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Study Objectives: The demand for continuous positive airway pressure (CPAP) therapy outpaces available resources in most health care settings. We
sought to evaluate predictors of nonroutine CPAP follow-up visits to improve resource utilization.

Methods: We randomly analyzed 1,141 of the 2,446 patients who had received at least 1 year of CPAP therapy. Reasons for contacts, type (routine = R,
nonroutine = NR), and mode (face-to-face or not, physician, nurse) were collected.

Results: A total of 771 patients were classified R, and 370 NR. Age, profession, and sex did not affect the NR frequency. Symptoms increased the odds ratio
for NR 12.1-fold, somnolence 34.8-fold, and suffocation at night 10.4-fold. Patients with nonroutine reasons abandoned CPAP therapy significantly (7.6-fold)

more frequently than patients with routine reasons.

Conclusions: Symptoms during CPAP therapy predicted the nonroutine contacts well. In line with this, patients with symptoms have become a priority
follow-up group, and could constitute the only follow-up policy when dealing with insufficient medical resources.
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BRIEF SUMMARY

the patients who benefit the most from follow-up.

Current Knowledge/Study Rationale: There is no consensus for the frequency or the way CPAP therapy follow-up should be performed. The
number of patients undergoing CPAP therapy is increasing and medical resources are restricted. An alternative follow-up program could be focused on

Study Impact: We showed that patients with symptoms who are undergoing CPAP therapy contact our sleep clinic significantly more often than those
without symptoms. Following only patients with symptoms on demand would be an alternative follow-up method.

INTRODUCTION

Continuous positive airway pressure (CPAP) therapy is the
standard treatment for obstructive sleep apnea (OSA)." It
lowers the apnea-hypopnea index (AHI), reduces nocturnal
hypoxemia? and daytime somnolence, and improves sleep
regulation.’ However, patients’ adherence to the treatment is
often suboptimal.*® In order to improve patients’ long-term
adherence to the treatment, and to continue to troubleshoot
and manage problems that may arise with the use of CPAP
devices, patients are often routinely seen by trained health
care personnel at regular intervals.” In addition, extra follow-
up may be needed; for instance, when the patient’s weight
changes or when symptoms of sleep apnea are present. The
CPAP device itself requires regular checks, as do all other
electrical devices. However, there is no international consen-
sus regarding how the long-term follow-up of CPAP treatment
should be organized.

In the United States, the Centers for Medicare and Medicaid
Services (CMS) and third-party payers require an initial face-
to-face follow-up visit with a physician between 31 and 91 days
after the start of CPAP therapy in order to assess the patients’
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adherence to, and benefits and side effects related to, CPAP
treatment.® For individuals with OSA who drive, there are
more specific regulations in many countries. The recent Eu-
ropean Standards and Guidelines for Drivers with Obstructive
Sleep Apnea,’ recommend that the need for, and compliance
with, CPAP treatment should be subject to medical review at
regular intervals not exceeding 1 year for professional drivers,
and 3 years for other drivers.

Our sleep unit is responsible for organizing CPAP treat-
ment and follow-up for patients with OSA in the Helsinki area
(population of 650,000 inhabitants). The CPAP devices and
interfaces are purchased by the hospital following competi-
tive tendering as stipulated in public procurement legislation.
Therefore, the public hospitals own the CPAP devices, which
are then offered to patients free of charge. If the patient forgoes
treatment, he or she must return the device to the clinic.

All patients are followed up at our clinic to ensure good
therapy response and adherence. Beyond 1 year of therapy,
contacts with the patients are organized routinely every 12 to
15 months. However, recently we have noticed that, in most
patients, no major changes to CPAP therapy are made during
these routine follow-up visits.
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Table 1—Study groups.

All Patients (n = 1,141) Routine (n =771) Nonroutine (n = 370) P
Women, n (%) 300 (26) 194 (25) 106 (29) 119
Age, years, mean + SD 60 £ 11 60 £ 11 59+ 12 135
BMI, kg/m?, mean + SD 326+7.2 324171 3374 238
ESS score, mean + SD 92+47 94+47 89+46 176
REI baseline, events/h, mean + SD 38.2+23.7 38.0+23.3 38.7+24.7 .647
Education, years, mean + SD 13.8+27 13.8+2.7 13.8+27 632
Patients with psychiatric disorders, n (%) 13312 82+ 1% 51+ 14% .067
CCl, mean + SD 1.01+1.87 1.01+1.99 0.95+ 1.59 224
CPAP duration, months, mean + SD 784 £59.4 80.9 £ 59.6 73.3+58.9 .043
CPAP daily usage, hours:minutes, mean + SD 6:34 + 2:06 6:34 + 2:02 6:34 +2:18 .992
Abandoned CPAP therapy, n (%) 51(3.7) 12(1.3) 39 (8.7) <.001
Interval between two contacts, months, mean + SD 122+64 15.0+4.6 6.4+57 <.001
Symptoms, n (%) 218 (19) 76 (10) 142 (38 <.001
Physician 1, n (%) 54 (5) 34 (4) 20 (5) NS
Physician 2, n (%) 100 (9) 48 (6) 52 (14) <.001
Nurse 1, total n (%) 183 (16) 129 (17) 54 (15) NS
Nurse 2, total n (%) 804 (70) 560 (73) 244 (66) NS

BMI = body mass index, CCI = age-adjusted Charlson comorbidity index, CPAP = continuous positive airway pressure, ESS = Epworth Sleepiness Scale,

NS = nonsignificant, REI = respiratory event index, SD = standard deviation.

Figure 1—Flowchart of the organization of CPAP follow-up
after 1 year from CPAP initiation.
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The purpose of this study was to: (1) analyze the reasons
for nonroutine contacts; (2) to study their timing related to the
previous routine contact; and (3) find predictors for these non-
routine contacts.

METHODS

Study Population
We reviewed all our patients treated with CPAP for OSA. We
selected all patients with CPAP duration of more than 1 year.
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Of these 2,466 patients using CPAP, we randomly selected
1,225 patients (50%) for further analyses. Randomization
was performed with IBM SPSS Statistics software (version
22.0.0.1) (IBM Corp, Armonk, New York, United States). The
selected population did not differ from the rest regarding age
and body mass index (BMI). Patients with obesity hypoventila-
tion syndrome or central sleep apnea, and patients using bilevel
CPAP therapy (in total 84 patients) were excluded. Thus, the
final study population consisted of 1,141 patients (Table 1).

This study received approval from the institutional review
board at Helsinki University Hospital on January 30, 2013,
code 69/2013.

The indication for initiating CPAP therapy in OSA was a re-
spiratory event index (REI) > 15 events/h, or REI > 5 events/h
if the patient had daytime hypersomnolence or significant
comorbidities. Patients starting CPAP underwent a 1-hour fa-
miliarization session at the sleep clinic with the CPAP device
and masks, as described previously.”” Two to three months af-
ter CPAP initiation, patients were also checked to ensure good
therapy response. Thereafter, follow-up contacts were rou-
tinely planned annually.

Organization of CPAP Follow-Up

The annual follow-up control was performed in four different
ways. The patients were categorized into the following groups
according the follow-up method used: physician 1, physician 2,
nurse 1, nurse 2 (Figure 1).

Physician 1

Patients in this group were professional drivers or belonged to
other professions that required permanent high vigilance and
patients with high comorbidities. They were seen each time by
a pulmonary physician and by a nurse (both trained in sleep
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medicine). First, the nurse downloaded the CPAP data and
checked the device and interfaces, and thereafter the patient
was seen by the physician who examined the patient, and as-
sessed the response, potential side effects, and problems related
to CPAP therapy, as well as evaluated the patient’s working
and driving capacity.

Physician 2

Patients in this group were first seen by a nurse trained in sleep
medicine, but these patients had CPAP-related problems that
bypassed the sleep nurse’s competence, such as those who
sought alternative sleep apnea therapy, needed medical certifi-
cation related to sleep apnea or work capacity, or had emerging
sleep apnea symptoms that the nurse could not resolve. These
problems were resolved by the physician, but not necessarily in
a face-to-face meeting.

Nurse 1

Patients in this group had face-to-face contact with a nurse
trained in sleep medicine who downloaded the CPAP data and
checked the device, evaluated response, potential side effects,
and problems related to CPAP therapy, and replaced masks or
CPAP tubes and, if considered necessary, referred the patient
later to a physician. This group consisted of patients who ful-
filled at least one of the following criteria:
* Patients who had limited physical mobility and needed
help when handling the devices
* Patients who had communication difficulties
 Patients who wanted to have a personal face-to-face
contact with a professional but did not fulfil the
physician 1 or 2 group criteria

Nurse 2

This group included all patients who failed to fulfil the criteria
of the other groups. A nurse trained in sleep medicine ana-
lyzed therapy responses without face-to-face contact. Every
year the patient was sent a letter with a questionnaire including
questions on their current weight and assessment of Epworth
Sleepiness Scale (ESS) score, and an invitation to bring the
CPAP device to the hospital, where the receptionist (a nonmed-
ical person) collected the questionnaire and downloaded the
CPAP data (at the time of the study, follow-up by telemedicine
was unavailable). The patient was allowed to leave a written
message for the nurse about his/her CPAP treatment (prob-
lems, side effects, masks, etc.). Within a 2-week period, the
nurse checked and analyzed the downloaded data and wrote a
short note about the therapy response that was then sent to the
patient. The nurse was permitted to plan face-to-face contact
with a nurse or physician when necessary.

Routine and Nonroutine Contacts

Study patients were divided into two groups—routine (R) and
nonroutine (NR)—based on their contacts with the sleep unit.
A routine contact was defined as a preplanned and presched-
uled contact with a time interval of at least 1 year, and a non-
routine contact included all other contacts with the sleep unit.
All the patients who had at least one nonroutine contact with
the sleep unit were included in the NR group; and the rest of the
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patients were assigned to the R group. Patients with multiple
nonroutine contacts were also analyzed separately.

Data Collection

For all study patients, the baseline (ie, before CPAP treatment)
data on patient characteristics, comorbidity, and diagnostic
sleep study, and data related to CPAP treatment (device, in-
terfaces, and treatment results, ie, daily usage of CPAP, treat-
ment duration, time elapsed since last contact, and cessation of
CPAP treatment) were collected. Duration of CPAP treatment,
counted in months, was defined as the time between CPAP ini-
tiation and the last contact with the sleep unit.

Comorbidity was evaluated using the age-adjusted Charlson
comorbidity index (CCI). This index encompasses 19 medical
conditions weighted from 1 to 6 with total scores ranging from
0 to 37 (0 = no comorbidity)."

All contacts with the sleep unit were recorded, and the type
of contacts (routine or nonroutine) were collected. The main
reasons for the nonroutine contacts were determined; the pa-
tients” symptoms, side effects related to CPAP, and need for ad-
ministrative procedures (ie, need to obtain medical certificates
for insurance or driving authorities) were recorded. The patients
were classified as symptomatic if any symptom was present at
the contact, or nonsymptomatic if no symptom was present.

Statistical Analysis

The physician 1, physician 2, nurse 1, nurse 2, R, and NR
groups were compared for both baseline and treatment data.
The analysis of variance, chi-square test, and the ¢ test were
used when appropriate. A value of P < .05 was considered to
be statistically significant. Both stepwise and forced models
of logistic regression analysis were applied to define factors
that may predict the patient having a nonroutine contact by us-
ing the variable nonroutine as the dependent factor, and the
patients’ age, sex, CCI, REI baseline, CPAP-AHI, education
level, existence of psychiatric disorder, or belonging to a spe-
cific follow-up group as the independent factors. IBM SPSS
Statistics software was used to compute differences in demo-
graphic, clinical, and measured variables.

RESULTS

The study group consisted of 1,141 patients in total; 771 were
assigned to the R group and 370 to the NR group (Table 1).

The physician 1 group contained 54 patients; physician 2,
100 patients; nurse 1, 183 patients; and nurse 2, 804 patients
(Table 1).

A total of 36 patients failed to show up for their routine ap-
pointment but showed up later to their new appointment. Five
patients died during the study period.

The NR contacts were significantly more present in group
physician 2 (52 out of 100, P < .001) compared to the rest of
groups (Figure 2).

Routine Versus Nonroutine Contacts

The mean CPAP duration (73.3 £ 58.9 versus 80.9 = 59.6
months, #;;30 =2.029, P =.043) and the time after the last routine
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contact (6.4 = 5.7 versus 15.0 £ 4.6 months, #,3 = 227.046,
P <.001), was significantly shorter in the NR group when com-
pared to the R group, respectively (Table 1). Patients in the NR
group were more often followed up by the doctor (ie, belonged
to physician 2 group).

No significant differences were found between the patients
in the R and NR groups regarding their age, sex, baseline BMI,
ESS and REI, education years, psychiatric disorders, or comor-
bidity index (Table 1). The daily CPAP use was similar in both
groups (NR: 6:34 + 2:18 versus R: 6:34 + 2:02 hours:minutes,
tsyy =—0.009, P = .992).

In total, 695 patients (90%) s in the R group and 228 pa-
tients (62%) in the NR group showed no disturbing symptoms
(1. n-1a = 131.587, P <.001).

Figure 2—Distribution of routine and nonroutine contacts
among different follow-up groups.
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Time Interval Between Two Consecutive Contacts

The mean time interval + standard deviation between two rou-
tine contacts was 15 + 5 months, and between the last rou-
tine contact and the first nonroutine contact was 6 = 6 months
(Table 1). However, 80% of NR contacts occurred within 1
month from the last routine contact.

Reasons for Nonroutine Contacts

Disturbing symptoms were by far the first reason for a nonrou-
tine contact (41%), followed by problems related to the CPAP
treatment (36%). The third major reason was related to admin-
istrative requests (18%), such as a need for a medical certifi-
cate. Five percent of patients requested a new evaluation or an
alternative to their CPAP therapy (Figure 3).

Among symptoms, somnolence was by far the most fre-
quent (29%), followed by nasal stuffiness (9%), suffocation
(9%), snoring (7%), and mouth dryness (4%). Patients also
complained of various other symptoms (42%), such as head-
ache, pain, insomnia, cramps, dizziness, or tinnitus.

Regarding problems related to CPAP therapy, 34% concerned
interfaces and 64% the CPAP device, of which more than half
were related to a broken device, and one-fifth to the memory card.

Predictors for Nonroutine Contacts
The stepwise and forced models of logistic regression showed
that the only independent factor for a patient having a nonrou-
tine contact was the follow-up group (physician 1, physician 2,
nurse 1, or nurse 2) into which the patient belonged. The prob-
ability for a patient in the physician 2 group to contact the sleep
unit in a nonroutine way between the two routine controls was
1.44 times higher than patients in other follow-up groups (odds
ratio = 1.44). More than half of the patients (52%) belonging to
the physician 2 group contacted in a nonroutine way, whereas
this percentage (34%) was significantly lower in the other
groups (%1, n-na = 19.162, P <.001) (Figure 2 and Table 2).
Moreover, patients with symptoms had significantly higher
risk for nonroutine visits with an odds ratio of 12.1 compared

Figure 3—Reasons and description of symptoms for nonroutine contacts.
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Table 2—Stepwise and forced models of logistic regression analysis to define factors that predict the patient having a
nonroutine contact by using the variable nonroutine as the dependent factor.

B SE Wald
Symptoms 2494 0.789 9.999
Mouth dryness 0.555 0.859 0.417
Nasal stuffiness 1.521 1.141 1.776
Somnolence 3.549 1.210 8.602
Mask-related symptoms 1.557 1.371 1.290
Suffocation 2.340 0.382 37.562
Others than group physician 2 -0.367 0.364 1.014
Abandoning CPAP 3.684 0.642 32.899
Constant 4.346 0.503 74.653

df Sig. Exp(B)  Lower 95% CI for Exp(B)
1 .002 12.112 2.581

1 518 1.741 0.324

1 183 4577 0.489

1 .003 34.783 3.246

1 .256 4.746 0.323

1 <.001 10.377 4910

1 314 0.693 0.340

1 <.001 39.790 11.301

1 <.001 77.135

Cl = confidence interval, df = degrees of freedom, SE = standard error, sig. = significance.

to patients without symptoms. Of these symptoms, somnolence
complaint was the most important predictor of the nonroutine
contact with an odds ratio of 34.8, followed by feelings of suf-
focation at night (odds ratio = 10.4) (Table 2).

Abandoning CPAP Therapy

In the NR group, 39 patients had abandoned CPAP therapy,
or 7.6 times more often than in the R group (12 patients)
(%1 0= 1n = 48.183, P <.001). The annual abandoning rate was
3.7% for all patients, 1.3% for the R group, and 8.7% for the
NR group.

Characteristics of Patients With Multiple

Nonroutine Contacts

Ninety percent of the patients in the NR group contacted the
sleep clinic only once during the study period (n = 334) and
10% (n = 34) more than once. A difference was noticed regard-
ing comorbidity. Those who contacted the sleep clinic twice or
more in the NR group had significantly higher CCI than those
with one contact (F) 3 = 12.403, P <.001).

DISCUSSION

We routinely follow up our patients who are prescribed CPAP
at 12- to 15-month intervals after their first year of therapy.
Despite this routine follow-up system, one-third of our patients
contacted us nonroutinely.

Symptoms were the main cause for a nonroutine visit, fol-
lowed by problems related to CPAP devices. Somnolence
has been shown to increase motor vehicle crashes and near-
misses.'? Our patients were instructed to consult the sleep unit
if they become somnolent, or if they believed that their driving
capacity decreased. We found that patients with somnolence
during CPAP were 35 times more likely to contact our sleep
unit than those without somnolence. The second major symp-
tom was a feeling of suffocation at night. This may indicate
insufficient therapeutic pressures, emergence of extra air leak
from the mask, or other causes. Their management usually re-
quired evaluation by a CPAP therapy specialist.
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The second major reason for nonroutine contacts were
problems related to CPAP devices or interfaces. Replacing
the CPAP device resolves most of the device-related prob-
lems. CPAP devices become relatively outdated over 5 years.
Replacing outdated devices increases the need for sleep unit
contacts and should be planned in advance. Problems related
to CPAP interfaces have been reported to be challenging to
resolve.® We have shown previously that mask switching re-
solved mask-related problems in only 61% of cases.

Adherence to CPAP therapy improves with the severity of
sleep apnea.'™®* During our follow-up period, the severity of
sleep apnea showed no effect on the frequency of visits. After
the sleep apnea is treated, the baseline severity did not influ-
ence the frequency of follow-up.

The daily adherence to CPAP therapy in our patients was
good, with a daily use of over 6 hours. Recently, Walter et al."
reported linear correlation between hours of CPAP use and re-
duction in health care utilization. However, we found no dif-
ferences in hours of CPAP use between the R and NR groups.
The yearly abandoning rate was 3.7% and in agreement with
previous reports.” The risk for treatment cessation was consid-
erable in patients in the NR group. The yearly abandoning rate
was 8.7% for patients in the NR group, and only 1.3% in the R
group. These results agree with our previous study,® in which
we reported a high abandoning CPAP therapy rate of 12.7% in
patients who switched their CPAP interface within 1 year, and
also in agreement with Kreivi et al.,'® who reported that nasal
stuffiness during CPAP may lead to abandoning CPAP therapy.

Seventy percent of our CPAP follow-ups could be organized
without face-to-face contact. This is in accordance with a pre-
vious report in which an annual follow-up was more likely
to lead to administrative rather than to face-to-face clinical
intervention."”

Shortening the interval between the routine contacts would
reduce nonroutine follow-ups, but may also increase health
care costs. It is claimed that the proliferation of information on
the Internet and consumerism leads patients to demand more
expensive tests and treatments.® Nonetheless, our patients
showed justified reasons for their contacts, as these were re-
lated to symptoms or to the CPAP device.
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There were limitations in our study. Public health care in
Finland provides CPAP devices free of charge. After CPAP
therapy is approved, no more administrative justification is
needed to continue therapy. This system considerably reduces
administrative work regarding reimbursement and associated
health care contacts. Thus, our results cannot be directly com-
pared with those countries with different health care and health
insurance systems. No data were collected on the intervention
caused by the nonroutine visits nor the consequences of our
interventions. We only studied patients who had been treated
for at least 1 year in order to exclude early dropouts from our
study. Percentage of, and reasons for, nonroutine contacts dur-
ing the first year of treatment might be different.

We agree with Zarhin and Oksenberg that implement-
ing a follow-up mechanism is not an easy feat, as time and
resources are limited and often scarce in many health care sys-
tems. When medical resources are restricted, CPAP follow-up
should be intensified during the first year of CPAP therapy."
Nonetheless, the optimal follow-up interval is still to be deter-
mined. Shortening the interval between the routine contacts
would reduce the nonroutine ones, meanwhile it may increase
the health care cost.

Our results showed that a 12- to 15-month follow-up interval
was associated with 30% extra contact, which seems consider-
able. Reducing the interval to 6 months would not reduce these
extra contacts as they occurred within the first months after the
previous visit. An alternative policy could include on-demand
follow-up for those patients manifesting symptoms. Our re-
sults suggest that after the first year, CPAP follow-up could be
selectively targeted to patients with symptoms. Further studies
should investigate this approach, such as a randomized study
to evaluate two different modes of CPAP follow-up—the rou-
tine with a regular yearly follow-up versus the follow-up on
demand—and also a multicenter study from different countries
to take into consideration different insurance coverage and
CPAP follow-up practice.

In conclusion, extra visits in between the routine appoint-
ments were not prevented by the yearly follow-up. The major
reason was symptoms during CPAP. An alternative method of
follow-up could be on-demand visits for those who manifest
the need for it.

ABBREVIATIONS

AHI, apnea-hypopnea index

BMI, body mass index

CCI, Charlson comorbidity index

CPAP, continuous positive airway pressure
ESS, Epworth Sleepiness Scale

NR, nonroutine group

OSA, obstructive sleep apnea

R, routine group

REI, respiratory event index
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