
Bell, Whistles, and Leak Profiles

Positive airway pressure (PAP) therapy is almost uni-
versally effective in treating obstructive sleep apnea. The
biggest obstacle in treating obstructive sleep apnea is get-
ting patients to use the PAP device.

The term “adherence” is gaining favor over the term
“compliance.” The definition of PAP adherence varies, but
the generally accepted (and somewhat arbitrarily chosen)
definition is � 4 hours per night. PAP adherence rates
vary widely. A large study in the United Kingdom found
a 10-year adherence rate of 70%.1 Another study that fol-
lowed a non-insured population in the United States found
an adherence rate of 48%, but the rate dropped to 30% if
the patients who did not follow up in clinic were consid-
ered non-adherent.2 Regardless of the population studied,
inadequate adherence is a big problem.

Research on adherence can be divided into 2 broad cat-
egories: interventions that increase adherence (eg, mask
changes, auto-titrating devices vs fixed pressure devices),
and predictors of non-adherence (eg, age, severity of ob-
structive sleep apnea). Research on predictors of non-ad-
herence will help clinicians identify individuals who may
not adhere to PAP therapy, but that knowledge will be
useful only if we can improve adherence. Unfortunately,
little progress has been made on this front.

As long-term adherence patterns are established within
the first 7 days of PAP therapy, early intervention is
important.3 Behavioral and non-behavioral interventions
have been studied. The most effective interventions are
behavioral,4,5 but these interventions are time and labor
intensive for both the patient and the practitioner. Non-
behavioral interventions include changing masks or im-
proving mask fit, heated humidification, using a bi-level
(BiPAP) device or a flexible bi-level device (eg, C-flex,
Respironics, Pittsburgh, Pennsylvania), or using an au-
to-titrating device. Some of these interventions have
shown early promise in selected groups, but others have
shown no advantage.6

Advances in device technology are not limited to pres-
sure modification. Most current PAP devices record sev-
eral variables in addition to hours used per night and num-
ber of nights used. Adherence data over the last 8 months
from a patient in our clinic yielded a 15-page report that
included values such as “average vibratory snore index,”
“average maximum leak,” “average 90% leak,” and “av-
erage max leak.” A full hour-by-hour report of each night
was also available, in a hypogram-like graph. Intuition and

anecdotal evidence indicate that a high level of leak re-
quires some sort of intervention, but beyond that it is
unclear what all these data mean.

SEE THE ORIGINAL STUDY ON PAGE 591

In this issue of the Journal, Baltzan et al7 describe 2
types of leak: serrated leak and continuous leak. They
prospectively followed 35 patients, downloaded adherence
data, manually analyzed one week of leak data from each
patient to determine the percentage of time the patients
spent in the 2 leak states, and administered adverse-effects
questionnaires.

The inter-rater reliability with their leak-scoring method
was good. The machine-reported levels of “90% leak” and
“average leak” correlated modestly with the percentage of
time in continuous and serrated leak. Respironics and
ResMed did not respond to a request for clarification of
these values. The adverse effects (mouth air leak, dry mouth,
morning stuffy nose, rhinorrhea, and headache) correlated
with percentage time in serrated leak (P � .01), whereas
adherence did not. Adherence was lower in the highest
quartile of percentage time in continuous leak, although
Baltzan et al postulate that that may be a chance finding.
Regardless, adherence was good in the highest quartile and
the lower 3 quartiles of percentage time in continuous leak
(6.66 � 1.72 h/night vs 5.28 � 2.24 h/night).

How does this study help interpret the mountain of leak
data that now accompanies most adherence downloads?
Although it is an interesting proof-of-concept article, their
method will not help much until further study is performed.
The majority of patients have adverse effects from PAP
therapy, but the adverse effects do not seem to be a de-
terrent to adherence.3 In addition, simple interventions such
as mask adjustment, heated humidification, nasal steroids,
and education convert 24% of non-adherent patients to
adherent patients after one week,8 and these can be per-
formed without analyzing leak data.

Since both types of leak correlate with a high level of
machine-reported leak, a manual inspection of the leak
graph is necessary to determine which kind of leak the
patient is experiencing. It is uncertain whether the type of
leak matters. The patient population in the Baltzan et al
study was selected because they were likely to be highly
adherent to therapy, and indeed they were. The type of
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leak may correlate with adherence in a more general pop-
ulation. Studies are needed that show which interventions
address each type of leak, and if those interventions con-
vert a non-adherent patient to an adherent patient. Such
findings could then be applied to the 75% of patients who
do not respond to simple interventions.8 Some research
also suggests that there is a drop in adherence after 3 months
of PAP,9 and leak profile inspection could guide interven-
tions in that group.

Although no solid conclusions can be drawn from the Bal-
tzan et al study,7 it provides a starting point for interpreting
the overwhelming amount of data that now comes with each
adherence report. One day clinicians may use the data to
improve adherence, which is simultaneously the biggest im-
pediment to the treatment of sleep-disordered breathing and
the most frustrating aspect of practicing sleep medicine.
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