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Can psychological factors help us to determine adherence to CPAP?
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ABSTRACT: The present study objective was to establish whether pretreatment social
cognitive variables may contribute to the explanation of variance in adherence to
continuous positive airway pressure (CPAP) treatment for patients with obstructive
sleep apnoea/hypopnoea syndrome (OSAHS).

A total of 119 of 180 consecutive OSAHS patients were recruited to the study prior
to initial CPAP titration. Patients completed psychological measures of health value,
health locus of control (incorporating internality, chance, powerful others) and self-
efficacy prior to CPAP titration. Objective adherence data were measured by CPAP
unit time clocks and collected at 3-month follow-up. Average nightly use was calculated
over this period.

Logistic regression of prospective predictors of adherence produced a model
comprising psychological (health value, internality, powerful others), as well as clinical
variables (Epworth score, body mass index, apnoea/hypopnoea index, CPAP pressure).
This model explained 24% of the variance in CPAP use, and correctly identified 75% of
adherers and 53% of nonadherers.

Although the psychological variables explained only a small amount of the overall
variance in adherence behaviour, this result provides further support for the hypothesis
that psychological variables contribute, in part, to continuous positive airway pressure
adherence. Future research should focus on highlighting discrete variables, which may
helpfully inform psychologically based interventions aimed at improving the use of
continuous positive airway pressure by patients with obstructive sleep apnoea/
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Obstructive sleep apnoea/hypopnoea syndrome (OSAHS)
occurs in 2-4% of the middle-aged population [1]. Effective
treatment for OSAHS can be achieved through the use of
continuous positive airway pressure (CPAP). Continued
adherent use of CPAP is required to prevent the redevelop-
ment of symptoms such as excessive daytime sleepiness,
cognitive impairment and disturbance of mood [2-5] and
effective use is associated also with reduced road traffic
incident rates [6, 7] and reduced blood pressure [8, 9].

CPAP, unlike pharmacological treatments for other
chronic conditions, is a relatively cumbersome treatment
that requires considerable behavioural change and commit-
ment to adherent use for it to remain clinically effective. Rates
of initial acceptance and ongoing adherence to CPAP
treatment appear consistently suboptimal across international
OSAHS case series, with ~18% of patients recommended for
CPAP declining to take this home, and up to 30% of initial
acceptors having abandoned CPAP by 5 yrs [10]. With
increasing robust evidence for the benefits of CPAP treatment
[2-9] and a scarcity of effective therapeutic alternatives in
patients with severe OSAHS, patients’ problems in using
CPAP are an important clinical and research issue.

The determinants of patients’ use of CPAP have been the
focus of previous literature, in case series correlating clinical
variables, such as initial disease severity and treatment side-
effects with CPAP usage [2, 11-18]. Significant correlations

between clinical predictors and CPAP adherence, when
present, tend to be weak in magnitude and thus of limited
predictive power in the clinical setting.

Patients’ adherence behaviour to CPAP, as in other
difficult treatment regimes, is likely to be modified by
psychological as well as demographic and physiological
variables. Social cognition models advocate that cognitive
variables (i.e. beliefs held by an individual about, for instance,
their ability to solve problems) are primary determinants of
individual social behaviours [19]. They assume that these
behaviours are based on elaborate, but subjective, cost-benefit
analysis of the most likely outcome of differing courses of
action. Such models have been successfully adapted and
applied to health care settings. There, they have made a
valuable contribution to the understanding of which patients
will reliably perform health behaviours [20], such as adhere to
a recommended diabetic regimen [21]. Research evidence of
psychological determinants of CPAP adherence behaviour
remains limited, though claustrophobic reactions [2], depres-
sive and hypochondriacal personality traits [22], and referral
initiated by the partner rather than the patient [23] have each
been associated with poor CPAP use. More recently studies
have implicated the role of specific psychological variables in
the prediction of adherence to CPAP [24, 25].

The present study applied a social cognition model [26] to a
population of patients with OSAHS prior to initiation of
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CPAP therapy, in order to investigate whether psychological
factors may usefully contribute to the prediction of subse-
quent adherence to this form of treatment. Wallston's model
[26] includes the psychological constructs of health value,
health locus of control (incorporating the subscales of
internality, powerful others and chance) and self-efficacy.
Health value reflects the importance an individual places on
maintaining good physical health. Internality is the extent to
which an individual believes that they are responsible for their
own health and illness. Powerful others relates to beliefs that
health is determined by powerful others (e.g. sleep physi-
cians). Chance measures the extent to which health and illness
are believed to be a matter of fate or luck. Self-efficacy refers
to an individuals belief in their capability to organise and
carry out the courses of action required to deal with
prospective situations.

In addition, demographic and clinical data were considered
as possible predictors. These variables were included so as
to take account of previous research evidence highlighting
their potentially important contribution to the prediction of
adherence and also to avoid an unnecessary and potentially
less environmentally valid focus on purely psychological
factors.

Material and methods
Patients and procedures

The present study population was a prospective, consecu-
tive series of patients attending for overnight CPAP titration
at the Edinburgh Sleep Centre over an §-month period. All
had been diagnosed with OSAHS following polysomno-
graphic monitoring in the home or in the laboratory and been
recommended for CPAP treatment. CPAP titration patients
were excluded from the study only if suffering serious co-
incident illness or already participating in another research
protocol. Following consent, eligible patients were asked to
complete a two-page psychological questionnaire during the
evening before their CPAP titration. Therefore, these
measures were obtained before patients had nocturnal
experience of CPAP.

Patients received a standard care package during diagnosis,
treatment and follow-up [23]. This included a daytime
education, mask fitting and CPAP familiarisation session
delivered by experienced nursing staff on a day prior to the
CPAP titration. CPAP titration was performed in the
laboratory using auto-adjusting CPAP units (Autoset™,
ResMed Ltd, Abingdon, UK), and patients were allowed
home the next morning with a fixed CPAP unit typically set at
the 95th percentile of the auto-adjusting pressure-delivery
profile. Post-treatment support was freely available through
telephone calls or visits to nursing staff, and patients were
telephoned by staff at 2 weeks to check progress and offer any
interventions necessary. Formal follow-up was conducted
through medical outpatient review at 3 months.

Study measures

Psychological measures. Three psychological measures were
used in accordance with Wallston’s modified learning theory

[26].

The multidimensional locus of control scale. This scale
[27] provides a measure of generalised expectancy beliefs in
relation to health along three dimensions, comprising
internality (i.e. measuring the extent to which an individual

believes the locus of control is internal), chance (i.e. measuring
the belief in chance or external factors in determining health
outcomes) and powerful others (i.e. measuring the belief in
the control over an individual’s health by powerful others,
particularly health professionals). Patients were asked to rate,
on a scale of 1 (strongly disagree) to 6 (strongly agree), to what
extent they agreed or disagreed with 18 health-related belief
statements. Alpha reliability for each of the scales has been
reported to range from 0.67-0.77.

The health value scale. This scale [28] provides a general
measure of the value an individual places on their health.
Patients were required to indicate, along a scale of 1 (strongly
agree) to 7 (strongly disagree), how much they agreed or
disagreed with 4 health value belief statements. The internal
consistency of this scale is 0.67 (Cronbach’s alpha).

The generalised self-efficacy scale. This scale [29] assesses
the strength of an individual’s belief in their ability to respond
to novel or difficult situations and to deal with any associated
obstacles or setbacks. Patients were asked to indicate how true
they believed 10 generalised self-efficacy statements to be, in
relation to themselves, along a scale of 1 (not at all true) to
4 (exactly true). The alpha reliability of this scale ranges
0.82-0.93.

Clinical variables. Clinical variables were collected from case
notes and questionnaires completed during diagnosis. These
comprised pretreatment demographic variables (age, sex, body
mass index (BMI), reported alcohol intake and current cigarette
smoking status), apnoea/hypopnoea index (AHI) and minimal
oxygen saturation during diagnostic polysomnography,
Epworth score [30] at diagnosis, and the pressure at which
CPAP treatment was issued after titration.

CPAP adherence. Use of CPAP was measured objectively by
integral time clocks contained within CPAP units, logging
cumulative time that units were switched on. Time clocks were
read at the 3-month outpatient follow-up appointment and the
average nightly CPAP on-time calculated (h per night).
Patients who failed to attend for follow-up were telephoned
for time clock readings.

Data analysis

Clinical and demographic variables for this sample were
compared by Chi-squared and unpaired t-tests with those of a
previous large sample from the same site [15]. These analyses
were also applied to investigate potential between group
differences relating to adherence and nonadherence in
accordance with Wallston'’s model [26].

The relationship between putative predictive variables and
subsequent adherence was assessed using logistic regression.
Such analysis aims to predict the membership of a categorical
dependent variable (in this case, adherent/nonadherent, as this
is the most clinically relevant variable) on the basis of
categorical or continuous independent variables. For the
dependent variable of average CPAP adherence, a cut-off
point to divide lower from higher adherers was set, a priori, at
3 h per night. This value corresponds with the mean level of
clinically effective adherence found in local prospective
patient samples [4, 23].

Psychological and clinical variables were entered as
continuous or categorical covariates as appropriate in a
forward stepwise regression, using liberal inclusion (p<0.2)
and exclusion criteria (p>0.3) to avoid type II errors resulting
from colinearity [31].
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A directly comparable study on which to base a power
calculation to determine the required sample size was not
found within the OSAHS or CPAP literature. However, by
extracting data from similar research examining adherence
issues in diabetes [32], a power calculation indicated that 40
subjects per group (group 1, adherent subjects; group 2,
nonadherent subjects; total=80) would be necessary to
demonstrate a significant difference between the groups
(p<0.05) using an unpaired one-tailed independent samples
t-test with a power of 0.8.

Results

Of 180 eligible patients, 162 patients consented to
participate in the study and were given the psychological
questionnaires. Of these, 119 completed all questionnaire
items and were thus suitable for analysis. Thus participation
rate in this consecutive series was 90% and the analysis rate
was 73%. The 119 analysed patients (79% male, 82% married,
77% in paid employment, 56% current cigarette smokers) had
a mean agetsD of 51%11 yrs. Further clinical descriptive data
of the study population are provided in table 1. There were no
significant differences in demographic and clinical variables
between this sample and the previous cross-sectional cohort
[15] from the same centre.

At 3-month follow-up, mean CPAP use in this prospective
sample averaged 3.612.7 h per night. Altogether, 21 partici-
pants (18%) had received technological interventions for
CPAP related side-effects (e.g. mask change, addition of chin
strap, decongestant medication).

To investigate the potential predictive utility of Wallston's
model [26] a median split was used to establish a cut-off point
for the psychological variables. Using these cut-offs, subjects
were then categorised, in accordance with Wallston's [26]
model, as adherent or nonadherent on the basis of their
psychological profile. No significant difference between these
two groups was observed on the basis of adherence data.

Logistic regression analysis (table 2) constructed a seven-
variable model comprising the clinical variables of Epworth
score, AHI, BMI and CPAP pressure and psychological
variables of internality, powerful others and health value,
together explaining 24% of variance in adherence to CPAP.
Higher adherence status was significantly and independently
associated with greater disease severity (Epworth and AHI),
BMI, lower prescribed CPAP pressure, stronger internal
locus of control, less belief in powerful others and greater
health value. Putative predictive variables rejected by the
analysis included age, current smoking habit, marital status,
alcohol consumption, minimal oxygen saturation, chance and
self-efficacy.

A comparative regression excluding psychological covariates
(table 2) produced identical clinical predictors, but explained
6% less variance in CPAP use.

Table 1.—Summary clinical profile of study population

Variable

BMI kg-m™ 3347
AHI events-h™! 45435
CPAP pressure cmH,O 9+2
MinSa,0, % 80+10
Epworth score 13+5
Use of alcohol units-week™ 8+11

Data are presented as mean+SD. BMI: body mass index; AHI: apnoea
hypopnoea index; CPAP: continuous positive airway pressure;
MinSa,0,: minimum blood oxygen saturation. n=119.

Table 2. —Results of forward logistic regression analysis for
the models of determinants including and excluding
psychological variables

Exp (B) p-value

Including psychological variables
AHI 1.019 0.019
CPAP pressure 0.802 0.037
BMI 1.103 0.007
Epworth score 1.127 0.011
Internality 1.064 0.119
Powerful others 0.946 0.162
Health value 1.396 0.019

Excluding psychological variables
1.02 0.018
CPAP pressure 0.82 0.051
BMI 1.09 0.016
Epworth Score 1.09 0.036

Including psychological variables; Nagelkerke R’=0.24. Excluding psy-
chological variables: Nagelkerke R*=0.18. Exp (B): exponential beta; AHI:
apnoea hypopnoea index; CPAP: continuous positive airway pressure;
BMI: body mass index.

Discussion

The current prospective study of CPAP use shows that the
social cognitive variables of health value, internal locus of
control, and powerful others are implicated in the prediction
of adherence to this treatment, in addition to clinical variables
(i.e. Epworth score, BMI, AHI, CPAP pressure) already
identified [10, 12, 15]. However, only health value contributed
significantly to the explanation of variance.

These findings on psychological associates of CPAP use
complement those of EDINGER et al. [22], who found that 62%
of the total variance in adherence to CPAP was explained by a
combination of high scores on hypochondriasis and depres-
sion scales from the Minnesota Multiphasic Personality
Inventory, high values of BMI and high ratings of subjective
daytime sleepiness. Hypochondriasis (i.e. over-concern with
one's health) would seem to suggest the presence of high
health value, a trait found to be predictive of adherent
behaviour in the current study population. Although,
EDINGER et al. [22] explained 62% of the variance in CPAP
use in their study population, this is not an entirely
comparable study as their sample size was small (n=28) and
comprised male veterans.

In addition to high health value, other psychological
constructs associated with higher adherence status were
higher internal locus of control and lower powerful others
scores. Those who hold such beliefs consider more strongly
that they have significant control over their own circum-
stances and environment. In line with this, they would be
more likely to internalise advice given to them by sleep
physicians and persist with CPAP use, despite inconveniences
or adverse side-effects. This finding is congruent with the
results of HOY et al. [23], which suggested that adherers were
more likely to self-refer for treatment. This describes the
action of an individual who believes in their ability to control
their own environment. Also, the presented results support
the findings of STEPNOWSKY et al. [25], who reported that
CPAP users who engaged in active coping strategies in
demanding situations reflected greater levels of use. These
users appear to show greater independence in their self-
management, again a feature of those with higher levels of
internal locus of control who are less influenced by powerful
others. However, it must be noted that these variables,
although appearing in the final model, did not contribute
significantly to the explanation of variance in adherence
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behaviour. Of course it is likely that psychological variables
other than those examined in the current study are implicated
in the CPAP use. This has indeed been supported [24, 25].
However, a wider array of psychological measures were not
included in the study as it was the intention to evaluate the
utility of a coherent and concise model, rather than simply a
variety of psychosocial variables. This was felt to be more
likely to lead to the development of psychologically informed
interventions aimed at improving CPAP use.

In terms of clinical variables, greater disease severity and
poorer general health (i.e. greater subjective sleepiness, AHI,
BMI) predict greater levels of adherence, as does greater
nocturnal mask comfort (i.e. lower CPAP pressure). Again,
such a profile supports the inclusion of health value in the
predictive model, as those who adhere to CPAP seem to
acknowledge the serious nature of their physical condition
and take steps to address the more controllable aspects of
their health-related difficulties.

Potential criticisms of the current study include a possible
sampling bias resulting from the relatively low analysis rate
(73%). However, this was largely due to incomplete ques-
tionnaire responses and not to missing adherence data.
Furthermore, the study sample was similar to another study
sample recruited from the same centre [15]. Thus, it is unlikely
that any significant sampling bias exists within the study
sample. Another potential criticism is the use of telephone
time clock readings. This could have resulted in the collection
of erroneous adherence data. However, this method of
collection was used in only 19 cases and, in all but one case,
the adherence data made clinical sense, suggesting that these
patients had provided truthful data. One case was removed
from the analysis as it suggested a clinically unlikely rate of
nightly adherence. Regarding analysis, the authors decided to
dichotomise the dependent variable of adherence. Greater
than 3 h use per night has been shown in local samples to be
the lowest level of use to ensure clinical improvement in
symptoms [4, 23]. Through this, some explanatory variance
may have been lost. However, by splitting this variable and
analysing data on the basis of adherence and nonadherence
the clinical significance and utility of the results was
enhanced. Finally, time clock readings measured machine-
run time, rather than machine-run time at set pressure,
potentially allowing patients to present inaccurate adherence
readings. That said, as mentioned above, the average
adherence rate in this population was similar to another
sample studied at the same centre [15], and the only clinically
unrealistic outlier was identified and removed.

Disease-specific psychological measures were not used in
the current study, although it has been suggested that
generalised measures may be less sensitive to the cognitive
processes underlying health behaviour. Indeed, since the
completion of this study, a psychometric measure based on
the self-efficacy construct has been validated for use in the
OSAHS population [33]. However, at the time of investiga-
tion it seemed more appropriate to evaluate the validity of the
generalisable psychological model before addressing disease
or treatment specific aspects.

Research investigating determinants of CPAP reflects a
pattern of development similar to that of adherence research
across other clinical pathologies and healthcare systems [34,
35]. Early attempts to explain patterns of adherence focussed
on sociodemographic and clinical variables. Latterly, beha-
vioural and psychosocial variables have been evaluated as
potential contributors to the explanation of adherence patterns.
Most recently, and most productively, attempts have been
made to integrate these approaches. The current study lends
weight to the thesis that psychosocial variables are an
important factor to consider when investigating CPAP
adherence. A considerable amount of research has evaluated

the role of biomedical determinants. It is now important to
understand more about which psychosocial variables impact
on eventual CPAP use.

Although the implicated psychological variables explained
only a small amount of variance in adherence behaviour,
overall, the present authors suggest that these results provide
further evidence that psychological factors contribute to
CPAP adherence. They suggest that cognitive constructs and
beliefs are involved in the motivation to adhere to CPAP.
These constructs have been found to be useful predictors of
health behaviours central to the management of other chronic
illness. They are not believed to be stable personality traits,
but can and do change over time as a consequence of
intervening experiences, such as ill-health [26, 28]. Therefore,
research focussing on modifiable, cognitive variables would
appear to be a more productive seam of investigation, in
terms of developing therapeutic interventions, than studies
evaluating the contribution of socio-demographic or more
persistent personality variables that are less amenable to
change. Although, previous studies have demonstrated that
adherence to CPAP can be improved through interventions
such as intense clinical support [23] and group education [36],
these studies were not psychologically informed and the
mechanism of change was not systematically evaluated.

It is clear that, clinically, these results are not a direct step
towards the development of a specific psychosocial interven-
tion. However, they do highlight the potential contribution of
social cognitive factors and suggest that future research
should aim to more accurately describe other potentially
implicated psychological variables, through the consideration
of wider theory (e.g. family-based factors, staff-patient
relationships) and methodology (e.g. qualitative studies,
experimental paradigms).
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