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Framework to Explain the Progression of
Pain in Obese or Overweight Children
Undergoing Tonsillectomy
Shirley D. Martin, PhD, RN, CPN, Lauri D. John, PhD, RN, CNS
An estimated 100,000 obese (OB) and overweight (OW) children undergo tonsillectomy each year in the United States. Pain management
in this population is particularly challenging because of weight-based
dosing, clinician fears, potential for airway obstruction, and genetic
differences. A framework is proposed to explain factors involved in
the post-tonsillectomy pain (PTP) experience in OB and OW children.
The tonsillectomy, the body’s inflammatory state, and mechanical
stressors comprise influencing factors in PTP progression. Cliniciandelivered medication doses, genetic variants of drug metabolism,
and soothing factors serve as mediating factors in the progression of
PTP. Postanesthesia care unit (PACU) nurses may use this framework
to better understand PTP progression in OB and OW children. PACU
nurses may manipulate certain mediating factors discussed in this
framework to moderate PTP progression in OB and OW children. Researchers may use this framework to support future research to
improve PTP management in OB and OW children.
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OBJECTIVES—1. DESCRIBE WEIGHT-BASED
risk factors for increased post-tonsillectomy pain
(PTP) in obese (OB) or overweight (OW) children.
2. Recognize mediating factors that may reduce
PTP in children. 3. Discuss how to apply knowledge of underlying theory to improve nursing

practice in the treatment of PTP in OB and OW
children.
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The following article contains a framework that
PACU nurses may use to help anticipate, explain,
and treat post-tonsillectomy pain (PTP) in obese
(OB) or overweight (OW) children. Researchers
currently lack sufficient evidence to support the
development of highly effective clinical guidelines
for effective pain management in OB and OW children undergoing tonsillectomy.1 The theoretical
framework was developed and used to support a
recently completed research study in which factors involved in the PTP experience of OB and
OW children in the PACU post-tonsillectomy
were examined.2 OB and OW children experienced risk of prolonged moderate-to-severe pain
episodes compared with their peers. Nurses
and other health care providers may use this
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framework to increase understanding of the complexities of PTP in OB and OW children to help
guide clinical practice. Key components of nurses’
responsibilities and opportunities for improved
practice as recognized in this framework are highlighted and linked to the American Society of Perianesthesia Nurses standards.3 The framework may
also be used to facilitate future research.2 After
reading this article, nurses should be able to (1)
describe weight-based risk factors for increased
PTP in OB and OW children, (2) recognize mediating factors that may reduce PTP in children,
and (3) apply knowledge of underlying theory to
improve nursing practice in the treatment of PTP
in OB and OW children.
A list of framework concepts and relationships is
described first, followed by a discussion of the background, framework development, and final framework product. The framework is further explained
in terms of influencing factors, some of the proposed
mediating factors, and the outcome of PTP.
Framework Concepts
In OB and OW children, three types of influencing
factors interact with three types of mediating factors in the progression of the cognitive, sensory,
and emotional experience of PTP. Variations in
these factors may increase or decrease the cognitive, sensory, and emotional experience of PTP in
OB and OW children.
The following theoretical propositions may be
made:
Propositions
1. Influencing factors (proinflammatory state
of obesity, mechanical stressors, and genetic
variations) interact to modify progression of
the cognitive, sensory, and emotional experience of PTP in OB and OW children.
2. The proinflammatory state of obesity may
lead to an increase in the cognitive, sensory,
and emotional experience of PTP in OB and
OW children.
3. Mediating factors (clinician-delivered analgesics, genetic variants of drug metabolism,
and soothing factors) interact to modify the
cognitive, sensory, and emotional experience of PTP in OB and OW children.

4. Manipulation of one or two mediating factors (clinician-delivered analgesics and
soothing factors) leads to a decrease in the
cognitive, sensory, and emotional experience of PTP in OB and OW children.

Background
Pediatric Tonsillectomy in OB and OW
Children
Approximately, 289,000 children younger than 15
years undergo tonsillectomy each year in the
United States, making this one of the most common pediatric surgeries.4,5 The rise in rates of
obesity and OW in children since the 1970s has
caused a similar shift in those rates in the
pediatric tonsillectomy population. Children,
defined by the National Health and Nutrition
Examination Survey as between the ages of 2 to
19 years, with body mass index (BMI) scores at
or above the 85th percentile are considered OW,
and those at or above the 95th percentile are
considered OB.6 Reported rates of obesity and
OW in children in single tonsillectomy studies
range from 32.4% to 38%,7-9 matching pediatric
OB and OW trends in the United States.6 It is difficult to estimate exactly how many OB and OW
children undergo tonsillectomy each year in the
United States, because the Centers for Disease
Control and Prevention define children as being
aged 2 to less than 20 years.10 Based on the rates
from individual studies and the tonsillectomy rates
in the US children younger than 15 years, it can be
estimated that over 100,000 OB and OW children
younger than 15 years may undergo tonsillectomy
each year in the United States. The number of OB
and OW children may actually be much higher if
children are defined according to the Centers for
Disease Control and Prevention definition. For
the purposes of this framework, children are
considered to be aged between 2 and 19 years.
Pediatric tonsillectomy is one of the most persistently painful surgeries when compared with
other common childhood surgeries such as orchidopexy or inguinal hernia repair.5,11 The wound
created by the tonsillectomy procedure requires
1 to 2 weeks for healing and causes acute and
persistent pain in children. Pain is highest in the
first few days after surgery and decreases across
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time, paralleling the healing process.11,12 At least
two-thirds of children report moderate-to-severe
pain during their recovery period in the PACU.13
Defining Pain
Cohen et al14 provided the following updated definition for pain: ‘‘Pain is a mutually recognizable somatic experience that reflects a person’s
apprehension of threat to their bodily or existential integrity.’’ This definition can be applied to
the acute pain experience of children undergoing
tonsillectomy. According to Melzack, the pain
experience has cognitive, affective, and sensory
components.15 A part of this definition that has
not been well-explored is the potential for
weight-based differences in children’s bodies and
how this might influence the pain experience of
children, particularly after a painful surgery such
as tonsillectomy.
Associations Between BMI and Pain
The association between high BMI and chronic
pain in both adults and children has been
examined in previous research,16-19 but sparse
and conflicting evidence exists to support a
potential relationship between high BMI and
acute pain in children, specifically postoperative
pain.2,7,20 Nafiu et al7 found a four-fold increased
risk for early PTP in OB and OW children, defined
as moderate-to-severe pain occurring within the
first 15 minutes of arrival to the PACU; however,
Scalford et al20 did not find weight-based
differences in moderate-to-severe pain in OB and
OW children. These conflicting findings could be
related to many factors, including differences in
methodology.
Challenges With Pain Management
PACU nurses and other health care providers are
confronted with multiple dilemmas while attempting to manage PTP in OB and OW children. Pain
management in this population includes potentially complicated drug dosage calculations and
consideration of risks versus benefits of analgesia
with the potential for postoperative obstructive
sleep apnea (OSA) events.21,22 Clinicians use
weight-based calculations to determine drug dosages in children. A simple math calculation (eg,
recommended drug dose in milligrams/ kilogram
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multiplied by child’s weight in kilograms) does
not work in OB and OW children, where such calculations could lead to dosages that exceed recommendations for adults. Instead, clinicians may use
more involved calculations based on ideal body
weight and cofactors for various medications.20,21
They may also adjust doses up or down based on
individual clinician judgment or may need to
consult with a pharmacist.23 Evidence is lacking
on pharmacokinetics of medications used in OB
and OW children, and specifically with the common analgesics used post-tonsillectomy.1
Because of their goal of ensuring that OB and OW
children recover safely from tonsillectomy, health
care providers might choose strategies that offer
less than optimal pain control as they attempt to
balance risks and benefits.8 OB and OW children
have a known increased risk for postoperative
OSA events, in part because of the extrapharyngeal
fat tissue in the neck region and also due to respiratory depression that may occur with opioid use
for pain management.24,25 In addition, OB
children,26 and in some studies, OB and OW children,21 have higher rates of laryngospasm in the
immediate postoperative period that may also be
influenced by opioid use. Nurses and other health
care providers have a moral imperative to prevent
suffering; however, lack of knowledge and planning may lead to implementation of inadequate
pain management strategies resulting in uncontrolled PTP.
Modern Pain Theory
Modern technology has transformed pain research
in recent years. Use of specialized equipment such
as functional magnetic resonance imaging has
greatly increased understanding of what happens
in the brain and spinal column during a painful
event.27 Melzack and Wall28 first revolutionized
pain theory in the 1960s by developing the gate
control theory, which explained the transmission
of pain signaling along the spinal column.
Melzack29 later developed the theory of the
neuromatrix, describing a neural matrix of sensory
neurons in the brain with cognitive, sensory, and
affective components. Melzack found himself
inspired by Selye’s work on the body’s stress
response as he considered many potential factors
that could influence a person’s experience of
pain15; however, no pain theorist has clearly
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described factors involved in the acute postoperative pain experience of OB and OW children.

Methods
The following framework was developed after an
extensive literature search, using knowledge of
Melzack’s theory of the neuromatrix,29 Selye’s
general adaptation syndrome,30 and McVinnie’s
description of links between obesity and chronic
pain in adults.31 In addition, the authors’ own
combined years of practical clinical expertise
influenced the development of this new model.
The first author initially conducted a search for
theories to explain connections between acute
pain or acute PTP in OB and OW children
in CINAHL, Medline, PubMed, and Google
Scholar, followed by hand searches of reference
lists in related research articles. Search terms
used included: child*, pediatric, obes*, weight,
overweight, pain, acute pain, tonsillectomy,
postoperative, and post-tonsillectomy. No articles
resulted from this initial comprehensive search.
The first author then repeated the search,
broadening it to include adults. The resulting
framework was developed as part of work toward
a doctoral dissertation.
The final literature search resulted in the development of one framework linking pain and obesity.
There are no published theories explaining potential relationships between childhood obesity and
either postoperative pain or PTP. A multifactorial
model has been proposed to explain the complex
relationship between obesity and chronic pain in
adults.31 Obesity-related factors that may be
associated with chronic pain in adults include
the proinflammatory state of obesity, genetics,
the sedentary lifestyle, depression, and mechanical stresses.31

Medications provided by clinicians throughout
the perioperative period would mediate pain.
Factors internal and external to the child that could
provide a calming effect, termed soothing factors
in this model, would also mediate pain.
Pain progression in each child can be understood
in the context of Melzack’s neuromatrix model.29
Melzack considered pain to have cognitive,
sensory, and emotional components. It is difficult
in a fast-paced perioperative setting to have time
to adequately address all these components of
pain. The progression of pain was operationalized
before research performed with the framework.2
The progression of pain refers to severity
and duration of PTP in Phase I and Phase II
PACU, including the time from arrival into
Phase I PACU until episodes of moderate-tosevere PTP occurred, and the total length of time
for uncontrolled moderate-to-severe pain (with
no pain scores less than 4) in either Phase I or
Phase II PACU. Pain scores were obtained with
one or more of the following measurement tools:
the FLACC,32 Wong-Baker FACES33, and the verbal
numeric scale.34
The newly developed framework was tested in a
study in which weight-based risks for PTP in children were examined.2 Findings supported the
new framework. OB and OW children experienced increased risk of longer episodes of uncontrolled PTP in the PACU compared with their peers
(c2 (1) 5 8.353, P 5 .004), with a median of 5 minutes and an average of 16.6 minutes (OB and OW)
versus 8.3 minutes (non-OB and OW). Uncontrolled PTP was the smallest period measured
from the time the nurse documented a moderateto-severe pain score ($4 of 10) until the child sustained pain scores between 0 and 3.
Framework

Some of the factors associated with chronic pain in
adults may also be associated with the acute pain
experience in OB and OW children undergoing
tonsillectomy. Such factors include the proinflammatory state of obesity, genetics, and mechanical
stresses.
In the context of pediatric tonsillectomy, additional
factors might influence a child’s pain experience
while the child is in Phase I and Phase II PACU.

The framework (illustrated in Figure 1) is a
multifactorial model that explains the pain
experience of OB and OW children undergoing
tonsillectomy. There are multiple factors that
potentially influence the relationship between
obesity and pain in the framework.
The framework incorporates the concepts of
influencing factors and mediating factors into an
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Figure 1. Framework of PTP progression in OB and OW children. PTP, post-tonsillectomy pain. This figure is available in color online at www.jopan.org.

explanation of the progression of the cognitive,
sensory, and emotional experience of PTP in OB
and OW children. Influencing factors that may
promote pain in OB and OW children include
the surgical insult of the tonsillectomy, the proinflammatory state of excess body fat, and mechanical stressors. Mediating factors include cliniciandelivered analgesics, genetic variations in drug
metabolism, and soothing factors. This framework
illustrates how states of obesity or OW in children
could produce greater or potentially more prolonged PTP than would occur in normal weight
peers. The framework also includes factors that
health care providers should consider to safely
reduce and manage pain.

Factors Influencing PTP in OB and OW
Children
The first concept in the framework of PTP progression in OB and OW children is factors influencing PTP. These factors include the surgical
insult of the tonsillectomy, excess body fat that
creates a proinflammatory state, and mechanical
stressors.

Surgical Insult of the Tonsillectomy
The surgical insult of the tonsillectomy is the first
influencing factor for PTP in OB and OW children
undergoing tonsillectomy. Tonsillectomy requires
excision of tonsil tissue and control of bleeding
in surrounding areas.12,35 Usually, the procedure
is performed under anesthesia because of pain
and safety issues. The surgical insult causes
actual mucosal tissue damage that may take up to
2 weeks to heal.11,12,36 Pain occurs with fibrin
clot accumulation and inflammation and resolves
after complete healing occurs.11,12
Excess Body Fat as a Proinflammatory State
Although excess body fat is not realistically
modifiable in the short-term perioperative setting
of tonsillectomy and management of PTP, it is
important to understand its role in the progression
of pain. The body normally seeks homeostasis and
restoration.37 The state of obesity disrupts normal
systemic physiological processes, producing
chronic inflammation in both children and
adults.38 Inflammation is the body’s coordinated
response to restore itself in the face of threat.
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The same responses that are elicited in acute
inflammatory situations occur in chronic
inflammation as the body seeks protection.
Chronic inflammation produces adaptive immune
responses within the body, including increases in
chemokines and activation of leukocytes.38 These
inflammatory mediators can override and disrupt
normal regulatory responses within the body.
Chronicity in this response is problematic because
tissue damage may result from the prolonged
activation of the immune response.
Researchers have focused on the relationship
between inflammation, obesity, and pain in
adults for many years, but only more recently it
has been a focus of study in children.19,31,38-42
Backed by theoretical knowledge, researchers
have also investigated potential biomarkers that
are influenced by obesity and may also be used
to predict and treat pain. Biomarkers are
proteins or enzymes in the body that can be
obtained from blood or tissue and quantified
for research, diagnostic, or prognostic work.43
Cytokines are one type of biomarker used in
studies of obesity and pain.31,44 Cytokines,
both inflammatory and anti-inflammatory, are
small proteins secreted by cells to help with
cellular communication.45 Biomarkers of interest in pain and obesity research include C-reactive protein (CRP),46 the cytokines interleukin
6 (IL-6), and tumor necrosis factor a (TNFa).31,47 Levels of these biomarkers are higher in
OB persons and have thus been the focus of
studies of obesity and pain.31
Obesity produces a proinflammatory state in the
following manner. People who are OB have higher
levels of inflammatory biomarkers and higher
amounts of adipocytes than normal or
underweight individuals.31 Adipocytes store
energy and also secrete adipocytokines including
IL-6, TNF-a, and leptin. IL-6 and other inflammatory cytokines trigger release of CRP in the liver.
The adipocytokine monocyte chemoattractant
protein 1 (MCP-1) causes monocytes to travel to
fat tissue and initiates localized release of other
inflammatory cytokines, further increasing IL-6
and TNF-a, both of which have been implicated
in the mechanism of increased pain.31
An OW status in children may also be associated
with inflammatory changes.48,49 Researchers

have found higher levels of CRP and IL-6 in both
OB and OW children and adolescents.49
Inflammation is involved in the complicated
process that produces pain. Chemical mediators
involved in inflammation, such as prostaglandins, kinins, and histamine, communicate with
the brain and nervous system to produce
pain.31,50 An example of one mechanism that
occurs is when localized inflammation creates
swelling that puts pressure on local pain
receptors. This process contributes to the
influencing factor of mechanical stressors posttonsillectomy.
Mechanical Stressors
Obesity can create a mechanical stressor in children undergoing tonsillectomy in the following
two ways: (1) by increasing weight-associated
pressure in the throat and (2) by increasing
size-related surface area with pain sensing
neurons. OB children tend to have a larger parapharyngeal fat pad that can cause obstruction of
the airway leading to OSA.51,52 The excess fatty
tissue places mechanical pressure on pain
receptors in the swollen pharyngeal tissue
after surgery. OB children also have potentially
more pharyngeal surface area traumatized
during the tonsillectomy, leading to a larger
surface area involved in the mechanical
stressors of chewing and swallowing after
surgery. OB and OW children may endure
higher numbers of stimulated nerve endings
with an increased activation of the pain
response. These mechanical stressors of
increased pressure and increased traumatized
surface area could potentially contribute to
increased PTP.
Mediating Factors in PTP in OB and OW
Children
The second concept in the framework of PTP
progression in OB and OW children is mediating
factors. There are a variety of mediating factors
that might influence the progression of PTP in
OB and OW children, either increasing or
decreasing the pain. These factors can be grouped
into the following three large categories: cliniciandelivered analgesics, genetic variants of drug
metabolism, and soothing factors.
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Clinician-Delivered Analgesics

Genetic Variants of Drug Metabolism

Clinicians’ decisions about dosages, type, and
timing of analgesics may influence pain outcomes
dramatically. Initial pain management may include
a combination of intravenous analgesics such as
morphine, fentanyl, and acetaminophen.12,53,54
The steroid dexamethasone is useful in reducing
both pain and nausea.55 Anesthesia providers
may use physiological parameters such as heart
rate, respiratory rate, and oxygen saturation
to determine how much analgesic to give
anesthetized children. When children arrive in
the PACU, nurses provide additional titrated doses
of rescue opioids based on assessments of each
child’s pain levels, combined with knowledge of
heart rate, respiratory rate, and oxygen saturation
rate.20,53,54, Nurses may use either observational or
self-report pain scales, depending on each child’s
developmental age and level of consciousness.
Nurses may assume that pain is present in
children after tonsillectomy even when children
are unable to self-report.56 Multimodal analgesic
management (eg, combination of morphine along
with acetaminophen), rather than use of one
analgesic alone, is commonly used in the PACU
to manage PTP as children are transitioned from
intravenous pain management to oral pain
management.20
Analgesic dose calculations are complicated in OB
and OW children.23 Clinicians primarily determine
medication dosages in children based on weight
for children up to 40 or 50 kg; however, there is
little evidence to support safe dosage calculations
in OB and OW children.1,8,23,57-60 PACU nurses and
other clinicians, lacking clear guidelines, face risks
of providing nontherapeutic doses of analgesics in
OB and OW children.7,8,53,58,61 For example, a
PACU nurse may provide opioid doses in Phase I
PACU for an OB and OW child based on a sliding
scale order from the anesthesia provider. The
nurse may not control the pain if the sliding
scale is inadequate to manage that OB and OW
child’s pain. This may cause a delay in PTP
management if the nurse must call for additional
orders. Alternatively, for some OB children
recovering in Phase I and Phase II PACU, there
exists a narrow therapeutic range for rescue
opioids, and even if the child rouses to report
severe pain, additional opioids may lead to
airway obstruction, causing the nurse to
withhold additional titrated doses.

Genetic variations in drug metabolism influence
pain responses, but some genetic variations, or
gene expressions, may be related to obesity.
Geneticists use the term epigenetics when
referring to this process.62 The gene expression
process may be promoted or reversed. Gene
expression is influenced by many factors,
including environment and numerous host factors
(eg, age, gender, weight). Researchers have found
a specific polymorphism (genetic variation)
influencing morphine metabolism that occurs
more frequently in OB people than normal weight
people.63,64 This polymorphism is associated with
a decrease in pain relief from morphine and
resultant need for increased morphine and
fentanyl for pain relief. Fatty liver disease that
can occur with obesity can also affect drug
metabolism by altering expression of genes,
down-regulating certain enzymes and upregulating other enzymes that are important in
the process of drug metabolism.64 Epigenetic
changes related to obesity may either increase or
decrease effectiveness of pain medications; in
most cases, these changes decrease effectiveness
and increase the experience of PTP.
Children with unknown genetic background may
be susceptible to variations in metabolism of
codeine and other opioids related to codeine (eg,
hydrocodone); these risks may be higher in OB
children.12,60,62,65 In 2013, there were three OB
children who died from codeine toxicity after
surgery.66 Genetically poor metabolizers of
codeine may get no benefit at all from codeine,
whereas those termed intermediate metabolizers
have impaired drug oxidation and are at risk of
receiving toxic doses.12,59,62 Codeine is no longer
recommended for this population.67-69

Soothing Factors
Soothing factors are factors internal and external
to children that mediate the progression of PTP.
Soothing factors are a broad category of factors
that may also be termed biobehavioral, nonpharmacologic, or psychological interventions. Davidson et al70 found that psychological interventions
such as distraction and imagery significantly
reduced short-term pain within the first 24 hours
after surgery, whereas education and patient
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Box 1. Discussion of Related ASPAN Standards, Practice Recommendations, and Position
Statements3
PRACTICE RECOMMENDATION 2. Components of Assessment and Management for the Perianesthesia Patient
The perioperative nurse is reminded to consider important aspects to gathering of the health history before surgery. Although OB/OW is not specifically listed in this section, the nurse may
consider the additional adipose tissue carried by the child and how this may affect the child’s progression through surgery and recovery. The nurse is encouraged to make an individualized plan
before surgery that will enhance comfort in the child and reduce risks related to OSA.
ASPAN STANDARD VI. Nursing Process
The nurse considers factors related to OB/OW in assessment and planning and to gather phasespecific components of assessment throughout the child’s perioperative experience. The nurse
is also guided to consider items from Practice Recommendation 2.
ASPAN STANDARD II. Environment of Care
The nurse may reduce noise and distraction to a minimum to reduce stress and anxiety for the child
and parents during the perioperative experience.
PRACTICE RECOMMENDATION 9. Family Presence in the Perianesthesia Setting
Parental presence in the postoperative areas may reduce the amount of anxiolytic and pain medication required, increasing both comfort and reducing risk for side effects from medications. The
nurse is encouraged to include at least one parent in the postoperative care of the child as soon as
feasible and safe.
POSITION STATEMENT 15. A Position Statement on Opioid Stewardship in Perianesthesia Practice
The nurse is encouraged to provide a holistic improvement of pain management and advocate for
multimodal pain management. Biobehavioral (nonpharmacologic) methods to increase comfort are
recommended.

preparation did not. Patient education and preparation could be considered a soothing factor
when tailored to each child and family. Fortier
et al71 found that most children, and particularly
the most anxious children aged 7-17 years,
preferred
comprehensive
perioperative
education about pain management. Other
examples of soothing factors shown to reduce
postoperative pain in children include parental
presence, therapeutic suggestion under anesthesia, and music therapy.20,72,73 A calm, quiet
environment with reduced stimulation and soft
music is more calming than a noisy
environment.74-76 Soothing factors also include
interventions such as use of human touch,
manipulation of environmental factors (ie, music,
dim lights, soft bedding), and the analgesic
response to eating and drinking that can be used
to comfort children and reduce their pain.70 It
could also be soothing to apply heat or cold
when appropriate to promote comfort.69

Food as analgesia is complicated by potential
differences between OB and OW children and
normal weight children, the location of PTP
(throat), and the high likelihood of postoperative
nausea. In rats and humans, researchers have
demonstrated that pleasurable food and drink
elicit analgesia and reduce pain.77-79 There may
be physiological differences in children who
use food as analgesia as a routine coping
mechanism. It might be suspected that OB and
OW children would have more benefit from
using food as analgesia; however, normal weight
children experience better analgesia with a
sucrose solution than OW children.79 Posttonsillectomy ingestion of food to provide analgesia would be difficult during the early
recovery period for many reasons including
postoperative nausea, the location of the surgical
site, and the risk of surgical site bleeding12,35,53;
however, it is common to offer frozen Popsicles
to children after tonsillectomy to sooth the
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Table 1. Potential Soothing Factors to Reduce
PTP in Children
Emotional support soothing factors20,69,71
 Patient/Family education about pain management
 Parental presence
Physical sensory soothing factors36,69,82
 Human touch
 Massage
 Cold/Heat
B Cold pack to neck and jaw
B Heating pad for ear pain
 Calm, quiet environment with reduced stimulation
 Dim lights
 Soft bedding
 Soft music
Guided verbal soothing factors69,70,73,83
 Therapeutic suggestion under anesthesia
 Relaxation
 Imagery
Deliberate use of distraction as soothing factor69,80
 Interactive video games
 Reading
 Playing favorite toys/games
 Watching television
Oral soothing factors36,69
 Eating
 Drinking
 Chewing gum (at home)
PTP, posttonsillectomy pain.

throat and reduce inflammation. The effect of
these potential differences between OB and OW
children and normal or underweight children
with regard to eating as analgesia is unknown.
It is likely that soothing factors interact with other
mediating factors. For example, a child sitting in a
parent’s lap after surgery might require less
analgesic than a child resting on a hard stretcher
with minimal parental touch.73 It could be
possible that certain soothing factors could be
combined for greater effect. An example of this is
use of video games for distraction during acute
pain. Developmentally appropriate interactive
video games involve more of the senses and
provide better acute pain control in children
than passive videos.80
Cognitive, Sensory, and Emotional
Experience of PTP in OB and OW Children
The final concept in the framework of PTP
progression in OB and OW children is the cognitive,
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sensory, and emotional experience of PTP.
Cognitive, sensory, and emotional components of
pain are parts of the neural signaling in the brain
and body.15 Cognitive signaling includes what
children remember about previous painful
experiences and what children think about
the current surgical experience. Sensory
experiences of pain are the sensations felt in the
physical body. The emotional experiences involved
in PTP include many feelings, including anxiety,
reduced motivation, stress, anger, or sadness.81

Implications
Although the influencing factors of the proinflammatory state, mechanical stressors, and the
surgical insult are mostly unmodifiable during
the acute insult of tonsillectomy, nurses need to
be aware of the effect of these factors on pain
progression in OB and OW children. PACU nurses
may manipulate modifiable mediating factors,
such as medications and soothing factors, to
positively influence OB and OW children’s cognitive, sensory, and emotional responses to surgery
and thus decrease their pain progression. This process does not originate in the PACU. In fact, the
American Society of Perianesthesia Nurses
standards include many related practice recommendations that begin in the preoperative setting
and continue throughout children’s perioperative
experiences (Box 1).3 Nurses may discuss potential soothing factors with parents during the preoperative period to form an individualized plan of
care that will be helpful throughout the surgical
experience. Soothing factors include, but are not
limited to, such interventions as music, parental
presence in the PACU, therapeutic suggestion, or
therapeutic touch. Soothing factors could also
potentially be combined if desired by families
and children. See Table 1 for additional strategies.
A consideration of the timing and amounts of
analgesics delivered in the operating room and
any history of OSA or signs of excessive
drowsiness can help PACU nurses determine safe
dosing with additional opioid analgesics and
progression to nonopioid analgesic medications.
PACU nurses, acutely aware of potential for OSA
in this population, may monitor OB and OW children with extra care, continuing to monitor oxygen saturations closely when children sleep in
Phase II PACU before discharge. OB children may
have planned inpatient admissions after surgery,69
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and PACU nurses can play an instrumental part in
providing preemptive pain control in these children. A patient-specific combination of soothing
factors with multimodal pain management strategies will produce the best pain outcomes in OB
and OW children while reducing the need for
rescue opioids.
Although sensitivities to both pain and analgesics
are genetically mediated, clinician decisionmaking based on genetic differences is not
currently commonplace.59 In the future, perhaps
genetic knowledge may guide clinical decisions
related to pain management in OB and OW children, but present scientific support remains
sparse. In the meantime, clinicians may continue
to expand their knowledge of the processes
involved in drug metabolism in OB and OW children to better inform their decisions about pain
management.

Conclusion
Clinicians may use this framework to gain a better
understanding of the pain experience of OB and
OW children after tonsillectomy. Researchers
may use this framework to support future research
to further understanding of pain in this population
and develop better pain management strategies.
Further research is needed to determine if OB
and OW children undergoing tonsillectomy are at
risk of prolonged or uncontrolled pain and to better understand best pain management practices in
this population.

Acknowledgment
The research study performed to test this framework was
supported by the Ferne Kyba Dissertation Fellowship, University of Texas at Arlington, College of Nursing and Health
Innovation.

References
1. Harskamp-van Ginkel MW, Hill KD, Becker KC, et al. Drug
dosing and pharmacokinetics in children with obesity: a systematic review. JAMA Pediatr. 2015;169:678-685.
2. Martin SS. Associations Between Weight Status and PostTonsillectomy Pain Experiences in Children: A Retrospective
Study. Proquest Diss Publ. 2016. Available at: https://uta-ir.tdl.
org/uta-ir/handle/10106/26398. Accessed June 28, 2018.
3. American Society of PeriAnesthesia Nurses. Standards
and Guidelines Committee American Society of PeriAnesthesia Nurses. 2019-2020 Perianesthesia Nursing Standards, Practice Recommendations and Interpretive Statements. Cherry
Hill, NJ: ASPAN; 2018.
4. Hall MJ, Schwartzman A, Zhang J, Liu X. Ambulatory surgery data from hospitals and ambulatory surgery centers:
United States, 2010. Natl Health Stat Rep. 2017;1-15.
5. Stewart DW, Ragg PG, Sheppard S, Chalkiadis GA. The
severity and duration of postoperative pain and analgesia requirements in children after tonsillectomy, orchidopexy, or
inguinal hernia repair. Pediatr Anesth. 2012;22:136-143.
6. Fryar C, Carroll M, Ogder C. Prevalence or Overweight
and Obesity Among Children and Adolescents Aged 2-19
Years: United States, 1963-1965 Through 2013-2014. Heal
EStats. 2016. Available at: https://www.cdc.gov/nchs/data/
hestat/obesity_child_13_14/obesity_child_13_14.pdf.
7. Nafiu OO, Shanks A, Abdo S, Taylor E, Tremper TT. Association of high body mass index in children with early posttonsillectomy pain. Int J Pediatr Otorhinolaryngol. 2013;77:
256-261.
8. Burke CN, Voepel-Lewis T, Wagner D, et al. A retrospective description of anesthetic medication dosing in
overweight and obese children. Paediatr Anaesth. 2014;
24:857-862.
9. Liu C, Ulualp SO. Outcomes of an alternating ibuprofen
and acetaminophen regimen for pain relief after tonsillec-

tomy in children. Ann Otol Rhinol Laryngol. 2015;124:
777-781.
10. Hales CM, Carroll MD, Fryar CD, Ogden CL. Prevalence of
Obesity Among Adults and Youth: United States, 2015-2016
Key Findings Data from the National Health and Nutrition
Examination Survey. 2015. Available at: https://www.cdc.
gov/nchs/data/databriefs/db288_table.pdf#1. Accessed March
11, 2019.
11. Isaacson G. Tonsillectomy healing. Ann Otol Rhinol Laryngol. 2012;121:645-649.
12. Isaacson G. Pediatric tonsillectomy: an evidence-based
approach. Otolaryngol Clin North Am. 2014;47:673-690.
13. Persino PR, Saleh L, Walner DL. Pain control following
tonsillectomy in children: a survey of patients. Int J Pediatr Otorhinolaryngol. 2017;103:76-79.
14. Cohen M, Quintner J, van Rysewyk S. The International
Association for the Study of Pain: definition of pain. Pain Rep.
2018;3:e643.
15. Melzack R. Evolution of the neuromatrix theory of pain.
The Prithvi Raj Lecture: presented at the third World Congress
of World Institute of Pain, Barcelona 2004. Pain Pract. 2005;5:
85-94.
16. Stone AA, Broderick JE. Obesity and pain are associated
in the United States. Obesity. 2012;20:1491-1495.
17. Stoner AM, Jastrowski Mano KE, Weisman SJ,
Hainsworth KR. Obesity impedes functional improvement in
youth with chronic pain: an initial investigation. Eur J Pain.
2017;21:1495-1504.
18. Wilson AC, Samuelson B, Palermo TM. Obesity in
children and adolescents with chronic pain: associations
with pain and activity limitations. Clin J Pain. 2010;26:
705-711.
19. Okifuji A, Hare BD. The association between chronic
pain and obesity. J Pain Res. 2015;8:399-408.

PAIN IN OBESE OR OVERWEIGHT CHILDREN
20. Scalford D, Flynn-Roth R, Howard D, et al. Pain management of children aged 5 to 10 years after adenotonsillectomy.
J Perianesth Nurs. 2013;28:353-360.
21. Nafiu OO, Green GE, Walton S, Morris M, Reddy S,
Tremper KK. Obesity and risk of peri-operative complications
in children presenting for adenotonsillectomy. Int J Pediatr Otorhinolaryngol. 2009;73:89-95.
22. Nafiu OO, Prasad Y, Chimbira WT. Association of childhood high body mass index and sleep disordered breathing
with perioperative laryngospasm. Int J Pediatr Otorhinolaryngol. 2013;77:2044-2048.
23. Ross EL, Heizer J, Mixon MA, et al. Development of recommendations for dosing of commonly prescribed medications
in critically ill obese children. Am J Heal Pharm. 2015;72:
542-556.
24. Cote CJ, Posner KL, Domino KB. Death or neurologic
injury after tonsillectomy in children with a focus on obstructive sleep apnea. Anesth Analg. 2014;118:1276-1283.
25. Brown KA, Brouillette RTR. The elephant in the room: lethal apnea at home after adenotonsillectomy. Anesth Analg.
2014;118:1157-1159.
26. Tait AR, Voepel-Lewis T, Burke C, Kostrzewa A, Lewis I.
Incidence and risk factors for perioperative adverse respiratory
events in children who are obese. Anesthesiology. 2008;108:
375-380.
27. Tanasescu R, Cottam WJ, Condon L, Tench CR, Auer DP.
Functional reorganisation in chronic pain and neural correlates
of pain sensitisation: a coordinate based meta-analysis of 266
cutaneous pain fMRI studies. Neurosci Biobehav Rev. 2016;
68:120-133.
28. Melzack R, Wall PD. Pain mechanisms: a new theory. Science. 1965;150:971-979.
29. Melzack R. Phantom limbs and the concept of a neuromatrix. Trends Neurosci. 1990;13:88-92.
30. Selye H. The Stress of the Life. McGraw-Hill; 1956.
31. McVinnie DS. Obesity and Pain. Br J Pain. 2013;7:
163-170.
32. Merkel SI, Voepel-Lewis T, Shayevitz JR, Malviya S. The
FLACC: a behavioral scale for scoring postoperative pain in
young children. Pediatr Nurs. 1997;23:293.
33. Wong D, Baker C. Pain in children: comparison of assessment scales. Pediatr Nurs. 1988;14:9-17.
34. Bailey B, Daoust R, Doyon-Trottier E, Dauphin-Pierre S,
Gravel J. Validation and properties of the verbal numeric scale
in children with acute pain. Pain. 2010;149:216-221.
35. Baugh RF, Archer SM, Mitchell RB, et al. Clinical practice
guideline: tonsillectomy in children. Otolaryngol Neck Surg.
2011;144:S1-S30.
36. Sutters KA, Isaacson G. Post-tonsillectomy pain in children. AJN Am J Nurs. 2014;114:36.
37. Kotas ME, Medzhitov R. Homeostasis, inflammation, and
disease susceptibility. Cell. 2015;160:816-827.
38. Singer K, Lumeng CN. The initiation of metabolic inflammation in childhood obesity. J Clin Invest. 2017;127:65-73.
39. Chang C-J, Jian D-Y, Lin M-W, Zhao J-Z, Ho L-T, Juan C-C.
Evidence in obese children: contribution of hyperlipidemia,
obesity-inflammation, and insulin sensitivity. PLoS One. 2015;
10:e0125935.
40. Sirico F, Bianco A, D’Alicandro G, et al. Effects of physical
exercise on adiponectin, leptin, and inflammatory markers in
childhood obesity: systematic review and meta-analysis. Child
Obes. 2018;14:207-217.

11

41. Motaghedi R, Bae JJ, Memtsoudis SG, et al. Association of
obesity with inflammation and pain after total hip arthroplasty.
Clin Orthop Relat Res. 2014;472:1442-1448.
42. Okifuji A, Bradshaw DH, Olson C. Evaluating obesity in
fibromyalgia: neuroendocrine biomarkers, symptoms, and functions. Clin Rheumatol. 2009;28:475-478.
43. Zakynthinos E, Pappa N. Inflammatory biomarkers in coronary artery disease. J Cardiol. 2009;53:317-333.
44. Watkins LR, Maier SF, Goehler LE. Immune activation:
the role of pro-inflammatory cytokines in inflammation, illness
responses and pathological pain states. Pain. 1995;63:
289-302.
45. Zhang J-M, An J. Cytokines, inflammation, and pain. Int
Anesthesiol Clin. 2007;45:27-37.
46. Garcıa-Hermoso A, Sanchez-L
opez M, Escalante Y,
Saavedra JM, Martınez-Vizcaıno V. Exercise-based interventions
and C-reactive protein in overweight and obese youths: a
meta-analysis of randomized controlled trials. Pediatr Res.
2016;79:522-527.
47. Marti A, Morell-Azanza L, Rendo-Urteaga T, et al. Serum
and gene expression levels of CT-1, IL-6, and TNF-A after a lifestyle intervention in obese children. Pediatr Diabetes. 2018;
19:217-222.
48. Costa M, Garmendia ML, Corvalan C, Reyes M. The presence and duration of overweight are associated with low-grade
inflammation in prepubertal Chilean children. Metab Syndr Relat Disord. 2016;14:449-454.
49. Todendi PF, Possuelo LG, Klinger EI, et al. Low-grade
inflammation markers in children and adolescents: influence
of anthropometric characteristics and CRP and IL6 polymorphisms. Cytokine. 2016;88:177-183.
50. Dray A. Inflammatory mediators of pain. Br J Anaesth.
1995;75:125-131.
51. Tong Y, Udupa JK, Sin S, et al. MR image analytics to characterize the upper airway structure in obese children with
obstructive sleep apnea syndrome. PLoS One. 2016;11:
e0159327.
52. Arens R, Sin S, Nandalike K, et al. Upper airway structure
and body fat composition in obese children with obstructive
sleep apnea syndrome. Am J Respir Crit Care Med. 2011;183:
782-787.
53. Lauder G, Emmott A. Confronting the challenges of effective pain management in children following tonsillectomy. Int J
Pediatr Otorhinolaryngol. 2014;78:1813-1827.
54. Redmann AJ, Wang Y, Furstein J, Myer CM, de Alarc
on A.
The use of the FLACC pain scale in pediatric patients undergoing adenotonsillectomy. Int J Pediatr Otorhinolaryngol. 2017;
92:115-118.
55. Hansen J, Shah R, Benzon H. Management of pediatric
tonsillectomy pain: a review of the literature. Ambul Anesth.
2016;3:23-26.
56. Pasero C. Challenges in pain assessment. J Perianesthesia Nurs. 2009;24:50-54.
57. Matson KL, Horton ER, Capino AC, Advocacy
Committee for the Pediatric Pharmacy Advocacy Group
on behalf of the AC for the PPA. Medication dosage in
overweight and obese children. J Pediatr Pharmacol Ther.
2017;22:81-83.
58. Gade C, Christensen HR, Dalhoff KP, Holm JC, Holst H.
Inconsistencies in dosage practice in children with overweight
or obesity: a retrospective cohort study. Pharmacol Res Perspect. 2018;6:e00398.

12

59. Chidambaran V, Tewari A, Mahmoud M. Anesthetic and
pharmacologic considerations in perioperative care of obese
children. J Clin Anesth. 2018;45:39-50.
60. Chidambaran V, Sadhasivam S, Mahmoud M. Codeine and
opioid metabolism: implications and alternatives for pediatric
pain management. Curr Opin Anaesthesiol. 2017;30:349-356.
61. Smith MC, Williamson J, Yaster M, Boyd GJC, Heitmiller ES.
Off-label use of medications in children undergoing sedation and
anesthesia. Anesth Analg. 2012;115:1148-1154.
62. Zanger UM, Schwab M. Cytochrome P450 enzymes in
drug metabolism: regulation of gene expression, enzyme activities, and impact of genetic variation. Pharmacol Ther. 2013;
138:103-141.
63. Lloret Linares C, Hajj A, Poitou C, et al. Pilot study examining
the frequency of several gene polymorphisms involved in
morphine pharmacodynamics and pharmacokinetics in a
morbidly obese population. Obes Surg. 2011;21:1257-1264.
64. Lloret-Linares C, Lopes A, Decleves X, et al. Challenges in
the optimisation of post-operative pain management with opioids in obese patients: a literature review. Obes Surg. 2013;
23:1458-1475.
65. Manworren RCB, Jeffries L, Pantaleao A, Seip R,
Zempsky WT, Rua~
no G. Pharmacogenetic testing for analgesic
adverse effects. Clin J Pain. 2016;32:109-115.
66. Friedrichsdorf SJ. Codeine-associated pediatric deaths
despite using recommended dosing guidelines: three case reports. J Opioid Manag. 2013;9:151-155.
67. Ciszkowski C, Madadi P, Phillips MS, Lauwers AE,
Koren G. Codeine, ultrarapid-metabolism genotype, and postoperative death. N Engl J Med. 2009;361:827-828.
68. US Food and Drug Administration. Safety review update
of codeine use in children; new boxed warning and contraindication on use after tonsillectomy and/or adenoidectomy.
2013. Available at: https://www.fda.gov/downloads/Drugs/
DrugSafety/UCM339116.pdf. Accessed June 28, 2018.
69. Mitchell RB, Archer SM, Ishman SL, et al. Clinical practice
guideline: tonsillectomy in children (update). Otolaryngol
Neck Surg. 2019;160:S1-S42.
70. Davidson F, Snow S, Hayden JA, Chorney J. Psychological
interventions in managing postoperative pain in children. Pain.
2016;157:1872-1886.

MARTIN AND JOHN
71. Fortier MA, Chorney JML, Rony RYZ, et al. Children’s
desire for perioperative information. Anesth Analg. 2009;109:
1085-1090.
72. Klassen JA, Liang Y, Tjosvold L, Klassen TP, Hartling L.
Music for pain and anxiety in children undergoing medical procedures: a systematic review of randomized controlled trials.
Ambul Pediatr. 2008;8:117-128.
73. Martin S, Smith AB, Newcomb P, Miller J. Effects of therapeutic suggestion under anesthesia on outcomes in children
post tonsillectomy. J Perianesthesia Nurs. 2014;29:94-106.
74. Shertzer KE, Keck JF. Music and the PACU environment. J
Perianesth Nurs. 2001;16:90-102.
75. Kain ZN, Mayes LC, Caldwell-Andrews AA, Karas DE,
McClain BC. Preoperative anxiety, postoperative pain, and
behavioral recovery in young children undergoing surgery. Pediatrics. 2006;118:651-658.
76. Kain ZN, Wang S-M, Mayes LC, Krivutza DM,
Teague BA. Sensory stimuli and anxiety in children undergoing surgery: a randomized, controlled trial. Anesth Analg.
2001;897-903.
77. Foo H, Mason P. Analgesia accompanying food consumption requires ingestion of hedonic foods. J Neurosci. 2009;29:
13053-13062.
78. Foo H, Mason P. Ingestion analgesia occurs when a bad
taste turns good. Behav Neurosci. 2011;125:956-961.
79. Pepino MY, Mennella JA. Sucrose-induced analgesia is
related to sweet preferences in children but not adults. Pain.
2005;119:210-218.
80. Wohlheiter KA, Dahlquist LM. Interactive versus passive
distraction for acute pain management in young children: the
role of selective attention and development. J Pediatr Psychol.
2013;38:202-212.
81. Melzack R. Pain and the neuromatrix in the brain. J Dent
Educ. 2001;65:1378-1382.
82. Sng QW, He H-G, Wang W, et al. A meta-synthesis of children’s experiences of postoperative pain management. Worldviews Evid Based Nurs. 2017;14:46-54.
83. Twycross A, Forgeron P, Williams A. Paediatric nurses’
postoperative pain management practices in hospital based
non-critical care settings: a narrative review. Int J Nurs Stud.
2015;52:836-863.

