (n=111)
	36 (32.43)
	0
	0
	36 (32.43)

	Intubation nasal prong (n=2)
	0
	0
	0
	0

	Heel stick (n=209)
	75 (60)
	45 (65.22)
	15 (100)
	135 (64.59)

	Intubation Endotracheal (n=3)
	0
	0
	0
	0

	Endotracheal suctioning (n=14)
	4 (57.14)
	3 (42.86)
	0
	7 (50)

	Nasal suctioning (n=88)
	19 (22.89)
	3 (100)
	2 (100)
	24 (37.5)

	Tracheal suctioning (n=88)
	19 (22.89)
	3 (100)
	2 (100)
	24 (37.5)

	Venipuncture (n=291)
	69 (46.94)
	73 (80.22)
	36 (67.92)
	178 (61.17)

	Removal intravenous cannula (n=30)
	3 (50)
	3 (37.50)
	4 (25)
	10 (33.33)

	Insertion of gastric tube (n=54)
	12 (22.64)
	0
	0
	12 (22.22)

	Peripheral intravenous infusion (n=54)
	18 (40)
	8 (100)
	1 (100)
	27 (50)

	Wound treatment (n=1)
	0
	0
	1(100)
	1(100)


Discussion and Conclusion
Types of painful procedures and frequency of painful procedures of newborn infants

The study findings revealed that there were a total of 13 types of painful procedures that newborn infants received within the first 48 hours and 14 types of pain procedures they received within the first 72 hours. The five most frequently found types of painful procedures were venipuncture, heel stick, intramuscular injection, nasal suctioning, and tracheal suctioning.  The study findings were consistent and inconsistent with the previous study.  The study findings were consistent with the findings of a previous study such as Supattra Jarungpan and colleague have reported that painful procedures newborn infants received within the first 24 hours were heel sticks, venipuncture, suction, intubation endotracheal tube, injection, and wound dressing [6]. And the study findings were inconsistent with the previous study due to the difference of the setting such as a study conducted by Carbajal and colleague study in neonatal intensive care unit revealed that 20 most common painful procedures unlike types of pain procedures newborn infants in this study revealed that 14 most common painful procedures [28]. 

In the present study, The average frequency of painful procedures newborn infants received within 24, 48, and 72 hours after birth was equal to 6.18, 8, and 8.83 times per infant per day. It is worth noting that the frequency of painful procedures of the newborn infants in this study was rather similar to that of the study conducted by Anand and colleague which revealed that sick newborn infants received five to 15 painful procedures per person per day on average [8]. A similar finding was reported by Carbajal and colleague that newborn infants endured pain caused by painful procedures seven times per day on average [28]. In the present study and the previous study showed slightly difference the total number of types of painful procedures. Anand and colleague revealed that sick newborn infants received five to 15 painful procedures per person per day on average [8] which study in neonatal intensive care unit is an intensive care unit specializing in the care of critical illness newborn infants
In the present study, the neonatal infant pain scale (NIPS) was used to assess behavioral responses to pain during all painful procedures. It could be seen that the findings of the present study were consistent with the findings of Cignacco and colleague [27]. However, there was one painful procedure during which infants in the two studies seemed to have a different level of pain.  In the present study, the newborn infants had moderate to severe pain during removal of intravenous catheter, but the infants in the study of and colleague did not have pain during the same procedure [27]. The results are different because pain responses in each study due to several factors such as gestational age [30-31], health and behavioral state [32], procedural techniques [33], and practitioner’s experience level [34].
The study findings showed that infants had an increase in heart rates during all painful procedures, and the means of heart rates reduced at five and ten minutes after pain procedure. And revealed that oxygen saturation of newborn infants during all painful procedures decreased and it would increase at five and ten minutes after painful procedure. The results of the study showed that there is consistency with physiologic of pain responses such that the pain impulse could stimulate the sympathetic nervous system to work and lead to increase in heart rates and decreased in oxygen saturation [35]. 
In this study, it was found that during each painful procedure, newborn infants may or may not have received pain relief method.  it could be seen that newborn infants received pain management only some of the time.  Sometimes a smaller number of them received pain relief methods, and at other times, they did not receive any pain relief methods at all. In this study, pain management is still underestimated or inadequately, analgesia was rarely given for procedures. There are many reasons such as lack of training in pain control, pain assessment leading to lack of pain management and pain prevention. In addition, there is limitation of workload make treatments for pain control and prevention were not routinely used in unit.
In this study, it was found that the most commonly found pain management methods were non-pharmacologic pain management methods.  There were altogether nine pain relief methods, the most commonly used pain management method during painful procedures was swaddling. Such findings were in congruence with the findings of Peeraparp Kampang who found that swaddling or securing the infants to prevent them from moving around was the most frequently chosen pain management method by nurses during procedure, making up 62.90% of the total because swaddling is a simple method, using existing equipment in unit and actually relief pain in newborn infant. 

Conclusion


The present study was descriptive research which aimed at investigating the types of nursing intervention that caused pain, frequency of pain of newborn infants, levels of pain of newborn infants caused by nursing intervention, and relief of pain in newborn infants caused by nursing intervention.  The study sample consisted of 109 newborn infants who were treated at the neonatal ward of Phrapokklao Hospital, Chanthaburi Province.  Data were collected between February 18, 2013 and April 30, 2013.  The study proposal was approved by the Institutional Review Board on Research Involving Human Subjects of the Faculty of Medicine, Ramathibodi Hospital, Mahidol University, with the approval code of ID 01-56-59ย.


The study sample was recruited based on the following inclusion criteria: they were sick newborn infants whose gestational age was 29 weeks old or older, they were boys or girls, their APGAR score at one and five minutes were equal to or higher than 5 points, they did not have a severe illness, they did not have neurological problems or congenital malformation, they did not have serious infections or septic shock, they were able to respond to pain, and their parents gave permission to the researcher to collect data from them.  


The instruments used in data collection were as follows:

1. A blood oxygen saturation and pulse oxymeter, Masimo Brand, Radical-7 Model

2. A video recorder to record newborn infants’ response to pain

3. A computer to watch the recorded video

4. The newborn infants’ general data record form including gender, date and time of birth, gestational age, birth weight, type of delivery, APGAR scores at one and five minutes, and diagnosis

5. The neonatal infant pain scale (NIPS) developed by Lawrence and colleague (1993) [29] and translated into the Thai language by Sudarat Supapong [2].  The neonatal infant pain scale was used to measure behaviors expressed by newborn infants in six aspects—facial expression, crying, breathing pattern, arm movement, leg movement, and alertness.  The scale was examined by a panel of five experts to confirm its content validity.  The reliability of the scale was also determined.  In this study, the researcher studied the neonatal infant pain scale and practiced assessing infants’ expression of pain until the researcher was confident to use the scale to assess newborn infants’ pain.  After that, the researcher and an expert who had experience using the scale tried out the scale by assessing and scoring pain from nursing intervention of ten newborn infants whose demographic characteristics were similar to those of the newborn infants in the main study.  The scores given by the researcher and the expert were then calculated to determine inter-rater reliability using Cohen’s KAPPA [36]. The reliability value of the neonatal infant pain scale was equal to 0.94.  The researcher kept the results of the neonatal infant pain scale for one week.  After that, the researcher watched the video and assessed pain of the same infants one more time.  Then, the two sets of scores were used to calculate intra-rater reliability using Cohen’s KAPPA.  The intra-rater reliability of the NIPS was equal to 1.0.

As regards data collection, the researcher met the father/mother of the newborn infants in the sample group to introduce herself, explain research objectives and data collection procedures, and protected the rights of human subjects.  The researcher informed the parents that data collected from their infants would be kept strictly confidential and would be reported only as group data with no identification of individual subjects.  The parents who agreed to let their newborn infants participate in the study were asked to sign the informed consent form.  After that, the researcher began data collection by recording general data of newborn infants onto the record form; date, time, and type of nursing intervention given to newborn infants; and pain reliefs administered to newborn infants to relieve pain from nursing interventions.  The sensor from the pulse oxymeter was attached to the hand or foot of the newborn infants that was not used in the intervention and turned on.  A video recorder was set up to record close-up images of the infants, with the pulse oxymeter in sight.  The video record was turned on until each nursing intervention ended, after which the researcher or research assistant would remove the sensor from the newborn infants.  Finally, the researcher or research assistant would hold the infants to comfort them until they calmed down.


One week after data collection, the researcher watched the recorded video on the computer monitor and controlled the movements of the images with the keyboard.  The videos were paused in accordance with the time shown on the monitor to assess the infants’ pain using the neonatal infant pain scale.  Their heart rates and oxygen saturation levels were recorded for two minutes as baseline data at five and ten minutes after the nursing interventions had started.  Only the researcher watched the recorded video in the present study.  

 
After data were collected as planned, the researcher examined the data to ensure correctness and completeness of the data recorded onto each scale or form.  Then the data were analyzed with a computer package.  Descriptive statistics of frequency distribution, percentage, mean, and standard deviation were employed to analyze data regarding demographic characteristics of the subjects, types of nursing interventions, frequency of nursing interventions, pain scores, heart rates, oxygen saturation levels before and five and ten minutes after nursing interventions started, number of pain relief methods, and type of pain relief methods.  The study findings could be concluded as follows:

Type of nursing interventions and frequency of pain of newborn infants

There were altogether 14 types of nursing interventions that newborn infants received within the first 48 to 72 hours after birth including venipuncture, heel stick, intramuscular injection, nasal suctioning, tracheal suctioning, peripheral intravenous infusion, insertion of gastric tube, removal intravenous cannula, endotracheal suctioning, intradermal injection, intubation endotracheal, lumbar puncture, intubation nasal prong, and wound treatment, making up 291, 209, 111, 88, 88, 55, 54, 30, 14, 13, 4, 2, 2, and 1 times, respectively, with the mean numbers of times of 97, 69.67, 37, 29.33, 29.33, 18.33, 18, 10, 4.67, 4.33, 1.33, 0.67, 0.67, and 0.33 times, respectively, within 24 hours.   The means of frequency of total nursing interventions received within the first 24, 48, and 72 hours after birth were 674, 872, and 962 times, respectively, or 6.18, 8, and 8.83 times, respectively, per infant per day.

Levels of pain, heart rates, and oxygen saturation levels of newborn infants receiving nursing interventions

The top five nursing interventions that caused the highest levels of pain were intradermal injection and lumbar puncture, with the mean pain score of 6.5 points.  These were followed by intramuscular injection, intubation nasal prong, and heel stick, at 6.21 points, 6 points, and 5.72 points, respectively.  The mean scores of pain of all nursing interventions ranged from 4 to 6.5 points.  When ranking severity of pain, it could be seen that the newborn infants had moderate to severe pain.  The most frequently seen expression of pain of newborn infants was crying, followed by facial expressions.  The least frequently seen expression of pain of newborn infants was changes in breathing pattern.

Heart rates and oxygen saturation of newborn infants before and five and ten minutes after nursing interventions

The infants’ mean heart rates increased during all nursing interventions, and they reduced at five and ten minutes after the nursing interventions started.  Furthermore, oxygen saturation decreased during nursing interventions, and it increased at five and ten minutes after the interventions.

Relief of pain after painful procedure

Newborn infants may have received or not received pain relief during different nursing interventions.  All 100% of them received pain relief during intradermal injection, lumbar puncture, and wound treatment.  They received more pain relief during heel stick and venipuncture, accounting for 64.59% and 61.17%, respectively. Half received pain relief, while the other half did not receive pain relief during endotracheal suctioning and peripheral intravenous infusion.  The nursing interventions during which fewer infants received pain relief than those who did not receive pain relief were intramuscular injection, nasal suctioning, tracheal suctioning, removal intravenous cannula, and insertion of gastric tube, making up 32.43%, 37.5%, 33.33%, 33.33%, and 22.22%, respectively.  Finally, newborn infants did not receive pain relief at all during intubation nasal prong and intubation endotracheal.


According to the study findings, the most frequently used pain relief was non-pharmacologic pain relief.  There were altogether nine pain relief methods, which could be used alone or together with other techniques such as swaddling during interventions, touching after interventions, holding after interventions, swaddling during interventions and holding after interventions, swaddling during interventions and touching after interventions, swaddling and feeding during interventions, holding and touching after interventions, holding and rocking after interventions, and holding and feeding after interventions.  In addition to non-pharmacologic pain relief, pharmacologic pain relief was also used; that is, xylocaine was used to relieve pain after lumbar puncture and fentanyl was administered to relieve pain during wound treatment after the surgery.
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