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Abstract

Introduction—The 2011 IOM report stated that pain management in children is often lacking
especially during routine medical procedures. The purpose of this review is to bring a
developmental lens to the challenges in assessment and non-pharmacologic treatment of pain in
young children.

Method—A synthesis of the findings from an electronic search of PubMed and the university
library using the keywords pain, assessment, treatment, alternative, complementary, integrative,
infant, toddler, preschool, young, pediatric, and child was completed. A targeted search identified
additional sources for best evidence.

Results—Assessment of developmental cues is essential. For example, crying, facial expression,
and body posture are behaviors in infancy that indicate pain: However in toddlers these same
behaviors are not necessarily indicative of pain. Preschoolers need observation scales in
combination with self-report while for older children self-report is the gold standard. Pain
management in infants includes swaddling and sucking. However for toddlers, preschoolers and
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older children, increasingly sophisticated distraction techniques such as easily implemented non-
pharmacologic pain management strategies include reading stories, watching cartoons, or listening
to music.

Discussion—A developmental approach to assessing and treating pain is critical. Swaddling,
picture books, or blowing bubbles are easy and effective when used at the appropriate
developmental stage and relieve both physical and emotional pain. Untreated pain in infants and
young children may lead to increased pain perception and chronic pain in adolescents and adults.
Continued research in the non-pharmacological treatment of pain is an important part of the
national agenda.

Introduction

Despite decades of research in the assessment and treatment of pain in pediatrics, infants and
young children still suffer unnecessary pain. Moreover, despite intense research and
education over the last decade, the assessment and treatment of pain in infants and young
children remain challenging with potential long-term consequences (Fitzgerald & Walker,
2009; van Dijk, Peters, Bouwmeester, & Tibboel, 2002). Pain experiences in infancy and
childhood may result in long-term changes in physiological and behavioral responses to pain
(Anand & International Evidence-Based Group for Neonatal, 2001; Institute of Medicine,
2011). In fact, children who suffered traumatic pain were 1.5 times more likely to suffer
chronic pain in adulthood while children who experienced frequent headaches were 2.2
times more likely to experience frequent headaches in adulthood (Fearon & Hotopf, 2001;
Jones, Power, & Macfarlane, 2009). Unrelieved pain during infancy and childhood leads to a
hypersensitivity to pain through a “rewiring” of the peripheral as well as central nervous
system leading to life-long changes in pain perception (Fitzgerald & Walker, 2009; Woolf,
2007). One study of male infants circumcised within two days of birth indicated that they
had higher pain scores when receiving two-month immunizations than male babies who had
not been circumcised (Stevens, 2007). Relatedly, failure to control pain in infants with sickle
cell disease has lifelong implications including poor coping strategies (Benjamin, 2008).
Chronic pain in adults and children is a national and international challenge and results in
suffering and increase healthcare costs. By improving the assessment and treatment of pain
in early childhood, we may be able to address this challenge.

For children and infants, the pain experience often occurs during routine medical procedures
such as heel sticks and vaccinations or during more severe instances of postoperative pain or
pain from traumatic injuries. According to the International Association for the Study of
Pain (IASP), the definition of pain is “an unpleasant sensory and emotional experience
associated with actual or potential tissue damage...” (2012, p. para. 5). IASP explains that
the lack of ability to communicate using language does not mean that a child is not
experiencing pain. In order to end unnecessary pain in childhood, and its long-term
consequences, we must interpret infant and child communication including verbalizations
such as crying, body movements such as kicking, and facial expressions such as a furrowed
brow with our knowledge of child development.
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The Institute of Medicine (I0OM) states that pain is a national challenge and pain
management in children is often lacking even in pediatric emergency departments (Institute
of Medicine, 2011). Despite the fact that there are well-validated tools available for the
assessment of children’s pain, more than half of hospitalized children experience severe
unrelieved pain (Kortesluoma, Nikkonen, & Serlo, 2008; Twycross & Collis, 2012). This
implies that either the tools are not being used to assess the pain or the pain is not being
adequately treated. Hospitals in the United States are mandated to assess pain on a routine
basis and hospital policies reflect that mandate. Studies conducted in Europe show that
nurses may not be consistently assessing pain, may not always believe children when they
report pain, and may not treat pain adequately (Kortesluoma et al., 2008; Twycross & Collis,
2012). Although we did not find a similar study from the United States, clinical experience
of pain management specialists and the IOM report demonstrate that pediatric nurses in the
United States have many of the same issues.

Similar issues also arise in the treatment of pain. A study in Canada examined whether pain
was addressed during routine childhood vaccinations and found that although both
pharmacological and non-pharmacological interventions are available and easy to use, these
interventions were not done mainly due to lack of knowledge (Taddio et al., 2009). Non-
pharmacological interventions such as music, hypnosis, distraction, and massage are often
successful in decreasing pain during procedures such as venipuncture and lumbar puncture
as well as general pain in pre-adolescent children (Nguyen, Nilsson, Hellstrom, & Bengtson,
2010; Post-White et al., 2009; Smith, Barabasz, & Barabasz, 1996). Simple techniques are
very helpful for children during medical procedures but healthcare providers are often not
introduced to these techniques during their formal education.

Factors that contribute to the difficulty in assessing and treating pain include a variety of
dynamics from the child, their parents, and the health care providers. A child’s physical,
emotional, and cognitive development modifies their response to pain. Other aspects include
the child’s fear, anxiety, anger, lack of control or choice, underlying illness causing the pain,
situational factors, and previous experiences with pain (McGrath & Brown, 2005). Parent
and staff response to the child’s fear, anxiety, or anger can also alter the child’s response to
pain (McGrath & Brown, 2005). Self-report remains the gold standard of assessing pain in
adults, however infants, toddlers, preschool children, and non-verbal children are unable to
report pain or are unable to do so reliably (Hunter, McDowell, Hennessy, & Cassey, 2000;
von Baeyer, Forsyth, Stanford, Watson, & Chambers, 2009). Particularly in infants, proxy
report in the form of parent report or healthcare provider observation are the common
available sources of pain assessment (Buttner & Finke, 2000; Hartrick & Kovan, 2002; Pillai
Riddell & Racine, 2009; Stevens, 2007). Given the large number of signs and symptoms
presented by children related to their pain experience, the purpose of this article is to bring a
developmental lens to the challenges of assessing and treating pain in young children.

A synthesis of the findings from an electronic search of PubMed and the general non-
medical library electronic resources for the years 1980 through 2014 using the keywords
pain, assessment, treatment, alternative, complementary, integrative, infant, toddler,
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preschool, young, pediatric, and child in combination with a targeted search to identify
additional sources for best evidence was completed. The general non-medical library
resources were searched specifically for child development articles. After removing
duplicates, the initial search resulted in 118 articles including 92 research studies, 5
informational articles, and 21 review articles. Articles that addressed the main purpose of
this topic were used in this synthesis. Articles were excluded if they did not directly relate to
the specific age groups of this synthesis (infant, toddler, preschooler, or early elementary
schooler), or were not non-pharmacologic interventions. Additional supporting sources
included those related to developmental issues, assessment tool validation, and position
statements from experts and organizations such as the World Health Organization and the
International Association for the Study of Pain (see Figure 1). The original search provided
the direction of the article and main evidence for the synthesis. The first author (ST)
conducted the initial search; all authors informally evaluated the studies and came to
agreement about their inclusion, and contributed to the data synthesis. From the original
search, 18 articles were used including 12 research studies, 5 reviews, and 1 informational
survey. In addition, 36 research studies and review articles were found through a targeted
search. In total, in-depth review of 54 articles was conducted.

Pain Assessment: Considering the Role of Attachment

There are a variety of pain tools available for the assessment of pain in infants. These tools
rely mainly on observer report and consider a variety of infant behaviors including facial
expression, cry, movement, tone, body posture, and consolability (Buttner & Finke, 2000;
van Dijk et al., 2002). Some assessment tools also take into account physiologic signs such
as respiratory and heart rate, oxygenation, or blood pressure (van Dijk et al., 2002). In an
analysis of the most specific and reliable behaviors used by health care providers for the
assessment of pain in infants, Buttner and Finke (2000) found that crying, facial expression,
and body posture were the most sensitive cues to identifying pain.

The CRIES observational assessment tool is often used by hospitals during the neonatal
period. This tool assesses the following attributes of the infant: Cry described as none,
crying but consolable, high-pitched and inconsolable, Requires oxygen to maintain a
saturation above 95%, Increased vital signs, facial Expression described as no grimace,
grimace, or grimace and grunting, and Sleepless described as continuously asleep,
frequently awake, constantly awake (Krechel & Bildner, 1995). An example of a popular
observational assessment tool used by many hospitals for older infants is the FLACC (Face,
Legs, Activity, Cry, and Consolability) measurement tool (Merkel, Voepel-Lewis, &
Malviya, 2002). For both measures, each category is scored and then totaled and compared
to established criteria such as the two-step approach recommended by World Health
Organization (2012) for mild, moderate or severe pain.

Although both of these measures provide useful and observable information, neither takes
into account the child’s attachment with an important adult in their lives the most salient
developmental process in infancy (hereafter referred to as the parent although the adult may
not be the biological parent). Infant reaction to painful stimuli is a bidirectional process
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between parent and infant (Pillai Riddell & Racine, 2009). Specifically, a parent who is
sensitive to the infant’s pain cues will be more likely to provide soothing behaviors such as
rocking, touching, or swaddling, to calm the infant more quickly (Jahromi, Putnam, &
Stifter, 2004; Schechter et al., 2007). These parental soothing behaviors in turn result in the
infant being more attentive to the parent, which strengthens the parent-child attachment.
Understanding the degree of parent-child attachment may not change the amount of pain the
child is experiencing, but it will provide important information for determining how to
proceed with treatment. For example, if a child is experiencing pain but has a close
attachment with a parent, then the child will likely receive relief from comforting by the
parent, and may not need the same treatment as a child with the same amount of pain but no
parent support.

Pain Treatment: Attachment, Swaddling, & the Sucking Response

Toddlers

Several non-pharmacologic methods have been shown to be effective in reducing pain in
infants undergoing painful procedures. These methods may be effective in part because of
their responsiveness to the developmental characteristics of infancy. For example, building
on the infant’s need for attachment, Kangaroo Care (skin to skin contact with a parent) for
30 minutes prior to and during the painful procedure has been shown to decrease infant pain
and distress (Stevens, 2007). In addition, studies on swaddling, which mimic the feeling of
being held, suggest that infants’ vital signs recover more quickly when swaddled during a
painful procedure (Fernandes, Campbell-Yeo, & Johnston, 2011; Spence et al., 2009). Other
treatment methods capitalize on infants’ natural sucking response. Offering infants pacifiers,
both with and without sucrose, and breastfeeding, have been shown to decrease pain during
painful procedures including vaccinations and heel lancing (Marin Gabriel et al., 2013;
Stevens, Yamada, & Ohlsson, 2010). A Cochrane review found that breastfeeding infants
during painful procedures resulted in statistically lower heart rates and decreased total
crying time when compared to swaddling, holding, and pacifier interventions (Shah,
Herbozo, Aliwalas, & Shah, 2012). Bembich et al. (2013) used functional MRI to evaluate
brain activity in infants during painful procedures using both sucrose solutions and
breastfeeding: Breastfeeding stimulated cortical activation leading the authors to posit that
breastfeeding is a multisensory experience leading to decreased pain perception.

Although these developmentally-informed non-pharmacologic pain treatment strategies
show promise individually, recent research suggests that a combination of techniques such
as breastfeeding, pacifiers, swaddling, and rocking may be more effective than one
technique used alone (Harrington et al., 2012). As evidenced in this research on infancy,
taking advantage of developmental characteristics may be an effective approach to
decreasing the pain and suffering attached to common medical procedures.

Pain Assessment: Beyond Physiology

The assessment of pain in toddlers presents similar issues as infants. Toddlers are venturing
toward autonomy, but still look to their parents for security in new situations and when
things are frightening or painful. Toddlers cannot conceptualize pain in terms of location or
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intensity. Most hospitals and providers use the same tools to measure pain in toddlers as
they do in infants (e.g., FLACC mentioned above). Other pain scales used with toddlers
includes Children’s and Infants” Postoperative Pain Scale (CHIPPS) and Children’s
Hospital of Eastern Ontario Pain Scale (CHEOPS). The CHIPPS scale assesses crying
(none, moaning, screaming), facial expression (relaxed, wry mouth, grimacing), posture of
the trunk (neutral, variable, rear up), posture of the legs (neutral, kicking, tightened), and
motor restlessness (none, moderate, restless). The CHEOPS scale tested on children ages
one to five is more complex: This scale assesses cry (no cry, moaning, crying), facial
expression (smiling, composed, grimace), child verbalizations (positive, none, complaints
other than pain, pain complaints, both pain and non-pain complaints), torso (neutral,
shifting, tense), touch (not touching, reach, touch, grab, restrained), legs (neutral, squirming
kicking, drawn up tensed, standing, restrained). Although some of these such as FLACC are
still useful, research suggests that those that have a physical measure such as heart rate are
not effective for this developmental stage. For example, Buttner and Finke (2000) found that
for toddlers, physiological indicators such as heart rate, respiratory rate, and blood pressure
were not good indicators for pain. Instead, observational assessments such as those used in
FLACC or CHIPPS were both specific and sensitive measures of pain in toddlers. In a
prospective study involving 150 children and four observers, both FLACC and CHIPPS
were found to be homogeneous, have good face and construct validity, sensitivity, and
specificity to pain whereas the psychometric properties of CHEOPS was not as consistent
because the category “touch” has a low score for reliability and internal validity (Bringuier
et al., 2009). This suggests that behavioral indicators may need more careful consideration.
Stressful situations may result in variable pain scores depending on parental attachment,
parental stress, experience level of the observer, and temperament of the child (Frank,
Blount, Smith, Manimala, & Martin, 1995; Hartrick & Kovan, 2002; Schechter et al., 2007).

Pain Treatment: The Emergence of Cognitive Skills

Toddlerhood can be a demanding age group for parents and nurses who are attempting to
soothe these young children during and after painful procedures. This is in part because their
cognitive abilities are still emerging and, as such, non-painful situations such as taking a
temperature may seem just as distressing as receiving an injection. Moreover, at this stage
parental empathetic attention may cause the toddler to react in an especially distressed way
(McMurtry, Chambers, McGrath, & Asp, 2010).

One positive outcome of toddlers’ cognitive advances is that distraction is now more
effective than before, and is more effective than common techniques such as parental
empathetic attention (Schechter et al., 2007). Thus, treating toddler pain can be easier than
in infancy as toddlers are increasingly inclined to take their behavioral cues from parents
and other adults. Specifically, techniques such as playing peek-a-boo, blowing bubbles, or
looking at books are easily implemented distractions for toddlers when parents or other
adults join in the game (Jay, Elliott, Fitzgibbons, Woody, & Siegel, 1995; Manne et al.,
1990).
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Preschoolers

Pain Assessment: Emerging Self-Awareness and Language Skills

Beginning in preschool, children are developing the ability to use self-report tools such as a
faces-type pain scale with varying degrees of precision (Hunter et al., 2000; von Baeyer et
al., 2009).

Children in this age group often lack the ability to describe their pain although often they are
at the very least able to point to the area that hurts (von Baeyer et al., 2009). In a study of
healthy children ages three to five years old, von Bayer et al. found that three year old
children show a response bias by choosing either the high or low end of the scale
consistently and are not always able to put a faces-type of pain scale in the correct order,
from low to high pain level. By the age of five, however, the children had developed a
higher level of self-awareness and language that translated into more nuanced and useful
responses (von Baeyer et al., 2009). Based on this study, von Bayer et al. recommend using
a proxy pain assessment, such as the FLACC scale mentioned above, in conjunction with
self-report for children younger than five years of age.

Because preschoolers are just beginning to development sufficient self-awareness and
language skills to effectively use self-report assessments, observational pain assessment
tools are still used for this age group in situations such as trauma or post-surgically.
Hesselgard, Larsson, Romner, Stromblad, and Reinstrup (2007) felt that most observational
scales were too complicated for fast and accurate pain measurement, especially in the post-
surgical setting. Thus the Behavioral Observational Pain Scale (BOPS) was created to be a
fast and accurate observational measure of pain for children ages one to seven, assessing
facial expression, verbalization, and body position separately on a scale of zero to two for a
total possible pain score of zero to six (Hesselgard et al., 2007). In psychometric testing, the
scale achieved a high inter-rater reliability (0.93), a high correlation with the CHEOPS pain
scale (r=0.87), and a high construct validity and sensitivity to measuring pain and pain relief
with preschool children (Hesselgard et al., 2007). When testing the FLACC pain scale in
post-operative children, Malviya, Voepel-Lewis, Burke, Merkel, and Tait (2006) found a
high intra-class correlation coefficient (ICC) for total pain scores (ICC=0.90). In sum,
observational pain assessment such as the BOPS and FLACC may be valid and useful at this
stage, but self-report may also be effective as self-awareness and language skills emerge.

Pain Treatment: Increases in Cognition and the Complexity of Distractions

Like toddlerhood, the use of distraction techniques is a way to help preschoolers decrease
the perception of pain and cope with painful procedures (Weiss, Dahlquist, & Wohlheiter,
2011). One example of the effectiveness of distraction is seen in a study with 120 healthy
three to five year old children who kept their non-dominant hands in a cooler filled with
water maintained at 50°F and experienced either an active or passive distraction (Weiss et
al., 2011). Interactive distraction consisted of playing a video game with a joystick. Passive
distraction involved watching the game output without actually playing it. Results indicated
that both passive and interactive distraction conditions worked equally well to increase pain
tolerance in the experimental groups when compared to the control group (Weiss et al.,
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2011). In another study on distraction, Yoo, Kim, Hur, and Kim (2011) used a three-minute
animated cartoon intervention shown on a laptop computer for three to five year olds during
a blood draw procedure. In this quasi-experimental intervention, (Yoo et al., 2011) found
that when comparing the intervention group with the control group, the intervention group
had significantly lower cortisol and glucose levels indicating lower stress levels, and a lower
self-reported pain score. These results suggest that distractions may be effective at this stage,
although the form of distractions is notably more complex than in toddlerhood (peek-a-boo,
bubble blowing, etc.). Since preschoolers are now mastering increasingly complex cognitive
skills such as using symbols, manipulating whole numbers, and engaging in more elaborate
pretend play scenarios; it is understandable that their need for more complex distractions
increases as well.

It is also important to note that the timing of the distraction is an important consideration. In
contrast to the above interventions, Dixey, Seiler, Woodie, Grantham, and Carmon (2008)
studied the child’s response after a procedure using stickers, which are sometimes given to
children as a reward following a procedure. They found that giving a child a cartoon sticker
following a finger stick blood test procedure did not decrease child self-report of pain when
compared to children who did not receive a sticker. This suggests that interventions during a
procedure work better to decrease pain than those interventions completed after a procedure.

Early Elementary Schoolers

Pain Assessment: Burst in Vocabulary Development Aids Self-Report

By the time a typically developing child reaches kindergarten, they are not only able to
report their pain but also point to the painful area and describe their pain using descriptive
terms such as stabbing or burning, (Hicks, von Baeyer, Spafford, van Korlaar, &
Goodenough, 2001). Specifically, a substantial burst in vocabulary at this stage increases
early elementary schoolers’ ability to express themselves and communicate nuanced aspects
of pain. The Faces Pain Scale has been validated over time and found highly correlated with
a visual analog scale (VAS) for this age group (Garra et al., 2010; Hicks et al., 2001). The
Faces Pain Scale or a visual numerical scale is appropriate for assessing pain in this age
group. In addition to pointing to the face associated with their pain level, early elementary
schoolers may be able to describe their pain to a nurse with more nuance and detail.

Simultaneously, cultural and social norms have been observed by the child and reinforced
by the parents and the community. The end result becomes the child’s ability to control their
expression making proxy pain report difficult and self-report of pain the only reliable
measure (Chen & French, 2008; Huguet, Stinson, & McGrath, 2010). Western societies, for
example, often value autonomy and individual decision-making relatively more than self-
regulation and control (MacCoby & Martin, 1983). On the other hand, for cultures that value
group orientation and group harmony (e.g., many East Asian and Latin American families),
self-control is more highly valued and lack of self-regulation may be considered a
significant problem (Zhou, Eisenberg, Wang, & Reiser, 2004). As a result, it may be easier
to assess pain cues of children from Western cultures, because they show their pain
relatively more freely without being trained to enact as much restraint as their peers.
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Understanding cultural norms may increase nurse’s attunement to variation in self-report
responses and make this a more valid approach to pain assessment.

Pain Treatment: Reading Relational Cues

As in earlier stages, studies have shown that distractions provided by caregivers, not verbal
reassurance, can be useful for treating pain in early elementary schoolers, but their
effectiveness is dependent on the type of relational cues the child gets from the adult. For
example, in one study by Frank et al. (1995), 77 children receiving routine vaccinations
were examined and researchers found that children’s coping behaviors were accounted for
mainly as a result of parents and staff promoting coping behavior. Furthermore, parental
distress-promoting behaviors, such as punishment, criticism, empathic comments, apologies,
and reassurance were significant predictors of child distress. Children at this stage are often
quite skilled at observing and interpreting adult behavior, and these cues influence their
experience of pain (Blount et al., 1989). This is exemplified in McMurtry et al. (2010) study
examining parental facial expression and tone of voice and found that children rated parents
as more fearful when giving reassurances in general but particularly when either fearful
facial expression or falling tone of voice accompanied the words of reassurance. These
children were picking up nuances in relational cues.

Distractions that are perceived as more authentically calm and positive, however, convey to
children that it is acceptable to lower their reaction to the pain. This type of distraction
technique may include talking to the child about something other than the procedure or the
child’s illness. Furthermore, when children perceived a happy expression and a rising tone
of voice as parental happiness, they believed that the parent was neither fearful nor
distressed (McMurtry et al., 2010). In sum, children’s heightened ability to read the
intentions behind adult cues during distractions make it increasingly important for adults to
manage their own concerns and express genuine calmness.

Discussion

Pain assessment and treatment in young children presents special challenges to healthcare
providers and parents. Based on current research, pain assessment is not an exact science in
any age group. While health care providers understand that self-report is the gold standard
for older children, adolescents, and adults; toddlers and preschoolers and even early
elementary schoolers benefit from the addition of observational assessment tools such as
FLACC, CHIPPS, CHEOPS, or BOPS depending on the situation (Bringuier et al., 2009;
Frank et al., 1995; Hartrick & Kovan, 2002; Malviya et al., 2006; von Baeyer et al., 2009).
Full term infants express their pain through cry, facial expression, and body movements and
are not influenced by culture or social norms. Physiological signs may be reasonable
indicators of pain in infancy when combined with observation of cry, facial expression and
body movements. However, even at this age, pain expression is a bidirectional process
between infant and parent or caregiver (Pillai Riddell & Racine, 2009). Assessment and
treatment of pain during infancy should include the important influence of parents and their
role in the child’s pain management. Sensitive caregivers who have well-attached infants are
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better able and more likely to provide appropriate soothing behaviors allowing infants to
cope with stressful or painful situations (Jahromi et al., 2004; Schechter et al., 2007).

Toddlers continue to rely on their parents and other important adults, and considering this
while treating pain may mean consciously incorporating adults for distraction and
connection. Suggesting appropriate distractions for caregivers to employ during painful
procedures such as playing peek-a-boo or blowing bubbles not only helps the child cope but
gives the caregiver something positive to help their child and avoids empathetic behaviors
such as parental apology or exaggerated reassurance (Jay et al., 1995; Schechter et al.,
2007). Additionally, toddlers have a growing sense of self yet still emerging cognitive
abilities, thus rendering temperature taking as upsetting as receiving a vaccination. Because
of this quandary, physiological signs are not a good indicator of pain in this age group.

Preschoolers are able to begin reliably telling practitioners that they have pain. However
some observation is still necessary as this age group may still be developing the language
skills needed to express nuances especially regarding moderate pain levels. Allowing
preschoolers to self-report pain will give them practice in using these tools although their
ratings may not always reflect the child’s perceived pain; for this reason using an
observational tool in addition to self report will yield a more reliable pain report (Hunter et
al., 2000; von Baeyer et al., 2009). It is important for young children through elementary
school to use a visual scale such as either a FACES-type of pain scale or other visual scale:
Visual tools are helpful for young children who may not be able to visualize numbers and
rate their pain accordingly (Garra et al., 2010; Hicks et al., 2001).

By school age, self-report is the most reliable method of pain assessment for typically
developing children. School-age children have learned to self-regulate not only their actions
but also their facial expressions based on cultural norms. Therefore, health care providers
cannot use only observation to determine a child’s pain level validly or reliably.

Poor assessments and under treatment of infant and child pain remains a challenge for health
care providers and caregivers (Kortesluoma et al., 2008; Twycross & Collis, 2012). The
biggest asset in the assessment and treatment of pain in young children is parents: Children
who have a relationship with parents or caregivers may be much more amenable to being
assessed and are able to benefit from non-pharmacologic treatments. The use of non-
pharmacological methods for procedures such as heel lancing, vaccinations, and even more
painful procedures such as lumbar punctures have demonstrated effectiveness in decreasing
infant and child pain and increasing coping (Harrington et al., 2012; Marin Gabriel et al.,
2013; Smith et al., 1996; Taddio et al., 2009; Yoo et al., 2011). The consideration of
developmental stage for the selection of assessment tools and non-pharmacologic treatment
of pain will decrease children’s suffering during painful procedures. Educational awareness
coupled with institutional changes resulting in system-wide cultural transformations could
lead to a significant reduction in childhood suffering from pain.

Limitations

This narrative was not meant to be an exhaustive review of the literature. While every effort
was made to include only well-designed studies and reviews, no formal rating of the quality
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of the studies or study design was carried out. While this review considered peer-reviewed
studies and textbook sources, we did not consider grey literature, which may have given us
additional, updated information. We only considered sources published in English. This
exclusion may have eliminated a rich source of child development studies and non-
pharmacologic interventions. However, cultural norms including child self-regulation can
vary significantly and would deserve separate treatment beyond the scope of this synthesis.
Use of cultural awareness when using interventions mentioned in this synthesis is important.

Recommendations for Health Care Providers

Use of an evidence-based approach is the key recommendation for practitioners. Research
has created reliable and valid measurement tools for assessing pain in infants and young
children. Practitioners and the institutions they work in must make it a priority to choose an
appropriate tool for each age group, educate practitioners in its use, and learn to assess
according to evidence and institutional policy. Studies have shown that when measurement
tools are used as intended within institutional guidelines, infant and child pain and suffering
can be well managed. Commitment to pain management is crucial and an institutional
culture shift to the regular assessment, documentation, and management of pain must
happen. With the growing number of studies showing solid evidence for both assessment
and treatment of pain at each child developmental level, practitioners need an evidence-
based approach and institutional commitment to make the practice changes necessary to
treat children’s pain.

Recommendations for Researchers

A heartening number of studies have been performed in relation to the assessment and
treatment of infant and child pain management strategies. A plethora of studies have
examined various assessment tools for each age group. Future efforts to develop infant pain
assessments may consider including observations of the strength of the parent-child
attachment, or the apparent sensitivity of the parent to the infant as a way to ensure a more
contextualized, and ecologically valid approach (Olds, 2008). One possible direction for
researchers is to study nurses’ and other health care providers during pain assessment to
identify barriers in using the assessment as it was intended. Moreover, it is essential to
educate nurses regarding developmentally informed pain management both pharmacologic
and especially non-pharmacologic. Simple non-pharmacologic methods are unknown to
many healthcare providers thus their use is typically limited.

Recommendations for Policy-Makers

Recommendations for policy-makers are clear: (a) support research exploring the best
treatment options for each developmental level, including both pharmacologic and non-
pharmacological options, (b) support research investigating healthcare providers skill when
implementing pain assessment and treatment practices, (c) mandate education programs for
providers on the best practice for both assessment and treatment of pain, and (d) mandate the
use of evidence-based practices in the assessment and treatment of pain in infants and
children. Research has shown that untreated and undertreated pain in infancy leads to
increased pain perception in children and an increased risk of chronic pain in adulthood.
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From a monetary perspective, chronic pain conditions are expensive not only in healthcare
dollars spent in treatment but also in lost work productivity. In adolescents alone, chronic
pain is estimated to cost $19.5 billion yearly, taking into account direct and indirect patients
costs including hospital admissions, emergency and primary care visits, diagnostic costs,
and lost parental work productivity (Groenewald, Essner, Wright, Fesinmeyer, & Palermo,
2014). For adults, Gaskin and Richard (2012) calculated that the total cost for pain including
lost work productivity is between $560 to $635 billion dollars and is more than heart disease
($309 billion) and cancer ($243 billion) combined. Research and education are vital to
decrease pain and suffering in infants, young children, and ultimately in adults resulting in a
savings in healthcare costs from current levels.

Conclusion

Assessment and treatment of pain in infants and young children is challenging. While it is
now recognized that infants feel pain from the moment they are born, healthcare has not yet
completely come to terms with that fact in either the assessment or treatment of newborn
pain. Traditional medical approaches often result in unnecessary pain when non-
pharmacologic interventions such as swaddling or breastfeeding may soothe infants more
quickly with fewer side effects. Toddlers may be the most challenging developmental stage
for assessment although sample distraction techniques work well for treatment as increased
awareness of self leads to indiscriminate distress from strange people and benign procedures
as well as legitimately painful events. Preschool and early school age children are very open
to non-pharmacological interventions such as video games, cartoons, stories, or counting
which serve to focus the mind on something other than the painful event, thus decreasing the
perception of pain and decreasing stress. Previous research on implementation suggests that
institutional commitment and support is necessary for change to take place (Struder, 2003).
Using a developmental approach to assessment and non-pharmacological treatment can lead
to better outcomes. Cooperation between policy makers, institutions, and healthcare
providers can result in less pain and suffering in infants and children.
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Highlights
e Pain is often untreated during routine medical procedures in pediatric patients

« Using a developmental approach to assessment and non-pharmacological
treatment can lead to better outcomes

«  Parental attachment is an important consideration when treating infants

e Use of developmental stage is crucial for non-pharmacologic treatment in
children
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Figure 2.
Wong-Baker FACES Pain Scale (From Hockenberry, M. J., Wilson, D., Winkelstein, M.L.

(2005). Wong’s Essentials of Pediatric Nursing, 71" Ed., St. Louis, MO:Mosby, p. 1259.
Used with permission. Copyright Mosby).
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Age Group (years)

Assessment Tools

Evidence-Based Non-Pharmacological Intervention

Infant (0-1)

CRIES, FLACC

. Swaddling
. Sucking on a pacifier
. Breastfeeding

. Skin-to-skin care

Toddler (1-3)

FLACC, CHIPPS, CHEOPS

. Blowing bubbles
. Playing peek-a-boo
. Looking at books

. Use distraction not empathy

Pre-School (3-5)

FACES, FLACC, CHEOPS, BOPS

. Tell stories
. Watch cartoons
. Party blowers

. Coaching

Early School Age (5-10)

FACES, VAS, VNS

. Distraction: counting blowing bubbles, guided imagery

. Hypnosis
. Music

. Video games

Assessment Tools and Non-Pharmacologic Interventions by Developmental Level
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