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Abstract

Assessment provides the foundation for diagnosis, selection of treatments, and evaluation of 

treatment effectiveness for pediatric patients with acute, recurrent and chronic pain. Extensive 

research has resulted in the availability of a number of valid, reliable and recommended tools for 

assessing children’s pain. Yet, evidence suggests children’s pain is still not optimally assessed or 

treated. In this article, we provide an overview of pain assessment for premature neonates to 

adolescents. The difference between pain assessment and measurement will be highlighted; and 

the key steps in pain assessment identified. Information about self-report and behavioral pain 

assessment tools appropriate for children will be provided; and factors to be considered when 

choosing a pain assessment tool will be outlined. Finally, we will preview future approaches to 

personalized pain medicine in pediatrics that include harnessing the assessment potential of digital 

health technologies and genomics.

Introduction

Acute, recurrent, and chronic pain is not optimally assessed, evaluated or treated in children. 

Extensive research has led to the availability of valid, reliable, and recommended tools to 

assess and measure children’s pain. Efforts to improve pediatric pain management have 

included strategies to standardize and improve use of validated pain assessment tools and 

encourage comprehensive evaluation. The disparity between improvements in pain 
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assessment practices and pain management outcomes suggests that the way the evidence for 

pain assessment and evaluation has been translated in clinical practice may have failed.

Assessing pain does not cause pain! Physiologic, behavioral, and self-report indicators can 

be used to assess children’s pain; but it is inappropriate to use these assessments to negate 

children’s pain experiences. Failing to adequately assess, failing to sufficiently evaluate, and 

failing to appropriately respond to pain assessments has perpetuated poor pediatric pain 

management and suboptimal treatment of children’s pain.

Simplified approaches to pain assessment, even with valid and reliable tools, may be 

especially problematic in pediatric settings where children present with a variety of 

developmental, cognitive, and affective characteristics, posing unique challenges for clinical 

decision-making. Despite these challenges there is a movement towards personalized 

medicine using patient and parent reported outcomes through mobile and ehealth 

technologies. Combined with genetic, sensory and psychological tests, we may be able to 

anticipate patients’ pain experiences and responses to treatments. In this article, we will 

provide an overview of valid and reliable pediatric pain assessment tools. We will also 

explore the future of pediatric pain evaluation with genetic, sensory, psychological, and 

mobile ehealth assessment strategies.

Pain Definitions and Differentiation

Pain is a multidimensional and complex phenomenon that requires comprehensive and 

ongoing assessment for effective management. Pain is a biopsychosocial phenomenon that 

includes sensory, emotional, cognitive, developmental, behavioral, spiritual and cultural 

components. Defined as “an unpleasant sensory and emotional experience associated with 

actual or potential tissue damage, or described in terms of such damage; pain is always 

subjective. Each individual learns the application of the word through experiences related to 

injury in early life.”1 A more commonly quoted definition, “pain is whatever the 

experiencing person says it is, existing whenever the experiencing person says it does;” 

emphasizing the subjective nature of pain.2 However, “the inability to communicate (i.e., 

infants, young children, those with cognitive impairments) in no way negates the possibility 

that an individual is experiencing pain and is in need of appropriate pain relieving 

treatment.”3

Pain may be acute, recurrent, chronic, or a combination of acute on chronic. Acute pain 

typically serves as a warning of disease or a threat to the body. Acute pain is associated with 

(1) medical procedures (e.g., injections, electromyogram, surgery), (2) injury, (e.g., bumps, 

bruises, broken bones), and (3) acute illness (e.g., meningitis, strep throat) and exacerbation 

of diseases (e.g., sickle cell disease, juvenile idiopathic arthritis, ulcerative colitis).4 

Unrelieved acute pain has a number of undesirable physical and psychological consequences 

which can negatively impact all aspects of quality of life and may lead to chronic pain. 

Chronic pain is a term used to describe persistent or recurrent pain.

Chronic pain in children and adolescents is commonly defined as any prolonged pain that 

lasts longer than expected (arbitrarily defined as more than 3 months) or any recurrent pain 
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that occurs at least 3 times throughout a period of 3 months, such as headaches. 5 In a 

systematic review of recurrent and chronic pain in children, the most common pains were 

headaches, stomachaches and musculoskeletal pain.6

Pain was found to increase with age and was more common in females. A subgroup of 

children and adolescents (5–8%) report severe disability and distress associated with chronic 

pain.7 It is now postulated that acute and persistent or chronic pain are a continuum, rather 

than separate entities. Pain can be nociceptive (arising from activation of nociceptors due to 

actual or threatened damage to non-neural tissue), neuropathic (pain caused by a lesion or 

disease of the somatosensory nervous system), or mixed (both nociceptive and neuropathic). 

Nociceptive pain is further subdivided as somatic (bone, muscle, joint, skin or connective 

tissue) or visceral (organs such as stomach and pancreas). Nociceptive pain quality is usually 

described as sharp or aching sensation, well-localized or diffuse. Neuropathic pain quality is 

usually described as a burning or shooting sensation, and may be associated with heightened 

sensitivity to stimuli (allodynia) or abnormal sensations (paresthesia and dysesthesia).

Pain Measurement, Assessment and Evaluation

Pain measurement generally describes the quantification of pain intensity. The emphasis is 

on the quantity, extent or degree of pain.8 Whereas, pain assessment is a broader concept and 

involves clinical judgment based on observation of the nature, significance and context of 

the child’s pain experience.8 The majority of pain assessment tools focus on measuring pain 

intensity. However, a thorough pain assessment provides information critical for evaluating 

the pain experience, diagnosing the most likely cause of pain, and choosing the most 

appropriate treatments. Pain assessment emphasizes the multidimensional nature of pain: 1) 

intensity; 2) location; 3) duration; 4) sensory qualities (e.g. word descriptors); 5) cognitive 

aspects (e.g. perceived impact on activities of daily life); 6) affective aspects (e.g. pain 

unpleasantness); and 7) the contextual and situational factors that may influence children’s 

perceptions of pain (See Figure 1).

To treat pain effectively, ongoing assessment of the presence and severity of pain and the 

child’s response to treatment is essential.9 Pain assessment poses many challenges in infants 

and children because of: (a) the subjective and complex nature of pain; (b) developmental 

and language limitations that preclude comprehension and self-report; (c) dependence on 

others to infer pain from behavioral and physiologic indicators; and (d) the social context of 

pain (e.g., differences in pain perception and expression depending on age, sex, race and 

ethnicity). When assessing pain in children there are three key steps (See Box 1).

Box 1

Key Steps to Assessing Children’s Pain

Step 1) Obtain a pain history;

Step 2) Assess the child’s pain using a developmentally appropriate pain 

assessment tool
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Step 3) Reassess the child’s pain having allowed time for pain-relieving 

interventions to work

Standardized pain history forms have been developed to facilitate obtaining thorough 

histories of acute pain experiences from children and parents.10–12 For children with chronic 

pain, more detailed histories of pain experiences are required (See Box 2). Given the 

disability associated with chronic and recurrent pain, these critical components of pain 

assessment should be included when considering referral to pediatric neurologists or pain 

management specialists.

Box 2

Components of a detailed chronic pain history

Details of chronic pain histories should include:

1. description of pain experience

2. associated symptoms

3. temporal or seasonal variations

4. impact on activities of daily living (e.g. physical including sleep, emotional, 

role, and social functioning); and

5. pain-relieving efforts and interventions used

The three approaches to measuring pain are: 1) self-report (what the child says), 2) 

behavioral (how the child behaves), and 3) physiological indicators (how the child’s body 

reacts). These three approaches may be used separately but have also been combined in 

several pain assessment tools that are available for clinical use. Self-report tools should be 

used with children who are: (a) old enough to understand and use a self-report scale, (b) not 

overtly distressed, and (c) not cognitively impaired. With infants, toddlers, and preverbal, 

cognitively impaired and sedated children, behavioral pain assessment tools should be 

used. 13 If the child is overtly distressed (e.g. due to pain, anxiety or some other stressor), no 

meaningful self-report can be obtained; and efforts should focus on lessening the child’s 

distress (e.g. administering analgesics, coaching child to use coping skills, modifying the 

child’s environment).

Self-report pain tools

Of 30 available pediatric self-report pain intensity measures, only 6 have well-established 

psychometric properties, including evidence of reliability, validity, clinical utility and 

feasibility for use with children and adolescents with acute and chronic pain (Table 1).14 No 

single pain intensity scale is reliable and valid across all pediatric age groups or types of 

pain.

The numeric rating scale (NRS) allows patients an opportunity to quantify their pain, 

ranking pain severity on a scale of 0–10 or 0–5, with the 0 anchor representing “no pain” 

and 5 or 10 representing the “worst possible pain.” This self-report scale is valid for use with 
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children 8 years of age and older who can understand numeric rank and order.15 The scale is 

easy to use and scores can be tracked over time. Strong correlations have been shown with 

the NRS, visual analogue scale (VAS) and the Faces Pain Scale-Revised (FPS-R); although 

children have a tendency to provide a higher rating with the NRS.15–17 To use the VAS, the 

patient is asked to rate the unpleasantness of pain experience by placing a mark across a 10-

cm line at a point that corresponds to the level of pain intensity. The distance in centimeters 

from the low anchor of the VAS to the patient’s mark is used as a numeric index of pain 

severity.18

Pictorial adaptations of the VAS have been validated for children as young as 3 years of age. 

When asked, school-aged children 6 to 16 years of age prefer the FPS-R to the NRS for 

reporting their pain intensity.17, 19 Of 14 faces scales reviewed, only 4 scales were evaluated 

as valid and reliable based on psychometric data (Faces Pain Scale (FPS) scored 0–6; FPS-R 

scored 0–10; Wong-Baker Faces Pain Rating Scale (WBFPRS), and Oucher pain scale).14, 20 

Reviewers expressed concerns that use of smiling and crying anchor faces in the WBFPRS 

may confound pain intensity with affect.14, 20 Yet, emotional response to pain, negative 

affect or distress secondary to pain is considered an important domain of measurement in 

clinical trials addressing either acute or chronic pediatric pain therapies 4

A commonly used criterion for evaluating a change in pain as clinically significant has been 

a 50% reduction in pain intensity. However, in studies of both acute and chronic pain, adults 

report subjective evaluation of ‘‘Very much’’ and ‘‘Much improved’’ for 30–33% reductions 

in pain on a NRS.21, 22 The minimum clinically significant difference in pain scores 

associated with pain relief in school-aged children is only 1 number change on the 11 point 

NRS.23, 24 Variability in scores in relation to other clinically meaningful outcomes, like need 

for pain medication and satisfaction with pain management, suggests the use of pre-

determined cut-points for pain treatment decisions is inappropriate. There is no research 

linking analgesic dose to pain relief at specific patient-reported pain intensity numbers; and 

this practice puts patients at risk for oversedation, respiratory depression, and poorly 

managed pain.25

Behavioral tools and Tools for Assessing Pre-verbal and Non-verbal Pediatric Patients

Pain evaluation and assessment is challenging in pre-verbal and non-verbal patients. A 

hierarchy of pain assessment techniques is recommended, which errs on obtaining self-

report whenever possible (See Box 3).26 The majority of individuals with intellectual 

disabilities are verbal and can self-report their pain experience when provided with 

developmentally appropriate self-report pain assessment tools.

Box 3

Hierarchy of pain assessment techniques for pre-verbal and non-verbal 
patients

1) Obtain self-report using developmentally appropriate valid and reliable pain 

assessment tool

When self-report is not possible and pain is suspected:
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2) Search for possible causes of pain

3) Assess the pre-verbal or non-verbal patient’s behaviors

4) Attempt and evaluate response to an analgesic trial.

There are 14 commonly used, valid and reliable proxy scales for assessing pain of pre-verbal 

and non-verbal pediatric patients who cannot self-report their pain experience (Table 2). 

These pain assessment tools are actually indirect measures of pain; they don’t indicate the 

intensity of pain but rather the intensity of pain-related distress and pain reactivity. These 

scales are influenced by contextual factors and are most reliable for procedural pain, rather 

than ongoing chronic pain assessments.

Unidimensional scales validated to assess pain in pre-verbal and non-verbal pediatric 

patients generally rely on behaviors associated with acute pain (Box 4.) Behavioral 

responses are attenuated by severity of illness, gestational age, and development. Therefore, 

pain assessment tools validated in neonates include adjustments for gestational age. But 

since older infants, toddlers and non-verbal children may voluntarily alter behaviors when 

anticipating or experiencing pain; their parents and healthcare providers must consider pain 

assessments scores obtained using even these validated behavioral tools as proxy pain 

measures to be interpreted based on the child’s expected or previously experienced pain 

from similar procedures and conditions. Multidimensional scales may also include cry 

characteristics, physiologic measures, and methods to communicate children’s individual 

differences for responding to pain.

Box 4

Behaviors associated with acute pain in pre-verbal and non-verbal pediatric 
patients

1. Vocalizations (e.g. crying);

2. Facial expressions (e.g. quivering chin, nasolabial furrowing);

3. Large body movements (e.g. withdrawal of the affected limb, touching the 

affected area, and movement or tensing of limbs and torso);

4. Changes in social behavior or appetite;

5. Changes in sleep/wake state or cognitive functions; and

6. Behavioral responses to interventions

Multidimensional pain tools

Although pain intensity is the most commonly recorded measure of a painful episode, a 

more comprehensive pain assessment is often necessary. For example, assessing factors such 

as pain triggers, pain quality, and how pain interferes with aspects of everyday life are 

critical for evaluating children with chronic pain. Four self-report pain tools that have been 

shown to be reliable and valid multidimensional pain measures: Adolescent Pediatric Pain 
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Tool (APPT), 27 Pediatric Pain Assessment Tool (PPAT), 28 Pediatric Pain Questionnaire 

(PPQ),29 and the Bath Adolescent Pain Questionnaire (BAPQ) 30 (Table 1).

PROMIS® (Patient-Reported Outcomes Measurement Information System) offers 

psychometrically sound, validated, person-centered measures designed to enhance 

communication between clinicians and patients to help evaluate and monitor physical, 

social, and emotional health. 31 PROMIS® was created to be relevant to the general 

population and across all chronic conditions to assess symptoms and functions. Self-report 

measures are available for children 8–17 years of age; and parent-proxy measures are 

available for children 5–17 years of age. PROMIS® is publicly available without license or 

fee in English and Spanish as short forms, computer adaptive tests, and profiles. Available 

measures appropriate for assessing children with pain include: global health, emotional 

distress (anger, anxiety, depressive symptoms), life satisfaction, meaning and purpose, 

positive affect, psychological stress experiences, fatigue, pain behaviour, pain interference, 

pain quality, physical activity, physical function (mobility & upper extremity), physical 

stress experience, strength impact, family relationships, and peer relationships.

Tools for Assessing Other Components of Pain

Emotional response or emotional functioning includes the affective component of pain as 

well as anxiety, depression, fear, distress, dysphoria, or unhappiness. Behaviorally these may 

be expressed by avoidance, withdrawal, or active resistance. The Procedure Behavior Check 

List (PBCL) 32 and the Procedure Behavioral Rating Scale Revised (PBRS-R) 33 are 

observational measures for assessing behavioral distress during painful procedures, like 

venipuncture. These measures are validated for assessing the behavioral response to pain 

with patients 1 year of age and older.

The only single-item tool that specifically measures the affective component of pain is the 

Facial Affective Scale. 34 This scale consists of 9 faces that vary sequentially in depiction of 

overt levels of distress. This self-report measure is used with young children; but children 

less than 8 to 10 years of age may be unable to differentiate the affective component of pain 

from pain intensity.

Anxiety and depression are commonly elevated in children with acute, chronic and recurrent 

pain; 35 but most children with pain do not have clinical levels of anxiety or depression.36 

There are many validated measures of depression and anxiety for children. However, almost 

all were validated for use in children with chronic illnesses, including chronic pain, and 

mental health problems. The Children’s Depression Inventory is a well-established 

psychometrically sound tool to measure depression for children 7 to 17 years of age.37 It is 

has been used in many pediatric chronic pain studies. The Revised Child Anxiety and 

Depression Scale (RCADS) is also frequently used in pediatric chronic pain studies.38 This 

validated measure of anxiety and depression is a measure of negative affect when the two 

scales are combined.

Sleep disruption is common in acute, chronic, and recurrent pain.39, 40 Sleep disturbance and 

fatigue are strongly associated with increased pain and decreased quality of life.41 Self-

report questionnaires from samples of adolescents with headache, juvenile idiopathic 
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arthritis, and sickle cell disease pain indicate depressive mood is predictive of sleep 

problems.42 While the gold standard for measurement of sleep is night time 

polysomnography, this is an unrealistic measure of sleep for widespread clinical use and 

ongoing treatment. Actigraphy, another validated strategy for measuring sleep with a 

movement sensor, is less intrusive and expensive.40 When compared against actigraphy, 

sleep diaries may be valid for use with healthy adolescents.43 The parent or child records 

bedtime, time of sleep, and time awakening in sleep diaries. Another tool that may be useful 

for assessing sleep with school aged children is the Sleep Habits Questionnaire.44

Physical recovery is assessed for acute pain; and physical function, such as activities of daily 

living like sitting, walking, or even participation in vigorous activities and sports, is assessed 

for chronic pain. Pain significantly impacts daily functioning, productivity, social 

interaction, and quality of life.45, 46 Migraine, for example, is ranked as the 8th leading 

cause of disability. 47

The Functional Disability Inventory is a valid tool for assessing school-aged children and 

adolescents self-report of ability to function in everyday physical activities. 48–51 Whereas, 

the PedsQL is a valid tool for assessing the physical functioning of younger children (less 

than 7 years of age).52 The PedsQL is validated for use with pediatric patients 2 to 18 years 

of age; and includes parent and child report versions. This multidimensional scale also 

measures emotional, social, and school function.

Pain intensity variability throughout a day is common in patients with chronic pain. Disease 

severity predicts high pain variability, and higher pain variability predicts lower quality of 

life. 53 Acute, chronic, and recurrent pain can significantly interfere with children’s roles, 

like student, friend, employee, and family member. Children and adolescents with chronic 

pain have fewer friends, are subjected to more peer victimization, and viewed as more 

isolated and less likeable than healthy peers.54 A variety of measures have been used to 

examine peer relationships. Measures specifically designed to assess peer relationships, 

especially the quality of peer relationships of children and adolescents with pain, are needed. 

PedMIDAS is a measure of role functioning in children 6 to 18 years of age; and has been 

validated for use with children experiencing persistent headache.55, 56 School attendance is 

also a simple measure of school-aged children’s role function.

Families of children with chronic pain generally have poorer family functioning than 

families of healthy children and adolescents.57 Pain-related disability is more consistently 

related to family functioning than pain intensity. There is significant variation in family 

functioning measures. These differences must be considered when selecting a tool for 

clinical use, since family-function may be an important target for intervention.

Prospective and mobile ehealth assessment strategies

There are currently no validated tools that measure aggravating and alleviating factors of 

pediatric pain. Yet, this is often the key assessment information needed to develop an 

effective individualized pain management plan. Research has shown that pediatric migraines 

are precipitated by stress and more specifically, stress related to school examinations.58, 59 

School stressors such as harassment by peers, schoolwork pressure, and classroom 
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disturbances are associated with both frequent headaches and abdominal pain.60 Other 

factors and predictors for headaches have included: parental headaches, family stress and 

fewer friends, parental divorce, relationships with parents, housing conditions, socio-

economic status, and the presence of emotional– behavioral problems.61–66 We may be 

missing other potentially relevant triggers such as physical activity, mood, fatigue, and more 

specific stressors at home and school settings and during leisure time, simply by not asking 

about these potential triggers. About 50% of 10-to 17-year olds report knowing the cause of 

their headaches.67 However, our understanding of headache triggers in children and 

adolescents is hampered by study designs.60–67

Prospective diary recordings in community populations are needed to elicit more accurate 

and reliable information to thoroughly evaluate headache prevalence and characteristics in 

children and adolescents and to conduct statistical analyses of temporal and casual 

relationships. Pain diaries are another way to track pain in children with recurrent or chronic 

pain. While paper-based diaries have been used in clinical and research practice for decades, 

they are prone to recall biases and poor compliance. More recently, real-time data collection 

methods using electronic hand-held diaries have been developed for children with recurrent 

and chronic pain.68–73

Electronic pain diaries have the advantage over paper headache diaries for maximizing 

participant use, and may be valuable for tracking treatment outcomes.73–77 Electronic pain 

diaries are now readily available; however availability should not be confused with quality. 

In a systematic review of 21 headache e-diaries, only 5 reported on their development, 

components, features, psychometric properties, and feasibility.78 In another review of 279 

pain management apps, less than 10% had a healthcare professional on their development 

team and only 1 app had been evaluated for effectiveness.79 Healthcare professionals must 

evaluate e-diaries and pain apps as rigorously for reliability, validity, and efficacy as any 

other pain assessment tool or treatment.

Quantitative Sensory Testing (QST) and Genetics

Parents and healthcare providers have recognize that some children and adolescents are 

more sensitive to pain than others. Quantitative Sensory Testing (QST) is feasible and valid 

for children over 5 years of age. Like adults, there are gender and body site differences of 

somatosensory functions; for example, the face is more sensitive than the foot.80 Younger 

children (6 to 8 year olds) are generally less sensitive to thermal and mechanical stimuli; but 

more sensitive to pain stimuli than older children (>9 year olds). Girls are more sensitive to 

thermal stimuli; but not mechanical stimuli. Reference values differ from adults. While QST 

has been used extensively in research, and may provide insight into the etiology of pain, it is 

not currently applicable for routine pediatric clinical diagnostics.81

Family history of chronic pain conditions suggests a genetic predisposition to pain 

sensitivity and pain disorders. Catechol-O-methyltransferase (COMT) is the most studied 

and well characterized gene with a role in pain sensitivity.82 COMT has been implicated in 

migraine and neuropathic pain. On the other hand, individuals homozygous for a rare GTP 

cyclohydrolase 1 (GCH1) allele experience less pain even after nerve injury. Phenotypic 
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associations with specific allele variances may eventually explain individual variability in 

pain experiences from similar painful stimuli.

Children and adolescents with chronic pain, who report analgesic ineffectiveness or adverse 

analgesic effects, may benefit from pharmacogenetic testing as part of their clinical 

evaluation. In our case series of 19 patients who reported ineffective or adverse analgesic 

effects from a mean of 12 analgesics, significant genetic variances of CYP2D6 and 

CYP2C19 were identified in all but one patient.83 Further research is needed to translate 

pharmacogenetic test results into clinical guidance for pediatric analgesic pharmacotherapy.

Genomics, metabolomics, and proteinomics may provide the objective biomarkers of pain 

necessary to optimize pain assessment sensitivity and specificity; and treatment for even the 

most vulnerable non-verbal patients experiencing pain. Precision medicine may allow us to 

better assess individual variability of pain sensitivity and advance a new paradigm for 

treating children with pain.

Conclusion

Assessing pain does not cause pain; but not assessing children for pain leads to under-

recognition and unrelieved pain. Children’s self-reports of pain are important and should be 

sought whenever possible. Physiologic and behavioral indicators do not negate children’s 

self-reported pain experiences. Children who are non-verbal or who have cognitive 

impairments are more vulnerable for pain and for having their pain underestimated. Valid 

and reliable pain assessment tools are available for children of all ages and developmental 

levels. Pain intensity measures (pain scores) alone are insufficient for assessing pain; and 

therefore should not be used in isolation to guide pain treatment decisions. Additional valid 

and reliable tools should be used to assess the impact of pain on children’s quality of life 

(sleep, activities, social, school, etc.) and develop holistic pain management plans.

Pain assessment is vital for effective pain management. The first step in assessing pain is 

recording a pain history. The second step is assessing the child’s pain using a 

developmentally appropriate pain assessment tool. The third step is evaluating the 

effectiveness of the pain-relieving interventions. Pain should be assessed regularly to detect 

the presence of pain and to evaluate the effectiveness of treatments. In the future, use of 

genomics, patient and parent reported outcome measures, and digital health technologies 

may help tailor treatments to individual patients based on their unique pain profiles and 

preferences.
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Figure 1. 
Drawing of pain location and sensations from adolescent girl with transverse myelitis.
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Table 1

Pediatric self-report pain intensity measures and pain assessment tools

Tool (Acronym) Reference (Year) Age Range Type of Pain Comments

Adolescent Pediatric 
Pain Tool (APPT)

Savedra, et al. (1989)
Jacob, et al. (2014)

8+ Acute, Procedural, Post-op, Disease-
related, Chronic

Validated to assess pain intensity, 
pattern or timing, location (using a 
body drawing), and quality of pain 
is reported by the patient indicating 
or circling sensory, affective, 
evaluative and temporal words. 
Available in English and Spanish.

Bath Adolescent 
Pain Questionnaire 
(BAPQ)

Eccleston, et al. 
(2005)

11–18 Chronic Validated to assess the impact of 
chronic pain

Faces Pain Scale-
Revised (FPS-R)

Hicks et al. (2001) 
Bieri et al. (1990)

4–12 years Acute, Procedural, Post-op, Disease-
related

Highly feasible. Neutral anchors. 
Recommended by PediIMMPACT

Numeric Rating 
Scale (NRS)

8+ Acute, Procedural, Post-op, Disease-
related, Chronic

Highly feasible and therefore 
preferred by clinicians but not 
children, even older children when 
asked prefer one of the faces scales.

Oucher Beyer & Aradine 
(1986)

3+ Acute, Procedural, Post-op, Disease-
related

Available with photographs of 
different races/ethnicities to 
facilitate cultural competency. 
Color copies needed making 
feasibility moderate.

Pediatric Pain 
Assessment Tool 
(PPAT)

Abu-Saad, Kroonen & 
Halfens (1990)

5+ Post-op, Disease-related, Chronic Validated to assess pain intensity 
and quality of pain by circling 
words in the sensory, affective, 
evaluative and temporal domains of 
pain.

Pediatric Pain 
Questionnaire (PPQ)

Varni & Thompson 
(1985)

5+ Disease-related, Chronic Validated to assess chronic pain 
intensity, location, sensory, 
evaluative and affective qualities of 
pain. Available in 7 languages

Visual Analog Scale 
(VAS)

Scott et al. (1977) 8+ Acute, Procedural, Post-op, Disease-
related, Chronic

Moderate feasibility due to need to 
mark across 10 cm. line and then 
measure from 0 to mark. This also 
makes it more difficult to clinically 
track over time. Often used in 
research

Wong–Baker FACES 
Pain Scale (WBPRS)

Wong & Baker (1988) 3+ Acute, Procedural, Post-op, Disease-
related

Validated with 0–5 & 0–10. 
Anchors. Anchor faces are smiling 
and crying tears which may 
confuse measurement of intensity 
and affect.

Semin Pediatr Neurol. Author manuscript; available in PMC 2017 October 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Manworren and Stinson Page 17

Table 2

Tools for assessing pain of pre-verbal and non-verbal pediatric patients

Tool (Acronym) Reference (Year) Age Range Type of Pain Parameters

Children’s Hospital of Eastern 
Ontario Pain Scale (CHEOPS)

McGrath et al. (1985)
Suraseranivongse et 
al., (2001)

4 months to 17 
years

Procedural, Post-op Sum of 6 parameters (cry, 
facial, verbal, torso, touch, 
legs) for total observation 
score from 4 to 13.

Children’s and Infants’ 
Postoperative Pain Scale 
(CHIPPS)

Bringuier et al., 
(2009); Buttner & 
Finke, (2000)

Birth to 5 
years

Acute, Post-op Sum of 5 parameters (cry, 
facial, trunk poster, leg 
posture, motor/restlessness) 
for total observation score 
from 0 to 10.

COMFORT Behavior Scale de Jong et al., (2010) 
van Dijk et al., (2000) 
van Dijk, Peters, van 
Deventer& Tibboel 
(2005)

Neonates to 3 
years

Acute, Intensive Care Post-op Used to assess distress, 
sedation and pain. Sum of 8 
parameters (alertness, 
calmness, respiratory 
distress, physical 
movement, muscle tone, 
facial tension, blood 
pressure, heart rate) for 
total observation score 
from 8 to 40. Also valid 
without physiologic 
parameters (COMFORT 
B).

Crying, Requires oxygen, 
Increased vital signs, 
Expression, and Sleeplessness 
(CRIES)

Ahn & Jun, (2007); 
Krechel & Bildner, 
1995

Neonates Acute, Intensive Care 
Procedural, Post-op

Sum of 5 parameters 
(Crying, Requires oxygen –
oxygenation, Increased 
vital signs, Expression, and 
Sleeplessness) for total 
observation score from 0 to 
10.

Distress Scale for Ventilated 
Newborn Infants (DSVNI)

Sparshott (1996) Ventilated 
Neonates & 
Infants

Acute, Intensive Care 
Procedural

Sum of 4 physiologic (heart 
rate, blood pressure, 
oxygen saturation, and 
temperature differential), 
and 3 behavioral (facial 
expressions and body 
movements)

Faces, Legs, Activity, Cry, and 
Consolability Observational 
Tool (FLACC)

Ahn & Jun (2007); 
Manworren & Hynan, 
(2003); Merkel, et al., 
(1997); Voepel-Lewis 
et al., (2002); Voepel-
Lewis, et al., (2010); 
Willis, et al, (2003)

0 to 18 years Acute, Procedural, Post-op, 
Disease-related

Sum of 5 parameters 
(Facial, Legs, Activity, Cry, 
and Consolability) for total 
observation score from 0 to 
10.

Revised Faces, Legs, Activity, 
Cry, and Consolability 
Observational Tool (rFLACC)

Malviya, Voepel-
Lewis, Burke, Merkel, 
& Tait, (2006); Voepel-
Lewis et al. (2002); 
Voepel-Lewis, 
Malviya, Merkel, & 
Tait, (2003); Voepel-
Lewis, Malviya, & 
Tait, (2005)

4–19 years 
with mild to 
severe 
intellectual 
disabilities

Acute, Post-op Observations and scoring 
are similar to the FLACC 
with descriptions to 
parameters to characterize 
behaviors of cognitively 
impaired children in pain 
and allows the addition of 
individual patient’s pain 
behaviors

Individualized Numeric 
Rating Scale (INRS)

Solodiuk & Curley, 
(2003); Solodiuk et al., 
(2010)

6–18 years 
with severe 
intellectual 
disabilities in 
acute care 
settings

Post-op A personalized pain 
assessment tool for 
nonverbal children with 
intellectual disability based 
on the parent's knowledge 
of the child. Parents 
describe and then rank 
order their child's usual and 
pain indicators.
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Tool (Acronym) Reference (Year) Age Range Type of Pain Parameters

Neonatal Infant Pain Scale 
(NIPS)

Lawrence et al. (1993) Pre-term and 
term infants

Sum of five behavioral 
(facial expression, crying, 
movement of arms and/or 
legs, state of arousal) and 
one physiologic (breathing 
pattern) parameter for a 
total of 0 to 7.

Neonatal Pain, Agitation, and 
Sedation Scale (N-PASS)

Hummel, Puchalski, 
Creech, & Weiss, 
2008; Hummel, 
Lawlor-Klean, & 
Weiss, 2010

Pre-mature 
neonates 23–
40 weeks 
gestation;

Procedural & Postop during 
mechanical ventilation in 
Neonatal intensive care unit

Used to assess sedation and 
pain. Sum of cry, behavior, 
facial expression, extremity 
tone, and vital signs in the 
context of gestational age 
for total observation score 
from −2 to +2 for each 
parameter.

Non-communicating 
Children’s Pain Checklist 
(Acute care NCCPC)

Breau, et al., (2000, 
2001, 2002, 2004); 
Breau, (2003); Breau 
& Camfield, (2011); 
Burkitt, Breau, & 
Zabalia, (2011); Lotan 
et al., (2009)

3 to 18 yrs 
with 
intellectual 
disabilities in 
hospital, rehab 
& home/re 
sidential 
settings

Post-op, Chronic Caregivers of children with 
severe cognitive 
impairments recorded their 
observations of their 
children The NCCPC-PV 
(post-operative version) has 
8 parameters scored 0 to 3 
each (vocal, social, facial, 
activity, body/limbs, 
physiologic)

Paediatric Pain Profile Hunt et al., 2004 1–18 years of 
age with 
severe 
physical and 
neurologic 
impairments

Acute Disease-related Chronic Sum of 20 unique 
behaviors that may indicate 
pain in children unable to 
communicate through 
speech or augmentative 
communication devices. 
Each item is scored from 
“not at all” to “a great deal” 
(0 to 3) for a score of 0 to 
60.

Premature Infant Pain Profile 
(PIPP) and Premature Infant 
Pain Profile –Revised (PIPP-
R)

Ahn & Jun, (2007); 
Stevens et al.,(1996); 
Stevens, Johnston, 
Taddio, Gibbins, & 
Yamada, (2010); 
Gibbins, Stevens, 
Yamada, et al. (PIPP-
R, 2014)

Pre-mature & 
term neonates

Procedural & Postop in 
Neonatal intensive care unit

Sum of facial actions, such 
as brow bulge, eyes 
squeeze, and nasolabial 
furrow, heart rate and 
oxygen saturation, in the 
context of gestational age 
and behavioral state for 
total observation score 
from 0 to 21.

Toddler-Preschooler 
Postoperative Pain Measure 
(TPPPM)

Suraseranivongse et 
al., (2001); Tarbell, 
Cohen, & Marsh, 
(1992)

1 to 5 Acute, Post-op Sum of 7 items from 3 pain 
parameters: (1) Vocal pain 
expression; (2) Facial pain 
expression; and (3) Bodily 
pain expression.
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Table 3

Recommended Resources for acute and chronic pain in children

Online Resources • AboutKidsHealth Pain Resource Centre:

www.aboutkidshealth.aca/En/ResourceCentre/Pain/

• Pain, Pain, Go Away: Helping Children with Pain

http://pediatric-pain.ca/wp-content/uploads/2013/04/PPGA2003.pdf

• PainBytes for Youth:

http://www.aci.health.nsw.gove.au/chronic-pain/painbytes/introduction-to-pain

• Making Cancer Less Painful for Kids" campaign #KidsCancerPain.

http://medicine.dal.ca/news/news/2016/06/22/
improving_knowledge_of_kidscancer_pain_through_social_media.html

• #ItDoesntHaveToHurt

http://www.yummymummyclub.ca/health/wellness/20160525/why-didnt-doctors-believe-this-family-bc

• Migraine: How it works and how to get it under control!” is now available in ENGLISH https://
www.youtube.com/watch?v=JrCdyuDsg6c

FRENCH https://www.youtube.com/watch?v=U021N-1402w

GERMAN https://www.youtube.com/watch?v=eWXd9shL3JE

Books for Children • Managing Your Child’s Chronic Pain, by Tonya M Palermo & Emily F Law

• Be the Boss of Your Pain: Self-Care for Kids, by Cathryn Morgan

• GrrrOUCH!: Pain is Like a Grouchy Bear, by Timothy Culbert & Rebecca Kajander

• Imagine a Rainbow: A Child’s Guide for Soothing Pain, by Brenda S Miles

Books for Parents • A Child in Pain: How to Help, What to do, by Leora Kuttner

• Me and my Child in Pain, by Sue Beals

• Conquering Your Child’s Chronic Pain: A Pediatrician’s Guide for Reclaiming a

• Normal Childhood, by Lonnie K Zeltzer & Christina Blackett Schlank

• Relieve Your Child’s Chronic Pain, by Elliot Krane

• How to Stop Chronic Pain in Children: A Practical Guide, by Michael Dobe & Boris Zernikow, translated 
by Beverly Stewart
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