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Clinical Review

How to Make Your Patient With  
Sleep Apnea a Super User of Positive 

Airway Pressure Therapy
COL (Ret) Daniel T. O’Brien, MPAS, PA-C; Shelley Knowles, MD;   

David M. Candelario, RRT-NPS, RRT-SDS; Marc R. Robinson, PhD, USAFR;  
and Susmita Chowdhuri, MD

Maximizing adherence to positive airway pressure among veterans requires implementing a 
team approach, setting expectations, and educating patients about the benefits of therapy. 

A
dherence to positive airway 
pressure (PAP) therapy is a 
difficult patient manage-
ment issue. Clinicians at the 

John D. Dingell VA Medical Center 
in Detroit (VAMC Detroit) developed 
the O’Brien criteria and extensive pa-
tient education materials to increase 
patient adherence. The importance 
of PAP therapy and the reasons vet-
erans should sleep with a PAP ma-
chine for 7 to 9 hours each night 
are stressed (many sleep only 4 to  
5 hours). Several recent studies have 
confirmed widely varying PAP ther-
apy adherence rates (30%-84%).1-13 A 
majority of patients indicated that 
mask discomfort is the primary rea-
son for nonadherence.1 

Adherence is affected by many fac-
tors, including heated humidity, pa-
tient education, mask type, and type 
of PAP machine (eg, continuous PAP 

[CPAP] vs bilevel PAP [BPAP]; auto-
PAP vs CPAP). Other factors, such as 
race and economic status, also affect 
adherence.14 The Wisconsin Sleep 
Cohort Study found that patients 
with moderate-to-severe untreated 
obstructive sleep apnea (OSA) were  
4 to 5 times more likely to die of a 
cardiovascular event and 3 times 
more likely to die of any cause.15 
The morbidity and mortality associ-
ated with severe untreated OSA led 
the clinicians to intensify treatment  
efforts.16

In this article, the authors sum-
marize the initiative at the VAMC 
Detroit to enhance PAP therapy ad-
herence in patients with sleep 
apnea. The goal was to motivate 
patients to maximize PAP machine 
use. This article is a guide that fed-
eral health care providers and their 
civilian counterparts in the private 

sector can use to maximize PAP 
machine use. Working toward that 
goal, a set of PAP “super user” crite-
ria was developed and used to create 
a 5-point method for encouraging pa-
tients to maximize adherence to PAP 
therapy.

BACKGROUND 
Positive airway pressure is the room 
air pressure, measured in centime-
ters of H2O, which splints open the 
airway to prevent snoring, apneas, 
and hypopneas. An apnea is a 90%-
plus airway obstruction that lasts 
longer than 10 seconds and is seen 
with sleep study polysomnography. 
A hypopnea is a 30%-plus airway 
obstruction that lasts longer than  
10 seconds and is accompanied 
by a 3% drop in pulse oximetry 
(SpO2

). 
A CPAP device delivers pressure 

continuously through a medical air 
compressor or flow generator called 
a PAP machine. The BPAP machine 
has separate inspiratory pressure and 
expiratory pressure. Auto-PAP ma-
chines give minimum pressure and 
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maximum pressure usually between  
the range of 4 cm H2O to 20 cm H2O. 
This machine finds the user’s me-
dian pressure (90th percentile) and  
maximum pressure and averages 
pressure over a specified period of 
use. The auto-PAP can then be set to 
CPAP mode and the pressure fixed or 
set to the 90th percentile.

O’BRIEN CRITERIA
The O’Brien criteria for PAP super-
user status (Table 1) were developed 
for maximizing PAP machine use and 
presented at the 2013 John D. Ding-
ell Sleep and Wake Disorders Cen-
ter Symposium. There is no other 
published reference or criteria pro-
posed for maximizing PAP machine 
adherence. A recent study on sleep 
time criteria suggested that a higher 
percentage of patients achieved nor-
mal functioning with longer duration 
nightly CPAP therapy, which is in 
line with the authors’ recommended 
PAP machine use duration.17

Positive airway pressure therapy 
is eligible for insurance reimburse-
ment by Medicare and third-party 
payers for adult patients who have 
OSA and achieve 4 hours of nightly 
use for 70% of nights over 30 days. 
Coverage for CPAP therapy is ini-
tially limited to 12 weeks during 
which beneficiaries with an OSA di-
agnosis can be identified and any 
therapy benefits documented. Sub-
sequent CPAP therapy is covered 
only for those OSA patients who 
benefit during the 12-week period.18

At VAMC Detroit, the data cov-
ering the previous 30 days of use is 
downloaded. Medicare allows for 
the best 30-day period out of the  
12-week window. The hospital, along 
with Harper Hospital and the Detroit 
Medical Centers in conjunction with 
the Wayne State University sleep 
program, is an Academic Center of 
Distinction, which follows the sleep 

guidelines and practice parameters 
for Medicare, third-party insurance 
companies, and the American Acad-
emy of Sleep Medicine. 

The sleep clinic clinicians fol-
low the clinical guidelines for evalu-
ation, management, and long-term 
care of adults with OSA.19,20 Fol-
low-up visits are scheduled and 
made on a consultation basis up to  
90 days for the required download or 
as necessary for PAP therapy. In this 
initiative, practitioners offer veteran-
specific patient care with PAP therapy 
that exceeds Medicare guidelines. 
The success of this process yielded a 
growing cohort of PAP super users at 
VAMC Detroit. These patients exceed 
the Medicare criterion of 4 hours of 
nightly use for 70% of nights over 30 
days. Thus, 4 hours of nightly use for 

100% of nights over the same period 
was proposed as another criterion. 

The super-user criteria, which 
provide motivation to reach the top, 
stimulate many patients to achieve 
the Medicare criteria. All 5 criteria 
must be satisfied to attain super-user 
status, and becoming a super user 
is not easy. In fact, the expectation 
is that, if an adherence data study is 
conducted, it will show that only a 
small percentage of all users meet 
the criteria. Maximum adherence is 
expected to be the tail (3%-4%) of a 
bell-shaped curve.

PAP SUPER-USER STATUS
At the initial evaluation, practitio-
ners create a self-fulfilling prophecy 
that, as first described by Merton, 
sets expectations.21 A self-fulfilling 
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prophecy is a prediction that directly 
or indirectly causes the prediction  
to become true as a result of the 
positive feedback between belief and 
behavior.21 The personnel at VAMC 
Detroit sleep clinic set a tone that 
enables patients to meet and ex-
ceed the Medicare sleep guidelines 
and their expectations. Patients are 
encouraged to make it their per-
sonal mission to achieve the goal of 
becoming a PAP super user. The pa-
tients receive the O’Brien criteria for 
PAP super-user status—guidelines 
thought to contribute to higher 
quality of life.

The Medicare criterion empha-
sized is the minimum required for 
full adherence. The goal is to reduce 
sleepiness and increase well-being. 
The literature shows that increasing 
duration of sleep results in lower 
daytime sleepiness.22 Inadequate 
sleep has many detrimental effects. 
According to a recent study, insuf-
ficient sleep contributes to weight 
gain.22 Desired patient outcomes 
are increased sleep time without 
arousals, increased slow-wave sleep 
(SWS), consolidation of memories 
and rapid eye movement (REM), 
and improvement in emotional 

and procedural skill memories.23 
Patients are informed that using a 
PAP machine for 7 to 9 hours can 
reduce excessive daytime sleepiness 
and allow for more SWS and REM 
sleep, which help improve memory, 
judgment, and concentration. Many 
other studies have shown how  
7 to 9 hours of sleep benefit adults. 
Thus, 7 to 9 hours became the crite-
rion for maximizing PAP sleep time.

Initial Evaluation and Sleep Study
A primary care provider can en-
roll a patient into the clinic for a 
sleep study by requesting an evalu-
ation. The consultation is then  
triaged using the STOP-BANG (Snor-
ing, Tiredness, Observed apnea, high 
blood Pressure–Body mass index 
> 35, Age > 50, Neck circumfer-
ence > 40 cm, Gender male) ques-
tionnaire. The STOP-BANG has 
a high sensitivity for predicting  
moderate-to-severe (87.0%) and 
severe (70.4%) sleep-disordered 
breathing.24 More than 3 affirmative 
answers indicate a high risk for sleep-
disordered breathing and is cause for  
ordering a sleep study.

CPAP Group Class
Patients with a diagnosis of sleep 
apnea subsequently receive their 
CPAP machines when they attend 
a 2-hour group class taught by a re-
spiratory therapist. Group education 
sessions increase the chance of is-
suing more machines and provid-
ing better education.25 One study 
found that “attendance in a group 
clinic designed to encourage com-
pliance with CPAP therapy pro-
vided a simple and effective means 
of improving treatment of OSA.”25 

In class, the respiratory therapist 
briefly assesses each patient’s CPAP 
prescription, describes the patient’s 
type of sleep apnea and final diagno-
sis, and reviews the CPAP machine’s 

features. Veterans are then instructed 
to take their CPAP machines home to 
use all night, every night for 4 weeks. 
All night is defined as a period of  
7.5 to 8 hours, as population-based 
study results have shown that sleep 
of this duration is associated with 
lowest cardiovascular morbidity and 
mortality. After the initial 4-plus 
weeks of machine use, patients with 
all their CPAP equipment are seen in 
the sleep clinic.

First Sleep Clinic Follow-Up Visit
At first follow-up, patients are asked 
for a subjective evaluation of their 
sleep. Most state they are “better” 
with PAP therapy. Each patient’s 
mask is checked and refitted with the 
patient’s prescribed pressure.

Patients are informed of their PAP 
settings and requirements from the 
sleep study and told their particular 
“magic pressure.” Patients under-
stand that a person’s magic pressure, 
determined in the laboratory, is the 
pressure of room air blown into the 
nose, mouth, or both that eliminates 
not only snoring, but also partial and 
complete airway obstructions (hy-
popneas, apneas). Patients are asked 
to remember their particular magic 
pressure and their AHI and told their 
OSA status (mild, moderate, or se-
vere) as assessed by the laboratory 
study.26 Extensive education on sleep 
apnea and treatment are also ad-
dressed. Education and training are 
among the most important tenets of 
PAP therapy, and these are incorpo-
rated into all encounters.25,26

PAP Data Report and Leak
The CPAP data are downloaded 
and printed. If adherence is subop-
timal, clinician and patient discuss 
increasing adherence and possibly 
becoming a super user. The patient 
receives a copy of the report, which 
can be compared with the patient’s 

Table 1. O’Brien Criteria for  
Attaining PAP Super-User 
Status (All 5 Criteria Must  
Be Met)a

1. 30-day adherence: 100% nightly use

2. Use > 4 hours: 100%

3.  Nightly duration of use: Total sleep time 

with PAP, 7 to 9 hours per night

4. Leak: ≤ 5% (or ≤ 15 minutes) per night

5.  Target AHI: Minimum AHI < 5 per hour 

but as close to 0 as possible

Abbreviations: AHI, apnea-hypopnea index; 
PAP, positive airway pressure.
aPresented at 2013 John D. Dingell Sleep and 
Wake Disorders Center Sleep Symposium.
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adherence statistics and with the ad-
herence statistics of similar patients 
who are super users. A few blacked-
out names are posted on the board 
in front of the provider’s computer 
station. Patients can thus easily see 
that attaining super-user status is 
very difficult but possible. Some pa-
tients maximize their therapy and are 
designated PAP super users. These 
patients are proud to receive this des-
ignation, and they strive to keep it.

Data downloads are crucial for 
adherence. In a recent study, the 
American Thoracic Society stated, 
“Providers need to be able to inter-
pret adherence systems.”27 

The clinic provides a summary 
report on each patient’s adherence. 
A provider interpretation is added, 
and the report is copied into the 
Computer Patient Record System. 

After the report is downloaded, 
the provider checks for correct 
pressure and then for a large leak. 
A large leak is an unintentional 
leak (the total amount that leaks 
but not including leak from the 
mask) > 5% of the night. A leak of  
> 15 minutes was added to the su-
per-user criteria, because some 
software provides the average time 
of a large leak per day in minutes.28 
Many veterans sleep only 4 to 
5 hours nightly (300 minutes  
× 5% = 15 minutes). Therefore, the 
leak should not be more than 5% or 
15 minutes for a veteran sleeping  
5 hours. 

The machine indicates a per-
centage of leak on the patient self-
check LED screen for adherence. 
There is no standardized leak cri-
terion used by all flow-generator 
manufacturers. Every mask has vent-
ing designed to leak intentionally  
so that the patient does not rebreathe 
air CO2. The main concern is unin-
tentional leaks above the intentional 
leak or venting threshold.

The ResMed CPAP (ResMed 
Corp, San Diego, CA) maximum in-
tentional leak is 24 L/min.29 Above 
that level is large leak. The exact leak 
amount varies by interface (mask) 
based on pressure and mask type.2,12 

The larger the interface surface 
area, the larger the leak. Uninten-
tional leak is higher with the full-face 
mask than with the nasal mask, most 
likely because there is more opportu-
nity for leakage with the larger sur-
face area of the full-face mask. Nasal 
pillows seem to leak less because of 
their smaller surface area, but more 
studies on mask interfaces are needed 
to validate this finding.

Chin Strap
Adding a chin strap improved pa-
tient adherence, nightly duration 
of use, residual AHI, and leak in pa-
tients with sleep apnea.30 Other in-
vestigators reported reduced OSA, 
confirmed by polysomnography and 
nasopharyngolaryngoscopy, with 
use of only a chin strap.31 When a 
nasal mask with chin strap is used, 
the strap should be made to fit prop-
erly over the chin, not on the throat. 
Properly used chin straps signifi-
cantly reduce leakage and residual 
AHI.30 

A chin strap most likely reduces 
large leak and dry mouth.30 Dry 
mouth can result from mouth leak, 
which is commonly caused by nasal 
congestion or high pressure and 
mouth breathing. The nasal tur-
binates help humidify, warm, and 
cool the air. Heated humidification 
of PAP can help prevent dry mouth.

Asking the Right Questions
The clinician should ask several key 
questions at the first follow-up: How 
is it going with your PAP machine? 
Do you feel PAP therapy is helping 
you sleep? Do you feel better with 
PAP therapy? To a patient who states 

he or she is not doing well with ther-
apy, the clinician should ask, What 
type of problems are you having? 
In many cases, poor adherence is 
attributable to a large leak from a 
poorly fitting mask. A large leak can 
also increase residual AHI and cause 
frequent arousals.30

Some machines cannot maintain 
the pressure of a large leak and will 
shut off and trigger an alarm that 
wakes the patient to readjust the 
mask. This situation causes some 
patients to discontinue CPAP/BPAP 
use. The mask leak must be ad-
justed. Another common complaint 
is morning dry mouth. This extreme 
dryness—a significant clue pointing 
to mouth leak caused in part by the 
mouth dropping open during sleep 
with PAP—should be addressed by 
fitting the patient with a chin strap.30 
Dry mouth also can be caused by low 
humidity; increasing the humidity 
setting usually resolves the problem. 
However, as one study found, use of 
controlled heated humidification did 
not improve adherence or quality of 
life.32 In the same study, the nasopha-
ryngeal dryness that resulted from 
CPAP therapy without humidifica-
tion was reduced immediately and 
during the first weeks of treatment.
All current PAP machines feature 
heated humidification. 

Mouth breathing can also re-
sult from nasal congestion, allergic 
or vasomotor rhinitis, nasal turbi-
nate hypertrophy, obstruction from 
a deviated septum, polyps, or air 
hunger/insufficient PAP pressure. 
Chronic rhinosinusitis is a problem 
that affects up to 12.5% of the U.S. 
population.33

Adherence is also increased with 
the elimination of leak and associ-
ated arousals. Patients are shown 
how to use their PAP machine’s 
heated humidity settings to obtain 
desired comfort levels. The clinician 
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explains that the nasal turbinates 
heat and cool the air and that they 
can become swollen and irritated 
with PAP therapy. A heated hose 
may be prescribed to provide op-
timal humidification without con-
densation or water dripping into the 
hose (rainout). 

A full-face mask is used only when 
the patient cannot breathe out the 
nose adequately or when PAP be-
comes too high. A 2013 study found 
no significant differences among 
ResMed, Respironics, and Fisher & 
Paykel CPAP interfaces (Fisher & 
Paykel Healthcare, Irvine, Ca).34 The 
clinician determines which mask is 
comfortable for a patient and tries to 
stay with that mask for that patient.

Adherence Report
A therapy data summary is down-
loaded and reviewed with the pa-

tient.28 A pattern of use report that 
shows daily use with times over the 
month is also reviewed.28 The soft-
ware’s sleep therapy long-term trend 
report lists important statistics. The 
adherence data summary and the 
CPAP summary are also reviewed 
(Table 2).28 This page is printed and 
given to patients to reieiw their prog-
ress. For some it represents a reward 
for using the CPAP/BPAP machine as 
well as a congratulatory note.

In the Example 1 summary 
download (Table 2), a patient used 
a PAP machine 4 hours or more on 
93.3% of the 30 days the machine 
was used.28 Residual AHI was low,  
2.1, and there was no appreciable 
leak. The PAP of 11.2 cm H2O was 
in the 90th percentile. The patient 
was fixed to 12 cm H2O with expira-
tory pressure relief (EPR) of 1. The 
EPR is a comfort feature that reduces 
pressure from 1 cm H2

O to 3 cm H
2
O 

to make it easier for the patient to 
exhale. (A flow generator that pro-
duces EPR of > 3 cm H2

O is a BPAP  
machine.) 

This patient was not a super 
user. Overall use was low—5 hours, 
28 minutes—which could indicate 
behaviorally insufficient sleep syn-
drome. Sleep time is controversial, 
but the National Sleep Foundation 
recommends 7 to 9 hours of sleep per 
night. 

A different patient used a PAP 
machine 4 hours or more on 100% 
(28/28) of the days when the ma-
chine was used (Table 3).29 Residual 
AHI was low (0.6), median use was 
8 hours, 47 minutes, and there was 
no appreciable leak. The patient was 
using autoset mode with a mini-
mum pressure of 13 cm H2O and 
maximum pressure of 18 cm H2O. 
The 95th percentile pressure was  
13.6 cm H2O. The patient’s pressure 
was changed to 14 cm H2O with EPR 
of 3. This patient was a super user.

Sleep Hygiene Discussion
Providers must discuss sleep hygiene 
(good sleep habits) with veterans. If 
needed, AASM pamphlets on sleep 
hygiene and other educational mate-
rials can be provided. The bedroom 
should be cool, comfortable, quiet, 
and dark and should not include a 
television or computer. Exposure to 
room light before bedtime suppresses 
melatonin onset and shortens mela-
tonin duration and tells the brain it is 
time to wake up.34 

Patients are asked about the num-
ber of arousals they have per night. 
At first follow-up, providers must de-
termine what is causing a patient to 
arouse while on CPAP/BPAP therapy. 
Some causes are air leak resulting in 
unresolved OSA, nocturia (may be 
triggered by unresolved OSA), dry 
mouth (indicating need for chin 
strap), nightmares (suggestive of un-
resolved OSA in REM sleep), post-
traumatic stress disorder (PTSD), 
environmental noise, and claustro-
phobia. The provider should have 
thought-out answers to these prob-
lems in advance.

Epworth Sleepiness Scale
The Epworth Sleepiness Scale 
(ESS) is administered as part of the 
baseline comprehensive examina-
tion and at every sleep clinic fol-
low-up after issuing a CPAP/BPAP 
machine.35 The first evaluation 
after the machine is issued should 
show a reduction in ESS. No reduc-
tion in ESS indicates that a prob-
lem needs to be addressed. The 
most common reason for insuffi-
cient reduction in ESS is subopti-
mal PAP therapy adherence, usually 
because of a large leak. Some cases of 
poor adherence may be attributable 
to restless legs syndrome, periodic 
limb movement disorder, chronic 
musculoskeletal pain, and sleep 
fragmentation caused by alcohol,  

Table 2. Data for  
Non super Users

Adherence Summary  
8/27/2013 to 9/25/2013 

Days with device use: 30
Days without device use: 0
Days with device use: 100%
Cu mulative use: 6 d, 20 h, 20 min, 48 s
Ma ximum use in 1 d: 7 h, 34 min, 13 s
Av erage use over all d: 5 h, 28 min, 41 s
Av erage use over d used: 5 h, 28 min, 41 s
Mi nimum use in 1 y: 5 min, 13 s
Days with use ≥ 4 h: 93.3%
Days with use < 4 h: 6.7%
To tal blower time: 6 d, 20 h, 25 min, 48 s
Average apnea-hypopnea index: 2.1

Auto CPAP Summary
Mean pressure: 9.0 cm H2O
Peak average pressure: 11.7 cm H2O
Av erage pressure ≤ 90% of time:  

11.2 cm H2O
Av erage time in large leak per day: 4s

Abbreviation: CPAP, continuous positive airway 
pressure.
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smoking, caffeine, or cocaine. Ex-
cessive daytime sleepiness may per-
sist from use of pain medications 
or other sedating medications. One 
study found a correlation between 
sleep duration with CPAP therapy 
and reduction in ESS.36 In addition 
to administering the ESS, patients 
are asked how they doing with PAP 
therapy, and the answer is docu-
mented. Treatment changes are made 
if needed to reduce excessive daytime 
sleepiness.

Ear-Nose-Throat Examination
A quick look into the nose with a 
nasal speculum is a crucial compo-
nent of a thorough examination. The 
clinician looks for a deviated sep-
tum, swollen turbinates, obstruc-
tion, polyps, bleeding, infection, 
septal perforation, and discharge. 
In addition, the patient is checked 
for airflow amount, nasal conges-
tion, and obstruction; if necessary 
a nasal steroid spray or a nasal sa-
line spray is prescribed. In some 
cases, saline spray can be added to 
the steroid spray to help reduce or 
eliminate nasal congestion.37 

Treatment of congestion requires 
education, as many patients improp-
erly use these sprays. The steroid 
spray is not an instant vasoconstric-
tor; a week of regular use is needed 
to reduce inflammation and con-
gestion. Saline spray and saline ir-
rigation can be used as a treatment 
adjunct for symptoms of chronic 
rhinosinusitis.37

If the steroid and saline sprays 
fail after a 2-month trial, consider 
an ear-nose-throat (ENT) consul-
tation. A recent study found that 
adherence rates increased after sep-
toplasty in patients with nasal ob-
struction.38 The throat is examined 
for macroglossia or scalloping of 
the tongue.39 Macroglossic Mallam-
pati IV tongues are platterlike. They 

are big, long, and wide and often 
have impressions or scalloping 
along the outside from a molding 
of the teeth. The patient is shown 
a Mallampati diagram and given a  
Mallampati score.

Creating a Sense of Mission
The sleep physician assistant (PA)
at the Detroit VAMC is a retired U.S. 
Army colonel who ensures that the 
language the physician uses aligns 
with the language veterans use. Be-
havioral techniques are used to create 
a common culture that helps over-
come obstacles—allowing patients 
to understand the benefits of and 
need for full CPAP/BPAP therapy ad-
herence. One technique reinforces 
their sense of mission accomplish-
ment, their military pride, and their 
interservice rivalry to increase adher-
ence. The mission with each patient 
is to “work until success is achieved...
but the patient can’t quit.” The man-
tra given to a patient with a difficult 
case is, “We will not let you fail with 
CPAP/BPAP therapy,” which echoes a 
familiar military motto, “We will not 
leave you behind.” Also, the goal of 
the physician is: Never give up on the 
patient.

Behavioral and Psychological  
Principles
The behavioral and psychologi-
cal principles for success with PAP 
super users should be studied to 
validate better outcomes with lon-
ger duration PAP machine use. 
Patients who are motivated to suc-
ceed and to participate in their care 
can make great strides in changing 
their behavior to get more and better 
sleep. Obese patients can get refer-
rals to the MOVE! weight loss pro-
gram. Some veterans simply follow 
instructions, pay attention to detail, 
and do what they are told regard-
ing sleep, PAP education, and good 

sleep hygiene. Many veterans have 
poor sleep hygiene and insomnia be-
cause they watch television or play 
games on electronic devices right be-
fore bedtime. Many patients develop 
behaviorally insufficient sleep syn-
drome. Their behavior prevents them 
from going to bed at a time that will 
allow sufficient sleep. Some veterans 
smoke or drink caffeinated beverages 
or al cohol immediately before sleep 
time and then wonder why they have  
insomnia. 

Veterans with insomnia may be 
referred to the insomnia clinic psy-
chologist for cognitive behavioral 
therapy for insomnia.40 Referral to 
this psychologist can be very helpful 

Table 3. Super-User Data

Device Settings
Therapy mode: Autoset
EPR mode: Full-time
EPR level: 3.0 cm H2O

Pressure, cm H2O
Minimum: 13.0
Maximum: 18.0
Median: 13.0
95th percentile; 13.6
Maximum: 14.0

Leak, L/min
Median: 0.0
95th percentile: 0.2
Maximum: 0.6

Events Per Hour
Apnea index: 0.3
Apnea-hypopnea index: 0.6

Device Use
Days with use ≥ 4 h: 28
Days with use < 4 h: 0
Days with use ≥ 4 h: 100%
Days without use: 0
Total days: 28
Median duration of daily use: 8 h, 47 min
Total time used: 248 h, 14 min
Average duration of daily use: 8 h, 51 min

Abbreviation: EPR, expiratory pressure relief.
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in the treatment of insomnia after the  
patient’s OSA has been treated. Vet-
erans are encouraged to follow good 
sleep hygiene principles and perma-
nently discontinue detrimental sleep 
behaviors.

For veterans with PTSD, imag-
ery rehearsal before sleep has been 
effective in resolving disturbing 
nightmares and excluding their 
violent details.41 Clinicians recom-
mend that these veterans rehearse 
a pleasant dream before sleep time. 
Cartwright and Lamberg performed 
extensive research on dreams and 
nightmares, and their book may 
provide insight into reducing night-
mares for veterans with severe 
PTSD.42 Persistent nightmares associ-
ated with PTSD also can be reduced 
with use of prazosin. 43

SLEEP CLINIC ECONOMICS
The economic impact of OSA is 
substantial because of increased risk 
of cardiovascular disease and risk 
of motor vehicle accidents and de-
creased quality of life and produc-
tivity. Results of cost-effectiveness 
analyses support the value of di-
agnosing and treating OSA. Stud-
ies have provided estimates from 
a payer perspective, ranging from 
$2,000 to $11,000 per quality-
adjusted life year over 5 years for 
treating moderate-to-severe OSA. 
The Sleep Heart Health Study 
showed that OSA was associated 
with an 18% increase in predicted 
health care utilization based on 
medication use.44,45 Moreover, CPAP 
therapy was found to be clinically 
more effective than no treatment: 
Therapy increased life expectancy 
in males and females, and effective 
treatment of OSA was associated 
with lower health care and disability 
costs and fewer missed workdays. 

The authors’ initiatives to im-
prove PAP therapy adherence re-

quired adding a PA and a registered 
respiratory therapist (RT) to the 
staff of 2 full-time equivalent (FTE) 
board-certified sleep physicians. The 
sleep physicians trained the PA to 
initiate and complete all the recom-
mendations described, and the PA at-
tended an AASM-sponsored review 
course for additional training. The 
PA is responsible for performing 
comprehensive face-to-face clinical 
evaluations in 4 half-day clinic ses-
sions each week, as well as providing 
follow-up care in 4 additional half-
day clinic sessions each week. 

During these sessions, the PA 
provides education about sleep 
apnea and treatment. Thirty-minute 
follow-up clinic appointments are re-
served for downloading CPAP data, 
providing interpretation, and educat-
ing patients to maximize PAP therapy 
and become super users. The remain-
ing clinic sessions are run by 3 sleep 
fellows under the supervision of 
the sleep physicians. During all vis-
its, providers encourage patients to 
maintain good sleep hygiene. Non-
adherent patients are scheduled to 
be seen in a separate clinic session 
during which the RT troubleshoots 
and corrects PAP machine and mask-
related problems. 

Setting up the CPAP group classes 
and follow-up clinics required add-
ing an FTE RT at a cost of $44,000 
to $48,000 per year. By recruiting 
an FTE PA starting at GS-12 and 
$75,542 instead of another board- 
certified sleep physician, VAMC De-
troit was able to provide increased 
access to patient care (8 clinics) at 
sizable financial savings (estimate, 
$75,000/y). A 0.5 FTE clinical psy-
chologist provided cognitive behav-
ioral therapy for insomnia and PAP 
therapy nonadherence and helped 
achieve the initiative’s goals. 

The sleep center projects that the 
overall cost-effectiveness of these ini-

tiatives in terms of admission rates, 
life expectancy, and productivity 
would not be dissimilar to that re-
ported in the peer-reviewed literature, 
as noted earlier. The center’s upcom-
ing research projects will provide 
more data specific to its population. 
Educating patients requires that only 
motivated providers give patients 
instructions during a 30-minute  
follow-up clinic visit—there is no ad-
ditional expense. This  model of in-
tensive care can be adopted at other 
VAMCs. 

CONCLUSION
Maximizing PAP machine use is a 
unique approach that stimulates vet-
erans to attain the highest level of ad-
herence. This approach is based on 
clinical observation and patient en-
counters, and treatment recommen-
dations over 8 years.

Showing enthusiasm with pa-
tients is crucial. Enthusiasm is con-
tagious. Clinicians who are also 
PAP machine users should let pa-
tients know of their PAP super-user 
status and add that many others 
have attained this status, too. The 
benefits of optimal treatment are  
reviewed with patients: increased 
energy, lower risk of cardiovascu-
lar disease, lower blood pressure, 
better insulin sensitivity, and over-
all reduced mortality. Some pa-
tients have difficulty using the 
nasal mask and chin strap and un-
derstanding and adhering to PAP 
therapy. These impediments can 
be overcome with further educa-
tion and follow-up. Sleep clinic 
clinicians take the time to show  
patients how to use the machine’s 
self-adherence check and leak func-
tions. Patients can then monitor 
their progress daily.

To motivate patients, clinicians 
should set expectations early, in-
vest time in providing education at  
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follow-up; be diligent with re-
spect to mask fitting and download 
evaluation. Sleep clinic providers 
should also speak the veterans’ 
language, create a self-fulfilling 
prophesy for success, and sched-
ule a follow-up sleep clinic appoint-
ment if a patient is not fulfilling the 
Medicare adherence criterion of  
4 hours’ nightly use for 70% of 
nights over 30 days.

PAP therapy coaching and per-
sistent education with provider 
contact and enthusiasm can im-
prove adherence. Encouragement 
and praise can help patients exceed 
Medicare’s minimum PAP therapy 
criterion and improve their over-
all PAP experience. The sleep team 
should tell patients they are proud 
of their accomplishments with such 
a difficult treatment. Being genuine 
and caring and showing concern 
about their evaluation, treatment, 
and follow-up is important. This 
helps reduce their OSA-related mor-
bidity, lessen their depression, and 
improves their daily well-being and 
quality of life. 

“The variation in responses to 
CPAP and acceptance of CPAP sug-
gest that focused interventions, 
rather than one-size-fits-all interven-
tions, may have a greater effect on 
the overall outcome of CPAP adher-
ence,” wrote Weaver and Sawyer.46

Finally, one cannot equate spend-
ing on veteran care with spending 
in other areas of the national bud-
get. The real cost of not giving vet-
erans appropriate care will be a loss 
of trust, given that the overarching 
mission is “to care for him who shall 
have borne the battle and for his 
widow and his orphan.”  l
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