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Clinical Question
Is there evidence of pain and distress reduction in pediatric patients who receive analgesic or anxiolytic interventions during
needle-related or minor invasive procedures in the emergency department?
Background and Significance
Approximately 17% of children in the United States visited the emergency department (ED) in 2016 (National Center for
Health Statistics, 2017). During these ED visits, pediatric patients frequently experience invasive procedures including
intravenous (IV) catheterization, bladder catheterization, venipuncture, immunization administration, and nasogastric tube
placement. These procedures contribute to the stress and anxiety of treatment in the ED for pediatric patients (Ali, McGrath, &
Drendel, 2016; Babl et al., 2009; Farion, Splinter, Newhook, Gaboury, & Splinter, 2008). Because procedural pain is
commonly associated with ED visits, safe and effective interventions addressing pain in the pediatric population are essential.
Researchers have revealed deficiencies in ED pain assessment and management, particularly with children (Ali et al., 2016).

Common causes of fear and anxiety in children presenting to the ED include the use of needles and a child’s perceived lack of
control, which may lead to a long-term adverse impact on their psychological well-being (Ali et al., 2016; Miller et al., 2016).
Current management of pediatric pain is often inadequate, and the presence of moderate pain likely plays a significant role in
negatively shaping the pain response to future events (Ali et al., 2016; Trottier, Ali, May, &Gravel, 2015). Barriers to adequate
pain management for invasive procedures include the misperception that managing procedural pain is overly time-consuming
and results in treatment delay, the misrepresentation of pain as anxiety, a lack of pain assessment, inadequate knowledge of
pharmacological and non-pharmacological pain management strategies, and fear of adverse reactions to medications (Spanos
et al., 2008). There is a relationship between pain and anxiety (Chieng, Chan, Klainin-Yobas, & He, 2014). The reduction of
anxiety may therefore influence the child’s perception of pain during and after painful procedures (Chieng et al., 2014).
Evidence exists regarding effective pain management, yet use of this evidence in clinical practice may be less than optimal
(Twycross, Forgeron, & Williams, 2015). With the knowledge that there is a relationship between pain and anxiety, pain
management should focus not only on preventing pain, but also on preventing anxiety and providing adequate pain and
anxiety management during painful procedures (Merritt, 2014).

This Clinical Practice Guideline (CPG) focuses on needle-related procedures. The lack of published data on the treatment of
procedural pain associated with urinary bladder catheterization and nasogastric tube placement in pediatric ED patients
precludes recommendations for these practices.
Methods
This CPG was created based on a thorough review and critical analysis of the literature following the ENA Clinical Practice
Guidelines Development Manual (ENA, 2018). All articles relevant to the topic were identified in a comprehensive literature
search. Searches were performed using: PubMed, CINAHL, The Cochrane Library, British Medical Journal, Agency for
Healthcare Research and Quality, and the National Guideline Clearinghouse. Searches were conducted with the search terms
“pediatrics”, “procedural pain”, “minor procedures”, “emergency department”, “intravenous cannulation”, “anxiety”, and
“pain”, using a variety of search combinations. Searches were limited to English language articles on human subjects. The
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original search included January 2005–October 2014. A new search was conducted, following the guidelines used for the
initial search, that included October 2014 to February 2018. In addition, the reference lists in the selected articles were scanned
for pertinent research findings. Meta-analyses, systematic reviews, and research articles from ED settings, non-ED settings,
position statements, and guidelines from other sources were reviewed. Clinical findings and levels of recommendation
regarding patient management were made by the CPG Committee according to ENA’s classification of levels of recom-
mendation for practice (Table 1). The articles reviewed to formulate the recommendations in this CPG are described in
Appendix 1.
Table 1. Levels of Recommendation for Practice
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Summary of Literature Review
This summary of the literature is organized with a review of pain scales that can be used to evaluate pain in the pediatric
population followed by the relationship of anxiety to pain response along with supporting research. There are a variety of
measures used to reduce pain and anxiety in the pediatric patient, and the review of the literature includes the following
measures: psychological and behavioral interventions (hypnosis, distraction, virtual reality, music, clown therapy, animal
therapy, coaching, parent information and preparation, breastfeeding and skin-to-skin contact, and holding), and topical
pharmacological interventions (vapocoolant sprays and local application of ice and vibration), use of sucrose, and local
anesthetic preparations (subdermal local anesthetic with needlefree delivery).

PAIN SCALES

Pain management in the pediatric population presents challenges for emergency nurses. A thorough initial pain assessment
along with ongoing assessment is vital for successful pain management (Tanabe, Holleran, & Reddin, 2009). In the pediatric
population, the use of developmentally appropriate pain assessment scales is essential (Pasek, Wright, & Campese, 2003). As
with adults, self report remains the clinical standard when assessing a child’s pain (Tanabe et al., 2009). Because the pain
experience is subjective, the emergency nurse incorporates the child’s caregiver’s report while also taking into consideration
the child’s age, gender, race, culture, cognition, emotions, and previous experiences (Tanabe et al., 2009). Children as young
as three years of age may be able to quantify pain intensity levels with the use of simple pain scales (Pasek et al., 2003).

Standardized pediatric pain scales include the N-PASS (Neonatal Pain, Agitation, and Sedation Scale) (Hummel, Puchalski,
Creech, &Weiss, 2008), r-FLACC (facial expression, leg movement, activity, cry, and consolability) (Malviya, Voepel-Lewis,
Burke, Merkel, & Tait, 2006), Wong-Baker FACES (Wong & Baker, 1988), and the visual analog scale. The N-PASS is a
validated scale for pre-term and term infants used to assess those less than three months old (Pasek et al., 2003). The r-FLACC
may be used for children from three months to three years of age along with cognitively impaired children and those unable to
use a subjective scale. TheWong–Baker FACES scale is used for children three years of age and older. Children eight years of
age and older are also able to use a visual analogue scale (Stapleton, 2018).

ANXIETY

Anxiety increases a person’s awareness of pain owing to increased sympathetic responses to pain stimuli. Pain thresholds are
reduced by the increased awareness and can result in increased pain for a particular procedure (Chieng et al., 2014). Chieng
et al. (2014), in a systematic review of 10 studies, evaluated the relationship between pre-operative anxiety and postoperative
pain in children and adolescents undergoing elective surgical procedures. Eight of the 10 studies evaluated the relationship
between pain and anxiety. Pre-operative anxiety in children and adolescents was correlated with higher postoperative pain.
Four of the studies reviewed reported statistically significant correlations between pre-operative anxiety and pain (2 studies p
< 0.001; 2 studies p < 0.05). Three of the studies reviewed evaluated postoperative anxiety and pain, and found correlations
that were significant at p< 0.01 (2 studies) or 0.05 (1 study). The authors suggested that the evaluation of pain should include
management of the patient’s anxiety owing to the effect that anxiety has on pain perception and subsequent pain. Several
studies indicated that the use of distraction in addition to analgesia reduces children’s anxiety during painful procedures
(Chieng et al., 2014; Felluga, et al., 2016; Goettems, Zborowski, Costa, Costa, & Torriani, 2017; Hyland, D’Cruz, Harvery,
Moir, Parkinson, & Holland, 2015; Matziou, Chrysostomo, Vlahioti, & Perdikaris, 2013; Meiri, Ankri, Hamad-Saied,
Konopnicki, & Pillar, 2016).
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PSYCHOLOGICAL/BEHAVIORAL INTERVENTIONS

Pain management interventions include a variety of distraction techniques. These may be described as cognitive, behavioral,
or cognitive–behavioral measures, and include other interventions such as hypnosis or teaching coping skills. These can be
used to decrease pain or distress in children or adolescents during procedures that involve needles (Uman et al., 2013).
Multiple studies address the effects of cognitive–behavioral interventions for needle-related procedures in children and ad-
olescents. Techniques aimed at modifying emotions and behaviors can be a combination of cognitive behavioral interventions
(Chambers, et al., 2009; Uman et al., 2013). Distraction techniques include listening to music, watching videos, interactions
with clowns and animals, storytelling, or talking about another topic to decrease the anxiety, distress, and pain experienced by
children and adolescents during painful procedures (Felluga et al., 2016; Uman et al., 2013; Vagnoli et al., 2015; Wolyniez
et al., 2013). Chambers et al. (2009) define distraction in terms of child-directed distraction, such as video, music, or story
playing; parent-led distraction, where parents are instructed on how to distract the child; or nurse-led distraction, where nurses
are instructed on how to distract the child. Parent coaching is an intervention where parents are instructed to provide assistance
to the child using techniques such as humor, nonprocedural talk, toys, pacifier, or rocking (Chambers, et al., 2009). Uman et al.
(2013) describe cognitive interventions as those that provide positive statements and thoughts to replace negative beliefs and
attitudes, and behavioral interventions as those that use movies, for example, to replace negative behavior. Cognitive inter-
ventions studied include various distraction methods, preparation and education, and suggestion (positive verbal comments to
the child by the nurse). Behavioral interventions include behavioral distraction through virtual reality, audiovisuals, games,
muscle relaxation, and breathing exercises.

Hypnosis

Hypnosis has been used for over 250 years in various fields of medicine and has been used at times by emergency clinicians
(Iserson, 2014). Hypnosis is beneficial because it can reduce individuals’ subjective and objective perception and an indi-
vidual’s emotional response to pain (Iserson, 2014). In the emergency setting, hypnosis has been used for pediatric patients
undergoing incision and drainage, foreign-body removal, suturing, and reduction of fractures and dislocations (Iserson, 2014).
Hypnosis has been found to be effective in reducing needle-related procedural pain and distress in a variety of settings (Birnie
et al., 2014; Curtis, Wingert, & Ali, 2012; Uman et al., 2013). Birnie et al. (2014), in a systematic review and meta-analysis of
7 hypnosis trials including 222 children ages 3–16 years, found hypnosis significantly reduced children’s self-reported pain
and distress during needle related procedures (SMD ¼ �1.32, 95% CI [�1.88, �0.75], Z ¼ 4.55, p < 0.01, I2¼ 0%). There
was also a reduction in behavioral measures of distress when hypnosis was used. Curtis et al. (2012), in a review of hypnosis
interventions, found that hypnosis reduced self-reported pain (SMD¼�1.69, 95% CI [�2.76,�0.62]), self-reported distress
(SMD ¼ �.260, 95% CI [�4.06, �1.15]) and behavioral measures of distress (SMD ¼ �1.36, 95% CI [�2.16, �0.56]) in
children undergoing bone marrow procedures, lumbar puncture (LP), or venipuncture related to cancer treatment or cancer
monitoring procedures. Uman et al. (2013), in a systematic review of five randomized control trials (RCTs), found a significant
effect (Z¼ 2.97, p ¼ 0.003) on the reduction of self-reported pain with the use of hypnosis (SMD ¼ �1.40, 95% CI [�2.32,
�0.48]) and I2 of 85%) to reduce procedural pain and distress. In a variety of clinical areas with trained individuals to provide
hypnosis, hypnosis has been found to be effective in reducing procedural pain and distress. However, not all individuals are
receptive to the practice of hypnosis (Uman et al., 2013).

Distraction

Distraction techniques that have been evaluated to reduce procedural pain and distress in children and adolescents include a
variety of psychological interventions such as breathing exercises or the use of toys with breathing, videos, distraction cards,
kaleidoscopes, balloons, play dough, bubble making, music, and clowns. Rezai, Goudarzian, Jafari-Koulaee, & Bagheri-
Nesami (2016) performed a systematic review of 31 RCTs and 2 review articles and reported that distraction techniques
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(music, animation, audio-visual such as cartoons, video games, virtual reality, squeezing rubber balls, distraction cards, ice
massage, bubble making, kaleidoscope, breathing exercise, and touching the palm of the hand) can reduce pain for children
during venipuncture. In a meta-analysis of 26 RCTs that evaluated the effects of distraction in 2,548 children between the ages
of 2 and 19 years, Birnie et al. (2014) found significant reductions in self-reported pain and distress, and in behavioral
measures of distress in middle childhood (6 to 11 years of age) (SMD ¼�0.57, 95% CI [�0.88,�0.27], Z¼ 3.64, p< 0.01,
I2¼ 89%). Uman et al. (2013) completed a systematic review and found support for distraction for reduction of self-reported
pain, but no clear evidence to support a specific type of distraction. Chambers et al. (2009) conducted a meta-analysis of RCTs
and quasi-experimental studies to examine the efficacy of different psychological interventions during immunizations in
children 0 through 18 years of age. They concluded that breathing exercises are an effective intervention for reducing self-
reported pain, observer-rated distress, and nurse-reported distress. Distraction can either be directed by the child (e.g.,
watching a video or listening to music with headphones), parent (i.e., parents educated on how to provide age-appropriate
distraction), or nurse (i.e., a nurse educated on how to provide age-appropriate distraction). Chambers et al. (2009) found
sufficient evidence to support child-directed distraction as a method to reduce self-reported pain during immunizations. Both
parent- and nurse-initiated distraction had an effect on reducing observer-rated pain, but the results were not statistically
significant (Chambers et al., 2009). In six trials including 368 children (3–9 years old), breathing techniques in which children
are directed to blow on a toy (pinwheel or blowing bubbles) showed a benefit for pain reduction (SMD ¼ �0.49, 95% CI
[�0.85, �0.13]) (Birnie et al., 2015).

Distraction cards (visual cards with pictures or shapes) have been compared with other techniques such as the use of a
kaleidoscope or music and balloon inflation. Canbulat, Inal, and Sonmezer (2014) conducted a study of 188 children (mean
age 8.86 1.5 years) and compared distraction cards, use of a kaleidoscope, and a control group, and found that self-reported
pain levels and procedural anxiety were significantly lower with the use of distraction cards (p¼ 0.001) and the kaleidoscope
(p< 0.001) when compared with the control group. The distraction card group was significantly lower for both self-reported
pain and anxiety than the kaleidoscope and control groups. Şahiner and Bal (2016) compared the use of distraction cards,
listening to cartoon music, and balloon inflation with a control group. The study included 120 children (mean age 9.1 6 1.6
years) and found a significant difference in self-reported pain among study groups (p¼ 0.04). Although not significant, lower
pain levels (p¼ 0.057) were found in the distraction card group (2.336 3.24) when compared with the control group (4.536
3.23). They found no significant differences between parent and nurse–observer evaluations of procedural pain. Matziou et al.
(2013), in an RCT, evaluated the effect of parents being close to a child during painful procedures. The study compared a
parental presence group, a toy (kaleidoscope) group, and a control group for reduction of pain and anxiety in children during a
painful procedure. Children who had a parent close to them during the procedure had a slower respiratory rate (p < 0.001),
decreased pulse rate (p< 0.01), decreased stress (p< 0.001), and a decreased pain score (p< 0.001) when compared with the
toy and control groups. The toy group also demonstrated a reduced intensity of pain and stress when compared with the control
group (p < 0.001). They concluded that a toy, such as a kaleidoscope, is useful in reducing pain and stress in the pediatric
patient, but not as effective as having a parent close during painful procedures. In an RCT, Mutlu and Balci (2015) compared
balloon inflation to the use of a cough trick to evaluate reduction of pain during venipuncture in 9-to-12-year-olds. Children in
the cough trick group were told to take a deep breath and then cough during the venipuncture procedure, and children in the
balloon inflation group blew up a balloon during the venipuncture. The pain experience was lower in both groups when
compared with the control group (p < 0.001). No significant difference in the mean scores for pain experienced were found
between the cough trick and balloon inflation groups, suggesting that both interventions are equally effective.

Maghsoudi, Sajjadi, Vashani, Nekah, and Manzari (2015), in an RCT, compared the effect of play dough and bubble making
on pain during venipuncture in children with a control group with no distraction (mean ages: play dough 4.5 61.1, bubble
making 4.26 1.1, control 4.36 0.9 years). Both interventions were started five minutes before the procedure. The mean pain
intensity reduction was significant between all three groups (p < 0.001). Play dough was found to be significantly more
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effective than bubble making for reducing pain (p < 0.009) and was considered more effective than the use of bubbles or no
distraction (play dough: 5.1 6 1.8, bubble making: 6.2 6 1.4, and control group: 8.2 6 1.5).

Handheld electronic devices are another means for providing distraction for children during painful procedures. In an RCT,
Burns-Nader, Joe, and Pinion (2017) (N ¼ 30, aged 4 to 12 years) evaluated the use of a computer tablet with interactive
games during hydrotherapy for burn treatment. The decrease in self-reported pain was not significant, but observed pain was
significantly less for the tablet group (mean difference¼ 12.47) than the control group (mean difference¼ 18.53, U¼ 67.00,
p ¼ 0.48). The tablet group was found to have a moderate positive correlation between self-reported pain and observed pain
(rs(18) ¼ 36, p ¼ 0.052). The tablet group had significantly less anxiety than the control group (p ¼ 0.001) and returned to
baseline more quickly after the procedure (p < 0.005). Miller et al. (2016), in an RCT (N ¼ 98), evaluated Ditto� (Diver-
sionary Therapy Technologies, Brisbane, Australia), a handheld electronic device that provides preparation and distraction to
reduce pain and distress during the insertion of an IV in the ED. Pain levels and distress were reduced in children using the
Ditto� device during both the preparation and the procedure when compared with the standard distraction (use of toys,
nursing and caregiver interaction) (p <_ 0.01). The combined use of the Ditto� before and during the procedure was found to
have the greatest reduction (73%) in child reported distress. In another RCT, Stinley, Norris, and Hinds (2015) evaluated the
effect of using a mandala intervention to reduce pain and anxiety in children (N¼ 40, ages 7 to 18) during needle sticks. The
mandala intervention involved circle drawing as an outline and the patients using the circle as the focus to draw and color in
and around. The group using the mandala had less stress (p¼ 0.03) and decreased anxiety (p¼ 0.04, SD¼ 1.66, Cohen’s d¼
0.08). The mandala group had a significant reduction in anxiety post-procedure when compared with pre-procedure anxiety
(p ¼ 0.02, SD ¼ 1.57, Cohen’s d ¼ 1). Pre- and post-procedure anxiety did not change in the control group. In summary,
various distraction methods have been shown to reduce procedural pain and anxiety.
Virtual Reality

Virtual reality has been used in various settings to decrease pain and anxiety. Goettems et al. (2017), in a systematic review,
reported one study evaluating two treatment sessions using virtual reality eyeglasses at one visit and no device the next visit.
Between the two treatment sessions, virtual reality eyeglasses were found to significantly decrease both anxiety and pain (p<
0.001). In an RCT of adolescents (N ¼ 28) receiving burn care, Jeffs et al. (2014) compared the effects of virtual reality to
passive distraction and standard care. Adolescents in the virtual reality group reported significantly less pain during the
procedure than the passive distraction group (difference ¼ 23.7 mm, 95% CI [2.4, 45.0], p ¼ 0.029) and the standard care
group (difference¼ 9.7 mm, 95% CI [�9.5, 28.9], p¼ 0.32). Of the three groups, the virtual reality group reported decreased
pain perception after the procedure compared with pre-procedural pain. Patients who received opiate analgesics reported more
pain during the procedure (95% CI [7.0, 37.1], p ¼ 0.004).
Music

Listening to music has also been studied for reduction of procedural pain and anxiety in children. Yinger and Gooding (2015)
evaluated music interventions for pain and/or anxiety during medical procedures in a systematic review of 50 RCTs. They
found that 48% of the studies demonstrated a decrease in anxiety and 38% showed a decrease in reported pain with the use of
the musical intervention during medical procedures. Eight of the 50 studies reviewed included pediatric populations. Yinger
and Gooding (2015) concluded that the findings supported the use of musical interventions to reduce pain and anxiety during
painful procedures in the pediatric population. Birnie et al. (2015) conducted a systematic review of RCTs and quasi-
experimental studies, and reviewed 3 pooled trials on music as a distraction, finding reduced pain with children (n ¼ 417)
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(SMD¼�0.45, 95% CI [�0.71,�0.81]) but no reduction of pain in adolescents (n¼ 118) (SMD¼�0.04, 95% CI [�0.42,
0.34]). They concluded that musical distractions were beneficial for children but may not be for adolescents. In a systematic
review of music therapy for painful medical procedures, Uman et al. (2013) found that passive music therapy (listening) was
as effective as active (playing instrument or singing) music therapy for the reduction of pain. Hartling et al. (2013) conducted
an RCT to evaluate the emerging use of technology in providing distraction and evaluated the use of music as a distraction
technique with 3- to 11-year-old participants undergoing IV placement. The children were randomly assigned to either the
music or non-music group during the process of IV placement. Although the sample size was small (N¼ 42), the children who
had musical distraction had significantly less pain during IV placement as compared with the standard care group (p¼ 0.04).

Clown Therapy

The use of clowns as an intervention to reduce pain levels and anxiety in children during painful procedures has been
investigated. Meiri et al. (2016), in an RCT of 100 patients (2 to 10 years of age), evaluated the use of a medical clown and
EMLA (local anesthetic cream) to decrease pain, stress, and anxiety for children who had venous blood drawn or IV
cannulation performed. The length of crying was measured before, during, and after the procedure. The evaluation of the
child’s pain and anxiety was measured by parents using the visual analog scale (VAS). The duration of crying was significantly
lower in the medical clown group when compared with the control group (1.36 2.0 vs. 3.86 5.4 min, p¼ 0.01). The degree
of pain was significantly lower in the EMLA group when compared with the control, but there was no significant difference
between the EMLA group and the clown group. The parents’ assessment of the child’s anxiety for future venipunctures was
significantly lower in the clown group than in the control or EMLA groups (2.66 1.2 vs. 3.76 1.3 or 3.86 1.6, p< 0.01 for
both).

The use of medical clowns for the reduction of pain and anxiety was evaluated in an RCT using clowns during painful
procedures in patients presenting to a pediatric ED (Felluga et al., 2016). TheWong–Baker Scale was used for children 8 years
of age or under and the Numerical Rating Scale for children over 8 years of age, along with anxiety scales. Forty patients were
randomized into two equal groups (entertained by clown compared with entertained by parents or ED nurses). The pain levels
were not affected by the use of a clown, but there was a significant decrease in the anxiety scores (p ¼ 0.013) in the clown
group.

Wolyniez et al. (2013) sought to determine the effect of the presence of a medical clown during IV insertions in an RCT (N¼
47 patients, n¼ 26 for clown intervention) utilizing a modified block randomization technique to assure equal distribution of
subjects. The Faces Pain Scale (children aged 3 to 7 years) and a 100 mmVAS (children older than 7 years) were used to assess
pain. The State Trait Anxiety Inventory was used to measure anxiety. They found a tendency for the pain scores to be lower
when the clown was present with younger children while they were unchanged with older children. There was a decrease in
average pain score in the younger group, with the average score of 3.3 in the control group and 1.6 in the intervention group
(p ¼ 0.18), but this result was not statistically significant.

Ben-Pazi et al. (2017), in a quasi-experimental controlled trial, evaluated the use of a medical clown during the injection of
botulinum toxin (BTX) in children with cerebral palsy (CP). The children with clown-care during the procedure had lower
pain scores after the procedure (VAS after, 2.89 6 1.36) when compared to children without clown-care (VAS after, 3.85 6
1.39; p ¼ 0.036). The effect of clown care on the children was moderate (Cohen’s d ¼ 0.71). The children with clown-care
reported less pain than expected (VAS before–VAS after: mean�0.346 1.58, n¼ 19) and the standard care children reported
greater pain after the procedure (mean þ0.74 6 1.78, n ¼ 19). With the second injection, the children in the standard care
group received clown-care and the clown-care group in the first injection received standard care. When children received the
second injection, children who had clowncare with the first injection reported less pain (VAS after 2.84 6 1.38) when
compared with children who had standard care with the first injection (4.116 0.93; 2-tailed t-test, p¼ 0.032). The influence of
915 Lee Street, Des Plaines, IL 60016-6569 � 800.900.9659 � www.ena.org � Follow us

437.e8 JOURNAL OF EMERGENCY NURSING VOLUME 45 � ISSUE 4 July 2019



Clinical Practice Guideline:
Needle-Related or Minor Procedural Pain in Pediatric
Patients
clown-care during the first injection was evaluated beyond the crossover trial and the effect of medical clowning on reported
pain was influential in up to four recurrent injections (p ¼ 0.0139).

The influence of medical clowning on the reduction of pain and anxiety among Bedouin (n¼ 50) and Jewish (n¼ 19) children
(7.5 to 12 years) was evaluated by Gilboa-Negari, Abu-Kaf, Huss, Hain, and Moser (2017) in a mixed-method study design.
The use of a medical clown was found to reduce pain (p< 0.001) and anxiety (p< 0.01) in both groups. Anxiety was reduced
more in the Bedouin children than the Jewish children (p < 0.01). The variation in the reduction of anxiety between the two
groups was evaluated using a regression model. Three variables that accounted for 73% of the variance were: pre-intervention
anxiety, level of enjoyment of the clowning intervention, and the interaction of the verbal components of the intervention. The
child’s enjoyment of verbal humor was found to predict the level of anxiety after the clown intervention and was significantly
higher among Bedouin children (34%) when compared with Jewish children (8%). This suggests that the effectiveness of
interventions to decrease pain and anxiety may be influenced by cultural factors.

Animal Therapy

Animals have been used to assist children undergoing various medical interventions. Vagnoli et al. (2015) investigated the
beneficial effects of animal-assisted interventions in children (N ¼ 50) undergoing blood tests in a hospital in Florence, Italy.
Children comfortable with the presence of a dog were invited to participate in the study. The children were told they were in a
study about pain and behaviors. The intervention group was told a dog would be in the room while their blood was being
drawn and the control group did not have a dog in the room. The Observation Scale of Behavioral Distress (OSBD-A),Wong–
Baker Faces Scale, VAS, and State Trait Anxiety Inventory (STAI) were used along with serum cortisol plasma levels to
determine if the presence of a dog during blood draw decreased anxiety, pain, and cortisol levels. The distress levels (as
measured using the OSBD-A) of the intervention and control groups were compared before, during, and after the procedure
and were significantly higher in the control group before procedure (p ¼ 0.18) and during the procedure (p ¼ 0.46), yet no
significant difference in distress was found after the procedure between the two groups (p¼ 0.244). There were no significant
differences in pain scores, yet cortisol levels were higher in the control group (p ¼ 0.34). These results indicate that, for
children who were comfortable being around dogs, the presence of a dog reduces distress.

Coaching

Coaching is another cognitive–behavioral intervention studied by numerous researchers. Riddell et al. (2015) conducted a
systematic review and found parental involvement did not differ from non-parental distraction for the reduction of pain. Uman
et al. (2013) updated their previous systematic review from 2006 and found only one study on parent coaching for self-
reported distress. Uman et al. (2013) determined a recommendation could not be made for the reduction of distress using
coaching during needlerelated procedural pain based on one study. Parent coaching effectively reduced the distress when rated
by the observer, but was not effective on other pain-related variables during immunization (Chambers et al., 2009). McCarthy
et al. (2014) evaluated three levels of predicted risk for procedural-related distress (mild, medium, or high) with three levels of
distraction (parents with basic information, parents with enhanced instructions, and professionals). No significant differences
were found for self-reported pain between the three groups for predicted level of distress and the three levels of intervention.
When the professional was providing the intervention, however, there was less behavioral distress reported (p ¼ 0.07).

Parent information/Preparation

Educating parents and providing information to prepare patients for procedures has been evaluated for effectiveness in
decreasing pain and distress in children during procedures, with conflicting results. For example, in a systematic review that
evaluated two studies (N¼ 154), Uman et al. (2013) found parent preparation and information did not have a significant effect
on self-reported pain in children (SMD ¼ �0.22, 95% CI [�1.20, 0.76]). Conversely, Taddio et al. (2015) reported that
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education of parents (of infants to age 17 years) and individuals undergoing vaccination (3 years and older) before receiving
the injection increased the use of pain interventions during the procedures (RR ¼ 2.08, 95% CI [1.51, 2.86], n ¼ 300). Ed-
ucation was also found to decrease fear in children before the procedure (SMD ¼ 0.67, 95% CI [�1.28, �0.07], n ¼ 51).
Hyland et al. (2015) evaluated the use of Child Life Therapy (CLT) for the first dressing change of children less than 16 years
of age (median age CLT group, 2.3 years; standard care group, 2.2 years). Before the procedure, the CLT group received
preparation based on the age of the patient, education was provided to parents, and distraction techniques determined by the
age of the child were provided by the therapist. The children in the CLT group had lower combined and scaled pain and anxiety
scores (p¼ 0.02) during the treatment. Based on the more recent studies, parent education before pediatric procedures may be
beneficial.

Breastfeeding/Skin-to-Skin Contact/Holding

Breastfeeding has long been known to provide multiple health benefits including physical comfort, nutrition, and relief of
distress in infants up to two years of age (Taddio et al., 2015). Numerous behavioral strategies for infants include direct or
indirect skin-to-skin contact with the infant’s caregiver (Curtis et al., 2012). Taddio et al. (2015) recommended breastfeeding,
skin-to-skin contact, and parental holding while infants receive vaccinations. Taddio et al. (2015), in a meta-analysis (N¼ 792
infants), identified breastfeeding as beneficial during vaccination (SMD ¼ �1.78, 95% CI [�2.35, �1.22]). Lee, Yamada,
Kyololo, Shorkey, and Stevens (2014), in a summary of pediatric clinical practice guidelines, recommended breastfeeding of
infants during procedures whenever possible.

TOPICAL PHARMACOLOGICAL INTERVENTIONS

Vapocoolant Sprays

The use of ethyl vinyl chloride (mild topical anesthetic) in the ED has decreased over the past decade because of handling and
storage requirements (The Joint Commission, 2013). Research on the use of ethyl vinyl chloride to reduce pain associated with
pediatric needle-related procedures is limited, and its effectiveness appears to be related to patient age. Waterhouse, Liu, and
Wang (2013) compared the effectiveness in reducing pain during IV insertion of vapocoolant spray (Pain Ease�) vs. a topical
icepack. The patients (N ¼ 95, aged 9 to 18 years) were randomly enrolled in either the Pain Ease� group or the topical ice
group; the VAS was used to measure pain. The treatment was reported as more effective by the Pain Ease� group (76%) when
compared with the topical ice group (49%). Changes from the baseline VAS were greater in the Pain Ease� group. Costello,
Ramundo, Christopher, and Powell (2006) found that ethyl vinyl chloride vapocoolant spray failed to measurably reduce pain
associated with IV cannulation in children aged 9–18 years. Farion et al. (2008) researched the effects of the Pain Ease�
(pentafluoropropane and tetrafluoroethane) vapocoolant spray with children aged 6–12 years who required urgent intravenous
catheterization. The achieved 15 mm pain reduction on the visual analogue scale was significant (mean difference ¼ 19 mm,
95% CI [6, 32], p < 0.01).

Local Application of Ice and Vibration

Local application of ice has been used for treatment of pain in many areas of healthcare. A novel application of a device that
combines local ice application with vibration was examined by Baxter, Cohen, McElvery, Lawson, and von Baeyer (2011).
The Buzzy� (MMJ Labs, Atlanta, GA) was applied proximal to the planned location of the IV insertion and remained in
vibration mode during the catheterization procedure. Researchers compared the Buzzy� to vapocoolants or distractions in an
RCT with children aged 4 to18 years. Success rates with the Buzzy� were three times higher for first-attempt cannulations
(odds ratio ¼ 3.05, 95% CI [1.03, 9.02]), with significantly lower pain scores reported by parents (�2, 95% CI [�4, �2]).
Canbulat et al. (2015) reported similar findings with Buzzy� as well as a significant (p <0.001) decrease in patient pain and
anxiety. Another important benefit of the device was decreased time to intervention. The use of topical anesthetics such as
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creams requires 30–60minutes for absorption, while the Buzzy� can be used after as little as 3 minutes of training time for the
patient (Canbulat et al., 2015). Faroukh, Pouraboli, Rostami, Jahani, and Mohsentavanaei (2016), Redfern, Chen, and Sibrel
(2018), Şahiner, Inal, and Akbay (2015), and Schreiber et al. (2016) all reported improvements in needle-related pain with
application of ice and vibration in the pediatric population. Redfern et al. (2018), in an RCTof 50 children aged 2 to 18 years,
evaluated the use of cold and vibration (Buzzy�) in children receiving vaccinations. The Buzzy� group had significantly
lower pain scores when compared with the control group (mean difference¼�2.39, 95% CI [�0.48,�4.24], t¼�2.53, p¼
0.015). The use of Buzzy� reduced pain but did not have an effect on pre-procedural anxiety. Şahiner et al. (2015), in an RCT
of 104 children, evaluated pain reduction during immunizations with the use of Buzzy� and reported significantly lower pain
levels in the Buzzy� group (p¼ 0.001). Schreiber et al. (2016), in an RCTof 70 children (average age 9 years), found 91.4%
of children in the Buzzy� group reported no or mild pain as compared to 61.1% in the no-intervention group (p ¼ 0.003).
Sucrose

Sucrose solutions are often used as comfort measures in children. Harrison et al. (2015) updated the original 2011 Cochrane
Review of studies addressing the pain-reducing effects of sweet solutions for painful needle-related procedures in children one
to 16 years of age. Conflicting results were found for young children aged one to four years. Two studies demonstrated
decreased crying time and pain score compared with a control group. However, when the data were pooled, there was no
significant effect of sweet-tasting substances on crying time. In older children (7 to 12 years), sweet-tasting substances showed
no effect on self-reported pain or unpleasantness during IM injection or venipuncture when compared with a control group.
Harrison et al. (2017) in a cumulative meta-analyses on behavioral pain outcomes in neonates found sufficient evidence
demonstrating that sweet solutions reduced crying time and pain intensity composite scores when compared with a placebo or
no treatment (mean difference¼�0.90, 95%, CI [�1.09,�0.70]). Desjardins et al. (2016) conducted an RCT to determine if
the administration of sucrose decreased pain during needle placement in children 28 days to 3 months of age. Pain scores using
the FLACC did not differ between groups, yet there was a significant difference in crying times. Wente (2013) conducted a
systematic review to investigate the non-pharmacologic methods of pain management in pediatric ED patients (0 to 18 years
of age) and found sucrose solutions decreased pain scores for children. In a systematic review, Hatfield, Chang, Bittle, Deluca,
and Polomano (2011) sought to evaluate the efficacy and safety of oral sucrose as a procedural intervention for mild to
moderate procedural pain in infants. A total of 46 RCTs were evaluated, and the investigators concluded that sucrose is an
effective, convenient, safe, and immediate-acting analgesic for reducing crying time and significantly decreasing the bio-
behavioral pain response following painful procedures in infants. Sethi and Nayak (2015) evaluated the use of a 24% sucrose
solution used 2 minutes before venipuncture in 30 neonates (28–34 weeks and 35–40 weeks). The neonates first venipuncture
was conducted using standard care and served as the control group. The same infants served also as the experimental group
and received the 24% sucrose solution before the second venipuncture. The control group was observed to have greater pain
(22 or 73.4%) compared with the sucrose group (2 or 6.7%). A significant reduction in pain was found in the sucrose group (p
< 0.0001).

LOCAL ANESTHETIC PREPARATIONS

Multiple studies have addressed the use of various lidocaine preparations for needle-related procedures in different pediatric
age groups. Lee et al. (2014) evaluated guidelines to assist the practitioner in pain management during IV cannulation in the
pediatric population. The researchers strongly recommended topical medications for needle-related pain management in
children of all ages. In a systematic review, Curtis, Wingert, and Ali (2012) reported that amethocaine is superior to EMLA
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cream for pain reduction with intravenous cannulation in pediatric patients. According to Schmitz, Zempsky, and Meyer
(2015), the use of a lidocaine powder preparation administered by needle-free jet injection was found to be effective in treating
needle-related pain in the pediatric population (p ¼ 0.0022). Taddio et al. (2015) strongly recommended that topical medi-
cations such as creams, gels, or patches be used, because they significantly reduced pain with vaccination in children twelve
years and under. Sethna et al. (2005) compared a topical lidocaine patch (S-Caine Patch�) to a placebo in children aged 3–17
years. The researchers found that 59% of those in the intervention group reported no pain compared with 20% in the placebo
group. In a similar study, Singer, Taira, Chisena, Gupta, and Chipley (2008) found a modest reduction in pain during IV
cannulation with the application of a topical lidocaine/tetracaine patch in children aged 3–17 years (p ¼ 0.04). Taddio, Soin,
Schuh, Koren, & Scolnik (2005) evaluated the cannulation success rate using topical lidocaine vs. a placebo. The results
showed a significant difference (74% vs. 55%) in cannulation at the first attempt for those in the intervention group. The results
suggest that topical lidocaine preparations are capable not only of decreasing pain, but also of increasing the cannulation
success rate.

SUBDERMAL LOCAL ANESTHETIC WITH NEEDLE-FREE DELIVERY

The use of needle-free systems that deliver local anesthetic into the dermal layers with a carbon dioxide injector (e.g. J-Tip�)
have been investigated. The needle-free systems did not affect the success rate of IV cannulation on the first attempt. Spillman
(2012) conducted a systematic review of four studies concerning needle-related pain in pediatric patients. The results indicated
a reduction in pain between 25 and 47% with the use of needle-free lidocaine compared with control groups. Spanos et al.
(2008) studied the J-Tip� application of 1% buffered lidocaine prior to peripheral intravenous (PIV) insertion and compared
its effect with that of ELA Max (since renamed LMX4; Ferndale Laboratories Inc., Ferndale, MI) in a pediatric ED. Patient
reports of pain were statistically significantly lower in the J-Tip� group. Blinded observers also identified clinically signif-
icant decreases in pain defined as a difference on the visual analogue scale of 10 mm following J-Tip� jet injection, although
the findings were not statistically significant. Jimenez, Bradford, Seidel, Sousa, and Lynn (2006) compared 1% buffered
lidocaine with EMLAwhen applied via J-Tip� prior to peripheral IV cannulation. There was a significant difference between
the groups, with 84% of patients reporting no pain at the time of IV insertion with J-Tip� lidocaine application vs. 61% in the
EMLA group (p ¼ 0.004). It is noted, however, that 40% of the patients had EMLA applied for less than the recommended
60 minutes. However, when a subset of the original EMLA group was reviewed, all of which had application times equal to or
greater than the recommended 60 minutes, the difference remained significant. Ferayorni, Yniguez, Bryson, and Bulloch
(2012) investigated the use of a needle-free injection of lidocaine or saline into the subcutaneous tissue prior to lumbar
puncture in an RCT of infants younger than three months. The lidocaine group was noted to have a significantly shorter
duration of crying (p ¼ 0.04) and lower pain scores (p ¼ 0.01).
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Synopsis
CLINICAL QUESTION

Is there evidence of pain and distress reduction in pediatric patients who receive analgesic or anxiolytic interventions during
needle-related or minor invasive procedures in the emergency department?
PROBLEM

Approximately 17% of children in the United States visited the emergency department (ED) in 2015 (National Center for
Health Statistics, 2017). During these emergency department visits, pediatric patients frequently experience invasive pro-
cedures including intravenous (IV) catheterization, bladder catheterization, venipuncture, immunization administration, and
nasogastric tube placement. These procedures contribute to the stress and anxiety of treatment in the ED for pediatric patients
(Ali, McGrath, & Drendel, 2016; Babl et al., 2009; Farion, Splinter, Newhook, Gaboury, & Splinter, 2008). Because
procedural pain is commonly associated with ED visits, safe and effective interventions addressing pain in the pediatric
population are essential. Researchers have revealed deficiencies in ED pain assessment and management, particularly with
children (Ali et al., 2016). Multiple techniques to reduce pain and distress for needle-related procedural pain or minor invasive
procedures are presented in the CPG. This CPG includes behavioral interventions, dermal anesthetic preparations, subdermal
local anesthetic with needle-free delivery, application of ice and vibration, the use of sucrose, or a combination of therapies.
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practice. CPGs contain recommendations based on a systematic review and critical analysis of the literature about a clinical question. CPGs are created
following the rigorous process described in ENA’s Requirements for the Development of Clinical Practice Guidelines. The purpose of CPGs is to positively
impact patient care in emergency nursing by bridging the gap between practice and currently available evidence.
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	ProblemApproximately 17&percnt; of children in the United States visited the emergency department (ED) in 2015 (National Center for Health Statistics, 2017). During these emergency department visits, pediatric patients frequently experience invasive procedures including intravenous (IV) catheterization, bladder catheterization, venipuncture, immunization administration, and nasogastric tube placement. These procedures contribute to the stress and anxiety of treatment in the ED for pediatric patients (Ali, McGrath, & Drendel, 2016; Babl et al., 2009; Farion, Splinter, Newhook, Gaboury, & Splinter, 2008). Because procedural pain is commonly associated with ED visits, safe and effective interventions addressing pain in the pediatric population are essential. Researchers have revealed deficiencies in ED pain assessment and management, particularly with children (Ali et al., 2016). Multiple techniques to reduce pain and distress for needle-related procedural pain or minor invasive procedures are presented in the CPG. This CPG includes behavioral interventions, dermal anesthetic preparations, subdermal local anesthetic with needle-free delivery, application of ice and vibration, the use of sucrose, or a combination of therapies.ENA Clinical Practice Guidelines (CPGs) are evidence-based documents that facilitate the application of current evidence into everyday emergency nursing practice. CPGs contain recommendations based on a systematic review and critical analysis of the literature about a clinical question. CPGs are created following the rigorous process described in ENA&rsquo;s Requirements for the Development of Clinical Practice Guidelines. The purpose of CPGs is to positively impact patient care in emergency nursing by bridging the gap between practice and currently available evidence.Access the full CPG at: www.jenonline.org
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