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Background: Continuous positive airway pressure (CPAP) is widely recommended for the
treatment of sleep apnea/hypopnea syndrome (SAHS), but its usage by patients is very low.
The aim of this study was to assess intensive educational programs and nursing support for the
improvement of CPAP use and outcomes in SAHS patients.

Methods: Eighty new SAHS patients were randomized to receive nurse-led intensive interven-
tions or usual support at hospital and home. The main outcome measure was CPAP use; changes in
sleeping, symptoms, mood, and quality of life were also assessed after 12 months of treatment.
Results: All outcome measures were improved after treatment in both groups. However,
patients receiving intensive support with significantly higher CPAP use (higher daily CPAP
usage by 2.2 hours/day) had greater improvements in SAHS symptoms and mood (P<<0.05).
The intervention group further showed an improvement in the Short Form-36 domains of mental
and physical health (P<<0.05).

Conclusion: The CPAP usage and quality of life can be significantly improved by nurse-led
intensive program in obstructive sleep apnea patients.

Keywords: CPAP, quality of life, SAHS, compliance

Introduction

Obstructive sleep apnea (OSA) is a common sleep disorder, and continuous positive
airway pressure (CPAP) is the most effective treatment for this disease, but its success
is closely related to the patients’ compliance rate. Annually, 20%-30% of patients
stop using CPAP within the first 2 weeks after receiving CPAP treatment and ~30%
of patients stop using within 6 months.?

There are an increasing number of articles on the effects of interventions on
CPAP compliance, when recognizing the importance of compliance rates in the
OSA population.*¢ Strategies include technological, educational, pharmacological,
psychosocial, and multidimensional approaches. Although some strategies have proved
to be effective in improving CPAP usage, orthodontic application was not suitable
and cost-effectiveness was high. To date, one of the standard care for OSA patients is
patient education.” Additionally, it may play an important role in deciding to accept
CPAP treatment for OSA patients.® Bandura also found that patients’ education is not
only a fact that influences the health behavior but also a critical part to committing
to the behavior.’
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Many single-center studies have showed that the
compliance could be improved by patient education.!'®!
American Academy of Sleep Medicine Adult Obstructive
Sleep Apnea stressed the importance of patient education in
the treatment of OSA patients.” Therefore, patient education,
especially how much complexity is required in the education
program, is becoming a more and more important strategy for
improving CPAP use. Is it sufficient to provide the explanation
and the written material to improve the CPAP use or should we
set up multiple educational programs for the OSA patients who
need to receive CPAP treatment? The answers to these ques-
tions are contradictory and need to be further investigated.

Improving obstructive sleep apnea syndrome (OSAS) and
patients’ quality of life is the most important target of treat-
ment. Many studies had shown that although it is difficult,
the quality of life can be improved by CPAP treatment.*!>!?
However, how the patient’s education improves the quality of
life has not been studied clearly.!*!” Thus, the effect of educa-
tion needs to be examined in more number of patients, so that
the results can be more widely applicable and acceptable.

Therefore, the aim of the present study was to assess a
simple educational input on improving CPAP compliance
and quality of life in OSAS patients.

Materials and methods

This study was designed as a randomized, single-blinded,
prospective trial of nurse-led intensive vs standard support in
new OSA patients who were first to receive CPAP therapy.
The Stomatology Hospital Ethics Committee approved this
research. All the included subjects gave written informed
consent, and they were unaware of the type of treatment they
received: “intensive” or “standard” support.

Subjects

Subjects were recruited in May and August 2012 from three
sleep disorder clinics in Zhejiang, People’s Republic of China.
Inclusion criteria were: 1) apneas plus hypopneas >15/hour;
2) daytime sleepiness; 3) two major symptoms of the
syndrome; 4) lived within 100 miles from Zhejiang. Individu-
als were excluded if: 1) previously received CPAP therapy;
2) suffering with chronic obstructive pulmonary disease,
asthma, or neurological problems. At last, 80 consecutive
patients with sleep apnea/hypopnea syndrome (SAHS) met
the inclusion criteria.

Protocol
The included patients were randomized into two groups via
a predetermined balanced block which was generated by

tossing a coin: standard support group and intensive support
group. Patients were blinded to the allocation and did not
know to which group they were assigned.

Upon enrollment, each subject completed a self-
administered Epworth sleepiness scale (ESS) with a validated
measure of daytime sleepiness, and the following information
was collected: the subjects’ attained level of education, occu-
pation (subsequently classified as blue collar, white collar, or
other), the approximate family income (within six categorical
levels), whether the subject lived alone, whether the subject
understood “what CPAP is and why (he or she) needs it”,
and whether the subject had a close friend or relative who
had used CPAP. Additional variables, obtained through
polysomnography, included Apnea—Hypopnea Index, lowest
oxygen saturation recorded, CPAP pressure assigned after a
CPAP titration study, and (for most patients) multiple sleep
latency test (MSLT) to record mean sleep latency.

Eligible patients were recommended to wear CPAP
machine (Sullivan S6, Sydney, NSW, Australia) as long
as possible when they were sleeping. The plastic strip was
designed to hide the CPAP clock-timers. Patients were not
aware of the presence of clock-timer during treatment; both
nurse, who recorded the clock-timer, and patients were
blinded to the group allocation. Patients could contact us for
help, such as asking for support and questions about treatment,
by telephone at any time during the treatment duration.

Intervention

We developed a series of patient education support interven-

tion programs that we thought would be easy to apply in the

standard clinical trial. Twenty-five nurses were involved in
this multicenter trial. The intervention included the follow-
ing support protocol:

1. Hospital health education: before treatment, nurses
showed patients a 30-minute educational video that
explained the pathogen, mechanism, risks, benefit, and
treatment methods for SAHS; personalized guidance:
a nurse used different teaching methods for different
people, to enable the patients to select the method con-
venient for them and use it as long as possible; and an
SASH Health education Manual was issued.

2. Patient self-management interventions, including: 1)
within 5 days after receiving CPAP treatment, the nurses
contacted the patients and held a 15-minute interview to
find out if they faced any problems and offered help by
telephone. 2) In order to reduce the problems caused by
treatment, the nurses made home visits to the patients
after CPAP treatment was initiated. 3) Adjustment in
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patient’s lifestyle, such as guiding patients to adjust
their diet, reduce the intake of high-calorie foods, try to
keep the health life, and increase activity in daily life,
was suggested. 4) Psychological intervention, informing
patients of the importance of maintaining a good mental
state for disease rehabilitation, and teaching the patients
methods and techniques on how to respond to anxiety
and depression.

Patients had to have an appointment with the sleep phy-
sician within 1 month of the initiation of CPAP treatment.
Each consultation lasted ~30 minutes, which included clini-
cal examination, answering of queries raised by the patients,
and offering help.

Control group

Patients who did not receive the intervention were also
required to have an appointment with the sleep physician at
1,3, 6, and 12 months. Each consultation lasted ~30 minutes,
which included clinical examination, answering any ques-
tions, and offering help. If the patients had any questions, they
could contact the nurse by telephone within office hours.

Outcome measurements

The data regarding the usage of CPAP by the patients were
recorded and handled with professional software (ResMed
SCAN 5.3, NSW, Australia) at each clinical visit.

All subjects underwent a daytime function testing at the
beginning and after 12 months of the initiation of CPAP
treatment. Function testing included the following steps:
an in-house questionnaire was given to assess the severity
of sleep apnea symptoms; Epworth and Stanford sleepiness
scales were calculated to assess sleepiness; mood was evalu-
ated using the Hospital Anxiety and Depression Scale; and
quality of life was measured by the Short Form-36.

Data and statistical analysis

An intention-to-treat (ITT) analysis was applied. The
unpaired #-test and chi-square test were used for baseline
analysis in the two groups. The unpaired 7-test was also used
for comparison between intervention and control group. The
paired t-test was used for assessing improvement of variables
from baseline. Statistical significance was set at P<<0.05. All
statistical analyses were performed with SPSS17.0 software
(SPSS Inc., Chicago, IL, USA).

Results
Among the 85 enrolled subjects, five did not agree to
participate, leaving 80 subjects who completed the protocol

Enroliment Randomized (n=85)

Refused to participate (n=5)

Allocated to control
group (n=40)

Allocated to intervention
group (n=40)

Allocation

Follow-up

Figure | Flowchart of the trial.
Note: Nurse-led intensive interventions improve adherence to continuous positive
airway pressure therapy and quality of life in obstructive sleep apnea patients.

Lost to follow-up (n=0) Lost to follow-up (n=0)

Analysis (n=40)

and formed the basis for this report. Any dropout was
registered (Figure 1).

At baseline, we did not find any significant difference
between the intensive support and standard support groups
in all outcome measures (Table 1).

CPAP usage

The average compliance was 2.2 hours (51%) longer among
subjects in the intensive support group than those in the
standard support group; this difference was statistically sig-
nificant between the two groups (Table 2 and Figure 2).

Quality of life

The quality of life was significantly improved after CPAP
treatment in both the groups. Moreover, after 12 months of
treatment, the outcome was significantly different between

Table | Patients’ baseline characteristics

Variables Intensive Standard P-value
support group support group

Age, years 50.2+10.1 50.6t11.2 0.89
Sex

Male 29 28

Female Il 12 0.65
Education 15.2+5.3 14.945.5 0.74
Occupation

Blue collar 15 16

White collar 20 21
Others 5 3 0.60
BMI, kg/m? 33+2 3243 091
AHl/hour 55+4 54+4 0.84
Quality of life

SF-36 mental 4143 42+4 0.65

SF-36 physical 39+4 38+3 0.78
Mood 425+1.2 4.17x1.1 0.84
Epworth 13+1 131 I
Symptoms 22+2 23+2 0.92

Note: Data are presented as mean + standard deviation.
Abbreviations: BMI, body mass index; AHI, Apnea—Hypopnea Index; SF-36, Short
Form-36.
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Table 2 Improvement of cognitive function and Epworth sleep- CPAP use
iness scale (ESS) from baseline on continuous positive airway 107
pressure (CPAP) o
< 8-
Variables Intervention Control P-value % -
group group - D
o .E 6_
Mean SD Mean SD .
S
From baseline at | month g 3 4-
CPAP usage 6.32 1.25 435 1.71 * < g
Quality of life % =] ) :
SF-36 mental 52 4 44 4 * é’ 7 - Intervention group
SF-36 physical 49 5 4 4 * =& Control group
Sleepiness 11.50 1.00 12.00 1.00 NS 0 p T h 3 T h 5 T h 12 T h
Symptoms 2100 200 2200 200 NS mon monihs 5 monihs months
Mood 5.36 1.54 4.56 1.35 * Figure 2 Patient compliance in the intervention and control groups.
From baseline at 3 months Abbreviation: CPAP, continuous positive airway pressure.
CPAP usage 6.41 1.30 4.20 1.20 ok
Quality of life
SF-36 mental 54 6 46 4 * be higher in the control group than in the intervention group,
SF-36 physical 50 5 43 5 ¥ and significantly lower symptom scores were observed at
Sleepiness 10.30 135 1120 165 NS 6 and 12 months in the intervention group than the control
Symptoms 15.00 1.00 18.00 1.00 NS . group
Mood 6.35 125 405 125 group (Table 2 and Figure 5).
From baseline at 6 months
CPAP usage 6.31 1.81 431 1.25 ok MOOd
Quality of life L. .
SF-36 mental ss g 50 6 « Mood scorgs mgmﬁcanﬂy 1r.1creased from 1 to 12 months
SF-36 physical 54 5 46 7 * (P<0.001) in the intervention group. Mood scores were
Sleepiness 5.36 135 635 125 NS reported to be higher in the intervention group than in the
Symptoms 10.00 1001500 .00 control group, and the difference was significant between
Mood 6.75 1.48 421 1.40 ok .
From baseline at 12 months the two groups (Table 2 and Figure 6).
CPAP usage 6.67 1.36 4.02 1.23 ok
Quality of life Discussion
3 ok . . . .
SF-36 mental 62 6 >2 > This randomized controlled trial showed that nurse-led inter-
SF-36 physical 62 7 51 6 o . . . . .
Sleepiness 487 150 536 145 NS ventions can increase compliance with CPAP and alleviate
Symptoms 7.00 100 11.00 1.00 symptoms, benefit mood, and improve quality of life in SAHS
Mood 6.50 1.60 4.00 1.54 ok

Notes: *P<<0.05; **P<<0.01.
Abbreviations: SD, standard deviation; SF-36, Short Form-36; NS, not significant.

the groups (Table 2 and Figure 3). This shows that both
mental and physical health significantly improved in the
intervention group over the control group. This improvement
was maintained until 12 months.

Sleepiness
ESS significantly decreased from 1 to 12 months (P<<0.001)
in both the groups. Although the scores of ESS were not
significantly different between the two groups, control group
reported higher values than the intervention group (Table 2
and Figure 4).

Symptoms
Symptom scores significantly decreased from 1 to 12 months
(P<<0.001) in both groups. Symptom scores were reported to

" Changes of SF-36 scores

60 -

50+

SF-36 score

40

30

T T T T T
Baseline 1 month 3 months 6 months 12 months

—@— SF-36 mental (intervention group)
=i~ SF-36 mental (control group)

—&— SF-36 physical (intervention group)
—¥— SF-36 physical (control group)

Figure 3 Scores in the SF-36 questionnaire in the intervention and control groups
during treatment.
Abbreviation: SF-36, Short Form-36.
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Epworth sleepiness score
15

104

Epworth sleepiness scale

—@— Intervention group =~ Control group

1 1 L T L]
Baseline 1 month 3 months 6 months 12 months

Figure 4 Scores in the Epworth sleepiness scale in the intervention and control
groups during treatment.

patients. The results of this study showed that nurse-led
intensive support could significantly improve CPAP usage
and quality of life in SASH patients.

To the best of our knowledge, the current intervention is
one of the simplest among reported obstructive sleep apnea-
hypopnea syndrome (OSASH) education programs to enhance
adherence to CPAP use and improve quality of life in OSASH.>¢
Additionally, the duration of this study was 12 months, which
was much longer than other similar studies.’# It was long
enough to assess the impact of this intervention over standard
care on the changes of quality of life and usage of CPAP. The
results indicated that our education program achieved a sig-
nificant improvement in quality of life and CPAP usage, and
other studies have come to a similar conclusion.'*!*2! Only a
few studies showed significant improvements in quality of life
in the intervention group, compared to the control group.'®!°
This may be because of the small effect of sizes and differences
between the samples in different studies.

In this study, we found that our intensive support could
significantly improve CPAP use and achieve better results

Symptoms

30 ymp

20 -
n
g
o
[¥]
[72)

10 1

—&~— Intervention group —ill= Control group
0

T T T T T
Baseline 1 month 3 months 6 months 12 months
Figure 5 Scores of the symptoms in the intervention and control groups during

treatment.

Mood
10

Scores

—&— Intervention group =i~ Control group

T T T T T
Baseline 1 month 3 months 6 months 12 months

Figure 6 Scores of mood in the intervention and control groups during treatment.

compared to standard support. The mean CPAP usage was
higher than that reported by Pepin et al*? in a European study
and that of Kribbs et al** in an American population. Apart
from different patient populations, this can also be explained
by the following reasons: educational programs on OSA and
CPAP, practical CPAP education, and a clinical review and
home visits by our nurses. Finally, all our patients had to buy
the CPAP appliance by themselves, and this may have been a
motivating factor. These are essential factors to achieve better
CPAP use in our study. Thus, we had reasons to believe that
long-term follow-up of patients will eventually show that
intervention must be repeated or reinforced to maintain an
initial effect. However, studies suggest that CPAP compliance
at the first month could reliably predict compliance of treat-
ment with CPAP at 3 or 6 months.?>?* These data, combined
with our results, supported proactive intervention to improve
compliance at the time CPAP is first prescribed.

Many studies had been conducted to improve CPAP com-
pliance in patients.'*?2¢ Fletcher and Luckett®® conducted
a randomized crossover study to measure objective CPAP
usage with regular telephone support or standard support.
Their results found that the CPAP usage was not significantly
different between the two groups. However, in this study, the
patients received no additional support or frequent supportive
telephone calls in the first stage of trial, which may obscure
any beneficial effects. In another study, Chervin et al'* tried
to assess the CPAP usage between educational and phone
call. Although the difference was not statistically significant,
we need to be cautious about this conclusion. Because not
only the baseline level was inconsistent, but also this study
exist measure bias which CPAP usage was not measure by
machine. Likar et al*® conducted a study to examine the effect
of the education support on CPAP usage by conducting a
nonrandomized retrospective study. They suggested that
education support could improve CPAP usage.

Patient Preference and Adherence 2015:9
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It is inevitable for most of the patients to have difference
complicance in patients who completely reject or accept the
machine treatment, especially in the first night. It is difficult
to make a precise tactic to accommodate each patient, espe-
cially for patients who are unwilling to cooperate. So the
tactic of education is integrant; at the same time, telephone
support and educational literature cannot be ignored.'* With
regard to patients having practical issues, they can provide
their compliance by recognizing psychological factors or
CPAP-related tolerance problems in early treatment stage.?’
It was an advantage that benefits patients who had joined the
conferences. A retrospective study by Likar et al reported that
29% of the outpatients who in their 2 hours meeting had a
chance to monitor the equipment and were given education
and support on symptom management would use CPAP for
at least 2 hours every night. Thus, it could be a useful way to
enhance the patients’ compliance.?® Similarly, the group of
help by themselves could be helpful. According to the stud-
ies by others authors, the home visit may be more necessary.
The finding from Hoy et al demonstrated that educational
program, just like home visit, could increase the usage of
CPAP by 1.5 hours every night.'* Therefore, homecare visits
make an important contribution to encourage the patients
to conform to this therapy. In this study, different groups
received different levels of education pertaining to CPAP.
The more complement the input the better compliance they
had, which was positively correlated with clinical improve-
ment. [t was evident that once the input time was conducted
over 4 hours, the quality of life, and clinical symptoms would
be improved in OSASH patients. In accordance with Hoy’s
finding, a conclusion was drawn that the degree of education
did influence the efficiency of treatment. Since other stud-
ies had given the relationship between education level and
compliance in the ANTADIR network, so what we got was
not study-related results.!>2328

However, a few studies were conducted to assess the
changes of the quality of life in SASH patients who received
CPAP therapy. The present study revealed that nurse-led
intensive support significantly improved the quality of life
compared to standard support. The reason was that additional
support from our nurses may lead to better compliance and
acquired confidence compared to standard support in some
patients. Hoy et al'* reported similar results that patients
who received education from the medical contact group had
better compliance than patients who received information
from their partner.

The improvement in mood and symptom was important
to patients as it may enhance the motivation to receive
CPAP treatment. In this study, we found that compliance
was significantly higher in nurse-led intensive group than
standard support group; this difference continued after 12
months of treatment. The reason may be the extra support
helped patients to handle any problem when they used
CPAP appliance and improved the motivation to CPAP
treatment.

This study was a multicenter trial that was conducted
in three centers. The follow-up of patients was long and
complete. However, the study had certain limitations, which
included small sample size. In retrospect, block randomiza-
tion would have been a better design strategy. To improve
the study of multiple explanatory variables and their
interaction with intervention, future studies should include
hundreds rather than tens of patients. Second, the nurses
were not blinded to the patients, which may have caused
inadvertent bias. We did our best to eliminate this bias. But
it may not be the reason for the difference between the two
groups. Finally, this study followed up the patients for only
12 months, whereas patients who need CPAP treatment are
usually believed to be receiving a lifelong therapy. Therefore,
in the future we need to conduct longer-term observations
and have larger sample sizes, to assess whether the benefit
of sleepiness and cognitive function caused by nurse-led
intensive support was continued.

In this study, we did not include a cost—benefit analysis;
the reason for this was that such analyses are highly depen-
dent on the price of CPAP appliances, the distance between
hospital and the patient’s home, and, in particular, local
costs that may vary in different areas. However, in order to
make the comparisons, the extra costs of the intervention
group were ~500 RMB per patient, which was 1/10 of that
in other sleep centers.

Conclusion
The nurse-led intensive support can significantly improve
CPAP compliance and quality of life.

Disclosure
The authors report no conflicts of interest in this work.
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