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What is health vs. illness? 



Health and Pain 

Social 

Family 

School 

Pain 

Mind of a healthy child Mind of a chronic pain child 



Understanding chronic pain disorders? 



What is the scope of the chronic pain problem? 
King et al., Pain 2011; Huguet et al, J Pain 20008; Groeneweld et al, Pain 2015;  

Brattberg 2004; Brna, 2005; Tan 2008;  Jones 2007, 2009 Walker 2012  

ÅSignificant public health concern 

ïMedian prevalence rate 11-38% 

ïPain related disability rate is 3-5% 

ÅFinancial burden to healthcare (aggregated 

incremental cost in billions of $) 

ïChronic pain disorders >ADHD/asthma/obesity 

ÅRisk of persistence to adulthood 

ïHA, FAP, WSP, JFM, CRPS  

 

 

 

 

 



Common Pediatric ñDysfunctional or Primary or Medically 

Unexplainedò Persistent or Recurrent Pain Disorders                                                              
King et al., 2011 



Definition of chronic pain disorders? 

Controversies & theories 

ÅMedically unexplained, (dys-)functional, no objective 

findings: cause of pain is not apparent or detectable? 

ÅCentral sensitization e.g., FM, FAP, CDH, etc. 

ÅPost-traumatic peripheral sensitization 

ÅFAP: e.g., G-hypomotility syndrome  

ÅOveruse injury [microtrauma] 

ÅBiomechanical risks: malalignment & physical stress 

ïHypermobility, tendonopathy, PFS, deconditioning, etc. 

ÅPsychological disorders  

ïe.g., Somatization e.g., anxiety, depression, etc. 

 



Models of Management of CRPS in Children 

Outpatient 
 ~3-week 

PT/OT, CBT,   
Psycho-education 
PRN medications 

 

Inpatient 1 wk + 
outpatient 2 wk  

PT & OT 
PRN psychological 
No medications 

Inpatient 2 wk + 
outpatient 1 wk 

CBT & PT/OT 
PRN medications 

Outpatient  
4-day CPNB 

home therapy 
& HEP 

.ƻǎǘƻƴ /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭΣ 
USA 

Cleveland Clinic Medical 
Rehab Program, USA 

/ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭ ƻŦ tƘƛƭŀŘŜƭǇƘƛŀΣ 
USA 

Datteln, Germany & Bath, UK 

Hospital Lapeyronie, France 

Inpatient 
~3-week  

CBT & PT/OT 
PRN medications 

Various BPS-models based on the subspecialty of the 
treating clinicians & local resources 



Pediatric Pain Rehabilitation Center (PPRC) 

at Boston Childrenôs Hospital 

Å2008; diagnoses 

Å65-75 patients per yr [3-12 weeks] 

ÅAge 8 to 22 yrs (M:14.3) 

ÅPredominantly female (84%) 

ÅPredominantly Caucasian (93%) 

ÅStaff 
ïMD (1 FT, 2 PT), RN (1 FT, 1 PT) 

ïPsychologists (3 FT) 

ïPT (2 F), OT (2 FT), CA (1 FT) 

ïAdmin assistant 1 FT 

Å6 patients daily treatment:Expanding 
 

 

 



Broad Catchment Area 

Canada, S. America, 
Puerto Rico, Bermuda, 

Scotland,  
M.E. [Kuwait, UAE] 



Biopsychosocial therapeutic strategies 

ÅStrategies based on individual characteristics rather than 

grouping patients by diagnostic pain categories 

ÅEducation and goal setting 

ïActive engagement and independent in self-management 

ÅLand/water therapy, conditioning, ergonomics, 

posture/gait correction, ROM, strengthening, balance, 

edema control, desensitization, E-stimulation, functional 

activities 

ÅPacing, activity breaks and prioritizing/planning activities 

ÅWean off assistive devices. Discontinuation of analgesics 

Å  Rarely splinting/Botox/manipulation under GA & surgery 





Biopsychosocial therapeutic strategies 

Å Psychological therapy  

ï individual/family: CBT/operant conditioning  

Å Parents teaching weekly 

ïModules of pain/psychology neuroscience, life-style, post-discharge 

Å Self-management (empowering patients): ADL, resume AA-Age 

ÅSleep hygiene:  ñpainsomniaò 

Å Community activities re-integration {e.g., social phobia} 

Å School re-integration (school conference, school visits) 

Å Relapse prevention 

ïHEP, keep moving, pain management, & school plans 

Å Referral to outpatient PT/OT, individual psych (family), etc. 

Å Follow-up at 1, 3, 6 & 12 months; support PCP/ local team 



6-8 week outpatient PT/OT  +  psychological counseling  +  analgesics 
ÅGabapentinoids  +  Tricyclic/SSRI antidepressants  

ÅTopical capsaicin, Lidoderm 
Å Opioid to facilitate PT 

Improved pain & function 

Continue  outpatient 
treatment to resolution 

Pain/allodynia inhibit participation 

A 5-7-day  inpatient  CPNB to  
facilitate PT, OT & CBT 

Poor progress 

Partial day-hospital intensive rehabilitation program (PPRC) ~ 3-4 wks 

Pre-admission Process for PPRC 

Improvement plateaus or 
Poor compliance    

Improve 

Daily self-directed home exercise program 



Admission Criteria to PPRC 

ÅPersistent pain > 3 mo. & causing functional disability 

ïPain: functional, medical (stable) or biomechanical disorders 

ï IDD, JIA, JRA, IBD, EDS, hypermobility, HA/post -concussion 

syndrome, FAP, developmental discoordination disorder, congenital 

degenerative spine, post-surgical/trauma neuropathies AIS, 

idiopathic toe-walking, sports [overuse, gymnastics, LBP] etc. 

Exclusion  

Å Age < 7-8 yrs, active substance abuser, severe ASD,  developmental 

delay, eating disorder (NG/NJ-tube), DCS, active FND [pseudo-sz, 

syncope], mental illness [active SI/HI, psychosis, conversion?] 



Admission evaluation: MD, PT, OT, psychology, RN 

ÅNegative experience with health professionals  

ÅInappropriate beliefs and poor coping strategies 
(avoidance) despite education 

ÅLitigation: Affect willingness to progress 
ïAfraid to relinquishing social & financial benefits 

ÅOveruse of assistive devices & analgesics 

ÅLack of willingness to set goals 

ÅUndiagnosed: learning difficulties, ASD, PTSD (abuse 
disclosure), anxiety, bullying, low self-esteem, SI, etc.  

ÅNegative parental distress/dynamics, social influences 

ÅPsychological comorbidity [liaison psychiatrist] 
ïDistress, anxiety, depression, personality disorder, etc. 

 

 

 

 



Patient Daily Schedule 

Time Activity 

07:45 Arrive at the program, warm up in gym 

8:00 Individual PT [primary clinician] 

09:00 Individual psychology [primary clinician] 

10:00 Individual OT [primary clinician] 

11:00 Study time, physician check-in time 

12:00- 13:00 Lunch 

14:00 Group therapy: psychology, PT, OT or TR [music and art therapy] 

15:00 -16:00 Parent(s) presence therapy of PT, OT, TR or psychology 

Evenings Home exercise therapy (self-directed exercises) 

Weekends/holidays HEP twice a day, 1hr of outdoor physical or community activity 

Wednesdays Family Education [biopsychosocial model, guide their children] 



Interdisciplinary PPRC Approach 

Taper analgesics 
psychotropics 
Sleeping pills   

Dx/Tx procedures 

Psychological/p
sychiatric 

interventions 
Liaison services 

Education of 
parents, school, 

patient to support 
self-management 

Physical and 
academic/social  
rehabilitation 



Is there biological evidence to 

support  

this management approach? 



Erpelding et al.,  

ÅCompared to controls, CRPS fMRI showed 

ÅGray matter volume & functional 
connectivity were reduced in 13 areas of 
sensory, motor, emotion/cognitive and pain 
modulating centers 

ÅAfter PPRC, rapid increase in gray matter 
volume and connectivity 

ÅFindings correlated with significant clinical 
improvement 



Is there clinic evidence to support that 

the intensive interdisciplinary 

rehabilitation programs are  

effective clinically? 



Systematic Review on Intensive Interdisciplinary Pain 
Treatment of Children with Chronic Pain 

Hechler et al., PEDIARICS 2015:36 (1);115 

ÅTrials from Germany, USA, and Australia  

Å9 were non-randomized & 1 was RCT 

ÅInpatient or outpatient IIPT rehab centers 

ïShort-term follow-up of 2-6 months 

ïTreatment duration in days 16 + 5  (5 - 27)  

ïAge 14 + 1.6 years 

ïPain duration: 3 + 2.8 years 

ïDiagnoses: MSK, CRPS, HD, FAP, pelvic, & 

neuropathic pain 

 



ÅExtreme heterogeneity of the measures 

ÅMeta-analysis showed positive effect on 

ïPain intensity, disability, depressive symptoms 

ïCannot fully attributed to IIPT effect because 

of 9 non-randomized studies 

ïSchool functioning and anxiety effect could not 

be computed 

Systematic Review on Intensive Interdisciplinary 
Pain Treatment of Children with Chronic Pain 

Hechler et al., PEDIARICS 2015:36 (1);115 



What is the most effective model? 

Outpatient  

versus 

Inpatient 

versus 

In- and out-patient 
Cost and burden to the healthcare and families 



Compared to outpatient clinic, the intensive 

program produced more clinically significant 

improvement in PI, disability & return to school 

Possible reasons are  

structured programs offer higher intensity (dose) of 

treatment to address the complex 

physical and/or psychological needs 

and 

 enhances the motivation and adherence to treatment 

Intensive vs. Outpatient Management 


