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Objectives
1. Address the unique considerations for 

pediatric outcome and PRO assessment

2. Present PROMIS Pediatric Measurement 
Program and illustrate with case studies

3. Illustrate use of PROMIS Pediatric measures in 
multiple chronic conditions
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Section 1

Children and PROs
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What are the effects of diseases, 
environmental challenges, and health 
interventions on:

(1) children’s clinical outcomes and

(2) their lived experiences?
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Child Health Outcomes

Source: Forrest and Fieldston, Chapter 1, AAP Textbook on Pediatrics

Outcome Domain Examples
Survival Mortality rates; avoidable mortality
Disorders Incidence/prevalence; complications; co-

morbidities; morbidity burden; severity
Body functioning Lung function; ejection fraction; kidney function; 

grip strength; bleeding time 
Growth Height; weight; adiposity
Potential/
Capacities

”Doings” - abilities that enable a person to pursue 
desired goals

Functioning/
Performance

“Realized Doings” in the domains of self 
management; mobility; communication; 
interpersonal; intellectual

Symptoms Suffering; pain; fatigue; emotional distress
Well-Being Happiness; life satisfaction; meaning and purpose
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7 Source: Inge, Coley, Bazzano, et al. Surgery for Obesity and Related Disease, 2018.

Practice Variation Component: Gastric Banding Decreases
to Nearly Zero with Big Increases in Sleeve Gastrectomies

Gastric
Banding

Gastric
Bypass

Sleeve
Gastrectomy
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Fig. 3. Percentage change in body mass index through 3 years after bariatric surgery, by procedure type. ! !Sample sizes were insufficient for AGB 
to model 3 years of follow-up. This plot shows the estimated change in body mass index for the average patient. The intervals for RYGB and SG 
overlap here even though the difference was significant at 1 year because these curves also take into account uncertainty in the effect of other variables. 
AGB = adjustable gastric banding; RYGB = Roux-en-Y gastric bypass; and SG = sleeve gastrectomy. 

tive deaths. Percutaneous, endoscopic, or subsequent oper- 
ative procedures were seen in only 3.3% of patients. VTEs 
(Venous thromboembolic events) were observed in only 
.4%, and failure to discharge in 30 days was observed in 
only .7%. 
Sensitivity analyses 

Sensitivity analyses suggested that loss to follow-up did 
not have a meaningful impact on study conclusions. Esti- 
mates that accounted for the anticipated weight trajectories 
of all adolescent bariatric patients (regardless of follow- 
up) were similar to those obtained in the primary analysis 
(Supplementary Table 6). 
Discussion 

In this large, multisite analysis of adolescents who un- 
derwent bariatric surgery between 2005 and 2015, the use 
of RYGB and AGB declined markedly, while SG increased 
over time. We found that RYGB resulted in the greatest 
BMI loss at 1 year, although both RYGB and SG resulted 
in durable and generally comparable loss in BMI, as the 

observed mean difference between their effects at 3 years 
was not significantly different, although the P value was 
.051 and a 5% difference may be considered clinically 
meaningful. As expected based on prior studies, BMI loss 
stabilized by 3 years after RYGB or SG. In contrast, AGB 
resulted in significantly less weight loss at 1 year, and 
the small sample size of adolescents undergoing AGB pre- 
vented analysis of longer-term outcomes. At 1 year, clini- 
cally meaningful ( > 10%) BMI reduction was observed in 
nearly all patients undergoing RYGB and SG, but was seen 
in only half of those undergoing AGB. 

This work represents the largest retrospective U.S. study 
to date that directly compares outcomes of the most 
common weight loss procedures among adolescents. An- 
other large adolescent bariatric outcome study based in 
the United States is the Teen-Longitudinal Assessment 
of Bariatric Surgery (Teen-LABS) study. Teen-LABS is 
a National Health Institute–funded, prospective, multicen- 
ter observational study of 242 teenagers and has reported 
1- to 3-year weight loss after these same surgical proce- 
dures. In Teen-LABS, fewer adolescents underwent the SG 
(n = 67) than RYGB (n = 161), and unlike PCORnet, the 

Please cite this article as: Thomas H. Inge et al., Comparative effectiveness of bariatric procedures among adolescents: the 
PCORnet bariatric study, Surgery for Obesity and Related Diseases (2018), https://doi.org/10.1016/j.soard.2018.04.002 

Sleeve gastrectomy and gastric bypass had
similar BMI outcomes for youth, but gastric
banding was inferior

Source: Inge, Coley, Bazzano, et al. Surgery for Obesity and Related Disease, 2018. 
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Child Health Outcomes

Source: Forrest and Fieldston, Chapter 1, AAP Textbook on Pediatrics

Outcome Domain Examples
Survival Mortality rates; avoidable mortality
Disorders Incidence/prevalence; complications; co-

morbidities; morbidity burden; severity
Body functioning Lung function; ejection fraction; kidney function; 

grip strength; bleeding time; 
Growth Height; weight; adiposity
Potential/
Capabilities

”Doings” - abilities that enable a person to pursue 
desired goals

Functioning/
Performance

“Realized Doings” in the domains of self 
management; mobility; communication; 
interpersonal; intellectual

Symptoms Suffering; pain; fatigue; emotional distress
Well-Being Happiness; life satisfaction; meaning and purpose
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Person-Reported Outcomes
An individual’s assessment of their health or 
well-being that comes directly from the 
individual without interpretation by a clinician 
or anyone else.

Pediatric Person-Reported Outcomes
Children’s reports of how they feel, what they 
can do, and what they think about their health 
and lives.
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If we want to obtain Pediatric PRO 
assessments, we need to know 
whether children can self-report. 

If not, we need to get information 
about the child’s feelings, thoughts, 
and experiences from parents (so-
called parent-proxy assessments).
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• Is this child sort of like 
you?

• Do you think this kid 
could be your friend?

Rebok, Riley, Forrest, et al., Quality of Life Research, 2001

“No, because she only has 4 fingers.”

“Yes, I could like someone with
only 4 fingers.”

The CHIP-CE Project:
Creating an Engaging Cartoon Character
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Child Health and Illness Profile, Child Edition 
(CHIP-CE) Satisfaction Domain

Example:
How often do you feel really strong?

Never Almost 
Never

Sometimes Almost 
Always

Always
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Child Health and Illness Profile, Child Edition 
(CHIP-CE) Comfort Domain

Example:
In the past 4 weeks, how often did you feel really worried?

Never Almost 
Never

Sometimes Almost 
Always

Always
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Age and Self-Report Capacity
• 0 – 2 years

– Unable to self report reliably
• 3 – 5 years

– Can report on current feelings, such as pain
– Use pictures, devices

• 6 years
– Emerging capacity to self-report about health states
– Use of audio/interviewer assistance necessary

• 8 years
– Able to respond to questionnaires using developmentally appropriate 

items
• 10 years and older

– Self report capacity fully developed



17

How we can address cognitive 
development in Pediatric PROs?

Comprehension
• Write questions simply - at grade school level
• Avoid examples – kids lock onto the concrete
• Cognitive interviewing

Attention
• Limit # questions
• Mode: Audio, Interviewer administered
• Pictures
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What about parent-proxy assessments?
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Outcomes
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Compared with their parents, children report more symptoms, less family 
involvement, more risks, and poorer school performance.
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Section 2

Pediatric PROMIS
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• Depression
• Anxiety
• Anger
• Positive affect
• Life satisfaction
• Meaning and purpose
• Psychological stress 

experiences
• Physical stress 

experiences

• Peer relationships
• Family relationships
Healthy Pathways
• Teacher connectedness
• Student engagement
• Academic performance
• Bullying
• Bully victimization

Physical Health Mental Health Social Health

Self-Reported (8-17y) & 
Parent-Proxy (5-17y) 

Reported Child Health 
Global Health

PROMIS and Healthy Pathways Measures
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A domain is the specific feeling, 
function, or perception you want 

to measure.

Cuts across different diseases
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Pediatric PROMIS assesses domains 
that are universally applicable to the 

children, inclusive of their: 

feelings
doings

evaluations

Cut across diseases
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A domain is the feeling, function, 
or evaluation you measure.

Fatigue
Pain

Anxiety
Anger

Sadness
Happiness
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A domain is the feeling, function, 
or evaluation you measure.

Motor function

Sleep function
Peer relationships

Family relationships

School performance
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A domain is the feeling, function, 
or evaluation you measure.

Global health

Life satisfaction

Meaning and purpose
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An item bank is a large 
collection of items 

measuring a single domain.
Any and all items can be used to 
provide a score for that domain.

PROMIS Item Banks
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Physical Functioning - Mobility

� � ����� � ���
100500

•I could run a mile.
•I could ride a bike.
•I could walk more than one block.
•I could walk across the room.
•I could stand up by myself.
•I could get out of bed by myself.
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Physical Functioning - Mobility Item Bank

� � ����� � ���
100500

•I could run a mile.
•I could ride a bike.
•I could walk more than one block.
•I could walk across the room.
•I could stand up by myself.
•I could get out of bed by myself.

Item
1

Item
2

Item
3

Item
4

Item
5

Item
6

Item
7

Item
8

Item
9

Item
n
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Computerized Adaptive Testing
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Section 3

Inflammatory Bowel Disease
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Inflammatory Bowel Disease

• Immune-mediated

• Lifelong inflammation 
of the gastrointestinal 
tract

• Two types
– Crohn’s disease
– Ulcerative colitis
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Pediatric IBD Impact
Clinical
• Gastrointestinal tract inflammation
– Endoscopy (mucosal biopsies)
– Biomarkers (fecal calprotectin)
– Disease activity indices (PCDAI, PUCAI)
– Growth (weight, height)

Lived Experience
• Gastrointestinal symptoms
• Pain and fatigue
• Emotional distress
• Functional impairments
• Subjective well-being 
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Life satisfaction
Pain interference
GI symptoms

GI symptoms
Global health

Fatigue

Psychological stress
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IBD Well-Being Profile

• IBD symptoms (4 items)
• Pain interference (4 items)
• Fatigue (4 items)
• Psychological stress experiences (4 items)
• Global health (7 items)
• Life satisfaction  (4 items)

Total: 27 items | 4 minutes to complete
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Sample
• Recruitment done in 14 US pediatric GI practices
• 85% participation rate at Baseline (n=1,049)
– follow-up of 493 eligibles

• Age (mean) = 15y
• Male 54%

IBD Type
Crohn’s disease: 70%
Ulcerative colitis: 22%
Indeterminate: 8%
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Distribution of Baseline PRO Scores 
by Percentile Rank Category
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Percentile ranks were calculated using a representative sample of the US pediatric population 
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Mean Baseline PRO Scores by Disease 
Severity (n=1,049)
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Marginal Reliability of PROMIS Pediatric Sleep 
Disturbance Measure
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3-Month Longitudinal Results 
(n=493)

• How large of a score change is needed to be 
confident that an individual patient improved 
on the trait?

• Reliable change index (RCI) = 
(T2 Score – T1 Score) / 
√ (T2 SEM2 + T1 SEM2)
– In this study, focus on improvements 

• Improvement = score change at which RCI = 1.28 
(one-tailed significance level of 0.1)

Domain
Median Score 

Change Needed 
for Improvement

Pain 
interference

-8.6

Fatigue -8.3

Psychological 
stress -6.3

Global health 5.6

Life 
satisfaction

4.7
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Section 4
PROMIS Across Multiple Pediatric 
Chronic Conditions: The NIH PEPR 

Consortium
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peprconsortium.org
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5,236 CHILDREN’S experiences are being captured 
through self-report, parent-proxy report, or both.

Consortium Enrollment 

3,227

537 

3,897 PARENTS are providing proxy report.

PARENTS are reporting on their own 
experiences.

PARENT-CHILD DYADS are enrolled in 
PEPR studies.
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Collaborating sites across 
30 states, Washington DC &
2 Canadian provinces
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PROMIS 
MEASURE

Atopic 
Dermatitis 

Asthma Type 1 
Diabetes

Sickle Cell 
Disease

Pediatric 
Lupus & 
Juvenile 
Idiopathic 
Arthritis

Crohn’s 
Disease & 
Inflammatory 
Bowel 
Disease

Chronic 
Kidney 
Disease

Cancer 
(Active) 

Cancer 
Survivorship

Physical Health Measures
Asthma impact ✔

Physical stress 
experiences ✔

✔ ✔

Pain 
interference ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Pain behavior ✔ ✔ ✔

Pain quality ✔ ✔ ✔

Pain intensity ✔ ✔

Fatigue ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Physical 
functioning ✔ ✔ ✔ ✔ ✔ ✔

Sleep 
disturbance ✔

✔

Sleep-related 
impairment ✔

Strength 
impact ✔ ✔ ✔

Itch ✔

Gastro-
intestinal 
symptoms

✔
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PROMIS 
MEASURE

Atopic 
Dermatitis 

Asthma Type 1 
Diabetes

Sickle Cell 
Disease

Pediatric 
Lupus & 
Juvenile 
Idiopathic 
Arthritis

Crohn’s 
Disease & 
Inflammatory 
Bowel Disease

Chroni
c 
Kidney 
Diseas
e

Cancer 
(Active) 

Cancer 
Survivorship

Mental Health Measures

Anxiety ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Depressive 
symptoms

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Life satisfaction
✔

Meaning & 
purpose

✔ ✔

Positive affect
✔ ✔

Psychological 
stress 
experiences

✔ ✔ ✔ ✔ ✔ ✔

Social Health Measures
Family 
relationships ✔ ✔ ✔ ✔

Peer 
relationships ✔ ✔ ✔ ✔ ✔ ✔

Stigma ✔ ✔

Global Health    ✔ ✔ ✔ ✔ ✔
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Pain Interference
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Depressive Symptoms
Minimal Moderate Severe
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MyKidneyHealth

peprconsortium.org

hOps://clinicaltrials.gov/ct2/show/NCT03842293

https://clinicaltrials.gov/ct2/show/NCT03842293
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Participating CKiD sites
peprconsortium.org
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Clinical variables

– Specific diagnosis
– Height and weight
– Serum creaInine
– Serum bicarbonate
– BUN
– Hematocrit
– Urine dipsIck – non CKiD only
– Urine protein
– Urine creaInine
– Blood pressure
– MedicaIons

– Hospitalizations & emergency 
department visits

– Dialysis or kidney transplant dates
– Hypertension diagnosis
– ADHD diagnosis
– History of prematurity/low birth 

weight or developmental 
delay/learning disability

– Wechsler Abbreviated Scale of 
Intelligence (WASI) – CKiD only

– Behavior Assessment System for 
Children (BASC-2) – CKiD only 

peprconsortium.org

Collected during the 12 months before & again 24 months a=er baseline:
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Distribution of Baseline PRO Scores by Percentile Rank 
Category for Children with CKD

peprconsortium.org
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Child Health Data System of the Future: From EMR to EHR

Genomics, Gene 
Expression, Biomarkers

(Research/Translational DBs)

Community: 
Physical

and Social 
Environment
(Linked via 
lat/long)

Self-Assessed Health 
and Well-Being

Conditions: 
Symptoms and 

Disorders
(EMR)

Family and Relationships
Behavior

Body Structures, 
Biomarkers, and

Physiological FuncMons 
(EMR)

Preferences

Ask Children Themselves
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Write me with thoughts or questions:
forrestc@chop.edu


