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American Academy of Pediatrics
Policy Statement

• “School Start Times for Adolescents”

– AAP recognizes insufficient sleep as an important 
public health issue

– Affects health and safety

– Affects academic success

Adolescent Sleep Working Group, Committee on Adolescence, and Council on School Health, Pediatrics 2014:134:642-649
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School Start Time

Many schools start before 08:00

USA

CANADA

GREAT BRITAIN

Elsewhere

Wolfson and Carskadon, NASSP Bulletin 2005;89:47 – 66

Whalstrom, Cambridge University Press, 2002

Required wake times:

• Range from 06:00 to 07:00 (Sometimes earlier)

Wolfson, Sleep Review Magazine (On-line publication): 2007; March/April

Adolescent 24-hour Day

Hours

Prepare

Travel

School

Extra-Curric

HW/Other

Sleep

18:00

07:45

15:00

06:00

23:00

Total Sleep Time = 7 hrs.

Wolfson and Johnson, Principles and Practice of Pediatric Sleep Medicine, 2nd Ed, 2014
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Biological Perspective

• INSUFFICIENT SLEEP AS A HEALTH RISK

– ONE OF THE MOST COMMON

– ONE OF THE MOST IMPORTANT

– REMEDIABLE

U.S. Department of Health and Human Services, Healthy People 2020, www.healthypeople.gov/2020.
Chen, BMC Public Health, 2006

Biological Perspective

• ADOLESCENTS EXPERIENCE

– Later times of sleep onset and offset

– Circadian Sleep Phase Delay

– Can be up to 2 or more hours

Carskadon, Clinical Neurophysiology, 1993
Carskadon and Acebo, Sleep, 2002

Crowley, Sleep, 2006

Three Key Biological Changes

• Delay in evening onset of melatonin

• Change in regulatory homeostatic sleep drive
– Slow relative to younger children

• Sleep requirement increases in teens
– Optimal 8.5 – 9.5 hours per night

Carskadon, Acebo, Richardson, et.al., J Biological Rhythms, 1997

Crowley, Acebo, Carskadon, Sleep Medicine, 2007

Jenni, Achermann, Carskadon, Sleep, 2005

http://www.healthypeople.gov/2020
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Biological Changes
Stanford Sleep Camp

• Ages:  10 years – 12 years

• Three consecutive years

• Opportunity to sleep 10 hours (22:00 – 08:00)

Carskadon and Dement, Psychophysiology, 1981

Biological Changes
Stanford Sleep Camp

• Results:

– TOTAL SLEEP TIME CONSTANT (Tanner 1 – 5)

• AVERAGE:  9.2 hours

• Older subjects and Tanner 4 – 5 

– Needed to be awakened after 10 hours

– Would have slept longer if permitted

Carskadon and Dement, Psychophysiology, 1981

Biological Factors
Stanford Sleep Camp

• Adolescents delay bedtime on weekends
– 1 – 2 hours

– Extend sleep period by waking 1 – 4 hours later 

Wolfson AR, Carskadon MA, Social Research and Child Development, 1998

Szymczak JT, Sleep, 1993

Stauch I, Meier B, Sleep, 1998
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Biological Factors

• Make up for insufficient sleep

– Oversleeping on Weekends
• Averages 0.5 – 2.5 hours

• Disparity increases between 14 years and 18 years

Wolfson AR, Carskadon MA, Social Research and Child Development, 1998

Szymczak JT, Sleep, 1993

Stauch I, Meier B, Sleep, 1998

Developmental Changes to 
Sleep/Wake Regulatory Systems

• Circadian rhythm developmental changes

– Owl-like preference

– Tanner 4 – 5

• Later onset and offset of melatonin secretion

• “Circadian Phase Delay”

Carskadon MA, Wolfson AR, Acebo C, et al, Sleep, 1998

Crowley SJ, Acebo C, Carskadon MA, Sleep Medicine, 2007

Yoon C, May CP, Hasher L, Aging and Cognition, 1999

Developmental Changes to 
Sleep/Wake Regulatory Systems

• Objective Measures using Actigraphy
– Later sleep onset times

– Shortened sleep time

– Emerge prior to onset of expression of secondary 
sexual characteristics (Tanner 1)

Sadeh A, Dahl RE, Shahar G, et al, Sleep, 2009
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Developmental Changes to 
Sleep/Wake Regulatory Systems

• “Sleep-over Problem”

– Easier for older adolescents to

• Act as if they can remain awake after late night sleep-
overs

Carskadon MA, Pediatrician, 1990

Wolfson AR, Carskadon, MA, Sleep Medicine Reviews, 2003

Developmental Changes to 
Sleep/Wake Regulatory Systems

– More difficult for Middle school youngsters to 
function after sleep-overs

• Absenteeism

• Tardiness

• Daytime sleepiness

• Emotional dysregulation

• Academic difficulties

Developmental Changes to 
Sleep/Wake Regulatory Systems

• Results in increased

– Caffeine use

– Stimulant use

Cohen-Zion M, Drummond SP, Padula CB, et al, Addictive Behavior, 2009

Orbeta RL, Overpeck MD, Ramcharran D, et al, Journal of Adolescent Health, 2006

Ludden AB, Wolfson AR, Health Education and Behavior, 2010

Pollack CB, Bright D, Pediatrics 2003
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Key Psycho-behavioral Factors

• Teens frequent IGNORE their need for sleep
– Demands:

Social

Technological

Academic

Extra-curricular
Calamaro CJ, Pediatrics, 2009

Dhal RE, J Adolescent Health, 2002

Wolfson AR , Sleep (Supplement), 2003

Effects of Later School Start Times

DROWSY DRIVING

FALLING ASLEEP AT THE WHEEL MVA’S

Danner F, Phillips B, Journal of Clinical Sleep Medicine, 2009

Pack AI, Pack AM, Rodgman D, et al, Accident Annals of Prevention, 1995

Vorona RD, Szklo-Coxe M, Wu A, et al, Journal of Clinical Sleep Medicine, 2011

Effects of Later School Start Times

– Delayed high school start time by 1 hour 

• 07:30 to 08:30

– Middle school remained the same

– HS students:

• More sleep at night
– Sleep at least 8 hours increased from 37% to 50%

– Sleep of 9 hours increased from 6.3% to 10.8%

Epstein R, Chillag N, Lavie P, Sleep, 1998
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Effects of Later School Start Times

• Students require less sleep on weekends

– Decreased from 2 hours to 1 hour.

Danner F, Phillips B, Journal of Clinical Sleep Medicine, 2009

Effects of Later School Start Times

• MVA’s

– 2 years prior to change and 2 years after change

• School start time changed by 1 hour

– Decreased MVA’s by 16.5% in 2 years following change

– Increase MVA’s of 7.8% for rest of State

– Total difference:  24.3%

Danner F, Phillips B, Journal of Clinical Sleep Medicine, 2009

Effects of Later School Start Times

• Neighboring Cities (Similar SES)

• City 1
– 75 – 80 minute delay in school start time

• City 2
– Early start time with no change

– City 2 significantly higher MVA rate

– City 2 had MVA’s earlier in the morning

Vorona RD, Szklo-Coxe M, Wu A, et al, Journal of Clinical Sleep Medicine, 2011



Adolescent Health and The Biology of Sleep

9

Effects of Later School Start Times

• Crime Rates:

– Sleep deprivation

• POSITIVELY CORRELATED WITH VIOLENT AND PROPERTY CRIMES

Clinkinbeard SS, Simi P, Evans MK, et al, J Youth Adolesc, 2011

Effects of Later School Start Times

• Highest rate of juvenile crimes

– IMMEDIATELY AFTER SCHOOL RELEASE

National Archive of Criminal Justice Data, 2008

Effects of Later School Start Times

• ACADEMIC ACHIEVEMENT 

– Hamilton Report

• 9:1 Benefit-to-cost ration for later school start times

Jacob BA, Rockoff JE, Brookings Institution, 2011
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Effects of Later School Start Times

• ACADEMIC ACHIEVEMENT

– Students beginning classes before 08:00 had poorest 
academic performance in all classes

Carrell SE, Maghakian T, West JE, Am Econ J, 2011

Effects of Later School Start Times

• Delaying start time by 1 hour

– Overall improved academic scores by 0.175 SD

– 1st class the day had poorest performance

• 1 hour delay resulted in 0.5 SD improvement 

Carrell SE, Maghakian T, West JE, Am Econ J, 2011

Edwards F, Working paper, University of Illinois at Urbana-Champaign, 2011

Effects of Later School Start Times

• Wake County North Carolina

– Middle School students started 1 hour later

• 2.2percentile improvement on Math Std. Test Scores

• 1.5 percentile improvement on Reading Std. Test Scores

• Greatest Improvement:  Disadvantaged students

Edwards F, Working paper, University of Illinois at Urbana-Champaign, 2011



Adolescent Health and The Biology of Sleep

11

SUMMARY

1. Insufficient sleep is a Public Health concern

2. School start times main determinant of wake time

3. Assessment of children by child health care 
professionals should include how child is doing in 
school

SUMMARY

1. COUNTERMEASURES
a. Delay school start time

b. Create nap rooms in schools

c. Develop educational programs for
a. Administrators

b. Teachers

c. School nurses

d. Students

d. Bright light in the morning

e. Schedule math and reading in the afternoon

f. Schedule testing in the afternoon
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Obesity Medicine for the Adolescent 

Patient: It Takes The Village

Topic: The Biology of Adolescent Sleep; 

Chronic Pain and Adolescents; 
Adolescents and Obesity

ATLANTIC REGIONAL OSTEOPATHIC CONVENTION, APRIL 25-26, 2018 GOLDEN 
NUGGET, ATLANTIC CITY www.AROC.org

Session: 2:00-5:00 pm on Wednesday, April 26, 2018

Presenter: Carol Penn, D.O., M.A.
Board Certified in Family Medicine and Osteopathic Manipulative Treatment

Ambassador and Scholar National Health Corps https://nhsc.hrsa.gov/
Preceptor Faculty, Rowan University School of Osteopathic Medicine

Faculty, Center for Mind Body Medicine www.cmbm.org
Certified Health, Wellness, and Fitness Coach www.wellcoaches.com

Presentation Objectives
At the conclusion of this activity the learner will be able to:

 Define Pediatric Obesity and have an Understanding of the Epidemiology 
of Pediatric Obesity as it relates to the Adolescent;

 Understand Pediatric Weight Loss Goals in the Adolescent Population;

 Understand How to Apply 5 2 1 0 to the Adolescent Population;

 Understand the Stages of Intervention When Treating an Adolescent Child 
with Obesity

http://www.aroc.org/
https://nhsc.hrsa.gov/
http://www.cmbm.org/
http://www.wellcoaches.com/
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Childhood overweight and obesity are 

determined by BMI percentiles

 In adults, body fat is determined using 
BMI

 In children, BMI percentiles correspond to 
total body fat as they are not only 
gaining height, but also weight as they 
grow.

 BMI percentiles are based on CDC 2000 
growth charts determined by national 
surveys on children for ages 2-20; 
applicable to all racial/ethnic 
backgrounds

≥ 95th Percentile = Pediatric Obesity

Expert Committee Recommendations

 85th-95th BMI percentile: overweight

 ≥ 95th BMI percentile: obesity

Severe obesity

 ≥ 99% BMI percentile for youths 10-12 years

 ≥ BMI 34kg/m2 for 14-16 years

BMI growth curve may not be reflective 
of adolescent growth velocity

 Some children may have relatively high weights 

due to:

High lean mass

Most common in male adolescents, for whom 
weight by reflect large component of lean body 

mass
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Screen for Parental Obesity in Family Hx

 Parental obesity (1st and 2nd degree relatives) is the strongest 
predictor of childhood obesity

 Strongest predictor for children < 6 yrs. of age

 After ≥ 6 yrs. of age, child’s own weight status becomes the 
stronger predictor of adult obesity

 Screen for T2DM and CVD risk factors in family

 Hyperlipidemia and HTN

 Parental eating patterns & motivation

Focus on Prevention

The primary goal in childhood obesity treatment is the 
improvement of long-term physical health through 

permanent health lifestyle habits.

Pediatrics: Patient Management
The 4 stages of intervention for childhood overweight and obesity
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Pediatrics: Patient Management
The 4 stages of intervention for childhood overweight and obesity

Pediatrics: Patient Management
The 4 stages of intervention for childhood overweight and obesity

Pediatrics: Patient Management
The 4 stages of intervention for childhood overweight and obesity
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Weight Loss Goals Per Age and BMI

Recommended Selection Criteria

Review Systems
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Physical Exam Findings in Childhood Obesity

Laboratory Tests

Risk Assessment
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Chronic Pain :

Teens Need a Team!

AROC April 2018

Kathleen Farah, MD

1

Objectives

 Discuss scope and definition of primary 
pain disorders in adolescents

 Highlight three most common pain 
disorders in pediatrics – primary 
headaches, centrally mediated 
abdominal pain syndromes, and 
musculoskeletal pain 

 Describe an interdisciplinary approach to 
chronic pain in teens.

Definition of Pain

 Pain is an agonizing perception of injury or 

feeling of hurt. 

 Pain is felt with different intensity. 

 Pain is a symptom, which brings attention 

to recognition of injury to normal tissue or 

organ.
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Types of Pain

 Nociceptive Pain: arises from the activation of 

peripheral nerve endings (nociceptors) that respond 

to noxious stimulation [e.g. localized, sharp, 

squeezing, stabbing, or throbbing] 

 Somatic (for example, muscles, joints) 

 Chronic somatic pain typically well localized & 

often results from degenerative processes (such as 

arthritis) 

 Visceral (internal organs) [poorly localized, dull, 

crampy, or achy] 

Nociceptive Pain 
5

Neuropathic Pain

 Neuropathic Pain: resulting from injury to, or 

dysfunction of, the somatosensory system. 

[burning, shooting, electric, or tingling] 

 Central pain: caused by a lesion or 

disease of the central somatosensory 

nervous system 
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Psycho-social-spiritual-emotional 

Pain

Persistent (Chronic )  Pain

 Pain lasting > 3-6 months: Time definition arbitrary 

 Pain that extends beyond the expected period of 
healing, lacks the acute warning function of 
nociception.

 Turk DC, Okifuji A. Pain terms and taxonomies of pain. In: Bonica JJ, 
Loeser JD, Chapman CR,Turk DC, Butler SH. Bonica's management of 
pain. Hagerstwon, MD: Lippincott Williams & Wilkins; 2001;Treede RD, Rief
W, Barke A, et al.A classification of chronic pain for ICD-11. Pain. Jun 
2015;156(6):1003-1007. 

Persistent Pain in Children

 Chronic Pain in children is the result of a dynamic 
integration of biological processes, psychological 
factors, and sociocultural factors considered 
within a developmental trajectory.

 Pediatric Chronic Pain Task Force 2012 American Pain Society 

 Total costs to society for adolescents with 
moderate to severe chronic pain extrapolated 
to $19.5 billion annually in the United States. 

 Groenewald CB, Essner BS, Wright D, Fesinmeyer MD, Palermo 
TM.The economic costs of chronic pain among a cohort of 
treatment-seeking adolescents in the United States. J Pain. Sep 
2014;15(9):925-933. 
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Pediatric Persistent Pain 

 Estimated to affect 20 % to 35% of children 
and adolescents around the world.

 Goodman, J.E., & McGrath, P.J. (1991).The epidemiology of pain in children 
and adolescents:A review. Pain, 46, 247-264; King, S.; Chambers, C.T.; Huguet,A.; 
MacNevin, R.C.; McGrath, P.J.; Parker, L.; MacDonald,A.J.The epidemiology of 
chronic pain in children and adolescents revisited:A systematic review. Pain 
2011, 152, 2729-2738. Stanford, E.A.; Chambers, C.T.; Biesanz, J.C.; Chen, E.The
frequency, trajectories and predictors of adolescent recurrent pain:A
population-based approach. Pain 2008, 138, 11-21. 

 Approximately 3% in need of intensive pain 
rehabilitation 

 Hechler T, Dobe M, Zernikow B. Commentary:A worldwide call for multimodal inpatient 
treatment for children and adolescents suffering from chronic pain and pain-related 
disability. Journal of pediatric psychology. 2010 Mar;35(2):138-40. Society. 2008 Mar;9(3):226-
36. 



Pediatric Persistent Pain 

 However, majority of children reporting chronic pain 

are not greatly disabled by it. 

 Huguet A, Miro J.T he severity of chronic pediatric pain: an epidemiological study. 

The journal of pain : official journal of the American Pain Society. 2008 

Mar;9(3):226-36. )

 12% of pediatric inpatients show features of chronic pain 

 Friedrichsdorf SJ, Postier AC, Eull D, Foster L,Weidner C, Campbell F: Pain outcomes 

in a US children’s hospital: a prospective cross-sectional survey. Hospital Pediatrics 

2015. 5(1):18-26 

Metaanalysis, King et al , 2011

 Chronic and recurrent pain prevalence in children and adolescents

 girls > boys 

• Increases with age 

• psychosocial variables impacting prevalence: anxiety, depression, low- self-esteem, 
other chronic health problems, lower socio-economic status 

 Range

 Headaches 8-83%

 Abdominal pain 4-53%

 Musculoskeletal pain including back pain 4-49%

 Pain combination 4-49%

 Mean prevalence 

 Headaches: 23% 

 Abdominal pain, musculoskeletal pain, and pain combinations: 11-38% 

 King S, Chambers CT, Huguet A, MacNevin RC, McGrath PJ, Parker L, et al.The epidemiology of chronic pain in 
children and adolescents revisited: a systematic review. 2011 Dec;152(12):2729-38. 
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Impact on Family

 Financial Burden (direct medical & indirect) 

 Family Life - Families of children with chronic pain generally have 
poorer family functioning

 Emotional 

 Pain-related disability is more consistently related to family 
functioning than pain intensity 

 Systematic review (16 cross-sectional studies):Lewandowski AS, Palermo TM, Stinson J, Handley S, 
Chambers CT. Systematic review of family functioning in families of children and adolescents with 
chronic pain. The journal of pain 2010 Nov;11(11):1027-38. 

Parents

Parents
•Offspring of parents with 

chronic pain: poorer 
outcomes in pain, health, 
psychological, family 
functioning Higgins, K.S., et al., Offspring of parents 
with chronic pain: a systematic r eview and meta-analysis of pain, 
health, psychological, and family outcomes. Pain, 2015. 156(11): p. 
2256-66.

• If both parents experienced 
chronic pain Kaasboll, J., S. Lydersen, et al. (2012). 
"Psychological symptoms in childr en of par ents with chr onic 
pain-the HUNT study." Pain 153(5): 1054-1062.

• increased risk of 
symptoms of anxiety and 
depression in teens

• Girls had increased risk 
of conduct problems in 
school if mothers had 
chronic pain  

Adolescent  Chronic Pain 
(n=222)

• Highly anxious adolescents 
were functioning poorly 
regardless of level of pain

• At low anxiety: higher pain 
predicted greater disability Cohen LL, 
Vowles KE, Eccleston C. The impact of adolescent chronic pain on 

functioning: disentangling the complex r ole of anxiety. The journal of 
pain. 2010 Nov;11(11):1039-46.

Chronic Pain & Anxiety

Chronic Pain Pathophysiology
•Many different chronic and 

recurrent pain syndromes, in 
both adult and pediatric 
populations, are now 
considered manifestat ions 
of an under lying 
vulnerabilit y r ather 
than separate disorders 
von Baeyer CL, Champion GD. Commentar y: Multiple pains as 
functional pain syndr omes. Journal of pediatric psycholog y. 
[Comment]. 2011 May;36(4):433-7.

•Considerable evidence, 
especially from twin studies, 
points to a role of shared 
biological sensit ivity : 
“pain vulnerability”, “pain 
sensitivity”, or “central 
sensitivity syndr ome”  (1) von Baeyer CL, 
Champion GD. Commentar y: Multiple pains as functional pain 
syndromes. Journal of pediatric psycholog y. [Comment]. 2011 May;
36(4):433-7. (2) Kindler LL, Bennett RM, Jones KD. Central 

sensitivity syndr omes: mounting pathophysiologic evidence to link 
fib

r

omyalgia with other common chronic pain disorders. Pain Manag 

Nurs. 2011 Mar ;12(1):15-24. (3) Williams FM, Spector TD, 
MacGregor AJ. Pain repor ting at different body sites is explained b y 
a single underlying genetic factor . Rheumatology (Oxford). 2010 Sep;
49(9):1753-5. (4) Mayer EA, Bushnell Mc: Functional pain syndromes: 

presentation and pathophysiology. Seattle: IASP Press, 2009 (5) Burri, 
A., et al., Chronic widespr ead pain: clinical comorbidities and 
psychological cor relates. Pain, 2015. 156(8): p. 1458-64.

14

Family Impact 

 Offspring of parents with  chronic pain: poorer
outcomes in pain, health, psychological, family 
functioning
 Higgins, K.S., et al., Offspring of parents with chronic pain: a systematic 

review and meta-analysis of pain, health, psychological, and family 
outcomes. Pain, 2015. 156(11): p. 2256-66

 Pain-related disability is more consistently 
related to family functioning than pain intensity 

 Systematic review (16 cross-sectional studies):Lewandowski AS, 
Palermo TM, Stinson J, Handley S, Chambers CT. Systematic review 
of family functioning in families of children and adolescents with 

chronic pain. The journal of pain 2010 Nov;11(11):1027-38. 

15
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Catastrophizing 

(“Awfulizing”)

 A set of negative emotional / cognitive processes such as 
magnification, rumination and pessimism about pain 
sensations and feelings of helplessness when in pain. 

• Rumination: Parent anxious preoccupation with pain 

• Magnification: Parent amplification of the significance of pain 

 Kids have higher pain ratings, if either child or mother 
displays high pain catastrophizing 
 Birnie, K.A., et al., Dyadic analysis of child and parent trait and state pain catastrophizing in the process of children's pain 

communication. Pain, 2016. 157(4): p. 938-48 

 Significant link between child and parent catastrophizing 
 Jordan,A.M.; Kashikar-Zuck, S.; Szabova,A.; Goldschneider, K.R.The interplay of parent and adolescent 

catastrophizing and its impact on adolescents' pain, functioning, and pain behavior. Clin J Pain 2013, 29, 681-
688. 

Post Traumatic Stress 

Symptoms

 Youth with chronic pain (32%)

 their parents (20%) 

 Youth without chronic pain (8%)

 their parents (1%). 

 Wilson, et al, Posttraumatic stress Disorder

 symptoms in youth with vs without chronic pain. 

 2016 Pain;157(10)227

17

Fear of pain 

 Plays a significant role in relation to functional 

disability and depressive symptoms in the context of 

pediatric chronic pain 

 Simons LE, Kaczynski KJ, Conroy C, Logan DE. Fear of pain in the context of 

intensive pain declines are strongly associated with positive functional outcomes 

 Adolescents with chronic pain less likely to believe 

benign interpretations of ambiguous bodily-threat 

information than controls; associated with more disability 

 Heathcote LC, Jacobs K, Eccleston C, Fox E, Lau JY. Biased interpretations of 

ambiguous bodily threat information in adolescents with chronic pain. Pain. 

2017;158(3): 471-8. . 
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Fear and Disability

 Meta-analysis: Robust, positive association 

between pain- related fear and disability 
 Zale, E.L., et al.,The relation between pain-related fear and disability: a 

meta- analysis. J Pain, 2013. 14(10): p. 1019-30. 

 Greater pain, more severe depressive symptoms, 

and more pronounced disability 

 Scott,W., et al.,Anger differentially mediates the relationship between 

perceived injustice and chronic pain outcomes. 

 Pain, 2013. 154(9): p. 1691-8. 

Chronic Pain and Anxiety

 Adolescent Chronic Pain 
(n=222)

 Highly anxious adolescents were 
functioning poorly regardless of 
level of pain 

 At low anxiety: higher pain 
predicted greater disability 

 Vowles KE, Eccleston C.The impact of adolescent 
chronic pain on functioning: disentangling the 
complex role of anxiety.The journal of pain. 2010 
Nov;11(11):1039-46. Cohen LL, 

Chronic Pain Pathophysiology

 Many different chronic and recurrent pain 
syndromes, in both adult and pediatric populations, 
are now considered manifestations of an underlying 
vulnerability rather than separate disorders 
 von Baeyer CL, Champion GD. Commentary: Multiple pains as functional pain syndromes. 

Journal of pediatric psychology. [Comment]. 2011 May;36(4):433-7. 

 Considerable evidence, especially from twin studies, 
points to a role of shared biological sensitivity: “pain 
vulnerability", "pain sensitivity”, or “central sensitivity 
syndrome” 
 von Baeyer CL, Champion GD. Commentary: Multiple pains as functional pain syndromes. Journal of pediatric 

psychology. [Comment]. 2011 May; 36(4):433-7. (2) Kindler LL, Bennett RM, Jones KD. Central sensitivity syndromes: 
mounting pathophysiologic evidence to link fibromyalgia with other common chronic pain disorders. Pain Manag Nurs. 
2011 Mar;12(1):15-24. (3) Williams FM, Spector TD, MacGregor AJ. Pain reporting at different body sites is explained by a 
single underlying genetic factor. Rheumatology (Oxford). 2010 Sep; 49(9):1753-5. (4) Mayer EA, Bushnell Mc: Functional 
pain syndromes: presentation and pathophysiology. Seattle: IASP Press, 2009 (5) Burri, A., et al., Chronic widespread pain: 
clinical comorbidities and psychological correlates. Pain, 2015. 156(8): p. 1458-64. 

• •
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Chronic Pain Pathophysiology

Psychology
Anxiety

Depression
Stress Sensit ivity

Biology
Genet ics (40- 50%)*

Microt rauma
Infect ion

Injury

Social
Early life st ressors = 
aquired vulner ability 

(50- 60%)*
School

Adverse Events
Parents: 

Catast rophizing

Disordered
Pain

Processing:
Imprecise 

encoding of  
threat ?

Fear of Pain;
Catast rophizing

Funct ional
Pain

Syndrome

Chronic Pain Pathophysiology

Primary 
Pain 

Disorder

* Stephen McMahon: Neurobiological basis f or pain vulnerability. #IASPCongress2016

* Moseley GL, Vlaeyen JW. Beyond nociception: the imprecision hypothesis of chr onic pain. Pain. 
2015;156(1):35-38. 

The mystery of chronic pain 

https://www.youtube.com/watch?v=J6--CMhcCfQ 

22

Imprecision Hypothesis

 “Chronic pain may be due to imprecise encoding of 
threat”

 Pain can be considered a response, not just a stimulus 

 Encoding non-nociceptive information predictably 
coincident with nociceptive input underpins the 
response to subsequent similar events 

 The precision with which multisensory information 
(temporal, proprioceptive, spatial) about the painful 
event is encoded and represented in brain will 
determine the degree to which the painful response will 
subsequently generalize to similar events. 

 Lorimer Moseley,Moseley GL,Vlaeyen JW. Beyond nociception: the imprecision 
hypothesis of chronic pain. Pain. 2015;156(1):35-38. 

Imprecision Hypothesis

Figure 1. Associative lear ning of pain. (A) The nociceptive input is the US that will usually elicit pain, which is the UR. (B) The 
multisensory and meaningful events that r outinely coincide with, or pr eempt, the nociceptive input can be consider ed the CS. (C) 
Through established pr ocesses of associative lear ning, the CS comes to elicit pain, which is ther ein considered the CR. US, 
unconditioned stimulus; UR, unconditioned r esponse; CS, conditioned stimulus; CR, conditioned r esponse.

Moseley GL, Vlaeyen JW. Beyond nociception: the impr ecision hypothesis of chr onic pain. Pain. 2015;156(1):35-38.

Figure 2. Left panel: Precise encoding by the brain of the 
multisensory and meaningful event leads to no generalization 
such that the organism is protected only from the 
multisensory event that has been associated with nociceptive 
input. Right panel: Impr ecise encoding of the multisensory 
event leads to generalization such that the CR, pain, is also 
triggered by events that share some features with the 
conditioning multisensory event. Note that some degr ee of 
generalization is biologically advantageous, but 
overgeneralization will manifest in a wide array of triggering 
events, allodynia and hyperalgesia, such as is observed in 
the vast majority of chr onic pain states. That is, 
overgeneralization leads to pain being evoked by events that 
are not in fact dangerous, and the organism becomes 
“overprotected.” CR, conditioned r esponse.

Moseley GL, Vlaeyen JW. Beyond nociception: the impr ecision hypothesis of chr onic pain. Pain. 2015;156(1):35-38.

• Long-term school impairment -> 
poorer academic and occupational 
achievement, increase educational 
costs, development of psychiatric 
disorders Bernstein GA, Hektner JM, Borchardt CM, McMillan MH. 
Treatment of school r efusal: one-year follow-up. Journal of the American 
Academy of Child and Adolescent Psychiatr y. 2001 Feb;40(2):206-13. (2) Evans 
LD: Functional school r efusal subtypes: anxiety, avoidance, malingering. Psychol 
Schools 2000;37:183-91

• Parental pain catastr ophizing and 
parental protective response to 
child pain each individuall y predict 
school attendance rates and 
repor ts of overall school 
impairment Logan DE, Simons LE, Carpino EA. Too sick for 
school? Parent influe nces on school functioning among children with chronic 

pain. Pain. [Research Support, N.I.H., Extramural]. 2012 Feb;153(2):437-43.

School & Chronic Pain
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Sleep and Persistent Pain

 Insomnia: 54% vs 20 % control in12-18 years with 
chronic pain

 • Sleep initiation
• Maintaining sleep
• Early morning awakening 
 Palermo TM,Wilson AC, Lewandowski AS,Toliver-Sokol M, Murray CB. Behavioral and 

psychosocial factors associated with insomnia in adolescents with chronic pain. Pain. 
2011 Jan;152(1):89-94. 

 Sleep problems are persistent (50% vs 20%) and 
associated with negative impact for youths with 
chronic pain
 Palermo TM, Law E, Churchill SS,Walker A. Longitudinal course and impact of insomnia 

symptoms in adolescents with and without chronic pain. J Pain. 2012 Nov;13(11):1099-
106. 

 Treatment of insomnia in youths with chronic pain may lead to 
improvements in QoL and reduction in healthcare cost. 

Sleep 

 Sleep difficulties at 10 to
11 years uniquely predicted pain at ages 12 to 
13 years

 Incledon E, O'Connor M, Giallo R, Chalkiadis GA, Palermo TM. Child 
and Family Antecedents of Pain During the Transition to 
Adolescence: A Longitudinal Population-Based Study. J Pain. 
2016;17(11):1174-82. 

 14.6% of Teens showed overlap of Chronic Fatigue 
Syndrome & Chronic Widespread Pain in population 
birth cohort study 

 Norris T, Deere K,Tobias JH, Crawley E. Chronic Fatigue Syndrome 
and Chronic Widespread Pain in Adolescence: Population Birth 
Cohort Study. J Pain. 2017;18(3):285-94. 
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Through established pr ocesses of associative lear ning, the CS comes to elicit pain, which is ther ein considered the CR. US, 
unconditioned stimulus; UR, unconditioned r esponse; CS, conditioned stimulus; CR, conditioned r esponse.

Moseley GL, Vlaeyen JW. Beyond nociception: the imprecision hypothesis of chr onic pain. Pain. 2015;156(1):35-38.
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such that the organism is protected only from the 
multisensory event that has been associated with nociceptive 
input. Right panel: Impr ecise encoding of the multisensory 
event leads to generalization such that the CR, pain, is also 
triggered by events that shar e some features with the 
conditioning multisensory event. Note that some degr ee of 
generalization is biologically advantageous, but 
overgeneralization will manifest in a wide array of triggering 
events, allodynia and hyperalgesia, such as is observed in 
the vast majority of chr onic pain states. That is, 
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“overprotected.” CR, conditioned r esponse.
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Treatment of school r efusal: one-year follow-up. Journal of the American 
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• Parental pain catastr ophizing and 
parental protective response to 
child pain each individuall y predict 
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Trajectory

Trajectory
• Pain in adolescents: Trajector y 
over 3 years (general 
population, 11-14 years, 
n=1336) Dunn KM, Jordan KP, Mancl L, Drangsholt MT, Le 
Resche L. Trajectories of pain in adolescents:  a prospective cohor t 
study. Pain. 2011 Jan;152(1):66-73.

•44% painful trajector y (12 % 
persistent pain)  
•25% Headaches (5% persistent)
•22% Back pain
•21% Abdominal Pain
•10% Facial Pain (1 % persistent)  
•Persistent  pain: 

Predominantly female, with 
highest level of somatization & 
depression at star t & end of 
study period, least likely to be 
satisfie

d

 with their life

• When adolescents with chr onic 
pain do not perceive friends as 
providing suppor t, they may avoid 
these social situations  Forgeron PA, McGrath P, 
Stevens B, Evans J, Dick B, Finley GA, et al. Social information processing in 
adolescents with chr onic pain: my friends don't r eally understand me. Pain. 
2011 Dec;152(12):2773-80.

•Adolescents with chr onic pain 
and depression: increased risk for 
suicide ideation/attempt   van Tilburg MA, 
Spence NJ, Whitehead WE, Bangdiwala S, Goldston DB. Chronic pain in 
adolescents is associated with suicidal thoughts and beha viors. The journal 
of pain : offici al journal of the American Pain Society. 2011 Oct;12(10):
1032-9.

Trajectory
•17% of adult chronic pain 

patients reported a histor y of 
chronic pain in childhood or 
adolescence, with close to 
80% indicating that the pain in 
childhood continues today 
Hassett, A.L., et al., Repor ts of chr onic pain in childhood and 
adolescence among patients at a ter tiary care pain clinic. J Pain, 
2013. 14(11): p. 1390-7.

• Adults with chronic pain in 
US: Low household income & 
unemployment as signific

a

nt 

correlates Johannes CB, Le TK, Zhou X, Johnston JA, 
Dworkin RH. The prevalence of chr onic pain in United States 
adults: results of an internet-based sur vey. The journal of pain. 
2010 Nov;11(11):1230-9. 

• Two bir th cohor ts showed 
that children with persistent 
abdominal pain and headaches 
go on to suffer more physical 
symptoms in adult life, more 
anxiety and more depression 
than healthy children. 1946 Medical 
Research Council and 1958 National Child De velopment Study; 
Hotopf, M., et al., Psychosocial and developmental antecedents of 
chest pain in young adults. Psychosom Med, 1999. 61(6): p. 861-7.; 

Hotopf, M., et al., Why do children have chronic abdominal pain, 
and what happens to them when the y grow up? Population based 
cohort study. BMJ, 1998. 316(7139): p. 1196-200.; Jones, G.T., et al., 

Are common symptoms in childhood associated with chr onic 
widespread body pain in adulthood? Results fr om the 1958 British 
Birth Cohort Study. Arthritis Rheum, 2007. 56(5): p. 1669-75.; 

Power, C. and J. Elliott, Cohort profile: 1958 British birth cohort 

(National Child Development Study). Int J Epidemiol, 2006. 35(1): 
p. 34-41.

Mental Health & Pain 
• New musculoskeletal pain 
10-17 year-olds (<1month): 

↑depressive symptoms = 
↑pain-related disability and ↑  
QoL 4 months later Holley AL, Wilson 
AC, Palermo TM. Predictors of the transition fr om acute to 
persistent musculoskeletal pain in childr en and adolescents: a 
prospective study. Pain. 2017;158(5):794-801.

• N at ional Longitudinal 
Study of Adolescent  to 
Adult  H ealth (n=14,790) 
Chronic pain in adolescence 
associated with higher rates 
of internalizing mental health 
disorders reported in 
adulthood Noel, Melanie; Groenewald, Cornelius B.; 
Beals-Erickson, Sarah E.; Geber t, J. Thomas; Palermo, Tonya M: 
Chronic pain in adolescence and internalizing mental health 
disorders: a nationally representative study. PAIN; June 2016. Vol. 
157 - Issue 6: p 1333–38

• anxiety disorders 
(21.1% vs 12.4%) 

• depressive disorders 
(24.5% vs 14.1%) 
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Functional Primary Pain           

Disorder

Abdominal Pain (CAPC) Trajectory
• At baseline: not most severe 
pain, but signific

a

ntly more 

anxiety, depression, lower 
perceived self-worth, and more 
negative life events = Long-
term risk for a high level of 
symptoms and impairment: . 
Mulvaney, S.; Lamber t, E.W.; Garber, J.; Walker, L.S. Trajectories of 
symptoms and impairment f or pediatric patients with functional 
abdominal pain: A 5-year longitudinal study. J Am Acad Child Adolesc 
Psychiatry 2006, 45, 737-744

• Extraintestinal somatic and 
depressive symptoms at initial 
pediatric evaluation = 
signific

a

nt predictors of 

functional gastrointestinal 
disorders in adulthood.” Horst, S.; 
Shelby, G.; Anderson, J.; Acra, S.; Polk, D.B.; Saville, B.R.; Garber, J.; 
Walker, L.S. Predicting persistence of functional abdominal pain fr om 
childhood into young adulthood. Clin Gastroenterol Hepatol 2014, 
12, 2026-2032.

• Pediatric patients car ry long-
term vulnerability to anxiety 
that begins in childhood and 
persists into late adolescence 
and early adulthood, even if 
abdominal pain r esolves. Shelby, G.D.; 
Shirkey, K.C.; Sherman, A.L.; Beck, J.E.; Haman, K.; Shears, A.R.; Horst, 

S.N.; Smith, C.A.; Garber, J.; Walker, L.S. Functional abdominal pain in 
childhood and long-term vulnerability to anxiety disor ders. Pediatrics 
2013, 132, 475-482.

Functional Primary Pain 
Disorder 

•Chronic pain disorder that 
after appropriate medical 
assessment cannot be 
explained in terms of 
conventionally define d medical 

disease based on biochemical 
or structural abnormalities

• Associated with signific

a

nt 

disruption of everyday life and 
often incapacitation

•Not typically responsive to 
conventional medical therapy 
but responsible for the 
consumption of enormous 
medical resources

•Often pejorative implication, 
i.e. pain is not organic and 
therefore not real or serious

Schechter NL. Functional pain: time for a new name. JAMA pediatrics. Aug 2014;168(8):
693-694.

• Primary headaches

• Centrally mediated abdominal 
pain syndrome (2016)

• Widespread musculoskeletal 
pain (“fib

r

omyalgia”)

• CRPS ?

• Majority of childr en experience 
pain at multiple sites
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Primary Pain Disorder

Pain Problem

Medical W orkup

Referral to:
Integrat ive Medicine

Mental H ealth T her apist
Pain Clinic

Posit ive N egat ive

Assume manifestat ions of  
under lying vulner ability

Medical T reatment

Primary Pain Disorder

Chronic-
on- acute

Pain

W ithdrawal

Delirium

N ocicept ive Pain

N europathic Pain

Visceral Pain

Psychological pain

Anxiety

Depression

Spiritual Pain

Social Pain

Chronic Pain

Poor sleep hygiene

Mental H ealth

School absenteeism

Total Pain

Decondit ined

Racial Disparity

(1) Headaches / Migraines

34
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Pain Problem

Medical W orkup

Referral to:
Integrat ive Medicine

Mental H ealth T her apist
Pain Clinic

Posit ive N egat ive

Assume manifestat ions of  
under lying vulner ability

Medical T reatment

Primary Pain Disorder

Chronic-
on- acute

Pain

W ithdrawal

Delirium

N ocicept ive Pain

N europathic Pain

Visceral Pain

Psychological pain

Anxiety

Depression

Spiritual Pain

Social Pain

Chronic Pain

Poor sleep hygiene

Mental H ealth

School absenteeism

Total Pain

Decondit ined

Racial Disparity

(1) Headaches / Migraines

 Focal or abnormal neurological signs, ataxia 

 Papilledema (r/o psudotumor cerebri) 

 “Worst headache of my life”

 Progressive worsening headaches 

 VP-shunt 

 Neurocutaneous syndrome 

 Immunocompromized

 Rule out includes: CO; Obstructive Sleep Apnea 

Headache- Warning Signs
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Primary Headache= 

Severity Continuum?

Inkas

Headaches
•  Pressure pain thr eshold over 
temporalis, masseter (!), and 
frontalis muscles in patients with 
headaches lower (no strong 
difference between migraine and 
tension) Andersen, S., et al., Pressure pain thresholds 
assessed over temporalis, masseter, and frontalis muscles in healthy 
individuals, patients with tension-type headache , and those with 
migraine--a systematic r eview. Pain, 2015. 156(8): p. 1409-23.

“Bi-modal” Headache Construct

Tension- type headache
 
Infrequent  episodic
At least 10 episodes occurring on <1 

day/month on average (<12 days/year) 

 
Frequent  episodic 
 At least 10 episodes occur ring on >1 
but <15 days/month for ↑ 3 months 
(>12 and <180 days/year) 

 
Chronic

Migraine
 No aura / aura

1/ 2:
- Nausea and/or vomiting
- Photophobia 

2/ 4: 
- Unilateral
- Pulsating
- Aggravation by/avoidance of physical 
activity
- Medium-severe pain

McAbee, G.N.; Morse, A.M.; Assadi, M. Pediatric aspects of headache classific

a

tion in the international classifica

t

ion of headache disor ders-3 

(ichd-3 beta version). Curr Pain Headache Rep 2016 , 20, 7.

• “Migraine” and “Tension- type” headache a re not  separate 
diagnost ic disease ent it ies, but  rather points on a severity 
cont inuum for childr en, t eenagers, and young adults who 
experience headaches mor e than 3- 4 days per w eek

• Headache symptomatology obtained from 3449 individuals with headache 
from 2 large-scale cross-sectional studies Turner, D.P., et al., Are migraine and tension-type headache diagnostic types 
or points on a severity continuum? An exploration of the latent taxometric structure of headache. Pain, 2015. 156(7): p. 1200-7.

•high headache frequency (>15 d/mo) and younger age (<24 years old) 
were associated with unimodal distributions suggestiv e of dimensional 
construct of primar y headache

• lower headache frequency and older age were associated with bimodal 
distributions characteristic of discr ete diagnostic entities

• Continuum theory of headache syndromes Viswanathan, V., et al., Childhood headaches: discrete entities or 
continuum? Dev Med Child Neur ol, 1998. 40(8): p. 544-50.; Zebenholzer, K., et al., Migrainous disorder and headache of the tension-type not fulfil

l

ing the criteria: 

a follow-up study in children and adolescents. Cephalalgia, 2000. 20(7): p. 611-6.

Primary Headache = Severity 
Continuum?
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At least 10 episodes occurring on <1 

day/month on average (<12 days/year) 

 
Frequent  episodic 
 At least 10 episodes occur ring on >1 
but <15 days/month for ↑ 3 months 
(>12 and <180 days/year) 

 
Chronic

Migraine
 No aura / aura

1/ 2:
- Nausea and/or vomiting
- Photophobia 

2/ 4: 
- Unilateral
- Pulsating
- Aggravation by/avoidance of physical 
activity
- Medium-severe pain

McAbee, G.N.; Morse, A.M.; Assadi, M. Pediatric aspects of headache classific

a

tion in the international classifica

t

ion of headache disor ders-3 

(ichd-3 beta version). Curr Pain Headache Rep 2016 , 20, 7.
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or points on a severity continuum? An exploration of the latent taxometric structure of headache. Pain, 2015. 156(7): p. 1200-7.
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• Continuum theory of headache syndromes Viswanathan, V., et al., Childhood headaches: discrete entities or 
continuum? Dev Med Child Neur ol, 1998. 40(8): p. 544-50.; Zebenholzer, K., et al., Migrainous disorder and headache of the tension-type not fulfil

l

ing the criteria: 

a follow-up study in children and adolescents. Cephalalgia, 2000. 20(7): p. 611-6.
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Primary Headache = Severity 
Continuum?

Meta-analyses: Migraine in Kids 

Migraine
Pathophysiology unclear  
Goadsby, P.J., All that is obvious is not clear : what is the origin of 
throbbing pain in migraine? Pain, 2013. 154(7): p. 970-1.

• Do vessels dilate in 
migraine? Unclear

• Is vasodilatation 
important for pain? 
Probably not

• Is vasoconstriction 
necessary for acute 
anti-migraine agent to 
work? No

• Throbbing frequency not 
heartbeat (but EEG alpha 
range?)Mo, J., et al., Does throbbing pain have a brain 
signature? Pain, 2013. 154(7): p. 1150-5.

Meta-analyses: Migraine in Kids  
• (2005) Acetaminophen, 

ibuprofen, and nasal-spray 
sumat riptan are all 
effective symptomatic 
pharmacologic tr eatments for 
episodes of migraine in 
children Damen, L., et al., Symptomatic tr eatment of 
migraine in childr en: a systematic r eview of medication trials. 
Pediatrics, 2005. 116(2): p. e295-302.

• (2008) Only ibuprofen and 
sumat riptan are 
signific

a

ntly more effective 

than placebo in the generation 
of headache relief in children 
and adolescents Silver, S., D. Gano, and P. 
Gerretsen, Acute treatment of paediatric migraine: a meta-analysis 
of effic

a

cy. J Paediatr Child Health, 2008. 44(1-2): p. 3-9.

•(2013) 7 RCTs; sumatriptan 

succinate nasal spray and 
zolmitriptan, eletriptan 
hydrobromide, almotriptan 
malate, and rizatriptan 
benzoate tablets.Sun, H., et al., Migraine 
therapeutics in adolescents: a systematic analysis and historic 
perspectives of triptan trials in adolescents.  JAMA Pediatr, 2013. 
167(3): p. 243-9

• Placebo were observed 
in all trials, with pain relief 
at 2 hours ranging fr om 
53% to 57.5%. 

• (2016) Ibuprofen, Triptans 
effective Richer L, Billinghurst L, Linsdell MA, Russell K, 
Vandermeer B, Crumley ET, Durec T, Klassen TP, Hartling L. Drugs 

for the acute tr eatment ofmigraine in childr en and adolescents. 
Cochrane Database of Systematic Re views 2016, Issue 4. Art. No.: 
CD005220.

Migraine in Kids  
• N ew RCT : amit riptyline 

and topiramate 
(Topamax) should N OT  
be prescribed for 
pediat ric migraine Powers SW, 
Coffey CS, Chamberlin LA, et al. Trial of Amitriptyline, Topiramate, 
and Placebo for Pediatric Migraine. N Engl J Med. 2017;376(2):

115-124.
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Meta-analyses: Pharmacology 

Headaches Meta-analyses: 
Pharmacology Headaches

• (2013) prophylactic headache 
treatment; 21 RCTs El-Chammas, K., et 
al., Pharmacologic tr eatment of pediatric headaches:  a meta-
analysis. JAMA Pediatr, 2013. 167(3): p. 250-8.

• Drugs more effective than 
placebo for episodic 
migraines: topiramate 
(difference in headaches per 
month, -0.71; 95% CI, -1.19 to 

-0.24); t razodone (-0.60; 
95% CI, -1.09 to -0.11).

• Other commonly used drugs 
have no evidence suppor ting 
their use in childr en and 
adolescents.

• Ineffective drugs: clonidine, 
flu

n

arizine, pizotifen, 

propranolol, and valproate; single 
trial of fluo xetine for chronic daily 
headaches  

• 10 comparator trials, flun arizine more 
effective than piracetam , but no better 
than aspirin, dihydroergotamine, or 
propranolol. Propranolol compared 
with valproate, behavioral treatment, & 
2 studies compar ed different doses of 
topiramate; none showed signific

a

nt 

differences.

• Placebo: 5.6 -> 2.9 
headaches/month [Cochrane 
Q=8.14]

Post concussion headache
• No evidence for “brain rest”...

• Back to school! But, no spor ts 
until symptom fr ee for 2 
weeks (or after 6-10 weeks, 
whatever is earlier)

• ...but 2013 AAP guideline... http://
www.aap.org/en-us/about-the-aap/aap-press-room/pages/after -a-
concussion-students-need-a-gradual-transition-back-to-
academics.aspx# sthash.awJEeFsi.dpuf

• “A concussion should not 
only take a student athlete off 
the playing fie

l

d – it may also 

require a break from the 
classroom” 

• Fortunately, most students 
with a concussion will r ecover 
within the fir

s

t 3 w eeks from 

their injur y.

• Although healing may be 
considered “protracted” with 
some concussions, the 
expectation is still for a full 
recovery that no longer 
would require academic 
adjustments, accommodations, 
or modific

a

tions.

(2) Dys-Functional 
Abdominal Pain

Migraine
Pathophysiology unclear  
Goadsby, P.J., All that is obvious is not clear : what is the origin of 
throbbing pain in migraine? Pain, 2013. 154(7): p. 970-1.

• Do vessels dilate in 
migraine? Unclear

• Is vasodilatation 
important for pain? 
Probably not

• Is vasoconstriction 
necessary for acute 
anti-migraine agent to 
work? No

• Throbbing frequency not 
heartbeat (but EEG alpha 
range?)Mo, J., et al., Does throbbing pain have a brain 
signature? Pain, 2013. 154(7): p. 1150-5.

Meta-analyses: Migraine in Kids  
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ibuprofen, and nasal-spray 
sumat riptan are all 
effective symptomatic 
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children Damen, L., et al., Symptomatic tr eatment of 
migraine in childr en: a systematic r eview of medication trials. 
Pediatrics, 2005. 116(2): p. e295-302.

• (2008) Only ibuprofen and 
sumat riptan are 
signific

a

ntly more effective 

than placebo in the generation 
of headache relief in childr en 
and adolescents Silver, S., D. Gano, and P. 
Gerretsen, Acute treatment of paediatric migraine:  a meta-analysis 
of effic

a

cy. J Paediatr Child Health, 2008. 44(1-2): p. 3-9.

•(2013) 7 RCTs; sumatriptan 

succinate nasal spray and 
zolmitriptan, eletriptan 
hydrobromide, almotriptan 
malate, and rizatriptan 
benzoate tablets.Sun, H., et al., Migraine 
therapeutics in adolescents:  a systematic analysis and historic 
perspectives of triptan trials in adolescents.  JAMA Pediatr, 2013. 
167(3): p. 243-9

• Placebo were observed 
in all trials, with pain relief 
at 2 hours ranging fr om 
53% to 57.5%. 

• (2016) Ibuprofen, Triptans 
effective Richer L, Billinghurst L, Linsdell MA, Russell K, 
Vandermeer B, Crumley ET, Durec T, Klassen TP, Hartling L. Drugs 

for the acute tr eatment ofmigraine in childr en and adolescents. 
Cochrane Database of Systematic Re views 2016, Issue 4. Art. No.: 
CD005220.

Migraine in Kids  
• N ew RCT : amit riptyline 

and topiramate 
(Topamax) should N OT  
be prescribed for 
pediat ric migraine Powers SW, 
Coffey CS, Chamberlin LA, et al. Trial of Amitriptyline, Topiramate, 
and Placebo for Pediatric Migraine. N Engl J Med. 2017;376(2):

115-124.

Medication Overuse 

Headaches          (MOH) 

•W arning signals r equir ing further work- up (incl. neur oimaging):

•  Focal or abnormal neurological signs, ataxia

•  Papilledema (r/o psudotumor cer ebri)

• Age < 3 years
•  “Worst headache of my life”

•  Progressive worsening headaches

•  VP-shunt
•  Neurocutaneous syndrome

•  Immunocompromized -> CSF? (check with ID)

•  Rule out includes: CO; Obstructive Sleep Apnea

Headaches

Internat ional H eadache society 
[ ICH D- II]  Cr iteria, 2006

•  headache > 15 days/month > 3 months

•  ergotamine, triptans, or combination 
analgesics on > 10 days

•  or, simple analgesics or any combination 
of ergotamine, triptans, analgesics, and 
opioids on > 15 days/month

•  MOH  can be caused by most , if  
not  all acute headache dr ug 
therapies

•  Treatment duration? 

• Triptans: 1.7 yrs
• Ergots: 2.7 years

•  analgesics: 4.8 years Limmroth V, Katsarava Z, 
Fritsche G, Przywara S, Diener HC. Features of medication o veruse 
headache following overuse of different acute headache drugs. 
Neurology. 2002 Oct 8;59(7):1011-4.

• Adult prevalence 0.7-1.7% (tertiary care 
USA: > 50%) Lauwerier E, Paemeleire K, Van Damme S, Goubert L, 
Crombez G. Medication use in patients with migraine and medication-o veruse 
headache: the role of pr oblem-solving and attitudes about pain medication.  
Pain. 2011 Jun;152(6):1334-9. 

•  T herapy: Rapid (or slow?) 
discontinuation of medication EA MacGregor, TJ 
Steiner, PTG Davies: Guidelines for All Healthcar e Professionals in the 
Diagnosis and Management of Migraine , Tension-Type, Cluster and Medication-
Overuse Headache. 3rd edition (1st r evision), September 2010

• http://www.nhsgrampian.org/neurology/file s/

2010_BASH_Guidelines.pdf  

Medication Overuse Headaches (MOH)

children and adolescents with dail y 
or almost-daily headache 
concomitant with dail y or almost-
daily analgesic intake: successful 
wean from offending analgesics was 
achieved without hospitalization or 
signific

a

nt interference with daily 

life resulting in complete 
disappearance of the induced 
chronic daily headache in 25 of 26 
patients. Hering-Hanit, R.; Gadoth, N.; Cohen, A.; Horev, Z. Successful 
withdrawal from analgesic abuse in a gr oup of youngsters with chr onic daily 
headache. J Child Neur ol 2001, 16, 448-449.

Medication Overuse Headaches (MOH)

Post Concussion Headache 

Meta-analyses: 
Pharmacology Headaches

• (2013) prophylactic headache 
treatment; 21 RCTs El-Chammas, K., et 
al., Pharmacologic tr eatment of pediatric headaches:  a meta-
analysis. JAMA Pediatr, 2013. 167(3): p. 250-8.

• Drugs more effective than 
placebo for episodic 
migraines: topiramate 
(difference in headaches per 
month, -0.71; 95% CI, -1.19 to 

-0.24); t razodone (-0.60; 
95% CI, -1.09 to -0.11).

• Other commonly used drugs 
have no evidence suppor ting 
their use in childr en and 
adolescents.

• Ineffective drugs: clonidine, 
flu

n

arizine, pizotifen, 

propranolol, and valproate; single 
trial of fluo xetine for chronic daily 
headaches  

• 10 comparator trials, flun arizine more 
effective than piracetam , but no better 
than aspirin, dihydroergotamine, or 
propranolol. Propranolol compared 
with valproate, behavioral treatment, & 
2 studies compar ed different doses of 
topiramate; none showed signific

a

nt 

differences.

• Placebo: 5.6 -> 2.9 
headaches/month [Cochrane 
Q=8.14]

Post concussion headache
• No evidence for “brain rest”...

• Back to school! But, no spor ts 
until symptom fr ee for 2 
weeks (or after 6-10 weeks, 
whatever is earlier)

• ...but 2013 AAP guideline... http://
www.aap.org/en-us/about-the-aap/aap-press-room/pages/after -a-
concussion-students-need-a-gradual-transition-back-to-
academics.aspx# sthash.awJEeFsi.dpuf

• “A concussion should not 
only take a student athlete off 
the playing fie

l

d – it may also 

require a break from the 
classroom” 

• Fortunately, most students 
with a concussion will r ecover 
within the fir

s

t 3 w eeks from 

their injur y.

• Although healing may be 
considered “protracted” with 
some concussions, the 
expectation is still for a full 
recovery that no longer 
would require academic 
adjustments, accommodations, 
or modific

a

tions.

(2) Dys-Functional 
Abdominal Pain
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Abdominal Pain –Warning Signs
43

Functional Abdominal PainCentrally mediated abdominal pain syndr ome 
(Rome-IV Criteria, 2016)

Keefer, L.; Drossman, D.A.; Guthrie, E.; Simren, M.; 

Tillisch, K.; Olden, K.; W horwell, P.J. Centrally 

mediated disor ders of gastr ointestinal pain.  
Gastroenterology 2016.

Abdominal Pain
• Const ipat ion  most 

common diagnosis in 
children presenting with 
abdominal pain in ED (& no 
racial difference) Caperell, K., R. Pitetti, and 
K.P. Cross, Race and acute abdominal pain in a pediatric 

emergency depar tment. Pediatrics, 2013. 131(6): p. 1098-106. 

• Endogenous inhibition of 
somatic pain is impair ed in 
7-12 year old girls with 

irritable bowel syndrome 
compared with healthy 
peers. Williams, A.E., et al., Endogenous inhibition of 
somatic pain is impair ed in girls with ir ritable bowel syndrome 
compared with healthy girls. J Pain, 2013. 14(9): p. 921-30.

•Mothers with childr en 
chronic abdominal pain show 
pain bias when interpr eting 
ambiguous emotional 
expressions (possibly 
contributes to maintenance 
of the condition via specific

 

parenting behavior?)   Liossi C, White 
P, Croome N, Hatira P. Pain-related bias in the classific

a

tion of 

emotionally ambiguous facial expr essions in mothers of childr en 
with chronic abdominal pain. Pain. 2012 Mar;153(3):674-81.

W arning signals requiring further work- up:

• Persistent right upper or right lo wer quadrant pain
• Pain that wakes child from sleep
• Dysphagia
• Arthritis
• Persistent vomiting
• Perirectal disease
• Gastrointestinal blood loss
• Involuntary weight loss
• Nocturnal diar rhea
• Deceleration of linear gr owth  
• Unexplained fever

Abdominal Pain 

Centrally Mediated Abdominal Pain 

Syndrome  Rome-IV Criteria 2016
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•Mothers with childr en 
chronic abdominal pain show 
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Abdominal Pain 

Dys-Functional Abdominal 

Pain  

• Adolescents with IBS symptoms ha ve widespread hyperalgesia Stabell N, Stubhaug 
A, Flaegstad T, Mayer E, Naliboff BD, Nielsen CS. Widespread hyperalgesia in adolescents with symptoms of ir ritable bowel syndrome: results fr om a large 
population-based study. J Pain. Sep 2014;15(9):898-906.

• Women with pediatric histor y of functional abdominal pain may have 
long-term vulnerability to pain  Dengler-Crish CM, Bruehl S, Walker LS. Increased wind-up to heat pain in w omen with a 
childhood histor y of functional abdominal pain.  Pain. 2011 Apr ;152(4):802-8.

• Functional abdominal pain in childhood and adolescence incr eases risk 
for chronic pain in adulthood (pr ospective study, n=155) WalkerLS, Dengler-Crish CM, Rippel 
S, Bruehl S. Functional abdominal pain in childhood and adolescence increases risk for chronic pain in adulthood. Pain. 2010 Sep;150(3):568-72.

•  65 % resolved
•  35 % abdominal pain:
• most in addition migraine/tension headache
• Signific

a

nt higher risk of chronic musculoskeletal pain

• Somatic complaints in childhood functional abdominal pain associated 
with functional gastr ointestinal disor ders in adolescence & adulthood  
Dengler-Crish CM, Horst SN, Walker LS. Somatic complaints in childhood functional abdominal pain ar e associated with functional gastr ointestinal disor ders in 
adolescence and adulthood. Journal of pediatric gastr oenterology and nutrition.  2011 Feb;52(2):162-5.

Abdominal Pain 

(3) Chronic Musculoskeletal Pain 

W arning signals which may r equiring further 
work- up, include:
 
•  Athralgia: Rubor, Calor, Edema
•  Pain, stiffness in the morning
• Abnormal radiographic find ings

•  Pain at rest, relieved by activity
•  Pain at night: Worsened by massage, analgesics ineffective
•  Bony tenderness
•  Poor growth
•  Weight loss
•  Abnormal CBC, CRP,  ESR

Chronic Musculoskeletal Pain 
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Abdominal Pain 

 Constipation – Scheduled RX

 “Mush” -Stool softener , lactulose, PEG

 “Push” -Stimulant such as senna

 “Uncork”-bisacodyl suppository for teens 

 (if no stool in 24 hours)

 Chronic Pain in Children and Adolescents: 

 Diagnosis and Treatment of Primary Pain Disorders ….

 S. Friedrichsdorf et al, Children 2016, 3, 42,
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• Dysphagia
• Arthritis
• Persistent vomiting
• Perirectal disease
• Gastrointestinal blood loss
• Involuntary weight loss
• Nocturnal diar rhea
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Abdominal Pain Abdominal Pain -

Trajectory

47

Abdominal Pain (CAPC) Trajectory
• At baseline: not most severe 
pain, but signific

a

ntly more 

anxiety, depression, lower 
perceived self-worth, and more 
negative life events = Long-
term risk for a high level of 
symptoms and impairment: . 
Mulvaney, S.; Lamber t, E.W.; Garber, J.; Walker, L.S. Trajectories of 
symptoms and impairment f or pediatric patients with functional 
abdominal pain: A 5-year longitudinal study. J Am Acad Child Adolesc 
Psychiatry 2006, 45, 737-744

• Extraintestinal somatic and 
depressive symptoms at initial 
pediatric evaluation = 
signific

a

nt predictors of 

functional gastr ointestinal 
disorders in adulthood.” Horst, S.; 
Shelby, G.; Anderson, J.; Acra, S.; Polk, D.B.; Saville, B.R.; Garber, J.; 
Walker, L.S. Predicting persistence of functional abdominal pain fr om 
childhood into young adulthood. Clin Gastroenterol Hepatol 2014, 
12, 2026-2032.

• Pediatric patients car ry long-
term vulnerability to anxiety 
that begins in childhood and 
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abdominal pain resolves. Shelby, G.D.; 
Shirkey, K.C.; Sherman, A.L.; Beck, J.E.; Haman, K.; Shears, A.R.; Horst, 

S.N.; Smith, C.A.; Garber, J.; Walker, L.S. Functional abdominal pain in 
childhood and long-term vulnerability to anxiety disor ders. Pediatrics 
2013, 132, 475-482.

Functional Primary Pain 
Disorder 

•Chronic pain disorder that 
after appropriate medical 
assessment cannot be 
explained in terms of 
conventionally define d medical 

disease based on biochemical 
or structural abnormalities

• Associated with signific

a

nt 

disruption of everyday life and 
often incapacitation

•Not typically responsive to 
conventional medical therapy 
but responsible for the 
consumption of enormous 
medical resources

•Often pejorative implication, 
i.e. pain is not organic and 
therefore not real or serious

Schechter NL. Functional pain: time for a new name. JAMA pediatrics. Aug 2014;168(8):
693-694.

• Primary headaches

• Centrally mediated abdominal 
pain syndrome (2016)

• Widespread musculoskeletal 
pain (“fib

r

omyalgia”)

• CRPS ?

• Majority of childr en experience 
pain at multiple sites

 

Primary Pain Disorders 

Chronic Musculoskeletal Pain 

 Warning signals which may requiring further work-up, 
include: 

 • Arthralgia: red, warm joints, edema, effusion 
• Pain, stiffness in the morning
• Abnormal radiographic findings
• Pain at rest, relieved by activity
• Pain at night: Worsened by massage, analgesics 
ineffective

 • Bony tenderness 

 • Painful rash

 • Poor growth 

 • Weight loss

 • Abnormal CBC, CRP, ESR 
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Chronic 

Musculoskeletal Pain 

 • Demystifying problem: Pain has lost warning signal 

 • Often de-conditioned

 • Frequently tension at trapezius / paraspinal

muscles 

 •Treatment Goal:

• Return to function first

• Pain decreases second (not other way around) 

 • Rate of change of disability was significantly more 

rapid than pain.

 Lynch-Jordan AM, Sil S, Peugh J, Cunningham N, Kashikar-Zuck S, 

Goldschneider KR. Differential changes in functional disability and 
pain intensity over the course of psychological treatment for 
children with chronic pain. Pain. Oct 2014;155(10):1955-1961. 

Musculoskeletal Pain (MSK) 
Systematic Review of Risk Factors

•  Demystifying pr oblem: Pain has lost warning signal 
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a

ntly more rapid than 

pain. Lynch-Jordan AM, Sil S, Peugh J, Cunningham N, Kashikar-Zuck S, Goldschneider KR. Differential changes in functional disability 
and pain intensity o ver the course of psychological tr eatment f or childr en with chr onic pain. Pain. Oct 2014;155(10):1955-1961.

Chronic Musculoskeletal Pain 

Musculoskeletal Pain (MSK) 

• Systematic r eview with 
meta-analysis - Risk Factors 
Huguet A, Tougas ME, Hayden J, McGrath PJ, Stinson JN, 
Chambers CT. Systematic r eview with meta-analysis of 
childhood and adolescent risk and pr ognostic factors for 
musculoskeletal pain. Pain. 2016;157(12):2640-56.

• Low socioeconomic 
status is  risk factor for 
onset of MSK pain in studies 

exploring long-term follow-up 
(High-quality evidence) 

• N egat ive emot ional 
symptoms and regularly 
smoking in childhood or 
adolescence may be 
associated with later MSK 

pain (Moderate-quality 
evidence)

• However, moderate-quality 
evidence also suggests that 
high body mass index, taller 
height, and having joint 
hypermobility are NOT risk 
factors for onset of MSK pain

Chronic Musculoskeletal Pain 
• Low grade in physical 

education for adolescent girls 
signific

a

ntly associated with 

increased risk of 
musculoskeletal diagnosis 30 
years later. Timpka S, Petersson IF, Englund M. The 
grade in physical education in adolescence as pr edictor for 
musculoskeletal pain diagnoses thr ee decades later. Pain. 2010 
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pain highly prevalent (90 %), 
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classic type Voermans NC, Knoop H, Bleijenberg 
G, van Engelen BG. Pain in ehlers-danlos syndr ome is common, 
severe, and associated with functional impairment.  Journal of 
Pain and Symptom Management. 2010 Sep;40(3):370-8.
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inherited connective tissue disor ders, caused 
by mutations in genes encoding various types 
of collagen or collagen-modifying enzymes 
[collagen I, III, and V; tenascin X or  lysyl 
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hyperextensibility, and tissue fragility. 
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smoking in childhood or 
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pain (Moderate-quality 
evidence)

• However, moderate-quality 
evidence also suggests that 
high body mass index, taller 
height, and having joint 
hypermobility are NOT risk 
factors for onset of MSK pain

Chronic Musculoskeletal Pain 
• Low grade in physical 

education for adolescent girls 
signific

a

ntly associated with 
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by mutations in genes encoding various types 
of collagen or collagen-modifying enzymes 
[collagen I, III, and V; tenascin X or  lysyl 
hydroxylase-1]: joint hypermobility, skin 
hyperextensibility, and tissue fragility. 



Adolescent Health: Teens Need a Team

18

Fibromyalgia

•  Diagnostic criteria not  (!) validated  in 
children and teenagers

•  Some genetic factors underl ying 
development of neuropathic pain and 
chronic widespread pain are the same Momi, S.K., 
et al., Neuropathic pain as part of chronic widespread pain: environmental and genetic influ

e

nces. 

Pain, 2015. 156(10): p. 2100-6.

•  Animal Model: Rats exposed to 
unpredictable sound str ess develop 

• mechanical hyperalgesia in muscle and skin
• increased anxiety
• temporomandibular disorder
• irritable bowel syndrome Green PG, Alvarez P, Gear RW, Mendoza 
D, Levine JD. Further validation of a model of fib

r

omyalgia syndrome in the rat. The journal 

of pain : offici al journal of the American Pain Society. 2011 Jul;12(7):811-8.

“Fibromyalgia”

from acute to chronic pain?

Joel Katz (ISPP 2015)

Chronic-on-acute Pain

•Approximately 5% of children 
and teenagers in general 
population have significa nt pain 

related dysfunction King S, Chambers CT, 
Huguet A, MacNevin RC, McGrath PJ, Parker L, et al. The 
epidemiology of chronic pain in childr en and adolescents 
revisited: a systematic r eview. Pain. 2011 Dec;152(12):
2729-38.

•In USA: > 3.7 million children

•USA - Age 0-17: 74.3 million children 
(2014):  http://www.childstats.gov/
americaschildr en/tables/pop1.asp

•At least (!) 5 % of childr en 
with sickle cell disease, 
infla

m

matory bowel disease, 

rheumatoid ar thritis, 
congenital hear t disease, or 
cancer are expected to display 
chronic pain in addit ion  to 
their underlying somatic pain 
episodes

Chronic-Acute-Chronic  Pain 

•  Diagnostic criteria not  (!) validated  in 
children and teenagers

•  Some genetic factors underl ying 
development of neur opathic pain and 
chronic widespread pain are the same Momi, S.K., 
et al., Neuropathic pain as part of chronic widespread pain: environmental and genetic influ

e

nces. 

Pain, 2015. 156(10): p. 2100-6.

•  Animal Model: Rats exposed to 
unpredictable sound str ess develop 

• mechanical hyperalgesia in muscle and skin
• increased anxiety
• temporomandibular disorder
• irritable bowel syndrome Green PG, Alvarez P, Gear RW, Mendoza 
D, Levine JD. Further validation of a model of fib
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•  Animal Model: Rats exposed to 
unpredictable sound str ess develop 

• mechanical hyperalgesia in muscle and skin
• increased anxiety
• temporomandibular disor der
• irritable bowel syndrome Green PG, Alvarez P, Gear RW, Mendoza 
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Chronic Pain Survivors of 

Childhood Cancer Chronic Pain Sur vivors of 
Childhood Cancer

•Prevalence of  pain during 
t reatment : Outpatient 9-26%, 
inpatient 39-54% (1) Elliott SC , Miser AW, Dose AM, 
Betcher DL, O'Fallon JR, Ducos RS, et al. Epidemiologic features of pain in 
pediatric cancer patients: a co-operative community-based study. Nor th 
Central Cancer Treatment Group and Mayo Clinic). The Clinical journal 
of pain. 1991 Dec;7(4):263-8. (2) Forgeron PA, Finley GA, Arnaout M. 

Pediatric pain pr evalence and par ents' attitudes at a cancer hospital in 
Jordan. Journal of Pain and Symptom Management.  2006 May;31(5):440-8. 
(3) Miser AW, Dothage JA, Wesley RA, Miser JS. The prevalence of pain in 
a pediatric and young adult cancer population. Pain. 1987 Apr;29(1):73-83.

•Prevalence of  pain condit ions 
after t reatment : 12% pain/
abnormal sensation; 15.5% migraines; 
20.5% other headaches;  using 
prescription analgesics higher among 
survivors than siblings

Risk factors Lu Q, Krull KR, Leisenring W, Owen JE, 
Kawashima T, Tsao JC, et al. Pain in long-term adult survivors of childhood 

cancers and their siblings: a repor t from the Childhood Cancer Sur vivor 
Study. Pain. 2011 Nov;152(11):2616-24.

• Younger age at diagnosis

•Pain: non-Hodgkin lymphoma, Wilms 
tumor, neuroblastoma (vs leukemia)

•Prescription: bone cancer, soft tissue 
sarcoma

•Female gender, lower educational 
attainment, minority status, 
unemployment, being single

Chronic-on-acute pain (SCD)
•High levels of parent 

catastrophizing and incongruence 
between child and parent 
catastrophizing contributes to 
poorer functional outcomes in 
youth with SCD Sil, S., C. Dampier, and L.L. Cohen, 
Pediatric Sickle Cell Disease and Par ent and Child Catastr ophizing. J 
Pain, 2016. 17(9): p. 963-71.

•Limited longitudinal and cr oss-
sectional data suggest that Sickle 
Cell Pain is Dampier C: Treatment of Chr onic Sickle 
Pain: Lessons fr om Fibromyalgia and Other Musculosk eletal 
Disorders. APS Annual Conference 2013

•largely episodic in young school-
age children

•Increasing frequent and in some 
cases persistent in pr eteens and 
adolescents

•Frequently chronic in adults 

•Treatment of persistent/chr onic 
pain has also largely relied of  
opioids

•Underlying mechanism poorly 
understood

• Few studies examining r ole of 
peripheral and/or central 
sensitization

•Opioid-induced hyperalgesia 
seems likely in some cases but 
lacks defin

i

tive studies

Chronic Sickle Cell Pain
• Does chronic SCD pain state 

only result from patients 
with nociceptive or 
infla

m

matory (vasculopathic) 

pain, recurrent nearly every 
day? 

• Ischemic veno-occlusive pain 
not opioid-responsive?

•Model of “Chronic post 
surgical pain” transition fr om 
acute to chronic pain 
applies?

• Does persistent pain state 
represent neuropathic pain?

• “Daily” SCD pain in fact 
chronic musculo-skeletal 
pain?
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Chronic-on-acute pain 

Sickle Cell Disease (SCD)
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•Pain: non-Hodgkin lymphoma, Wilms 
tumor, neuroblastoma (vs leukemia)

•Prescription: bone cancer, soft tissue 
sarcoma

•Female gender, lower educational 
attainment, minority status, 
unemployment, being single

Chronic-on-acute pain (SCD)
•High levels of parent 

catastrophizing and incongruence 
between child and parent 
catastrophizing contributes to 
poorer functional outcomes in 
youth with SCD Sil, S., C. Dampier, and L.L. Cohen, 
Pediatric Sickle Cell Disease and Par ent and Child Catastr ophizing. J 
Pain, 2016. 17(9): p. 963-71.

•Limited longitudinal and cr oss-
sectional data suggest that Sickle 
Cell Pain is Dampier C: Treatment of Chr onic Sickle 
Pain: Lessons fr om Fibromyalgia and Other Musculosk eletal 
Disorders. APS Annual Conference 2013

•largely episodic in young school-
age children

•Increasing frequent and in some 
cases persistent in pr eteens and 
adolescents

•Frequently chronic in adults 

•Treatment of persistent/chr onic 
pain has also largely relied of  
opioids

•Underlying mechanism poorly 
understood

• Few studies examining r ole of 
peripheral and/or central 
sensitization

•Opioid-induced hyperalgesia 
seems likely in some cases but 
lacks defin

i

tive studies

Chronic Sickle Cell Pain
• Does chronic SCD pain state 

only result from patients 
with nociceptive or 
infla

m

matory (vasculopathic) 

pain, recurrent nearly every 
day? 

• Ischemic veno-occlusive pain 
not opioid-responsive?

•Model of “Chronic post 
surgical pain” transition fr om 
acute to chronic pain 
applies?

• Does persistent pain state 
represent neuropathic pain?

• “Daily” SCD pain in fact 
chronic musculo-skeletal 
pain?

Sickle Cell 

Wellness 

Clinic

Chronic Post Surgical Pain

CPSP

Surgery?
• 25% of adults referred to 

chronic pain clinics 
underwent surger y 
antecedent - pediatric data 
unclear. Crombie, I.K., H.T. Davies, and W.A. Macrae, 
Cut and thrust: antecedent surger y and trauma among patients 
attending a chronic pain clinic. Pain, 1998. 76(1-2): p. 167-71.

• Pediatric spinal fusion: 35% 
moderate-severe pain 
presurgery Sieberg, C.B., et al., Pain prevalence and 
trajectories following pediatric spinal fusion surger y. J Pain, 
2013. 14(12): p. 1694-702.

• 1 year post-op: 11%
• 2 year : 15%
• 5 year : 15% 

• 180 pat ients with 
osteoarthrit is of the 
knee: outcomes after  
arthroscopic lavage or 
arthroscopic 
débridement  were no 
bet ter than those 
after  a placebo (sham 
surgery) procedure. 
Moseley, J.B., et al., A controlled trial of ar throscopic surger y for 
osteoarthritis of the knee. N Engl J Med, 2002. 347(2): p. 81-8.

Chronic post surgical pain (CPSP)
•CPSP after Surgery: last  at  

least  2 months, other causes 
were excluded 
•Intraoperative nerve transection/

injury?
• preventive analgesia can r educe 

incidence/intensity of adult CPSP
•Psychological, emotional, social, 

family/peers might play role in 
development & maintenance of 
CPSP in children Joel Katz, ISPP 2015

•Postoperat ive pain therapy 
mat ters: Percentage of time spent 
in severe pain:  A10% increase in 
time spent in severe pain day 1 = 
30% increase of CPSP incidence at 
12 months Fletcher D, Stamer UM, Pogatzki-Zahn E, et al. 
Chronic postsurgical pain in Eur ope: An obser vational study. Eur J 
Anaesthesiol. 2015;32(10):725-734.

•Chronic pain after surger y observed 
13- 15% of children up to 5 years 
later Fortier MA, Chou J, Maurer EL, Kain ZN. Acute to chronic 
postoperative pain in children: preliminary find ings. J Pediatr Surg. Sep 

2011;46(9):1700-1705.;    Sieberg CB, Simons LE, Edelstein MR, et al. Pain 

prevalence and trajectories f ollowing pediatric spinal fusion surger y. J 
Pain. Dec 2013;14(12):1694-1702

•1 year after surger y, 22% of 
children developed 
moderate to severe CPSP 
with minimal functional disability. Page 
MG, Stinson J, Campbell F, Isaac L, Katz J. Identifica tion of pain-related 

psychological risk factors f or the development and maintenance of 
pediatric chronic postsurgical pain. J Pain Res. 2013;6:167-180.

•18% of children developed 
CPSP; associated with par ental 
catastrophizing . Rabbitts, J.A., et al., Trajectories of 
postsurgical pain in childr en: risk factors and impact of late pain r ecovery 
on long-term health outcomes after major surger y. Pain, 2015. 156(11): p. 
2383-9.

Conversion Disorder
• Condition in which a person 

has blindness, paralysis, or 
other ner vous system 
(neurologic) symptoms that 
cannot be explained by 
medical evaluation US National Libar y of 

Medicine https://medlineplus.gov/
ency/ar ticle/000954.htm 

• Symptoms

•  Blindness

•  Inability to speak

•  Numbness

•  Paralysis

• Diagnostic testing does not 
fin

d

 any physical cause for the 

symptoms
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•1 year after surger y, 22% of 
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with minimal functional disability. Page 
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pediatric chronic postsurgical pain. J Pain Res. 2013;6:167-180.

•18% of children developed 
CPSP; associated with parental 
catastrophizing . Rabbitts, J.A., et al., Trajectories of 
postsurgical pain in childr en: risk factors and impact of late pain r ecovery 
on long-term health outcomes after major surger y. Pain, 2015. 156(11): p. 
2383-9.

Conversion Disorder
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has blindness, paralysis, or 
other nervous system 
(neurologic) symptoms that 
cannot be explained by 
medical evaluation US National Libar y of 
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ency/ar ticle/000954.htm  
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Interdisciplinary Pain Clinic 

 • Cochrane analysis (n=1964 patients) with chronic low back 

pain: strong evidence that intensive multidisciplinary bio-psycho-

social rehabilitation with a functional restoration approach 

improved function when compared with inpatient or outpatient 

non-multidisciplinary treatments

 Guzmán J, EsmailR,KarjalainenK,MalmivaaraA, IrvinE,BombardierC. Multidisciplinary bio-

psycho-social rehabilitation for chronic low-back pain.The CochraneDatabase of 

Systematic Reviews 2002, Issue 1. Art.No.: CD000963. DOI: 10.1002/14651858.CD000963. 

• Pediat ric Pain Screening Tool (PPST )  Simons, L.E., et al., 
Pediatric Pain Screening Tool: rapid identifica tion of risk in youth with pain complaints. Pain, 2015. 156(8): p. 1511-8.

H ow long can we wait? 

• Unknown at what point clinical deterioration begins

• Wait-times for chronic pain treatment of 6 months or 
longer are medically unacceptable: significa nt decrease in 

health related quality of life and psychological well being 
(metanalysis, 24 studies) Lynch ME, Campbell F, Clark AJ, Dunbar MJ, Goldstein D, Peng P, 
et al. A systematic review of the effect of waiting for treatment for chronic pain. Pain. 2008 May;136(1-2):97-116.

• 2/3 of US pediatricians felt it was not their primar y 
responsibility to tr eat chronic pain Thompson LA, Knapp CA, Feeg V, Madden 
VL, Shenkman EA. Pediatricians' management practices for chronic pain. J Palliat Med. 2010 Feb;13(2):171-8.

Inter-
disciplinary 

Pain
Clinic

Interdisciplinary Pain Clinic

Cost  effect ive? vans JR, Benore E, Banez GA. The Cost-Effectiveness of Intensive Inter disciplinar y Pediatric Chronic Pain 
Rehabilitation. J Pediatr Psychol 2016;41(8):849-856.

• Intensive Interdisciplinar y Pediatric Chronic Pain Rehabilitation:
• e.g. 3-week inpatient: program costs ($31,720)

• Health care expenses $61,988 in year before admission; $14,189 the 
year after admission
•cost of missed work was $12,229 in year prior and $1,189 in year 
after

Interdisciplinary Pain Clinic

Interdisciplinary Pain Clinic

Excerpt From “Little Stars” By Moonshine Mo vies (58Min; 2014) 

Https://Www.Youtube.Com/Watch?T=13&V=Bb1Fhxfjdwi  

Interdisciplinary Pain Clinic
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year after admission
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Pediatric Pain Clinics USA and Canada

Pediatric Pain Clinics USA & Canada
http://americanpainsociety .org/uploads/get-in volved/PainClinicList_12_2015.pdf

The Exit Interview
• Pain is real! 

• Positive Expectation = Self-
fulfil

l

ing prophecy!
• Expectat ions predict  

chronic pain t reatment  
outcomes. Cormier, S., et al., 
Expectations pr edict chronic pain tr eatment 
outcomes. Pain, 2016. 157(2): p. 329-38.

• Chronic-on-acute: Close 
collaborat ion with 
specialist of underlying acute 
condition to ensur e no 
injury will be caused by 
rehab treatment

• Pediatrics
• Rheumatology
• Gastroenterology 
• Hematology/Oncology
• Cardiology
• etc.

 Medications?
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Kiran Stordalen and Horst Rechlebacher Pediatric Pain, 

Palliative Care and Integrative Medicine  Clinic

Inter-
disciplinar y 

Pain
Clinic

• Meta-Analysis: Yoga may be useful for several 
pain-associated disor ders Bussing A, Ostermann T, Ludtke R, Michalsen A. Effects of 
yoga interventions on pain and pain-associated disability: a meta-analysis. The journal of pain : offici al journal of the 

American Pain Society. 2012 Jan;13(1):1-9.

• Iyengar Yoga: n=5 adolescents; rheumatoid 
arthritis, 6-week, bi-weekly: improvements in pain, 
pain disability, depression, mental health, vitality, self-
effic

a

cy Iyengar Yoga for Young Adults with Rheumatoid Arthritis: Results Fr om a Mixed-Methods Pilot 
Study. J Pain Symptom Manage 2010 Ma y. 39:904-13

• RCT: Acupuncture superior to sham acupunctur e 
for fib

r

omyalgia - Positive effect, but influe nced by 

SSRIs? Vas, J., et al., Acupuncture for fibr omyalgia in primary care: a randomised controlled trial. Acupunct 

Med, 2016.

Integrative Medicine

Inter-
disciplinary 

Pain
Clinic Children’s Hospitals and Clinics of Minnesota

Minneapolis

Team:
•  MA/Nurse
•  Physical Therapist
•  Psychologist
•  Social Worker/Family Therapist
•  Pediatrician / NP

Interdisciplinary Pain Clinic

Children’s of MN Pain Clinic: 
Our Patient Population 

• 74.5% Chronic 
musculoskeletal pain 
[incl. “ juvenile 
fib

r

omyalgia”] 

• 60.7% Tension 
headaches /  
migraines

• 37.9% Dys-
Funct ional 
abdominal pain

• 11% Complex 
Regional Pain 
Syndrome (CRPS) 
[formerly “RDS”]

• 26% Other:

•Avascular Necr osis 

• Irritable Bowel Syndrome

•Conversion disor ders

•Cerebral palsy / spasticity

•Neurodegenerative / metabolic conditions

•Muscular dystrophy

•Cancer related pain

Inter-
disciplinar y 

Pain
Clinic

• Meta-Analysis: Yoga may be useful for several 
pain-associated disor ders Bussing A, Ostermann T, Ludtke R, Michalsen A. Effects of 
yoga interventions on pain and pain-associated disability: a meta-analysis. The journal of pain : offici al journal of the 

American Pain Society. 2012 Jan;13(1):1-9.

• Iyengar Yoga: n=5 adolescents; rheumatoid 
arthritis, 6-week, bi-weekly: improvements in pain, 
pain disability, depression, mental health, vitality, self-
effic

a

cy Iyengar Yoga for Young Adults with Rheumatoid Arthritis: Results From a Mixed-Methods Pilot 
Study. J Pain Symptom Manage 2010 May. 39:904-13

• RCT: Acupuncture superior to sham acupunctur e 
for fib

r

omyalgia - Positive effect, but influe nced by 

SSRIs? Vas, J., et al., Acupuncture for fibr omyalgia in primary care: a randomised controlled trial. Acupunct 

Med, 2016.

Integrative Medicine

Inter-
disciplinary 

Pain
Clinic Children’s Hospitals and Clinics of Minnesota

Minneapolis

Team:
•  MA/Nurse
•  Physical Therapist
•  Psychologist
•  Social Worker/Family Therapist
•  Pediatrician / NP

Interdisciplinary Pain Clinic

Children’s of MN Pain Clinic: 
Our Patient Population 

• 74.5% Chronic 
musculoskeletal pain 
[incl. “ juvenile 
fib

r

omyalgia”] 

• 60.7% Tension 
headaches /  
migraines

• 37.9% Dys-
Funct ional 
abdominal pain

• 11% Complex 
Regional Pain 
Syndrome (CRPS) 
[formerly “RDS”]

• 26% Other:

•Avascular Necrosis 

• Irritable Bowel Syndrome

•Conversion disor ders

•Cerebral palsy / spasticity

•Neurodegenerative / metabolic conditions

•Muscular dystr ophy

•Cancer related pain

Conversion Disorder

• Signs

• Debilitating symptom that begins 
suddenly

• Histor y of a psychological 
Problem that gets better after the 
symptom appears

• Lack of concern that usuall y 
occurs with a severe symptom

•  Cochrane analysis (n=1964 patients) with 
chronic low back pain: strong evidence that 
intensive multidisciplinar y bio-psycho-social 
rehabilitation with a functional r estoration 
approach improved function when compar ed with 
inpatient or outpatient non-multidisciplinar y 
treatments Guzmán J, EsmailR,KarjalainenK,MalmivaaraA, IrvinE,BombardierC. Multidisciplinar y bio-
psycho-social r ehabilitation for chronic low-back pain. The CochraneDatabase of Systematic Re views 2002, Issue 1. 
Art.No.: CD000963. DOI: 10.1002/14651858.CD000963.

Inter-
disciplinary 

Pain
Clinic

Interdisciplinary Pain Clinic

Outpatient Pain Clinic

h" ps://vimeo.com/122654881	

Children’s MN Approach 

 Consult request received and reviewed.  Parents and 
child complete an intake form that is reviewed. 
Attention made to inpatient stays, ED visits, school 
attendance. Records gathered. Expectations set for 
patient and family. 

 Diagnostic interview with teen and family, and 
Children’s team – Physician or APRN / PA/ NP, 
Psychologist, Physical Therapist, Social Worker, MA/RN

 Individual interviews / exams

 Teen with MD/NP, and PT and Psychology

 Family with Social Work 

 Chronic-on-acute: Close collaboration with specialist 
of underlying acute condition to ensure no injury will 
be caused by rehab treatment 
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Physician/ APRN/ NP/PA – Pain Clinic 

 Review of medical records, previous ED visits, 

diagnostics, primary care information to 

determine if an adequate medical work up 

has taken place. 

 Diagnostic interview and exam which special 

attention to hearing from teen and family, 

together an individually.

 Reassurance that the “Pain is real” and 

education to neurophysiology of persistent 

pain. Actively listen to the patient and family. 

 Lead the team in intake and exit interviews, 

and follow up. Collaborate with clinic and 

referring providers. 

 Communicate and educate!
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Physical Therapy 

Who do we need?  
Physical Therapy

• Physical act ivity reduces 
risk for depression in female 
adolescents Jerstad SJ, Boutelle KN, Ness KK, Stice E. 
Prospective reciprocal relations between physical activity and depr ession in 
female adolescents. J Consult Clin Psychol. 2010 Apr;78(2):268-72.

• Adolescents with chr onic pain: 
lower physical activity level Wilson AC, 
Palermo TM. Physical activity and function in adolescents with chr onic pain: 
a controlled study using actigraphy. The journal of pain : offici al journal of 

the American Pain Society. 2012 Feb;13(2):121-30. 

Who do we need?  
Psychology

• Affective, anxiety, & behavior 
disorders early risk factors of 
chronic pain (rather than vice 
versa) Tegethoff, M., et al., Comorbidity of Mental Disor ders and 
Chronic Pain: Chronology of Onset in Adolescents of a National 
Representative Cohor t. J Pain, 2015. 16(10): p. 1054-64.

• Psychological 
T reatments significa ntly 

reduce pain intensity r eported by 
children and adolescents with 
headache, abdominal pain, and 
fib

r

omyalgia. Palermo TM, Eccleston C , Lewandowski AS, 
Williams AC, Morley S. Randomized contr olled trials of psychological 
therapies for management of chr onic pain in childr en and adolescents: an 
updated meta-analytic review. Pain. 2010 Mar;148(3):387-97.

• Delivered face-to-face 
effective in reducing pain 
intensity & disability for 
children / adolescents with 
headache Eccleston C , Palermo TM, Williams ACDC, 
Lewandowski Holley A, Morley S, Fisher E, Law E. Psychological 
therapies for the management of chr onic and recurrent pain in 
children and adolescents. Cochrane Database of Systematic 
Reviews 2014, Issue 5 

• CBT led to signific

a

nt 

improvements in pain coping, 
catastrophizing, and effic

a

cy 

that were sustained over time 
in adolescents with juvenile 
fib

r

omyalgia. Kashikar-Zuck, S., S. Sil, et al. (2013). 
"Changes in pain coping, catastrophizing, and coping effica cy after 

cognitive-behavioral therapy in childr en and adolescents with 
juvenile fib

r

omyalgia." J Pain 14(5): 492-501.

Psychological Treatments
• Cognitive-behavioral therapy 

(CBT) increases prefrontal 
cortex gray matter in patients 
with chronic pain - associated 
with reduced pain 
catastrophizing. Seminowicz, D.A., et al., 
Cognitive-behavioral therapy increases prefrontal cor tex gray 
matter in patients with chr onic pain. J Pain, 2013. 14(12): p. 
1573-84.

•Metaanalysis of chronic 
pain trials: Girls ↑anxious 
and depressed than boys 
Boerner KE, Chambers CT, McGrath PJ, LoLordo V, Uher R. The 

Effect of Parental Modeling on Child Pain Responses:  The Role of 
Parent and Child Sex. J Pain. 2017.

• CBT effective online Palermo, T.M., et al., 
Internet-delivered cognitive-behavioral treatment for adolescents 
with chronic pain and their par ents: a randomized contr olled 
multicenter trial. Pain, 2016. 157(1): p. 174-85.

• Psychological therapies 
delivered online appear 
effective for management of 
chronic / recurrent pain in 
kids Fisher E, Law E, Palermo TM, Eccleston C . Psychological 
therapies (remotely delivered) for the management of chr onic and 
recurrent pain in childr en and adolescents. Cochrane Database 
Syst Rev. 2015;3:CD011118.

• However, none of these Internet 
interventions are publicly available. Costly 
to develop and out of date quickl y!

Psychology

Who do we need?  
Physical Therapy

• Physical act ivity reduces 
risk for depression in female 
adolescents Jerstad SJ, Boutelle KN, Ness KK, Stice E. 
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female adolescents. J Consult Clin Psychol. 2010 Apr;78(2):268-72.

• Adolescents with chr onic pain: 
lower physical activity level Wilson AC, 
Palermo TM. Physical activity and function in adolescents with chr onic pain: 
a controlled study using actigraphy. The journal of pain : offici al journal of 

the American Pain Society. 2012 Feb;13(2):121-30. 

Who do we need?  
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• Affective, anxiety, & behavior 
disorders early risk factors of 
chronic pain (rather than vice 
versa) Tegethoff, M., et al., Comorbidity of Mental Disor ders and 
Chronic Pain: Chronology of Onset in Adolescents of a National 
Representative Cohor t. J Pain, 2015. 16(10): p. 1054-64.

• Psychological 
Treatments significa ntly 

reduce pain intensity r eported by 
children and adolescents with 
headache, abdominal pain, and 
fib

r

omyalgia. Palermo TM, Eccleston C , Lewandowski AS, 
Williams AC, Morley S. Randomized contr olled trials of psychological 
therapies for management of chr onic pain in childr en and adolescents: an 
updated meta-analytic review. Pain. 2010 Mar;148(3):387-97.

• Delivered face-to-face 
effective in reducing pain 
intensity & disability for 
children / adolescents with 
headache Eccleston C , Palermo TM, Williams ACDC, 
Lewandowski Holley A, Morley S, Fisher E, Law E. Psychological 
therapies for the management of chr onic and recurrent pain in 
children and adolescents. Cochrane Database of Systematic 
Reviews 2014, Issue 5 

• CBT led to signific

a

nt 

improvements in pain coping, 
catastrophizing, and effic

a

cy 

that were sustained over time 
in adolescents with juvenile 
fib

r

omyalgia. Kashikar-Zuck, S., S. Sil, et al. (2013). 
"Changes in pain coping, catastrophizing, and coping effica cy after 

cognitive-behavioral therapy in childr en and adolescents with 
juvenile fib

r

omyalgia." J Pain 14(5): 492-501.

Psychological Treatments
• Cognitive-behavioral therapy 

(CBT) increases prefrontal 
cortex gray matter in patients 
with chronic pain - associated 
with reduced pain 
catastrophizing. Seminowicz, D.A., et al., 
Cognitive-behavioral therapy increases prefrontal cor tex gray 
matter in patients with chr onic pain. J Pain, 2013. 14(12): p. 
1573-84.

•Metaanalysis of chronic 
pain trials: Girls ↑anxious 
and depressed than boys 
Boerner KE, Chambers CT, McGrath PJ, LoLordo V, Uher R. The 

Effect of Parental Modeling on Child Pain Responses:  The Role of 
Parent and Child Sex. J Pain. 2017.

• CBT effective online Palermo, T.M., et al., 
Internet-delivered cognitive-behavioral treatment for adolescents 
with chronic pain and their par ents: a randomized contr olled 
multicenter trial. Pain, 2016. 157(1): p. 174-85.

• Psychological therapies 
delivered online appear 
effective for management of 
chronic / recurrent pain in 
kids Fisher E, Law E, Palermo TM, Eccleston C . Psychological 
therapies (remotely delivered) for the management of chr onic and 
recurrent pain in childr en and adolescents. Cochrane Database 
Syst Rev. 2015;3:CD011118.

• However, none of these Internet 
interventions are publicly available. Costly 
to develop and out of date quickl y!

Psychological Treatments 

Who do we need?  
Physical Therapy

• Physical act ivity reduces 
risk for depression in female 
adolescents Jerstad SJ, Boutelle KN, Ness KK, Stice E. 
Prospective reciprocal relations between physical activity and depr ession in 
female adolescents. J Consult Clin Psychol. 2010 Apr;78(2):268-72.

• Adolescents with chr onic pain: 
lower physical activity level Wilson AC, 
Palermo TM. Physical activity and function in adolescents with chr onic pain: 
a controlled study using actigraphy. The journal of pain : offici al journal of 

the American Pain Society. 2012 Feb;13(2):121-30. 

Who do we need?  
Psychology

• Affective, anxiety, & behavior 
disorders early risk factors of 
chronic pain (rather than vice 
versa) Tegethoff, M., et al., Comorbidity of Mental Disor ders and 
Chronic Pain: Chronology of Onset in Adolescents of a National 
Representative Cohor t. J Pain, 2015. 16(10): p. 1054-64.

• Psychological 
Treatments significa ntly 

reduce pain intensity r eported by 
children and adolescents with 
headache, abdominal pain, and 
fib

r

omyalgia. Palermo TM, Eccleston C , Lewandowski AS, 
Williams AC, Morley S. Randomized contr olled trials of psychological 
therapies for management of chr onic pain in childr en and adolescents: an 
updated meta-analytic review. Pain. 2010 Mar;148(3):387-97.

• Delivered face-to-face 
effective in reducing pain 
intensity & disability for 
children / adolescents with 
headache Eccleston C , Palermo TM, Williams ACDC, 
Lewandowski Holley A, Morley S, Fisher E, Law E. Psychological 
therapies for the management of chr onic and recurrent pain in 
children and adolescents. Cochrane Database of Systematic 
Reviews 2014, Issue 5 

• CBT led to signific

a

nt 

improvements in pain coping, 
catastrophizing, and effic

a

cy 

that were sustained over time 
in adolescents with juvenile 
fib

r

omyalgia. Kashikar-Zuck, S., S. Sil, et al. (2013). 
"Changes in pain coping, catastrophizing, and coping effica cy after 

cognitive-behavioral therapy in childr en and adolescents with 
juvenile fib

r

omyalgia." J Pain 14(5): 492-501.

Psychological Treatments
• Cognitive-behavioral therapy 

(CBT) increases prefrontal 
cortex gray matter in patients 
with chronic pain - associated 
with reduced pain 
catastrophizing. Seminowicz, D.A., et al., 
Cognitive-behavioral therapy increases prefrontal cor tex gray 
matter in patients with chr onic pain. J Pain, 2013. 14(12): p. 
1573-84.

•Metaanalysis of chronic 
pain trials: Girls ↑anxious 
and depressed than boys 
Boerner KE, Chambers CT, McGrath PJ, LoLordo V, Uher R. The 

Effect of Parental Modeling on Child Pain Responses:  The Role of 
Parent and Child Sex. J Pain. 2017.

• CBT effective online Palermo, T.M., et al., 
Internet-delivered cognitive-behavioral treatment for adolescents 
with chronic pain and their par ents: a randomized contr olled 
multicenter trial. Pain, 2016. 157(1): p. 174-85.

• Psychological therapies 
delivered online appear 
effective for management of 
chronic / recurrent pain in 
kids Fisher E, Law E, Palermo TM, Eccleston C . Psychological 
therapies (r emotely delivered) for the management of chr onic and 
recurrent pain in childr en and adolescents. Cochrane Database 
Syst Rev. 2015;3:CD011118.

• However, none of these Internet 
interventions are publicly available. Costly 
to develop and out of date quickl y!
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Social Work 

 Parent Education 

 Parent Coaching

 How to talk to kids about pain 

 How to get teens to school 

 How to normalize family life

 How to normalize their own 
life

 Strategies and support 

67

HarperResource
$ 14.95

Further Reading

PainBytes

http://www.aci.health.nsw.gov.au/chronic-pain/painbytes

Persistent (Chronic Pain)

http://www.youtube.com/watch?v=4b8oB757DKc&feature=player_embedded 

Integrative Medicine 

Definitions

68

Complementary therapies : evidenced based approaches 

developed outside of conventional medicine used in 

addition to conventional care. 

Integrative: blending of complementary and conventional 

therapies to include all appropriate therapies in a patient-

centered evidence-informed fashion. 

Alternative: therapies used instead of the above, and not 

evidenced based. 

National Center for Complementary and Integrative Health

https://nccih.nih.gov

Integrative Medicine

 Multimodal Analgesia

69

Includes non-pharmacologic strategies 
such as distraction, imagery, hypnosis, 
biofeedback, transcutaneous electrical 
nerve stimulation and acupuncture. 
Yaster, European Journal of  Anaesthesiology, 2010

Aromatherapy- essential oils can be 
useful in reduction, nausea, stress ,anxiety, 
insomnia



Adolescent Health: Teens Need a Team

24

Complementary and 

Alternative Medicine(CAM)

 Survey of pediatric anesthesia pain programs in the US.

 86% offered one or more CAM modalities

 Biofeedback 65%

 Guided imagery 49% 

 Hypnosis 44 %

 Massage therapy 35%

 Relaxation therapy 33%

 Acupuncture 33%

 Art therapy 21%

 Meditation 21%

 Lin et al 2005

CAM and Chronic Pain
71

129 children with chronic pain were 
offered choice of CAM. 
> 60% elected to try at least one therapy
Highest: biofeedback, yoga and hypnosis
Mid: craniosacral, massage and 
acupuncture
Patients with fibromyalgia were most 

likely to choose CAM (80%) 

Tsao et al, Advance Access Publication, Nov 2006

Nutrition
72

Chronic Pain & Vitamin D
• Low vitamin D appears to 

be a marker of chronic 
disease, not causing pain / 
chronic disease (exception: 
osteopenia) Autier P et al. Vitamin D status 
and ill health: a systematic r eview. The Lancet Diabetes & 
Endocrinology, Volume 2, Issue 1, Pages 76 - 89, January 2014

• Repor ts: Vitamin D 
insuffic

i

ency associated with 

higher chronic pain 
incidence (1) Atherton K, Berry DJ, Parsons T, 
Macfarlane GJ, Power C, Hypponen E. Vitamin D and chr onic 
widespread pain in a white mid dle-aged British population: 
evidence fr om a cross-sectional population sur vey. Ann Rheum 
Dis. 2009 Jun;68(6):817-22. (2) Benson J, W ilson A, Stocks N, 

Moulding N. Muscle pain as an indicator of vitamin D 
defic

i

ency in an urban Australian Aboriginal population. Med J 

Aust. [Research Support, Non-U.S. Gov't]. 2006 Jul 17;185(2):

76-7.

• 22 Studies: no evidence of a 
link between chronic pain 
prevalence and vitamin D 
insuffic

i

ency Straube S, Andrew Moore R, Derry 
S, McQuay HJ. Vitamin D and chr onic pain. Pain. 2009 Jan;
141(1-2):10-3.

• Ethnic minorities in 
Norway? In RCT no 
decrease of MS pain or 
headache Knutsen KV, Madar AA, Brekke M, et al. 
Effect of vitamin D on musculoskeletal pain and headache: A 
randomized, double-blind, placebo-contr olled trial among adult 
ethnic minorities in Norway. Pain. Dec 2014;155(12):
2591-2598.

• CTs: Vitamin D vs placebo: 1 
study benefic

i

al, 3 studies no 

benefit Straube S, Derry S, Moore RA, McQuay HJ. 
Vitamin D for the treatment of chr onic painful conditions in 
adults. Cochrane database of systematic r eviews. [Review]. 
2010(1):CD007771.

Melatonin = analgesic?
• RCT (n=32) analgesic effects of 5 

mg melatonin in patients with 
chronic myofascial TMD pain; 
improves sleep quality but effect 
on pain independent of changes 
in sleep quality Vidor, L.P., et al., Analgesic and 
sedative effects of melatonin in tempor omandibular disor ders: a 
double-blind, randomized, parallel-group, placebo-contr olled study. J 
Pain Symptom Manage, 2013. 46(3): p. 422-32.

• RCT (n=20), endometriosis. 10 
mg Melatonin improved sleep 
quality, reduced analgesic use by 
80%, and reduced brain-derived 
neurotrophic factor (BNDF) 
levels independently of its effect 
on pain. Schwertner, A., et al., Effica cy of melatonin in the 

treatment of endometriosis: a phase II, randomized, double-blind, 
placebo-controlled trial. Pain, 2013. 154(6): p. 874-81.

• 5 mg Melatonin premedication 
was associated with pr eoperative 
anxiolysis and sedation without 
postoperative impairment of 
psychomotor performance. Acil, M., et 
al., Perioperative effects of melatonin and midazolam pr emedication 
on sedation, orientation, anxiety scor es and psychomotor 
performance. Eur J Anaesthesiol, 2004. 21(7): p. 553-7.

• 10mg & 100mg did not 
demonstrate analgesic, 
antihyperalgesic, or anti-
infla

m

matory properties in the 

burn-injur y model. Andersen, L.P., et al., 
Analgesic and antihyperalgesic effects of melatonin in a human 
infla

m

matory pain model: a randomized, double-blind, placebo-

controlled, three-arm crossover study. Pain, 2015. 156(11): p. 
2286-94.

• Concerns about melatonin and sexual 
development issues in adolescents ??

Diet

• Eat . Real. Food.

• If you can’t pronounce it, don’t 
eat it.

• Breakfast . Lunch. Dinner. In 
that order! And snacks

• Everything in moderation.

• Food allergy testing often not 
science based.

• Omega-3 and omega-6 fatty 
acids (precursors of bioactive 
lipid mediators posited to 
modulate both physical pain and 
psychological distr ess): Dietary 
manipulation of n-3 and n-6 fatty 
acids, previously shown to 
produce major improvements in 
headache, was found to also 
reduce psychological distr ess 
and improve HRQOL and 
function. Ramsden CE, Faurot KR, Zamora D, et al. 

Targeted alterations in dietar y n-3 and n-6 fatty acids impr ove life 
functioning and r educe psychological distr ess among patients 
with chronic headache: a secondar y analysis of a randomized trial. 
Pain. Apr 2015;156(4):587-596.
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The Exit Interview 

 Demystify the pain experience- “pain has lost it’s warning signal, and using the 
affected body part does not result in greater harm”

 Pain is real ! 

 Education –

 Teach about pain transmission and importance of modalities to to down 
modulate pain ( so called OFF switch, through activation of descending 
inhibitory pathways ( DIP) from the ”control center -periaqueductal grey . This 
happens through physical therapy and movement, integrative Medicine and 
distraction.

 We teach about the activation of the  ON switch, induced by the prefrontal 
cortex and worsened by stress, negative mood, anxiety, depression, missing 
school, withdrawal from social activities, , insomnia. 

 Expectations predict chronic pain treatment outcome=self fulfilling prophecy. 

 We believe pain will get mostly better and it will take work. .

 Work toward “life getting back to normal” and then as a result “ pain will get 
better.”  

 Chronic-on-acute: Close collaboration with specialist of underlying acute condition to ensure no injury will be caused by rehab treatment 

The Exit Interview 



Screening for determining 
high-risk substance use 

• Opioid therapy in 
children and adolescents: 
a physician's guide to risk 
assessment, monitoring, 
and mitigation of abuse . 
George, J.A., S. Kost-Byerly, and C.L. Monitto, Opioid therapy in children and 

adolescents:  a physician's guide to risk assessment,  monitoring,  and mitigation of 
abuse. J Opioid Manag, 2013. 9(5): p. 357-68.

• CRAFT http://www.ceasar .org/CRAFFT/index.php  

The CRAFFT Screening Interview  

 
Begin: “I’m going to ask you a few questions that I ask all my  patients. Please 
be honest. I will keep y our answers confidential.”  

  
Part A   

During the PAST 12 MONTHS, did you:    No Yes 
1. Drink any alcohol  (more than a few sips)? 
(Do not count sips of alcohol taken during family or religious event s.)   

2. Smoke any marijuana or hashish ?   

3. Use anything else  to get high?   
(“anything else” includes illegal drugs, over the counter and 
prescription drugs, and things that you sniff or “huff”)   

 

For clinic use only: Did the patient answer “y es” to any  questions in Part A?  
No  Yes  

  

Ask CAR question only, then stop  Ask all 6 CRAFFT questions  
   

Part B No Yes 
1. Have you ever ridden in a CAR driven by someone (including yourself) who 
was “high” or had been using alcohol or drugs?   

2. Do you ever use alcohol or drugs to RELAX, feel better about yourself, or fit 
in?   

3. Do you ever use alcohol or drugs while you are by yourself, or ALONE ?   

4. Do you ever FORGET  things you did while using alcohol or drugs?   

5. Do your FAMILY  or FRIENDS  ever tell you that you should cut down on your 
drinking or drug use?   

6. Have you ever gotten into TROUBLE  while you were using alcohol or drugs?   
 

CONFIDEN TIALITY NOTICE : 
The inform ation recorded on this page may be prote cted by special federal confidentiality rules (42 CFR Part  
2), which prohibit disclo sure of this information unle ss autho rized by specific  written consent.  A general 
authori zatio n for rele ase of medical information is NOT sufficie nt for this purpose. 

© CHILDREN ’S HOSPITAL BOSTON, 2009.  ALL RIGHTS RESERVED . 

Reproduced with permiss ion from the Center for Adolesc ent Subs tance Abuse Research, CeASAR, Children’s Hospital 
Boston. (www.ceasar.o rg)  
 

CDC Guideline for Prescribing Opioids for 
Chronic Pain — United States, 2016

http://www.cdc.gov/mmwr/volumes/65/r r/rr6501e1.htm

•Scope: “patients aged ↑ 18 years with 
chronic pain outside of palliative and end-
of-life care” and “treating patients with 
chronic pain (i.e., pain lasting >3 months or 
past the time of normal tissue healing) in 
outpatient settings”

• “recommendat ions do not  addr ess 
the use of  opioid pain medicat ion 
in children or adolescents a ged 
<18 years”

• 12 recommendat ions, including
• 1. Nonpharmacologic therapy and 

nonopioid pharmacologic therapy are 
preferred for chronic pain

• 4. When star ting opioid therapy for chronic 
pain, clinicians should pr escribe immediate-
release opioids instead of extended-
release/long-acting opioids

• 6. Acute pain opioid pr escribing:  Three 
days or less will often be suffic

i

ent; more 

than seven days will rarely be needed 

• 12. evidence-based tr eatment (usually 
medication-assisted tr eatment with 
buprenorphine or methadone in 
combination with behavioral therapies) for 
patients with opioid use disor der

1. Low-dose 
Amitriptyline
(stimulates) 

Opioids in the absence of tissue 
injury or infla

m

mation 

not indicated! 

2.   Gabapentin
(inhibits) 

3.  Acetaminophen
  

4.   Ibuprofen (Celecoxib?)
  5. Lidocain 5% patch

6. Melatonin
7. Vitamin D ?
8. SSRI ?
9. Co-Q10, Fish-Oil/Omega 3000; Peppermint oil 

(coated) Khanna, R.; MacDonald, J.K.; Levesque, B.G. Peppermint oil for the 
treatment of ir ritable bowel syndrome: A systematic r eview and meta-analysis. J 
Clin Gastroenterol 2014, 48, 505-512.

  

Exit Interview

Opioids & Chronic Pain 

 Lack of evidence supporting long-term effectiveness 

 Adverse drug events and side effects including opioid induced 

hyperalgesia, xerostomia, OVERDOSE ,” more harm than good”

 Chapman CR, Lipschitz DL,Angst MS, Chou R, Denisco RC, Donaldson GW, et al. Opioid pharmacotherapy for chronic non-cancer 

pain in the United States: a research guideline for developing an evidence-base. J Pain. 2010 Sep;11(9):807-29.; Elliot JA, Horton E, 

Fibuch EE:The endocrine effects of long-term oral opioid therapy:A case report and review of the literature. J Opioid Manage 2011. 

7(2): 145-54 

 Symptoms of depression associated with opioid use regardless of pain 

severity and physical functioning among 

 Escalating misuse of prescription opioids including abuse and diversion

J., et al., Symptoms of Depression Are Associated With Opioid Use Regardless of Pain Severity and Physical 

Functioning Among Treatment-Seeking Patients With Chronic Pain. J Pain, 2015. 16(9): p. 844-51. 

 Used judiciously with recurrent tissue injury ie junctional epidermolysis bullosa, 

osteogenesis imperfecta, end stage cancer. 
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Opioids & Chronic Pain 

• Adolescents with chr onic pain: higher income and gr eater level of depr essive 
symptoms predicted higher number of prescribed medications Toliver-Sokol M, Murray CB, Wilson 
AC, Lewandowski A, Palermo TM. Patterns and pr edictors of health ser vice utilization in adolescents with pain:  comparison betw een a community and a clinical 
pain sample. The journal of pain : offici al journal of the American Pain Society. 2011 Jul;12(7):747-55.

•Let’s Google it:
• Example: Postherpetic neuralgia tr eatment
• Most websites are of only moderate quality
• 33-50% offer treatment suggestions that are nonbenefici al Hallingbye T, Serafini  M. Assessment 

of the quality of postherpetic neuralgia treatment information on the Internet. The journal of pain : offici al journal of the American Pain Society. 2011 Nov;

12(11):1149-54.

 Medication

Opioids & Chronic Pain
• Lack of evidence  

supporting long-term 
effectiveness

• Escalating misuse of 
prescription opioids including 
abuse and diversion

• Symptoms of  depression 
associated with opioid use 
regardless of pain severity and 
physical functioning among 
patients with chronic pain. Goesling, 
J., et al., Symptoms of Depr ession Are Associated With Opioid 
Use Regardless of Pain Severity and Physical Functioning 
Among Treatment-Seeking Patients With Chronic Pain. J Pain, 
2015. 16(9): p. 844-51.

• Uncertainty about incidence of 
adverse drug events Chapman 
CR, Lipschitz DL, Angst MS, Chou R, Denisco RC, Donaldson 
GW, et al. Opioid pharmacotherapy for chronic non-cancer 
pain in the United States: a research guideline for developing 
an evidence-base. J Pain. 2010 Sep;11(9):807-29.; Elliot JA, 

Horton E, Fibuch EE: The endocrine eff ects of long-term oral 
opioid therapy: A case repor t and review of the literatur e. J 
Opioid Manage 2011. 7(2): 145-54

• endocrine dysfunction 
(androgen defic

i

ency)

• Immunosupression & 
infectious disease

• Opioid-induced hyperalgesia

• Xerostomia

• Overdose

• Falls & fractur es

• Psychosocial complications

Opioids & Chronic Pain
• Updated Cochrane Review: 

Effect iveness/ safety of 
long-term opioid therapy for 
lower back pain remains 
unproven Chaparro, L.E., et al., Opioids 
compared with placebo or other tr eatments for chronic low back 
pain: an update of the Cochrane Review. Spine (Phila Pa 1976), 

2014. 39(7): p. 556-63.

• Even after adjusting for 
substantial number of 
potential confounders, 
opioids were associated 
with worse funct ioning 
in back pain patients at 6-
month follow-up Ashworth, J., et al., Opioid 
use among low back pain patients in primar y care: Is opioid 
prescription associated with disability at 6-month f ollow-up? Pain, 
2013. 154(7): p. 1038-44.

• Chronic lower back pain: 
Increase in opioid use 
associated with 
increase in depression, 
and increase in 
depression associated 
with increase in opioid 
dose Scherrer JF, Salas J, Lustman PJ, Burge S, Schneider 
FD, Residency Resear ch Network of Texas I. Change in opioid 
dose and change in depr ession in a longitudinal primar y care 
patient cohor t. Pain. Feb 2015;156(2):348-355.

• 109 patients with chr onic 
pain over 7 years: N O 
relat ion between opioid 
dose change and clinical 
pain score Chen L, Vo T, Seefeld L, Malarick C, 
Houghton M, Ahmed S, et al. Lack of cor relation between opioid 
dose adjustment and pain scor e change in a gr oup of chr onic pain 

Opioids & Chronic Pain 

Screening for determining 

high-risk substance use
Screening for determining 

high-risk substance use 
• Opioid therapy in 

children and adolescents: 
a physician's guide to risk 
assessment, monitoring, 
and mitigation of abuse . 
George, J.A., S. Kost-Byerly, and C.L. Monitto, Opioid therapy in children and 

adolescents:  a physician's guide to risk assessment,  monitoring,  and mitigation of 
abuse. J Opioid Manag, 2013. 9(5): p. 357-68.

• CRAFT http://www.ceasar .org/CRAFFT/index.php  

The CRAFFT Screening Interview  

 
Begin: “I’m going to ask you a few questions that I ask all my  patients. Please 
be honest. I will keep y our answers confidential.”  

  
Part A   

During the PAST 12 MONTHS, did you:    No Yes 
1. Drink any alcohol  (more than a few sips)? 
(Do not count sips of alcohol taken during family or religious events.)   

2. Smoke any marijuana or hashish?   

3. Use anything else to get high?   
(“anything else” includes illegal drugs, over the counter and 
prescription drugs, and things that you sniff or “huff”)   

 

For clinic use only: Did the patient answer “yes” to any  questions in Part A?  
No  Yes  

  

Ask CAR question only, then stop Ask all 6 CRAFFT questions  
   

Part B No Yes 
1. Have you ever ridden in a CAR driven by someone (including yourself) who 
was “high” or had been using alcohol or drugs?   

2. Do you ever use alcohol or drugs to RELAX, feel better about yourself, or fit 
in?   

3. Do you ever use alcohol or drugs while you are by yourself, or ALONE?   

4. Do you ever FORGET things you did while using alcohol or drugs?   

5. Do your FAMILY or FRIENDS  ever tell you that you should cut down on your 
drinking or drug use?   

6. Have you ever gotten into TROUBLE while you were using alcohol or drugs?   
 

CONFIDEN TIALITY NOTICE: 
The inform ation recorded on this page may be prote cted by special federal confidentiality rules (42 CFR Part 
2), which prohibit disclo sure of this information unle ss autho rized by specific written consent. A general 
authori zation for release of medical information is NOT sufficie nt for this purpose. 

© CHILDREN ’S HOSPITAL BOSTON, 2009.  ALL RIGHTS RESERVED . 
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Boston. (www.ceasar.org)  
 

CDC Guideline for Prescribing Opioids for 
Chronic Pain — United States, 2016

http://www.cdc.gov/mmwr/volumes/65/r r/rr6501e1.htm

•Scope: “patients aged ↑ 18 years with 
chronic pain outside of palliative and end-
of-life care” and “treating patients with 
chronic pain (i.e., pain lasting >3 months or 
past the time of normal tissue healing) in 
outpatient settings”

• “recommendat ions do not  addr ess 
the use of  opioid pain medicat ion 
in children or adolescents aged 
<18 years”

• 12 recommendat ions, including
• 1. Nonpharmacologic therapy and 

nonopioid pharmacologic therapy are 
preferred for chronic pain

• 4. When star ting opioid therapy for chronic 
pain, clinicians should pr escribe immediate-
release opioids instead of extended-
release/long-acting opioids

• 6. Acute pain opioid pr escribing:  Three 
days or less will often be suffic

i

ent; more 

than seven days will rarely be needed 

• 12. evidence-based tr eatment (usually 
medication-assisted tr eatment with 
buprenorphine or methadone in 
combination with behavioral therapies) for 
patients with opioid use disor der

1. Low-dose 
Amitriptyline
(stimulates) 

Opioids in the absence of tissue 
injury or infla

m

mation 

not indicated! 

2.   Gabapentin
(inhibits) 

3.  Acetaminophen
  

4.   Ibuprofen (Celecoxib?)
  5. Lidocain 5% patch

6. Melatonin
7. Vitamin D ?
8. SSRI ?
9. Co-Q10, Fish-Oil/Omega 3000; Peppermint oil 

(coated) Khanna, R.; MacDonald, J.K.; Levesque, B.G. Peppermint oil for the 
treatment of ir ritable bowel syndrome: A systematic r eview and meta-analysis. J 
Clin Gastroenterol 2014, 48, 505-512.

  

Exit Interview

Screening for determining 
high-risk substance use 

• Opioid therapy in 
children and adolescents: 
a physician's guide to risk 
assessment, monitoring, 
and mitigation of abuse . 
George, J.A., S. Kost-Byerly, and C.L. Monitto, Opioid therapy in children and 

adolescents:  a physician's guide to risk assessment,  monitoring,  and mitigation of 
abuse. J Opioid Manag, 2013. 9(5): p. 357-68.

• CRAFT http://www.ceasar .org/CRAFFT/index.php  

The CRAFFT Screening Interview  

 
Begin: “I’m going to ask you a few questions that I ask all my  patients. Please 
be honest. I will keep y our answers confidential.”  

  
Part A   

During the PAST 12 MONTHS, did you:    No Yes 
1. Drink any alcohol  (more than a few sips)? 
(Do not count sips of alcohol taken during family or religious event s.)   

2. Smoke any marijuana or hashish ?   

3. Use anything else to get high?   
(“anything else” includes illegal drugs, over the counter and 
prescription drugs, and things that you sniff or “huff”)   

 

For clinic use only: Did the patient answer “y es” to any  questions in Part A?  
No  Yes  

  

Ask CAR question only, then stop  Ask all 6 CRAFFT questions  
   

Part B No Yes 
1. Have you ever ridden in a CAR driven by someone (including yourself) who 
was “high” or had been using alcohol or drugs?   

2. Do you ever use alcohol or drugs to RELAX, feel better about yourself, or fit 
in?   

3. Do you ever use alcohol or drugs while you are by yourself, or ALONE ?   

4. Do you ever FORGET  things you did while using alcohol or drugs?   

5. Do your FAMILY  or FRIENDS  ever tell you that you should cut down on your 
drinking or drug use?   

6. Have you ever gotten into TROUBLE  while you were using alcohol or drugs?   
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CDC Guideline for Prescribing Opioids for 
Chronic Pain — United States, 2016

http://www.cdc.gov/mmwr/volumes/65/r r/rr6501e1.htm

•Scope: “patients aged ↑ 18 years with 
chronic pain outside of palliative and end-
of-life care” and “treating patients with 
chronic pain (i.e., pain lasting >3 months or 
past the time of normal tissue healing) in 
outpatient settings”

• “recommendat ions do not  addr ess 
the use of  opioid pain medicat ion 
in children or adolescents aged 
<18 years”

• 12 recommendat ions, including
• 1. Nonpharmacologic therapy and 

nonopioid pharmacologic therapy are 
preferred for chronic pain

• 4. When star ting opioid therapy for chronic 
pain, clinicians should pr escribe immediate-
release opioids instead of extended-
release/long-acting opioids

• 6. Acute pain opioid pr escribing:  Three 
days or less will often be suffic

i

ent; more 

than seven days will rarely be needed 

• 12. evidence-based tr eatment (usually 
medication-assisted tr eatment with 
buprenorphine or methadone in 
combination with behavioral therapies) for 
patients with opioid use disor der

1. Low-dose 
Amitriptyline
(stimulates) 

Opioids in the absence of tissue 
injury or infla

m

mation 

not indicated! 

2.   Gabapentin
(inhibits) 

3.  Acetaminophen
  

4.   Ibuprofen (Celecoxib?)
  5. Lidocain 5% patch

6. Melatonin
7. Vitamin D ?
8. SSRI ?
9. Co-Q10, Fish-Oil/Omega 3000; Peppermint oil 

(coated) Khanna, R.; MacDonald, J.K.; Levesque, B.G. Peppermint oil for the 
treatment of ir ritable bowel syndrome: A systematic r eview and meta-analysis. J 
Clin Gastroenterol 2014, 48, 505-512.
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Vitamin D 

Chronic Pain & Vitamin D
• Low vitamin D appears to 

be a marker of chronic 
disease, not causing pain / 
chronic disease (exception: 
osteopenia) Autier P et al. Vitamin D status 
and ill health: a systematic r eview. The Lancet Diabetes & 
Endocrinology, Volume 2, Issue 1, Pages 76 - 89, January 2014

• Reports: Vitamin D 
insuffic

i

ency associated with 

higher chronic pain 
incidence (1) Atherton K, Berry DJ, Parsons T, 
Macfarlane GJ, Power C, Hypponen E. Vitamin D and chr onic 
widespread pain in a white mid dle-aged British population: 
evidence fr om a cross-sectional population sur vey. Ann Rheum 
Dis. 2009 Jun;68(6):817-22. (2) Benson J, W ilson A, Stocks N, 

Moulding N. Muscle pain as an indicator of vitamin D 
defic

i

ency in an urban Australian Aboriginal population. Med J 

Aust. [Research Support, Non-U.S. Gov't]. 2006 Jul 17;185(2):

76-7.

• 22 Studies: no evidence of a 
link between chronic pain 
prevalence and vitamin D 
insuffic

i

ency Straube S, Andrew Moore R, Derry 
S, McQuay HJ. Vitamin D and chr onic pain. Pain. 2009 Jan;
141(1-2):10-3.

• Ethnic minorities in 
Norway? In RCT no 
decrease of MS pain or 
headache Knutsen KV, Madar AA, Brekke M, et al. 
Effect of vitamin D on m usculoskeletal pain and headache: A 
randomized, double-blind, placebo-contr olled trial among adult 
ethnic minorities in Norway. Pain. Dec 2014;155(12):
2591-2598.

• CTs: Vitamin D vs placebo: 1 
study benefic

i

al, 3 studies no 

benefit Straube S, Derry S, Moore RA, McQuay HJ. 
Vitamin D for the treatment of chr onic painful conditions in 
adults. Cochrane database of systematic r eviews. [Review]. 
2010(1):CD007771.

Melatonin = analgesic?
• RCT (n=32) analgesic effects of 5 

mg melatonin in patients with 
chronic myofascial TMD pain; 
improves sleep quality but effect 
on pain independent of changes 
in sleep quality Vidor, L.P., et al., Analgesic and 
sedative effects of melatonin in tempor omandibular disor ders: a 
double-blind, randomized, parallel-group, placebo-contr olled study. J 
Pain Symptom Manage, 2013. 46(3): p. 422-32.

• RCT (n=20), endometriosis. 10 
mg Melatonin improved sleep 
quality, reduced analgesic use by 
80%, and reduced brain-derived 
neurotrophic factor (BNDF) 
levels independently of its effect 
on pain. Schwertner, A., et al., Effica cy of melatonin in the 

treatment of endometriosis:  a phase II, randomized, double-blind, 
placebo-controlled trial. Pain, 2013. 154(6): p. 874-81.

• 5 mg Melatonin premedication 
was associated with preoperative 
anxiolysis and sedation without 
postoperative impairment of 
psychomotor performance. Acil, M., et 
al., Perioperative effects of melatonin and midazolam pr emedication 
on sedation, orientation, anxiety scor es and psychomotor 
performance. Eur J Anaesthesiol, 2004. 21(7): p. 553-7.

• 10mg & 100mg did not 
demonstrate analgesic, 
antihyperalgesic, or anti-
infla

m

matory properties in the 

burn-injur y model. Andersen, L.P., et al., 
Analgesic and antihyperalgesic effects of melatonin in a human 
infla

m

matory pain model: a randomized, double-blind, placebo-

controlled, three-arm crossover study. Pain, 2015. 156(11): p. 
2286-94.

• Concerns about melatonin and sexual 
development issues in adolescents ??

Diet

Eat . Real. Food.

• If you can’t pronounce it, don’t 
eat it.

• Breakfast . Lunch. Dinner. In 
that order! And snacks

• Everything in moderation.

• Food allergy testing often not 
science based.

• Omega-3 and omega-6 fatty 
acids (precursors of bioactive 
lipid mediators posited to 
modulate both physical pain and 
psychological distress): Dietary 
manipulation of n-3 and n-6 fatty 
acids, previously shown to 
produce major improvements in 
headache, was found to also 
reduce psychological distr ess 
and improve HRQOL and 
function. Ramsden CE, Faurot KR, Zamora D, et al. 

Targeted alterations in dietar y n-3 and n-6 fatty acids impr ove life 
functioning and r educe psychological distr ess among patients 
with chronic headache: a secondar y analysis of a randomized trial.  
Pain. Apr 2015;156(4):587-596.
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• RCT (n=32) analgesic effects of 5 

mg melatonin in patients with 
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improves sleep quality but effect 
on pain independent of changes 
in sleep quality Vidor, L.P., et al., Analgesic and 
sedative effects of melatonin in tempor omandibular disor ders: a 
double-blind, randomized, parallel-group, placebo-contr olled study. J 
Pain Symptom Manage, 2013. 46(3): p. 422-32.

• RCT (n=20), endometriosis. 10 
mg Melatonin improved sleep 
quality, reduced analgesic use by 
80%, and reduced brain-derived 
neurotrophic factor (BNDF) 
levels independently of its effect 
on pain. Schwertner, A., et al., Effica cy of melatonin in the 
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• 5 mg Melatonin premedication 
was associated with pr eoperative 
anxiolysis and sedation without 
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Eat . Real. Food.

• If you can’t pronounce it, don’t 
eat it.
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that order! And snacks

• Everything in moderation.

• Food allergy testing often not 
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• Omega-3 and omega-6 fatty 
acids (precursors of bioactive 
lipid mediators posited to 
modulate both physical pain and 
psychological distress): Dietary 
manipulation of n-3 and n-6 fatty 
acids, previously shown to 
produce major improvements in 
headache, was found to also 
reduce psychological distr ess 
and improve HRQOL and 
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functioning and r educe psychological distr ess among patients 
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Pain. Apr 2015;156(4):587-596.

Conclusion: It Takes a Team!!

 • Clinicians have historically considered most 
chronic pain to be largely from peripheral 
nociceptive input (i.e. damage or inflammation), 
and now data increasingly suggest this is simply not 
the case 

 • Many different chronic and recurrent pain 
syndromes, in both adult and pediatric populations, 
are now considered manifestations of an underlying 
vulnerability rather than separate disorders 

 • Opioids in the absence of tissue injury or 
inflammation are contraindicated!

 • Importance of rehabilitative, interdisciplinary 
team approach –IT TAKES A TEAM!!!




