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The Board of Directors of the American Academy of Sleep 
Medicine (AASM) commissioned a Task Force to develop 
quality measures as part of its strategic plan to promote 
high quality patient-centered care. Among many potential 
dimensions of quality, the AASM requested Workgroups to 
develop outcome and process measures to aid in evaluating 
the quality of care of fi ve common sleep disorders: insomnia, 
obstructive sleep apnea in adults, obstructive sleep apnea 
in children, restless legs syndrome, and narcolepsy. This 
paper describes the rationale, background, general methods 
development, and considerations in implementation of these 
quality measures in obstructive sleep apnea (OSA) in children.
This document describes measurement methods for fi ve 
desirable process measures: assessment of symptoms and 
risk factors of OSA, initiation of an evidence-based action 

plan, objective evaluation of high-risk children with OSA by 
obtaining a polysomnogram (PSG), reassessment of signs 
and symptoms of OSA within 12 months, and documentation 
of objective assessment of positive airway pressure 
adherence. When these fi ve process measures are met, 
clinicians should be able to achieve the two defi ned outcomes: 
improve detection of childhood OSA and reduce signs and 
symptoms of OSA after initiation of a management plan. The 
AASM recommends the use of these measures as part of 
quality improvement programs that will enhance the ability to 
improve care for patients with childhood OSA.
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Obstructive sleep apnea (OSA) is a disorder of breathing 
during sleep in which episodic upper airway collapse dis-

rupts ventilation and leads to oxyhemoglobin desaturation and 
poor sleep quality. It is a common condition in childhood, with 
a prevalence rate of 1% to 5%, which can result in a range 
of adverse health outcomes if left untreated.1,2 Childhood OSA 
is associated with neurocognitive impairment, behavioral 
problems, failure to thrive, hypertension, cardiac dysfunc-
tion, systemic infl ammation, and increased health care costs. 
Risk factors include adenotonsillar hypertrophy, obesity, cra-
niofacial anomalies, and neuromuscular disorders. Increases 
in pediatric obesity rates have markedly increased the risk of 
OSA in children. Symptoms include habitual snoring (often 
with intermittent pauses, snorts, or gasps), disturbed sleep, 
and daytime neurobehavioral problems. In contrast to OSA in 
adults, daytime sleepiness is not usually obvious in young chil-
dren. Although there are many similarities, distinctions must 
be made between adult and pediatric (defi ned as birth to 18 
years of age) OSA, especially in terms of key risk factors and 
treatment. In children, adenotonsillar hypertrophy is the most 
common cause for OSA and adenotonsillectomy (AT) is rec-
ommended as the fi rst-line treatment.1,2

Since the pathophysiology and treatment of pediatric OSA 
is quite different from adult OSA, the AASM thought it would 
be important to develop separate quality measures to assess the 
processes and outcomes unique to children. This Pediatric OSA 
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SPECIAL SECTION

Quality Measures Workgroup was one of fi ve Workgroups that 
the AASM commissioned to develop quality care measures 
aimed at optimizing care for patients suffering from the most 
common sleep-related disorders (the others being adult OSA, 
restless legs syndrome, narcolepsy, and insomnia).3 These qual-
ity care measures focus on both outcomes, that is, what happens 
to a patient as a result of the care received, and processes, or the 
steps taken by a healthcare provider in the care of an individual 
patient. Both outcomes and processes are important in the care 
of the patient. Outcomes are often more directly relevant to the 
patient, whereas processes tend to be less infl uenced by fac-
tors outside an individual provider’s control. All of the pediatric 
OSA outcomes and processes detailed in this report were devel-
oped by the Pediatric OSA Quality Measures Workgroup and 
received fi nal approval from the AASM Quality Measures Task 
Force and the AASM Board of Directors.

METHODS

Literature Review
As described in the parent paper,3 a comprehensive search 

was conducted to identify any publications which addressed 
sleep apnea in terms of quality care or measures. All searches 
were limited to articles published between 2002–2013, pertain-
ing to humans, and in the English language. Publication types 
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such as news, letters, editorials, and case reports were excluded. 
A total of 795 articles were retrieved for review using this search.

An additional search was conducted to identify clinical prac-
tice guidelines, measures, systematic reviews, meta-analyses, 
and consensus recommendations published by the AASM 
or other organizations or groups in the National Guidelines 
Clearinghouse, the National Quality Measures Clearinghouse, 
PubMed, EMBASE, PsycInfo, and the Cochrane Library per-
taining to obstructive sleep apnea (and all associated MeSH 
terms). All searches were limited to articles published between 
2002–2013, pertaining to humans and pediatric populations, and 
in the English language. Publication types other than the ones 
listed above were excluded. A total of 165 articles resulted from 
this additional search. The results of our literature search re-
vealed articles that provided an empirical basis for the selection 
of outcome measures or that linked processes to outcomes to as-
sure quality pediatric OSA care. The most pertinent available lit-
erature comprised the Childhood Adenotonsillectomy (CHAT) 
study, as well as statements and guidelines from the American 
Academy of Pediatrics (AAP), AASM, and American Academy 
of Otolaryngology-Head and Neck Surgery (AAO-HNS).1,2,4–7

The titles and abstracts of all articles were reviewed by two 
Workgroup members for any relevant literature on childhood 
OSA. Any disagreements about whether to include a particular 
reference were resolved by a third Workgroup member. Full ar-
ticles of publications thought to be relevant were obtained and 
reviewed in full to identify and provide support for the drafted 
quality measures. Two Workgroup members graded every ar-
ticle selected from the literature searches for the strength of 
association between the proposed process and the desired out-
come. Differences were resolved by a third Workgroup mem-
ber. For this, they used the grading scheme shown in Table 1.

Measure Selection
Initial identification of candidate quality measures was guided 

by the published practice parameters and clinical guidelines 

identified in our literature search and the collective exper-
tise and clinical experiences of the Workgroup members.1,2,4,5,7 
Three groups of health care providers (pediatricians, otolaryn-
gologists, and sleep medicine specialists) are closely involved 
in the evaluation and management of children with OSA. Each 
group has recently published evidence-based clinical practice 
guidelines1,2,5,7–9 that differ somewhat in their recommendations 
regarding the role of polysomnography (PSG) in the diagnos-
tic evaluation of childhood OSA. Given these clinical practice 
variations, the Workgroup developed a harmonized range of 
quality measures to assess whether practitioners from various 
disciplines apply a consistent and evidence-based set of assess-
ment and management strategies.

Initially, the Workgroup identified 4 candidate outcomes and 
7 process measures that were considered pertinent to quality 
care of children with OSA. In attempts to develop these out-
comes and delineate the process measures required to assure 
their achievement, the Workgroup realized that the initial out-
comes selected were overly ambitious. Whereas the Workgroup 
believed it important that pediatric OSA patients first receive 
a comprehensive diagnostic assessment, there was difficulty 
agreeing upon how this would be defined. The Workgroup also 
realized that the various processes would be used differently 
depending on the clinical settings—for example, sleep specialty 
care versus primary care versus otolaryngology practice. Fur-
thermore, the Workgroup recognized that many of the patient 
outcome measures had been operationalized only in clinical 
research settings. Thus, the Workgroup reduced the idealized 
outcomes down to two outcomes: (1) improve detection of 
childhood OSA, and (2) reduce signs and symptoms of OSA. 
Once the Workgroup settled on this decision, candidate process 
measures were identified that could be practically measured 
across multiple clinical venues and that would likely result in 
improved detection and reduced disease burden. These candi-
date process measures include: (1) Assessment of OSA symp-
toms and risk factors, (2) Initiation of an evidence-based action 

Table 1—Strength of association between process measure and desired outcome.
Strength Characteristic
Level 1: 
Strong Evidence

•	 AASM Practice Parameter paper recommendations—STANDARD level of recommendation
•	 Recommendation statements from other clinical guidelines developed using an evidence-based approach and without 

serious biases—Strong(est) level of recommendation
Level 2: 
Moderate Evidence

•	 AASM Practice Parameter paper recommendations—GUIDELINE level of recommendation
•	 AASM Best Practice Guide or Clinical Guideline recommendations—STANDARD or GUIDELINE level of recommendation
•	 Recommendation statements from other clinical guidelines developed using an evidence-based approach and without 

serious biases—Moderately strong level of recommendation
Level 3: 
Supporting Evidence

•	 AASM Practice Parameter paper recommendations—OPTION level of recommendation
•	 AASM Best Practice Guide or Clinical Guideline recommendations—OPTION or CONSENSUS level of recommendation
•	 Recommendation statements from other clinical guidelines developed using an evidence-based approach and without 

serious biases—Lower levels of recommendation
•	 Conclusions from other systematic reviews and meta-analyses
•	 Randomized controlled trials with at least moderate effect size* and no serious bias/quality issues

Level 4: 
Workgroup Consensus

•	 Randomized controlled trials with low effect size**
•	 Observational studies
•	 Expert consensus of the Workgroup

*To calculate effect size (Cohen’s d ): http://www.uccs.edu/~lbecker/, moderate effect size = Cohen’s d ≥ 0.5.  
**To calculate effect size (Cohen’s d ): http://www.uccs.edu/~lbecker/, low effect size = Cohen’s d < 0.5.
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plan, (3) Objective assessment of OSA signs and symptoms in 
children with complex medical condition(s), (4) Reassessment 
of OSA signs and symptoms and (5) Objective assessment of 
positive airway pressure (PAP) therapy adherence.

As discussed earlier, children with OSA may present to 
various types of providers (e.g., primary care physicians; sleep 
specialists; and ear, nose and throat (ENT) surgeons), some of 
whom may or may not be specialists in sleep medicine. The 
Workgroup was challenged to identify process measures that 
were applicable to the different clinical venues where children 
with OSA are likely to be seen and to operationalize them so 
that they could be easily abstracted from patient health re-
cords as documented by key providers involved in pediatric 
OSA care. Symptom inventories, physical examinations, and 
management strategies for childhood OSA are not currently 
standardized across clinical practices. An evidence-based ac-
tion plan may vary widely across disciplines from referral to 
a specialist by the primary care physician, to ordering a PSG 
by the sleep specialist, or performing surgery by the otolaryn-
gologist, all of which are currently endorsed in the AAP clini-
cal practice guideline for diagnosis and management of OSA 
in childhood.1 In some cases, the only “contact” with a sleep 
medicine specialist is the interpretation of the PSG ordered by 
the primary care physician and subsequently reviewed by the 
otolaryngologist. Many children with OSA may never have 
contact with a sleep medicine specialist if they are directly re-
ferred to an otolaryngologist for adenotonsillectomy. For oto-
laryngologists, a diagnostic PSG for OSA is recommended for 
cases involving children with complex medical conditions or 
for children with OSA symptoms where there is a discrepancy 
in the signs and symptoms.7

Given the variety of settings in which childhood OSA patients 
may be seen and the diverse set of professional disciplines that 
are involved in their management, we decided that the quality 
measures for childhood OSA needed to be more inclusive and 
widely applicable than those that might be required for some of 
the other sleep disorders. Hence, the childhood OSA measures 
offer choices and flexibility to clinicians so that they are accept-
able and practical across diverse settings, but they still ensure 
that certain minimal practice standards are maintained.

As a result of our deliberations, the Workgroup developed 
the driver diagram shown in Figure 1. This diagram shows 
the two primary outcomes: (1) improve detection of childhood 
OSA and (2) reduce signs and symptoms of OSA. It also details 
how these outcomes are related to the process measures. The 
technical specifications associated with each of these quality 
measures can be found in the Appendix. These specifications 
outline how to calculate an individual provider’s performance 
in meeting these measures using a combination of diagnostic 
and CPT codes and chart review.

QUALITY MEASURES

Outcome 1 – Improve Detection of Childhood OSA

Description
Outcome 1, which is not a measured outcome, but rather a 

broad goal of care, is to improve detection of childhood OSA.

Supporting Evidence and Rationale
There are over 70 million children between the ages of 0 

and 17 years in the United States.10 Between 10% and 30% 
(7.4 to 22 million children) habitually snore,11 and between 1% 
and 5% (743,000–3,715,000 children) have obstructive sleep 
apnea syndrome.1 Both habitual snoring and obstructive sleep 
apnea syndrome have been linked to neurodevelopmental and 
behavioral difficulties.1,12,13 Data suggest that sleep disorders, 
including habitual snoring and obstructive sleep apnea, are 
under-diagnosed.14 Because these sleep disorders are treat-
able when recognized, it is imperative to improve their detec-
tion and ultimately reduce the associated neurodevelopmental 
consequences.

Issues Addressed During Development
There was no debate that this outcome was of paramount 

importance to the AASM, the expert panel, and the involved 
stakeholders. The main discussion points centered on how the 
outcome might be measured in a practical sense. It became 
clear that in this particular instance, this outcome was more of 
a guiding principle toward which the other quality measures 
drive the provider. This outcome addresses the importance of 
screening for OSA in otherwise healthy children as well as 
children with complex medical problems who are at high risk 
for childhood OSA.

Process Measure 1 – Assessment of Obstructive Sleep 
Apnea Symptoms and Risk Factors

Description
Proportion of patients aged < 18 years with snoring who 

had documentation of an assessment of at least one obstructive 
sleep apnea symptom or risk factor.

Exceptions and Exception Justifications
There were no exceptions for this measure.

Supporting Evidence and Rationale
There are well-described signs and symptoms of pediatric 

OSA which, when assessed, will improve diagnosis and man-
agement of childhood obstructive sleep apnea (see Table 2).1,2 
These clinical parameters focus on detection of uncomplicated 
OSA associated with adenotonsillar hypertrophy and/or obesity. 
Appropriate assessment should include history, physical exam, 
and screening for risk factors associated with pediatric OSA.1

The AASM identified certain conditions associated with an 
elevated prevalence of pediatric OSA in the Practice Param-
eters for the Respiratory Indications for Polysomnography in 
Children.4 These include obesity, Down syndrome, Prader-Willi 
syndrome, neuromuscular disorders, Chiari malformations and 
myelomeningocele, and craniofacial anomalies that obstruct 
the upper airway (including achondroplasia and Pierre Robin 
sequence), history of prematurity, allergic rhinitis, African 
American race, and family history of OSA. Furthermore, OSA 
was identified as an independent risk factor for hypertension.4

Relationship to Desired Outcome
Multiple studies cite risk factors for pediatric OSA includ-

ing anatomic crowding from adenotonsillar hypertrophy, 
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craniofacial features, obesity, genetic syndromes, neuromus-
cular weakness, prematurity, and ethnic variations. Well-doc-
umented neurobehavioral consequences and a growing body 
of cardiometabolic consequences are associated with pediatric 
OSA. Screening for symptoms, signs, and risk factors of OSA 
may help improve the accuracy of a comprehensive diagnosis.

Opportunities for Improvement/Gaps
Pediatric OSA is underdiagnosed. It is associated with a 

wide range of airway anomalies namely related to crowding of 

the oropharynx. Assessing for symptoms, signs, and risk fac-
tors of OSA may lead to improved identification and outcomes 
of OSA.

Issues Addressed During Development
There was no disagreement about the need to assess basic 

symptoms and risk factors when assessing a child for sus-
pected OSA.

Stakeholders reviewing the process measure were generally 
in agreement as well, though some expressed concerns about 

Figure 1—Pediatric OSA quality measures driver diagram.

Outcome #1: Improve detection of childhood OSA

Process #1: Assessment of OSA symptoms and risk 
factors
Process Measure #1: Proportion of patients aged < 18 years 
with snoring that had documentation of an assessment of at 
least one obstructive sleep apnea symptom or risk factor

Process #2: Initiation of an evidence-based action plan
Process Measure #2: Proportion of patients aged < 18 years 
with signs and symptoms of obstructive sleep apnea (OSA) 
that are offered watchful waiting/medical management, 
surgical management, referral for polysomnography testing, 
or referral to a sleep specialist, otolaryngologist, or other 
specialist experienced in evaluation and management of 
sleep disordered breathing in children within 12 months of 
the visit in which the signs and symptoms of OSA were first 
discussed

Process #3: Objective assessment of OSA signs and 
symptoms in children with complex medical conditions
Process Measure #3: Proportion of patients aged < 18 
years with complex medical conditions known to be at high-
risk for obstructive sleep apnea (OSA) AND with signs and 
symptoms of OSA that underwent a PSG or were referred 
to a sleep specialist, otolaryngologist, or other specialist 
experienced in the evaluation and management of OSA in 
children

Outcome #2: Reduce signs or symptoms of OSA
Outcome Measure #2: Proportion of patients aged < 18 
years diagnosed with obstructive sleep apnea (OSA) that 
showed a reduction in abnormal OSA signs or symptoms 
within 12 months after initiation of a management plan

Process #4: Reassessment of OSA signs and symptoms
Process Measure #4: Proportion of patients aged < 18 
years diagnosed with obstructive sleep apnea (OSA) whose 
abnormal signs and symptoms attributable to OSA were 
reassessed within 12 months of initiating a management plan

Process #5: Objective assessment of positive airway 
pressure therapy adherence
Process Measure #5: Proportion of patients aged < 18 
years diagnosed with obstructive sleep apnea that were 
prescribed positive airway pressure (PAP) therapy and had 
documentation of objectively measured adherence to PAP 
therapy within 3 months of starting therapy
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collecting and measuring data. Most recognized that this is 
part of a basic assessment of pediatric OSA and should be in-
cluded as part of the health record.

Process Measure 2 – Initiation of an Evidence-Based 
Action Plan

Description
Proportion of patients aged < 18 years with signs and symp-

toms of OSA that are offered watchful waiting/medical man-
agement, surgical management, referral for PSG testing, or 
referral to a sleep specialist, otolaryngologist, or other special-
ist experienced in evaluation and management of sleep disor-
dered breathing in children within 12 months of the visit in 
which the signs and symptoms of OSA were first discussed.

Exceptions and Exception Justifications
Medical Reasons: Patient has a complex medical condition 

known to be at high-risk for OSA (i.e., Down Syndrome, mor-
bid obesity, failure to thrive, sickle cell disease, achondropla-
sia, Prader-Willi syndrome, craniofacial abnormalities, other 
genetic syndromes, neuromuscular disorders, sickle cell dis-
ease, storage diseases, cor pulmonale related to OSA).

These complex patients with OSA would require a sleep 
study first (see process measure 3), followed by implementa-
tion of an action plan.

Patient Reasons: Patient or caregiver declines action be 
taken.

System Reasons: None.

Supporting Evidence and Rationale
If a child or adolescent snores on a regular basis and has any 

of the signs, symptoms or physical findings of OSA, clinicians 
should either (1) obtain a polysomnogram [Level 1] or (2) refer 
the patient to a sleep specialist or otolaryngologist for a more 
extensive evaluation.1 [Level 3]

If a child is determined to have OSA, has a clinical exami-
nation consistent with adenotonsillar hypertrophy, and does 
not have a contraindication to surgery, the clinician should 
recommend an evaluation by an otolaryngologist for surgical 
management, and adenotonsillectomy should be considered 
as a treatment option. If the child has OSA but does not have 
adenotonsillar hypertrophy, other treatments should be consid-
ered. Clinical judgment is required to determine the benefits 
of adenotonsillectomy compared with other treatment in obese 
children with varying degrees of adenotonsillar hypertrophy.1 
[Level 2]

Clinicians should recommend weight loss in addition to 
other therapy if a child/adolescent with OSA is overweight or 
obese.1 [Level 3]

If the child is referred for testing, the preferred test is over-
night in-lab polysomnography, which typically includes sensors 
for nasal and oral airflow, abdominal and chest wall movements, 
capnography, oximetry, continuous electroencephalography 
(six or more leads), electrooculography, electromyography, 
electrocardiography, and snore microphone. Esophageal pres-
sure monitoring may be offered in some sleep centers.

There also exist a few alternative sleep tests such as am-
bulatory PSG, nap PSG, oximetry, and audio/video recording 

from home, which have been most extensively studied in the 
research setting with some limited clinical testing. Most of 
these alternative tests have a low negative predictive value, in-
dicating that a negative result is insufficient to exclude OSA. 
These tests are not currently used in routine practice and are 
not the standard of care in the evaluation of pediatric sleep 
disordered breathing.

Relationship to Desired Outcome
Snoring and other signs and symptoms of OSA may be 

abnormal. It is critical for all children who snore to have an 
evidence-based action plan developed by the clinician during 
the visit in which snoring was discussed. This evaluation plan 
may include testing, referral to a specialist for additional eval-
uation/treatment, initiation of treatment, or watchful waiting 
with planned symptom reassessment within 12 months. Ad-
ditionally, if a child with snoring presents directly to a spe-
cialist, the specialist may proceed to testing or offer surgical 
or nonsurgical treatment options utilizing an evidence-based 
action plan.

Opportunities for Improvement/Gaps
Not all primary care or specialty clinicians receive adequate 

training in sleep medicine, leading to varying detection, evalu-
ation and treatment for the signs and symptoms of OSA. This 
process measure provides the opportunity for the provider 
to discuss the multiple treatment options available with the 
child and family. This measure helps to make the provider 
more aware of various surgical and noninvasive evaluations 
and treatment options, so the next step can be initiated (af-
ter assessment of obstructive sleep apnea symptoms and risk 
factors) during the visit in which signs and symptoms of ob-
structive sleep apnea were discussed.

Issues Addressed During Development
Several issues were discussed during development. Initial 

drafts of the process measures included separate measures for 
implementation of an evaluation plan and for education on the 

Table 2—Symptoms and signs of OSA.1,2

Nighttime symptoms
•	 Frequent snoring (≥3 nights/week)
•	 Labored breathing during sleep
•	 Gasps/snorting noises/observed episodes of apnea
•	 Sleep enuresis (especially secondary enuresis)
•	 Sleeping in a seated position or with the neck hyperextended
•	 Cyanosis
•	 Headaches on awakening

Daytime symptoms
•	 Daytime sleepiness
•	 Symptoms attributable to attention deficit hyperactivity disorder
•	 Learning problems
•	 Behavioral problems

Physical examination
•	 Weight and body mass index
•	 Blood pressure



390Journal of Clinical Sleep Medicine, Vol. 11, No. 3, 2015

SV Kothare, CL Rosen, RM Lloyd et al.

management and treatment options. The measures were ini-
tially separate, as implementation of an evaluation plan would 
lead to an increase in outcome #1 to improve the detection of 
childhood OSA, and education on the management and treat-
ment options would lead to an increase in outcome #2 to im-
prove the signs and symptoms of OSA. However, after review 
of stakeholder feedback and extensive Workgroup discussion, 
it was determined that the focus should be shifted to assess 
whether the clinician evaluated and initiated an evidence-based 
action plan. This allows each individual clinician to provide 
care that is compatible with the major guidelines regarding 
sleep disordered breathing. For example, a pediatrician or fam-
ily physician who identifies a child with snoring may develop 
a plan with the parent or caregiver that includes watchful wait-
ing, testing, or referral to a specialist. On the other hand, if 
a child with snoring presents to an otolaryngologist, then the 
otolaryngologist may develop a plan to proceed to adenotonsil-
lectomy, in line with the AAO-HNS guidelines. Additionally, a 
sleep specialist’s plan may focus on medical management op-
tions including PAP therapy. With the broadening of Process 
#2 to include initiation of an evidence-based action plan, both 
outcome measures will improve.

Process Measure 3 – Objective Assessment of OSA 
Signs and Symptoms in Children with Complex 
Medical Conditions

Description
Proportion of patients aged < 18 years with complex medical 

conditions known to be at high risk for OSA AND with signs 
and symptoms of OSA who underwent a PSG or were referred 
to a sleep specialist, otolaryngologist, or other specialist expe-
rienced in the evaluation and management of OSA in children.

Exceptions and Exception Justifications
Medical Reasons: Patient has an unstable medical condi-

tion (acute respiratory failure, decompensated heart failure, 
intractable epilepsy), patient has an allergy to sensors or mate-
rials used during PSG.

Patient Reasons: Patient cannot tolerate or cooperate with 
testing (testing is terminated), patient or caregiver declines or 
prefers watchful waiting.

System Reasons: Patient’s insurance (payer) does not pro-
vide coverage.

Polysomnography (PSG) may not be performed if the pa-
tient is medically unstable and cannot safely undergo the PSG. 
PSG may not be successful in patients with limited ability to 
cooperate or when caregiver support/cooperation is not avail-
able. In these cases, more limited channel studies may provide 
sufficient estimates of the presence and severity of suspected 
OSA. Alternative evaluation can include assessment by a spe-
cialist experienced in evaluation and management of sleep dis-
ordered breathing in children.

Supporting Evidence and Rationale
While there is incomplete consensus among various medical 

societies as to whether to recommend PSG as part of the diag-
nostic process for OSA in otherwise healthy children, there 
is agreement about its role in the evaluation of children with 

complex medical conditions known to be at high risk for OSA. 
Familiar examples include obesity, Down syndrome, Prader-
Willi syndrome, craniofacial abnormalities, achondroplasia, 
neuromuscular disorders, sickle cell disease, and mucopoly-
saccharidoses.1–5 Considered together, the evidence bases for 
these various medical society practice parameters and guide-
lines, in addition to several Level 4 studies that support that 
children with these specific conditions are at high risk for OSA 
or SDB15–18 provide a strong rationale for using PSG to assess 
signs and symptoms of OSA in high-risk children.

Relationship to Desired Outcome
The purpose of this measure is to improve quality of care 

and assist with the development of clinical treatment plans in 
children who (1) have complex medical conditions associated 
with a higher prevalence of OSA, (2) have signs and symptoms 
of OSA, and (3) are at increased risk for surgical or anesthetic 
complications because of their complex medical conditions and 
increased risk for residual OSA needing additional therapies.

Opportunities for Improvement/Gaps
In children who are at high risk of peri/postoperative respi-

ratory compromise due to complex medical conditions, pre-
operative PSG helps determine level of care and the need for 
peri/postoperative monitoring. Postoperative reassessment of 
residual OSA in patients at high risk will identify children in 
need of additional therapy for OSA.

Issues Addressed During Development
The pediatric OSA Workgroup concluded that this process 

measure was universally supported in the clinical practice 
guidelines of three major professional organizations. A poten-
tial limitation in implementation was that some children with 
complex medical conditions may have challenging behaviors 
or limited ability to cooperate with the PSG procedure. This 
problem was resolved by identifying specific exclusions and 
exceptions for this measure and by offering alternatives to 
PSG including evaluation by a medical specialist.

Outcome Measure 2 – Reduce Signs or Symptoms of 
OSA

Description
Proportion of patients aged < 18 years diagnosed with OSA 

who showed a reduction in OSA signs or symptoms within 12 
months after initiation of a management plan

Exceptions and Exception Justifications
Medical Reasons: None.
Patient Reasons: Patient does not return for follow-up; 

patient or caregiver declines treatment; patient cannot afford 
treatment.

System Reasons: Patient’s insurance (payer) does not pro-
vide coverage.

Supporting Evidence and Rationale
The proportion of patients who had residual OSA after ton-

sillectomy and adenoidectomy (AT) ranged from 13% to 29% 
in low risk populations to 73% when obese children were 
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included and stricter PSG criteria were used.1,2 [Level 1] As 
compared with a strategy of watchful waiting, surgical treat-
ment for the obstructive sleep apnea in school-age children did 
not significantly improve attention or executive function as 
measured by neuropsychological testing but did reduce OSA 
symptoms and improve secondary outcomes of behavior, qual-
ity of life, and PSG findings, thus providing evidence of ben-
eficial effects of early adenotonsillectomy.19 [Level 3] CPAP is 
effective in the treatment of OSA, but adherence is a major 
barrier.1,2 [Level 1] Intranasal corticosteroids are an option 
for children with mild OSA in whom AT is contraindicated 
or for mild residual OSA after AT.1,2 [Level 1] Weight loss is 
recommended in addition to other therapies in patients who are 
overweight or obese.1,2 [Level 1] Follow-up sleep studies are 
recommended in high-risk patients and patients with comor-
bidities to assess residual OSA.1,2,4,8 [Level 1]

Hence, it is important to assess outcomes after initiating 
various types of treatment options for OSA, so as to implement 
alternate treatment plans in case of partial or incomplete re-
sponse to treatment. This is important because of the effect of 
inadequate treatment of OSA on neurocognitive performance, 
daytime functioning and behavior, and overall quality of life.19

Opportunities for Improvement/Gaps
Every effort must be made by the treating physician, whether 

it is the primary care, ENT or sleep physician, to assess for im-
provement in signs and symptoms of OSA after treatment. In 
the future, better documentation of improvement in daytime 
functioning and school performance could also be imported 
into the electronic medical record (EMR) for meaningful as-
sessment of outcomes due to treatment of the OSA.

Issues Addressed During Development
The outcome measures needed to be clinically relevant, 

meaningful to the patient, easily assessed by the clinician, and 
easily extracted from chart review. Additionally, several out-
come measurement tools are only validated in research form. 
Lastly, given the many specialty physicians who provide care 
to children with sleep disordered breathing, each may have 
limited knowledge of or time to implement several sleep-spe-
cific research tools into a busy practice. Thus, this outcome 
measure is straightforward and part of the reassessment of any 
evidence-based action plan.

Process Measure 4 – Reassessment of OSA Signs and 
Symptoms

Description
Proportion of patients aged < 18 years diagnosed with OSA 

whose abnormal signs and symptoms attributable to OSA were 
reassessed within 12 months of initiating a management plan.

Exceptions and Exception Justifications
Medical Reasons: None.
Patient Reasons: Patient does not return for follow-up; 

patient or caregiver declines treatment; patient cannot afford 
treatment.

System Reasons: Patient’s insurance (payer) does not cover 
reassessment.

Supporting Evidence and Rationale
The value of reassessment of OSA symptoms after imple-

mentation of a management plan is supported by the American 
Academy of Sleep Medicine (AASM) Practice Parameters,4 an 
American Academy of Pediatrics Practice Guideline,1 and a 
randomized controlled clinical trial regarding AT in children.19

Relationship to Desired Outcome
Reassessment of children diagnosed with OSA after starting 

treatment to monitor response to therapy will identify children 
in need of additional or alternative therapy/intervention.

Opportunities for Improvement/Gaps
Patients identified as having significant residual symptoms 

can be offered additional effective therapies or have a new/al-
ternative treatment plan discussed and implemented.

Issues Addressed During Development
There was no disagreement about needing reassessment after 

an intervention for pediatric OSA. Most of the discussion issues 
regarding development of this particular process measure cen-
tered around timing and terminology. There was debate about 
what time zero was for assessment and what the final time was 
for reassessment. We settled on 12 months for reassessment, in 
spite of some stakeholder feedback asking that all reassessment 
be complete within 6 months, in part because of the highly spe-
cialized nature of the testing and limited pediatric resources 
for the testing. We were concerned that not all testing, analysis, 
intervention, and reassessment could reliably be completed in a 
majority of practice settings by 6 months.

Some believed we needed to specifically state the sequelae of 
inadequate reassessment of signs and symptoms. Our psychol-
ogy colleagues felt strongly that we needed to address behav-
ioral problems that might impact the willingness to initiate PAP 
therapy, maintain PAP adherence, or have a complete response 
to the treatment.

There was deliberation as to the need to separate assessment 
of PAP therapy adherence from general “reassessment.” Given 
the complex nature of PAP management, it soon became clear 
that would require a separate process measure.

This was a relatively straightforward process measure with 
limited level 1 supportive evidence (a single article), but con-
siderable level 2 and 3 supportive data.

Process Measure 5 – Objective Assessment of Positive 
Airway Pressure Therapy Adherence

Description
Proportion of patients aged < 18 years diagnosed with OSA 

who were prescribed positive airway pressure (PAP) therapy 
and had documentation of objectively measured adherence to 
PAP therapy within 3 months of starting therapy.

Exceptions and Exception Justifications
Medical Reasons: None.
Patient Reasons: Patient or caregiver declines to use PAP 

therapy at all; patient does not return for follow-up; patient or 
caregiver does not provide an electronic data card or wireless 
transmitter with the adherence data.
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System Reasons: Patient did not receive equipment as pre-
scribed; objective adherence mechanism is not available; mo-
dem or memory device is nonfunctional and cannot transmit 
adherence data.

PAP usage cannot be objectively assessed if the device 
does not have recording capability or if its recording system 
is faulty. Furthermore, usage cannot be assessed if the patient/
caregiver does not implement therapy or return for follow-up.

Supporting Evidence and Rationale
In adults, this recommendation was based on overwhelming 

evidence at all levels that patients with OSA overestimate their 
PAP utilization.20 [Level 1] There is similar evidence that par-
ents of children also overestimate their PAP utilization.2 [Level 2, 
Level 4] Greater usage early in treatment predicts better longer 
term usage, so intervention with families who are struggling to 
implement PAP therapy may improve long-term PAP use.21

Relationship to Desired Outcome
Neurobehavioral deficits such as daytime sleepiness, behav-

ioral problems, inattentiveness, and decreased quality of life 
are common in children with OSA. Children treated with PAP 
therapy exhibit significant improvements in multiple behav-
ioral domains.22

Opportunities for Improvement/Gaps
If adherence is suboptimal, then the clinician can institute 

measures to improve adherence (such as behavioral modifica-
tion or treating side effects of CPAP) and institute alternative 
treatments if these measures are ineffective.

Issues Addressed During Development
There was strong agreement within the Workgroup support-

ing objective documentation of PAP adherence in children us-
ing this therapy. In practice, the pediatric clinical population 
who use PAP therapy for OSA treatment are often children 
with more severe OSA, comorbidities, and vulnerability to the 
adverse consequences of untreated OSA.23,24

Typical documentation should include the average number 
of hours used per night that the PAP device is used (all nights 
and/or nights used), the percentage of nights per month that the 
device is used, and the percentage of nights used for at least 4 
hours per night. [Level 4] At this time, there are no universally 
agreed upon measures to determine a threshold for optimum 
use of PAP therapy in children.

In terms of the frequency at which adherence should be docu-
mented, the Workgroup selected 3 months after starting therapy 
at a minimum [Level 4]. Ideally, adherence should be reassessed 
at each encounter with the managing physician. Especially in 
children, the effect of growth on PAP needs has not been estab-
lished. Reassessment of need for CPAP and the ideal pressure 
prescription may be needed every one to two years. Future data 
about the role of auto-titrating PAP devices in management of 
OSA in children may change those empiric recommendations.

IMPLEMENTATION STRATEGIES

These measures were developed taking into account the 
various types of providers who may be evaluating, treating, 

and following pediatric patients with OSA. These providers 
may include primary care physicians (pediatricians and family 
medicine physicians), surgeons (primarily otolarynologists),  
sleep medicine physicians (who may or may not have had for-
mal training in pediatrics), and other providers within these 
fields including nurse practitioners and physician assistants. 
The measures were written with the intent that any of these 
providers will be able to provide acceptable documentation of 
their assessments, treatments or follow-up evaluations within 
the context of their individual practices. The measures were 
left intentionally broad to allow flexibility within the individ-
ual practices.

Given the broad spectrum of providers that may care for 
children with OSA, and the recognition that there may be lim-
ited pediatric-specific training, these measures are designed to 
help the provider implement a basic level of care required for 
diagnosing and managing pediatric OSA. One of the biggest 
challenges in diagnosing pediatric OSA is the recognition that 
it is not just dependent on an apnea-hypopnea index, but rather 
integration of the constellation of symptoms, physical findings, 
and descriptive nature of sleep (including positional prefer-
ences, airway protective maneuvers, and paradoxical breath-
ing). Other challenges include the technical considerations in 
performing polysomnography on children with intolerance of 
monitoring. Also, there are differences in scoring rules over 
the course of childhood. Currently, there is a lack of consen-
sus about utilizing the pediatric versus adult criterion in the 
adolescent population (ages 13 to 18 years).25 It is recognized 
that using the 4% hypopnea rule results in fewer adolescents 
meeting the criteria for OSA than the 3% rule.26

Practitioners will want to remain current with regard to 
the diagnostic criteria for pediatric OSA, as cited in the most 
recent International Classification of Sleep Disorders (ICSD) 
manual.27 Likewise, it will be necessary to remain updated on 
pediatric polysomnography scoring as provided by the most 
recent AASM Manual for the Scoring of Sleep and Associated 
Events.

FUTURE DIRECTIONS

Ideally, an electronic medical record ensuring truly mean-
ingful use will have built in prompts/reminders or “smart 
phrases” initiated by diagnosis codes to help guide providers 
who do not deal with particular diagnoses regularly on how 
to proceed and to make sure those who do are properly docu-
menting their evidence-based intervention’s success or failure. 
Development of these measures are a primitive, but important 
first step on that journey.

This manuscript, along with relevant clinical practice guide-
lines, should be used to assist physicians involved in the care 
of children with OSA in improved assessment, treatment, and 
follow-up, as well as inform them which relevant clinical infor-
mation should be documented for future revision and improve-
ment of outcome measures.
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Outcome Measure #2: Reduce signs or symptoms of OSA
Measure Description

Description Proportion of patients aged < 18 years diagnosed with OSA who showed a reduction in abnormal OSA signs and symptoms 
within 12 months after initiation of a management plan.

Measure Components

Denominator Statement All patients aged < 18 years diagnosed with OSA who initiated a management plan.

Exceptions

Medical Reasons: None.
Patient Reasons: Patient does not return for follow-up; patient or caregiver declines treatment; patient cannot afford 
treatment.
System Reasons: Patient’s insurance (payer) does not provide coverage.

Numerator Statement

Number of patients who have documented improvement in at least one of the abnormal nighttime symptoms or daytime 
functioning symptoms of OSA within 12 months after initiation of a management plan.
Symptoms and Signs of OSA:
Nighttime symptoms
•	 Frequent snoring (≥ 3 nights/week)
•	 Labored breathing during sleep
•	 Gasps/snorting noises/observed episodes of apnea
•	 Sleep enuresis (especially secondary enuresis)
•	 Sleeping in a seated position or with the neck hyperextended
•	 Cyanosis
•	 Headaches on awakening
Daytime functioning
•	 Daytime sleepiness
•	 Symptoms attributable to attention deficit hyperactivity disorder
•	 Learning problems
•	 Behavioral problems

APPENDIX

continues on the following page

Performance =
# of patients meeting numerator criteria

(# of patients meeting denominator criteria − # of patients with valid exclusions)

The following are the technical specifications for the pediatric OSA quality measures, which can be used to calculate an 
individual provider’s performance in meeting these measures. Tracking and periodically reviewing this performance data will 
help providers identify opportunities for improvement within their own practices.
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Technical Specifications: Administrative/Claims Data

Administrative claims data collection requires users to identify the eligible population (denominator) and numerator using codes recorded on claims or billing 
forms (electronic or paper). Users report a rate based on all patients in a given practice for whom data are available and who meet the eligible population/
denominator criteria. 

Denominator
(Eligible Population)

Patient is younger than 18 years of age.
Accompanied by
One of the following diagnosis codes indicating obstructive sleep apnea:
327.23 Obstructive sleep apnea (adult) (pediatric)
780.57 Unspecified sleep apnea
Accompanied by
One of the following patient encounter codes:
99201, 99202, 99203, 99204, 99205 (office/other outpatient services – new patient)
99211, 99212, 99213, 99214, 99215 (office/other outpatient services – established patient)
99241, 99242, 99243, 99244, 99245 (consult)

Exceptions
At least one of the following is documented in the patient chart:
•	 Patient does not return for follow-up.
•	 Patient or caregiver declines treatment.
•	 Patient cannot afford treatment or patient’s insurance (payer) does not provide coverage.

Numerator

Chart review indicates:
•	 Patient has documented improvement in at least one of the abnormal nighttime symptoms or daytime functioning symptoms 

of OSA.
Symptoms and Signs of OSA:
Nighttime symptoms

•	 Frequent snoring (≥ 3 nights/week)
•	 Labored breathing during sleep
•	 Gasps/snorting noises/observed episodes of apnea
•	 Sleep enuresis (especially secondary enuresis)
•	 Sleeping in a seated position or with the neck hyperextended
•	 Cyanosis
•	 Headaches on awakening

Daytime functioning
•	 Daytime sleepiness
•	 Symptoms attributable to attention deficit hyperactivity disorder
•	 Learning problems
•	 Behavioral problems

•	 Follow-up evaluation occurs within 12 months of initiation of a management plan.

Outcome Measure #2: Reduce signs or symptoms of OSA (continued )
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Process Measure #1: Assessment of OSA symptoms and risk factors
Measure Description

Description Proportion of patients aged < 18 years with snoring that had documentation of an assessment of at least one obstructive sleep 
apnea symptom or risk factor.

Measure Components

Denominator Statement All patients aged < 18 years with snoring.

Exceptions None.

Numerator Statement

Number of patients who had documentation of an assessment of at least one obstructive sleep apnea risk factor or a sign or 
symptom from the patient’s history or physical examination.
Symptoms and Signs of OSA:
History
•	 Frequent snoring (≥ 3 nights/week) – loudness and frequency should be documented
•	 Labored breathing during sleep
•	 Gasps/snorting noises/observed episodes of apnea
•	 Sleep enuresis (especially secondary enuresis; Enuresis after at least 6 months of continence.)
•	 Sleeping in a seated position or with the neck hyperextended
•	 Cyanosis
•	 Headaches on awakening
•	 Daytime sleepiness
•	 Attention deficit hyperactivity disorder
•	 Learning problems
Physical examination
•	 Underweight or overweight
•	 Tonsillar hypertrophy
•	 Adenoidal facies
•	 Micrognathia/retrognathia
•	 High-arched palate
•	 Failure to thrive
•	 Hypertension
Risk Factors
•	 Adenotonsillar hypertrophy
•	 Obesity
•	 Failure to thrive
•	 Craniofacial anomalies
•	 Neuromuscular disorders
•	 Mucopolysaccharidoses
•	 Orthodontic problems
•	 Genetic syndromes
•	 History of prematurity
•	 Family history of OSA
•	 Sickle cell disease
•	 Cor pulmonale

continues on the following page
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Technical Specifications: Administrative/Claims Data

Administrative claims data collection requires users to identify the eligible population (denominator) and numerator using codes recorded on claims or billing 
forms (electronic or paper). Users report a rate based on all patients in a given practice for whom data are available and who meet the eligible population/
denominator criteria. 

Denominator
(Eligible Population)

Patient is younger than 18 years of age.
Accompanied by
Documentation that patient snores or has noisy breathing (self-reported or caregiver reported).
OR
One of the following diagnosis codes:
780.57 Unspecified sleep apnea
786.09 Other respiratory abnormalities (e.g. snoring, labored breathing)
Accompanied by
One of the following patient encounter codes:
99201, 99202, 99203, 99204, 99205 (office/other outpatient services – new patient)
99211, 99212, 99213, 99214, 99215 (office/other outpatient services – established patient)
99241, 99242, 99243, 99244, 99245 (consult)

Exceptions None

Numerator

Chart review indicates:
•	 Patient is assessed (history, physical exam, risk factors) for obstructive sleep apnea and has at least one obstructive sleep 

apnea risk factor or a sign or symptom from the patient’s history or physical examination documented.
History:
•	 Frequent snoring (≥ 3 nights/week)
•	 Labored breathing during sleep
•	 Gasps/snorting noises/observed episodes of apnea
•	 Sleep enuresis (especially secondary enuresis)
•	 Sleeping in a seated position or with the neck hyperextended
•	 Cyanosis
•	 Headaches on awakening
•	 Daytime sleepiness
•	 Attention deficit hyperactivity disorder
•	 Learning problems
Physical Examination:
•	 Underweight or overweight
•	 Tonsillar hypertrophy
•	 Adenoidal facies
•	 Micrognathia/retrognathia
•	 High-arched palate
•	 Failure to thrive
•	 Hypertension
•	 Enuresis after at least 6 months of continence.
Risk Factors:
•	 Adenotonsillar hypertrophy
•	 Obesity
•	 Failure to thrive
•	 Craniofacial anomalies
•	 Neuromuscular disorders
•	 Mucopolysaccharidoses
•	 Orthodontic problems
•	 Genetic syndromes
•	 History of prematurity
•	 Family history of OSA
•	 Sickle cell disease
•	 Cor pulmonale

Process Measure #1: Assessment of OSA symptoms and risk factors (continued )
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Process Measure #2: Initiation of an evidence-based action plan
Measure Description

Description
Proportion of patients aged < 18 years with signs and symptoms of OSA who are offered watchful waiting/medical 
management, surgical management, referral for PSG testing, or referral to a sleep specialist, otolaryngologist, or other 
specialist experienced in evaluation and management of sleep disordered breathing in children within 12 months of the visit in 
which the signs and symptoms of OSA were first discussed.

Measure Components

Denominator Statement All patients aged < 18 years with signs and symptoms of OSA.

Exceptions

Medical Reasons: Patient has complex medical conditions known to be at high risk for OSA (i.e. Down Syndrome, morbid 
obesity, failure to thrive, sickle cell disease, achondroplasia, Prader-Willi syndrome, craniofacial abnormalities, other genetic 
syndromes, neuromuscular disorders, sickle cell disease, storage disease, cor pulmonale related to OSA).
Patient Reasons: Patient or caregiver refuses action.
System Reasons: None.

Numerator Statement
Number of patients who had documentation that they were offered symptom reassessment after watchful waiting, referral for 
PSG testing, or referral to a sleep specialist, otolaryngologist, or other specialist experienced in evaluation and management 
of sleep disordered breathing in children within 12 months of the visit in which the signs and symptoms of OSA were first 
discussed.

continues on the following page
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Technical Specifications: Administrative/Claims Data

Administrative claims data collection requires users to identify the eligible population (denominator) and numerator using codes recorded on claims or billing 
forms (electronic or paper). Users report a rate based on all patients in a given practice for whom data are available and who meet the eligible population/
denominator criteria. 

Denominator 
(Eligible Population)

Patient is younger than 18 years of age.
Accompanied by
Documentation that patient has one of the following by either self-report or caregiver report:
1.  Snoring or noisy breathing or
2.  Labored, paradoxical, or obstructed breathing during the child’s sleep
3.  Sleepiness, hyperactivity, behavioral problems, or learning problems
OR
One of the following diagnosis codes indicating OSA signs and symptoms:
780.54 Hypersomnia, unspecified
780.57 Unspecified sleep apnea
786.09 Other respiratory abnormalities (e.g. snoring, labored breathing)
Accompanied by
One of the following patient encounter codes:
99201, 99202, 99203, 99204, 99205 (office/other outpatient services – new patient)
99211, 99212, 99213, 99214, 99215 (office/other outpatient services – established patient)
99241, 99242, 99243, 99244, 99245 (consult)

Exceptions

At least one of the following is documented in the patient chart:
•	 Patient or caregiver declines action be taken.
•	 Diagnosis of a complex medical conditions including, but not limited to:

•	 271.0 Glycogenosis
•	 272.7 Lipidoses
•	 277.5 Mucopolysaccharidosis
•	 278.00 Obesity
•	 278.01 Morbid obesity
•	 282.60, 282.61, 282.63, 282.68 Sickle-cell disease (without crisis)
•	 343.9 Cerebral palsy
•	 359 Muscular dystrophy
•	 416.9 Chronic pulmonary heart disease, unspecified
•	 741 Meningomyelocele
•	 756 Anomalies of the face and neck
•	 756.4 Chondrodystrophy
•	 758.0 Down syndrome
•	 759.81 Prader-Willi syndrome
•	 783.41 Failure to thrive

Numerator

Chart review indicates:
•	 Patient is offered one of the following interventions:

•	 Polysomnography:
95782 Polysomnography < 6 years of age
95783 Polysomnography w/PAP < 6 years of age
95810 Polysomnography ≥ 6 years of age
95811 Polysomnography w/PAP ≥ 6 years of age

•	 Referral to a sleep specialist, otolaryngologist, or other specialist experienced in evaluation and management of sleep 
disordered breathing in children.

•	 Watchful waiting/medical management or surgical management.
•	 One of the above interventions was offered within 12 months of the visit in which the symptoms of OSA were first 

discussed.

Process Measure #2: Initiation of an evidence-based action plan (continued )
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Process Measure #3: Objective assessment of OSA signs and symptoms in children with complex medical 
conditions

Measure Description

Description
Proportion of patients aged < 18 years with complex medical conditions known to be at high risk for OSA and with signs and 
symptoms of OSA who underwent a PSG or were referred to a sleep specialist, otolaryngologist, or other specialist experi-
enced in evaluation and management of OSA in children.

Measure Components

Denominator Statement
All patients aged < 18 years with complex medical conditions known to be at high risk for OSA (i.e. Down Syndrome, morbid 
obesity, failure to thrive, sickle cell disease, achondroplasia, Prader-Willi syndrome, craniofacial abnormalities, other genetic 
syndromes, neuromuscular disorders, sickle cell disease, storage diseases, cor pulmonale related to OSA) and with signs and 
symptoms of OSA .

Exceptions

Medical Reasons: Patients with unstable medical conditions (acute respiratory failure, decompensated heart failure, intrac-
table epilepsy); patients with allergy to sensors.
Patient Reasons: Patient cannot tolerate testing (testing is terminated), patient or caregiver declines reassessment or prefers 
watchful waiting.
System Reasons: Patient’s insurance (payer) does not provide coverage.

Numerator Statement

Number of patients who were ordered an objective assessment of their signs and symptoms of OSA, which could include 
either a:

1)	 PSG ordered directly or by specialty physician (sleep, ENT, other)
2)	 Referral to a sleep medicine, otolaryngologist, or other specialist experienced in evaluation and management of OSA in 

children for objective assessment

continues on the following page
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Technical Specifications: Administrative/Claims Data

Administrative claims data collection requires users to identify the eligible population (denominator) and numerator using codes recorded on claims or billing 
forms (electronic or paper). Users report a rate based on all patients in a given practice for whom data are available and who meet the eligible population/
denominator criteria. 

Denominator
(Eligible Population)

Patient is younger than 18 years of age.
Accompanied by
Documentation that patient has one of the following by either self-report or caregiver report:

1.	Snoring or noisy breathing or
2.	Labored, paradoxical, or obstructed breathing during the child’s sleep
3.	Sleepiness, hyperactivity, behavioral problems, or learning problems

OR
One of the following diagnosis codes indicating OSA signs and symptoms:
780.54 Hypersomnia, unspecified
780.57 Unspecified sleep apnea
786.09 Other respiratory abnormalities (e.g. snoring, labored breathing)
Accompanied by
One of the following patient encounter codes:
99201, 99202, 99203, 99204, 99205 (office/other outpatient services – new patient)
99211, 99212, 99213, 99214, 99215 (office/other outpatient services – established patient)
99241, 99242, 99243, 99244, 99245 (consult)
Accompanied by
Diagnosis of a complex medical conditions including, but not limited to:
•	 271.0 Glycogenosis
•	 272.7 Lipidoses
•	 277.5 Mucopolysaccharidosis
•	 278.00 Obesity
•	 278.01 Morbid obesity
•	 282.60, 282.61, 282.63, 282.68 Sickle-cell disease (without crisis)
•	 343.9 Cerebral palsy
•	 359 Muscular dystrophy
•	 416.9 Chronic pulmonary heart disease, unspecified
•	 741 Meningomyelocele
•	 756 Anomalies of the face and neck
•	 756.4 Chondrodystrophy
•	 758.0 Down syndrome
•	 759.81 Prader-Willi syndrome
•	 783.41 Failure to thrive

Exceptions

At least one of the following is documented in the patient chart:
•	 Patient has unstable medical condition including:

•	 428.0 Congestive heart failure
•	 345 Epilepsy and recurrent seizures (coded with 5th digit of 1 indicating intractable)
•	 518.81 Acute respiratory failure

•	 Patient has allergy to sensors.
•	 Patient or caregiver declines testing.
•	 Patient or caregiver prefers watchful waiting.
•	 Patient cannot tolerate testing (testing is terminated).
•	 Patient’s insurance (payer) does not provide coverage.

Numerator

Chart review indicates:
•	 Patient’s signs and symptoms of OSA were objectively assessed by either:

1)  PSG ordered directly or by specialty physician (sleep, ENT, other)
•	 95782 Polysomnography < 6 years of age
•	 95783 Polysomnography w/PAP < 6 years of age
•	 95810 Polysomnography ≥ 6 years of age
•	 95811 Polysomnography w/PAP ≥ 6 years of age

2)  �Referral to a sleep medicine, otolaryngologist, or other specialist experienced in evaluation and management of OSA in 
children for objective assessment.

Process Measure #3: Objective assessment of OSA signs and symptoms in children with complex medical 
conditions (continued )
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Process Measure #4: Reassessment of OSA signs and symptoms
Measure Description

Description Proportion of patients aged < 18 years diagnosed with OSA whose abnormal signs and symptoms attributable to OSA were 
reassessed within 12 months of initiating a management plan.

Measure Components

Denominator Statement All patients aged < 18 years diagnosed with OSA who initiated a management plan.

Exceptions
Medical Reasons: None.
Patient Reasons: Patient does not return for follow-up; patient or caregiver refuses treatment; patient cannot afford treatment.
System Reasons: Patient’s insurance (payer) does not cover reassessment.

Numerator Statement

Number of patients whose abnormal signs and symptoms attributable to OSA were reassessed at least annually after initiating 
a management plan.
Reassessment could include one or more of the following:
•	 Documentation that the provider asked about the abnormal signs and symptoms attributable to OSA and included notation 

of stability, improvement, or decline compared to baseline assessment
•	 Documentation of a validated subjective or objective assessment of a particular abnormal sign or symptoms of OSA (e.g., 

Epworth Sleepiness Scale or follow-up PSG) and included notation of stability, improvement, or decline compared to 
baseline assessment

Symptoms and Signs of OSA:
Nighttime symptoms
Frequent snoring (≥ 3 nights/week)
Labored breathing during sleep
Gasps/snorting noises/observed episodes of apnea
Sleep enuresis (especially secondary enuresis)
Sleeping in a seated position or with the neck hyperextended
Cyanosis
Headaches on awakening
Daytime functioning
Daytime sleepiness
Symptoms attributable to attention deficit hyperactivity disorder
Learning problems

continues on the following page
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Quality Measures: Pediatric OSA

Technical Specifications: Administrative/Claims Data

Administrative claims data collection requires users to identify the eligible population (denominator) and numerator using codes recorded on claims or billing 
forms (electronic or paper). Users report a rate based on all patients in a given practice for whom data are available and who meet the eligible population/
denominator criteria. 

Denominator
(Eligible Population)

Patient is younger than 18 years of age.
Accompanied by
Diagnosis code indicating obstructive sleep apnea:
327.23 Obstructive sleep apnea (adult) (pediatric)
Accompanied by
One of the following patient encounter codes:
99201, 99202, 99203, 99204, 99205 (office/other outpatient services – new patient)
99211, 99212, 99213, 99214, 99215 (office/other outpatient services – established patient)
99241, 99242, 99243, 99244, 99245 (consult)
Accompanied by
Documentation that a management plan was initiated.

Exceptions

At least one of the following is documented in the patient chart:
•	 Patient does not return for follow-up visit.
•	 Patient or caregiver refuses treatment.
•	 Patient cannot afford treatment.
•	 Patient’s insurance (payer) does not cover reassessment.

Numerator

Chart review indicates:
•	 Patient’s abnormal signs and symptoms were reassessed.

Reassessment could include one or more of the following:
•	 Documentation that the provider asked about the abnormal signs and symptoms attributable to OSA and included nota-

tion of stability, improvement, or decline compared to baseline assessment
•	 Documentation of a validated subjective or objective assessment of a particular abnormal sign or symptoms of OSA 

(e.g. Epworth Sleepiness Scale or follow-up PSG) and included notation of stability, improvement, or decline compared 
to baseline assessment

•	 Reassessment of abnormal signs and symptoms occurs at least annually after initiating the management plan. 

Process Measure #4: Reassessment of OSA signs and symptoms (continued )



404Journal of Clinical Sleep Medicine, Vol. 11, No. 3, 2015

SV Kothare, CL Rosen, RM Lloyd et al.

Process Measure #5: Objective assessment of positive airway pressure therapy adherence
Measure Description

Description Proportion of patients aged < 18 years diagnosed with OSA who were prescribed positive airway pressure therapy and had 
documentation of objectively measured adherence to positive airway pressure therapy within 3 months of starting therapy.

Measure Components

Denominator Statement All patients aged < 18 years diagnosed with OSA who were prescribed positive airway pressure therapy.

Exceptions

Medical Reasons: None.
Patients Reasons: Patient or caregiver declines to use PAP therapy; patient does not return for follow-up; patient or caregiver 
does not provide an electronic data card or wireless transmitter with the adherence data.
System Reasons: Patient did not receive equipment as prescribed; objective adherence mechanism is not available; modem 
or memory device is non-functional and cannot transmit adherence data.

Numerator Statement Number of patients who had documentation of objectively measured PAP therapy usage within 3 months of starting therapy.

Technical Specifications: Administrative/Claims Data

Administrative claims data collection requires users to identify the eligible population (denominator) and numerator using codes recorded on claims or billing 
forms (electronic or paper). Users report a rate based on all patients in a given practice for whom data are available and who meet the eligible population/
denominator criteria. 

Denominator
(Eligible Population)

Patient is younger than 18 years of age.
Accompanied by
Diagnosis code indicating obstructive sleep apnea:
327.23 Obstructive sleep apnea (adult) (pediatric)
Accompanied by
One of the following patient encounter codes:
99201, 99202, 99203, 99204, 99205 (office/other outpatient services – new patient)
99211, 99212, 99213, 99214, 99215 (office/other outpatient services – established patient)
99241, 99242, 99243, 99244, 99245 (consult)
Accompanied by
Documentation that the patient was prescribed positive airway pressure therapy.

Exceptions

At least one of the following is documented in the patient chart:
•	 Objective adherence mechanism is not available.
•	 Modem or memory device is non-functional and cannot transmit adherence data.
•	 Patient or caregiver does not provide an electronic data card or wireless transmitter with the adherence data.
•	 Patient does not return for follow-up.
•	 Patient or caregiver declines to use PAP therapy.
•	 Patient did not receive equipment as prescribed.

Numerator
Chart review indicates:
•	 Patient’s adherence to PAP therapy is objectively measured.
•	 Objective measurement of adherence occurs within 3 months of equipment set-up.


