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ABSTRACT Effective treatment of obstructive sleep apnoea (OSA) is primarily determined by adherence
to the selected intervention. The most common treatment pathways are mechanical devices such as
continuous positive airway pressure (CPAP) or a mandibular advancement device, often combined with
weight loss therapy. Weight reduction is usually an adjunct therapy but may be used as a secondary
treatment in mild-to-moderate OSA when mechanical treatments cannot be tolerated. To enhance the uptake
and adherence to treatment, clinicians may assess patient’s personality profiles and psychological readiness.
There is a paucity of evidence related to these aspects of patient care and this article outlines the current
research in relation to patient presentation, treatment uptake and barriers, and methods to enhance
treatment adherence. This article disseminates personality traits observed in patients with OSA and
identifies vulnerable groups who may require additional support to increase treatment adherence. It
summarises the current evidence for treatment barriers in patients with OSA. Low self-efficacy in relation to
CPAP and weight loss adherence will be explored as well as the potential to predict treatment responders
and enhance therapeutic uptake and adherence. Extending personality traits into research and clinical
practice could potentially result in more successful CPAP therapy and weight loss treatment outcomes.
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Introduction
Effective treatment of obstructive sleep apnoea (OSA) is primarily determined by adherence to one of
three selected interventions of continuous positive airway pressure (CPAP), a mandibular advancement
device (MAD) and/or weight loss therapy. Enhancing uptake and adherence to treatment is a key factor in
clinical practice and there is limited research on the impact of patient personality in this process. This
article explores personality traits in patients with OSA, where at present there is a paucity of specific
research in this area. We aim to examine personality as an integral factor, along with a consideration of
psychosocial factors, to improve the uptake and adherence to current OSA treatments. This article outlines
the personality traits observed in patients with OSA and common methods of assessment, describes
vulnerable groups including patients diagnosed with comorbid depression or type-D personality, and
outlines treatment predictors and adherence, including the role of apathy in this condition. Finally, a
clinical perspective will be presented in the context of this article.

An overview of personality traits observed in patients with OSA
Personality is a complex multidimensional system [1] relating to unconditional behaviour tendencies
which then impact on how the individual functions in different circumstances [2]. The personality traits
observed in OSA potentially correlate with the symptoms of the disorder, including chronic excessive
daytime sleepiness [3]. When coupled with neurocognitive manifestations of OSA, which include
impairments in vigilance, concentration, memory and executive function [4], the separation of personality
and physiological OSA symptoms becomes increasingly difficult.

Assessment of personality
Objective assessment of these traits in the past has been detailed with multidimensional instruments such
as the Minnesota multiphasic personality inventory (MMPI). However, the MMPI is a long (taking 1–2 h)
and challenging assessment tool consisting of between 338 and 567 true/false items depending on the
version of the publication used [5]. Any missing data require a mathematical adjustment between the
missing items and the scale, which would complicate routine clinical assessment in patients with OSA [6].
Another tool that could be considered for the assessment of personality is the temperament and character
inventory; however, there is no evidence suggesting patients with OSA have significantly elevated
components of cooperativeness or self-directedness [7], which were identified as key personality
components by CLONINGER et al. [8] and DELL’ORCO et al. [9]. This assessment tool consists of 240 items
and can take up to 90 min to complete, making it challenging to conduct in routine clinical assessment [8].
There are many other personality assessment tools including the Swedish University’s Scales of Personality
[10, 11] and the revised NEO personality inventory [12]; however, none of these appear to have been
validated in a sleep disordered breathing population and, therefore, we have not explored them in
this article.

Personality traits in patients with OSA
Previous studies examining the relationship between the MMPI profiles and OSA have demonstrated
discrepancies in psychiatric symptoms, personality and psychological features, and observed psychological
difficulties. Comparisons between snorers and patients with OSA found significantly higher absolute scores
and increased rates of clinical depression and hypochondriasis among individuals with OSA [13]. Patients
with OSA had more inactivity, anergia, guilt, pessimism and low self-esteem, accompanied by prominent
somatic concerns compared with snorers [13]. Hypochondriasis and psychopathic deviance were also
significantly higher in a cross-sectional survey of 94 treatment-naïve patients with OSA compared with
nonsnorers [14]. This greater overall psychopathology and the elevation on the hypochondriasis scale
indicates somatic concerns and perhaps some antisocial attitudes in OSA [14]. In a larger study, 58% of
patients with OSA had at least one elevated MMPI score and the highest values were for depression,
hypochondriasis and hysteria (an awareness of problems and vulnerabilities) [15]. Furthermore, more
severe oxygen desaturation (<92%) was associated with a higher number of elevations on the MMPI.

These elevated hypochondriasis scores may be associated with patients demonstrating extreme vigilance of
physical symptoms, chronic fatigue, weakness and vague symptoms. The severity of psychopathology
symptoms may also be associated with poor quality of life, attention deficit and subjective daytime
sleepiness [14]. Individuals with psychopathic deviance may have difficulty adhering to rules, be reluctant
to accept the advice of authority figures and fail to learn from previous mistakes. These personality traits
of a somatic-neurotic type may amplify nonadherence with treatment therapies in OSA. Compared with
narcoleptic patients, untreated patients with OSA exhibited more denial, hypochondriasis and hysterical
personality characteristics, with lower anxiety and social introversion symptoms [16]. In the absence of
supporting historical and observational data, the findings from the MMPI may be directly attributable to
sleepiness that is secondary to OSA rather than reflective of personality disturbances in the traditional
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sense of psychiatric diagnoses [15]. Regardless, these influences present challenges in the uptake and
maintenance of the use of various OSA therapies. Appropriate treatment of OSA alone may not be
sufficient to improve patient quality of life. The maintenance of maladaptive hypochondriacal states in
OSA negatively affect coping behaviours [14].

Treatment of OSA
The two treatment options most widely recommended for OSA are CPAP and/or weight loss. Weight
reduction is usually an adjunct therapy but may be used as a secondary treatment in mild-to-moderate
OSA when mechanical treatments cannot be tolerated. A MAD offers an additional treatment option;
however, there is no evidence for this mode of treatment in relation to personality. This article will outline
the evidence in relation to personality for adherence to each treatment option, suggest ways to enhance
this adherence and look at potential alternative methods and therapies to address psychological and
personality-related limitations.

Barriers against and adherence to CPAP
CPAP therapy is often considered the gold standard treatment for OSA, but adherence is poor with ∼50%
of patients being unable to use CPAP [17–19]. Biomedical factors have often been considered a barrier to
treatment adherence; these factors include skin irritation, nose stuffiness, air leaks around the mask,
claustrophobic reactions to the mask, problems with spontaneous intimacy with the bed partner and noise
of the machine [19]. Although these factors have been reduced by improvements in machine design, the
objective treatment adherence remains limited. Psychological models have been instituted in the prediction
of CPAP acceptance and subsequent adherence [20–25]. Patients have formed beliefs and expectations
about the treatment prior to commencing any therapy which influences their subjective experience.
Adherence early in the treatment continuum is one of the strongest predictors of subsequent use
compared with the biomedical indices of disease severity [21, 26, 27].

The presence of depression may influence treatment adherence with CPAP therapy in patients with OSA [28].
Questionnaire-based assessment of self-reported CPAP therapy adherence showed an association
between depression and lower CPAP use [29], while an objective assessment of newly prescribed users
found no association between CPAP therapy adherence and depression 1 month after treatment
commenced [30]. Several other studies have published inconsistent findings in relation to depression and
CPAP therapy adherence [24, 31–36]. However, the treatment of depression also needs to be considered
as a potential means of alleviating the therapeutic burden of CPAP and enhancing treatment uptake and
maintenance.

Other factors such as lower socioeconomic status are important considerations, where patients in this
group were less receptive to CPAP treatment than those of a higher status [37]. Patients with OSA and
poorer socioeconomic status have higher rates of obesity, glucose intolerance and cigarette smoking, and
poorer adherence to CPAP, all contributing factors in cardiovascular disease and mortality [38–41]. Poor
socioeconomic status is a factor in many health interventions, impairing treatment acceptance, including
CPAP treatment [37]. While these barriers are a broad-reaching issue in a clinical setting, additional
education and support may need to be directed to these patients upon treatment initiation.

Groups who are vulnerable to nonadherence in the treatment of OSA
Depression and OSA
The mechanisms underlying the association between OSA and depressive symptoms are unclear. Plausible
explanations include poor sleep quality, frequent arousals and intermittent hypoxaemia affecting mood
[42, 43]. Physiological explanations include the release of several proinflammatory cytokines [44, 45] or
neurotransmitter involvement in sleep/wake states [46]. Frequent comorbid chronic conditions such as
obesity, diabetes and cardiovascular disease act as potential causes/triggers of depression [46].
Cross-sectional studies generally show a higher prevalence of depression among patients with OSA in both
community and sleep disorder clinic samples [28, 47]. This relationship is complicated by overlapping
symptoms and, therefore, it is essential to consider the interaction between these disorders. Evidence
related to the change in depression scores following treatment of OSA compared with the general
population is mixed, suggesting a more complex relationship [48]. CPAP therapy appears to ameliorate
some of the symptoms of OSA with a flow on improvement in quality of life and depressive symptoms
[49–55]. A direct causal relationship would mean depression is expected to improve consistently with
effective OSA treatment. Few studies have explored the effects of CPAP therapy on depression in patients
with OSA (or have failed to use appropriate diagnostic tools) [28]. A recent systematic review and
meta-analysis of 19 randomised controlled studies evaluated the efficacy of CPAP or a MAD and found
significant improvement in depression compared with control groups [24]. In contrast, a Cochrane
meta-analysis found that CPAP improved depression but when a random effects model was used it was no
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longer significant [56]. The overall evidence suggests CPAP therapy may be effective in improving mood
states in patients with severe depressive symptoms that are secondary to their OSA [57].

Type-D personality and physiological correlates
Type-D personality is defined as a combination of high negative affect and high social isolation and is
associated with poor health outcomes [58]. These combined factors increase vulnerability for impaired
physical and mental health status in various patient groups [59–61]. The type-D construct is measured
with the short and simple DS14 questionnaire [62, 63]. There are two seven-item subscales assessing
negative affectivity (e.g. “I often feel unhappy”) and social inhibition (e.g. “I am a closed person”) [64].
Individuals are categorised as type-D using a standardised cut-off score ⩾10 on both the negative
affectivity and social inhibition subscales.

The pathophysiological mechanisms driving type-D personality towards adverse cardiovascular outcomes
are largely unknown [65]. In a population-based cohort study, type-D was associated with fewer sleeping
hours and an increased risk of sleep disturbance in adolescents [66]. Type-D personality has been
associated with an increased systolic and diastolic blood pressure in response to the cold pressor test as a
marker of autonomic nervous system dysfunction [67]. Interestingly, recent research suggests the interplay
between autonomic nervous system dysfunction and inflammation contribute to the cardiovascular
disease-related mortality risk associated with depression [68].

Higher HbA1c and fasting plasma glucose are also different in type-D personality, indicating poorer
glycaemic control, along with higher fibrinogen and lower night-time heart rate variability [65]. Systemic
inflammation and poorer autonomic nervous system modulation appear to be underlying explanatory
factors [65]. These patients subjectively reported less social support and more sleep difficulties [69], which
were independent of lifestyle factors (alcohol, cigarette consumption and physical activity) and increased
body mass index was not significant [65]. Elevated plasma glucose was also found in a longitudinal
occupational cohort of patients without OSA who were classified as type-D compared with their
counterparts [70]. Type-D personality has a significant negative impact on cardio-metabolic health, which
may relate to patients with untreated OSA.

To date there have been no studies that have assessed the long-term health outcomes of patients with
type-D personality with OSA. One study assessed the association between type-D personality and sleep
quality using objective polysomnography and the subjective Pittsburgh Sleep Quality Index [71]. In
patients with comorbid OSA and cardiac disease, type-D was more prevalent in men with OSA compared
to those without (32.5% versus 25.4%, p<0.04) [71]. Those with type-D personality reported more
complaints related to subjective sleep quality, irrespective of their OSA diagnosis compared with
non-type-D personality. In the general population, individuals with type-D personality have a heightened
perception of negative emotions such as depression and anxiety, potentially contributing to a bi-directional
relationship between personality and sleep, with adverse health outcomes [64]. The association with
negative health outcomes coupled with impaired cognitive function [72] and decreased quality of life [73],
necessitate identification of type-D personality prior to commencing treatment and ideally modification of
these factors where possible, to enhance health outcomes.

Predicting CPAP adherence
Clinicians are confronted with an effective treatment option (CPAP) which has a low adherence rate. The
issues surrounding CPAP adherence are complicated and include physician, patient and healthcare system
influences, and no single factor is consistently predictive of CPAP acceptance and adherence. Personality
plays a role in CPAP adherence, and therefore should be assessed and addressed prior to initiating
treatment.

Two primary theories of behaviour change have been applied to CPAP adherence: the transtheoretical
model (TTM) [74] and the social cognitive theory (SCT) [75]. The TTM proposes that people fall on a
continuum of motivational readiness to change their current behaviour; ranging from pre-contemplative to
maintenance. Moving through this continuum involves decisional balance, whereby the potential gains and
losses of engaging in a new behaviour are considered. Once readiness to change is established, the
perceived gains of changing behaviour usually outweigh the losses. The SCT is more applicable to those
who are ready to change and focuses on problem solving, coping skills, goal setting, reinforcement,
self-efficacy and outcome expectations. Self-efficacy is especially relevant in the initiation of behaviour
change, requiring self-reflection, effort and perseverance in adverse situations [75]. Controversy remains
regarding the most appropriate time to assess these constructs. STEPNOWSKY et al. [20] used OSA-specific
scales of TTM and the self-efficacy construct within the SCT in acute and 1-month CPAP adherence
assessments. These constructs accounted for more of the variance in CPAP adherence at both time-points
than subjective sleepiness or CPAP pressure. Some groups suggest CPAP therapy should be used for
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1 week before self-efficacy can be determined; however, a randomised controlled trial found that
self-efficacy measured prior to the commencement of CPAP predicted adherence [76]. Readiness and
self-efficacy can be measured prior to treatment initiation. These principles of behaviour change are
modifiable and when identified as low, may improve with additional education and practical support early
in the treatment process.

A latent profile analysis has been used to identify CPAP user profiles [77]. Adherence was predicted by
self-efficacy, insomnia, apnoea–hypopnoea index, time since CPAP was initiated and CPAP pressure.
Social cognitive variables were measured through the self-efficacy measure for sleep apnoea, a 26-item
questionnaire assessing CPAP adherence-related cognition based on the SCT. The self-efficacy measure for
sleep apnoea proved useful in identifying those who need additional support at diagnosis to enhance
treatment adherence.

The health belief model has been proposed as a conceptual basis for understanding patient motivations to
accept and, subsequently, adhere to CPAP treatment [26, 78]. This model proposed that readiness to act
hinges on individual risk perception (susceptibility to illness or consequences if left untreated) and the
perceived significance of their illness (impact on current functioning) [26]. The patient’s belief in the
benefit of CPAP treatment requires weighing the perceived benefits to their health (outcome expectancies)
against the perceived barriers to using CPAP (potential side-effects of the treatment). The patient’s
self-efficacy in being able to use the treatment despite barriers, as well as the presence of a cue to action
(such as advice from medical professionals, encouragement from their spouse, or media campaigns) are
also important in the model [78, 79].

The constructs of beliefs and barriers have been shown to be better predictors of CPAP adherence
compared with objective measures of disease severity [80]. The predictive potential could be applied after
diagnosis and prior to initiation of CPAP therapy or after just one night of CPAP use, thus posing a
clinically feasible adherence outcome model [26]. Patients’ outcome expectations prior to using CPAP and
perception of risk and functional limitations due to sleepiness (such as intimacy, activity levels and general
productivity) all uniquely predicted CPAP initiation and adherence [26]. Patients who were predicted to
have low adherence can be identified and supported appropriately using these predictive models.

In addition to the TTM, SCT and health belief model, the behavioural inhibition system/behavioural
activation system (BIS/BAS) model of personality has been proposed to describe CPAP adherence [81].
BAS regulates desirable motives, the goal being to move towards something desired that produces joy; and
the BIS regulates aversive motives, the goal being to move away from something aversive that produces
fear and anxiety [82]. It is proposed that people are more sensitive to either BAS or BIS. The positive
outcome of reduced sleepiness and cardiovascular risk appeals to BAS-sensitive patients while
BIS-sensitive patients will be more likely not to adhere to CPAP because of negative feelings and anxiety
(due to the socially undesirable attributes of the invasive CPAP mask and machine) [81]. This supports
the concept of the influence of type-D personality, whereby individuals who have a negative affect and
social inhibition, are less likely to adhere to CPAP. After 1 month of CPAP, nonadherence was associated
with elevated BIS scores and neuroticism [81]. In contrast, a larger more recent study in 321 US veterans
showed affect, intellect and fun-seeking behaviours correlated with CPAP adherence [83]. Certainly,
type-D personality character traits do not appear to favour positive treatment outcomes. Identification of
these personality types prior to treatment allocation and cognitive behavioural therapy (CBT) may
improve the treatment outcome in these cases.

Factors affecting individual’s intention to use CPAP and their actual decision to commence CPAP
treatment are important in examining a relationship between behavioural intention and actual action [84].
In the study, the health belief model was used and the predominant driving factors appeared to be around
patient awareness of behavioural intention which enabled decision-makers to promote treatment
when developing targeted interventions. Again, patients’ attitudes and health beliefs prior to OSA
diagnosis predict the intention to be treated for OSA and, in turn, affect the actual decision to commence
treatment [84].

In a recent comprehensive review [85], the impact of type-D personality on CPAP adherence was
associated with poorer adherence and treatment outcomes due to negative affectivity, social inhibition,
unhealthy lifestyle, and a reluctance to consult and/or follow medical advice [85]. Prevalence of type-D
personality in 247 patients with OSA using treatment for >6 months was 30%, with a significantly lower
objective adherence to CPAP therapy and more frequent and severe side-effects reported [86]. In a
replication of this study in 265 participants, no significant association was found between CPAP adherence
and type-D personality; however, depression was associated with poor compliance [87]. Patients more
likely to adhere to CPAP therapy demonstrated a high internal locus of control, high self-efficacy, were
self-referred for treatment and had active coping skills [85]. A conservative approach suggests that
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personality and depression should still be considered as potential predictors of CPAP compliance that
require attention when measured as being compromised to ensure the appropriate interventions are
applied.

Enhancing therapeutic adherence
The ultimate goal of optimising treatment adherence can be achieved through early prediction of
treatment adherence followed by the delivery of targeted adherence interventions. Using an index which
identified CPAP non-adherers immediately after titration, polysomnography allowed for targeted
interventions to promote adherence [88]. Education and support programmes increase patients’ acceptance
of CPAP therapy during treatment initiation with a focus on improving patient symptoms and perception
of therapy [17, 89–91].

CPAP treatment can progressively decrease the psychopathological signs of OSA, described earlier in this
article alongside a generalised improvement in psychosocial adaptation. Patient satisfaction with CPAP
treatment positively correlates with adherence, with the greater day-to-day improvement resulting in a
greater likelihood of using CPAP therapy [59]. Severe OSA is associated with serious psychosocial
dysfunction that gradually improves with CPAP therapy [92]. Therefore, if a patient is identified with
unfavourable personality traits (personality type-D or a tendency towards the BIS or low readiness or
self-efficacy) this needs to be addressed prior to initiating therapy. This early identification of potential
difficulties is important to enhance treatment adherence while the maintenance of CPAP therapy will
potentially enhance positive psychosocial wellbeing. Behavioural therapies have been proposed as a
potential means of enhancing CPAP adherence in order to address these traits [93–95]. These include, but
are not limited to, both conservative and more intensive methods. Conservative interventions include
educational pamphlets [96], single group educational sessions [97] and more intensive therapies such as
group CBT [76], motivational enhancement interventions [98] or self-management programmes [99].

These conservative and traditional interventions may be adequate for enhancing CPAP adherence in some
patients; however, others may need more time and resource-intensive CBT interventions [95]. One such
proposal is a cost-effective alternative using adaptive interventions while conserving healthcare resources.
These adaptive interventions or stepped-care models do not deliver all treatment components, instead the
patient receives the initial treatment (such as a brief educational intervention) and those who do not
respond are prescribed additional treatment (more intensive CBT). Patients are guided through
individualised treatments that correspond to their specific needs and performance levels. This model is not
one-size fits all and provides appropriate and targeted patient-centred care. This model was piloted in
patients with OSA, with a more intensive phase of intervention (motivational enhancement/
self-management treatments) to those who did not demonstrate a 25% increase in therapeutic use
following the conservative educational session [95]. The use of this adaptive model appeared feasible,
acceptable and efficacious. There was an increased use of therapy alongside improved sleep quality and
reduced daytime sleepiness and potentially could be extended to concurrent weight loss therapy in a
clinical setting [100].

The role of personality in weight loss therapy
To our knowledge, there are no studies describing the psychosocial barriers to weight loss therapy
specifically in patients with OSA, nor the potential role of personality. Therefore, this article briefly
outlines the evidence for personality in general obesity in order to overlay relevant considerations in the
context of OSA. In the general obesity literature, the concept of personality has been broadly explored in
both randomised and observational studies. A recent review suggested a range of contributing factors that
enhance weight loss maintenance, including behavioural factors (such as exercise, calorie control and
self-monitoring), cognitive factors (such as reduced disinhibition, satisfaction with achieved results and
confidence in self-management) alongside personality traits (such as low novelty seeking) [101]. Weight
loss surgery outcomes have also been assessed in light of personality factors and a pattern for
“self-regulation in spite of the urge or demands of the moment” emerged as a strong predictor of sustained
weight loss outcomes across nine recent studies [102]. Previous examination of personality in this realm
found that the presence of a personality disorder was the only preoperative psychosocial factor
unequivocally associated with suboptimal weight loss outcomes [103] and interestingly, type-D personality
has not been investigated as a barrier to weight loss. Another recent review of various methods of weight
loss sought to assess personality traits, as measured by the temperament and character inventory and their
association with treatment outcome. This review found novelty seeking and self-directedness traits to be
predictors of short-term weight loss (⩽6 months) while persistence and novelty seeking traits may be
related to long-term weight loss maintenance (⩾12 months) [104]. Novelty seeking refers to the tendency
to seek out new stimuli and experiences, be easily bored, impulsive, inclined to avoid monotony and have a
strong appetite [105]. Self-directedness is a character trait and measures concepts about oneself,
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self-acceptance and the ability to direct one’s own life according to personal goals and values [104].
Persistence was defined as the preservation of resistance-to-frustration behaviour [104]. These personality
traits differ from those associated with type-D and also those identified as being related to CPAP
nonadherence. If these constructs are consistent in an OSA population, it would be important for these
personality traits to also be assessed during OSA diagnosis to identify patients that may demonstrate
barriers to adherence with weight loss therapy.

Predicting weight loss success
Health self-efficacy is the belief in one’s capability to perform health behaviours. As in CPAP adherence,
health self-efficacy is a significant factor in eliciting health behaviour change such as weight loss. It is
useful to identify barriers and facilitators of weight loss success in OSA prior to investing in treatment,
much like it is useful to predict barriers and facilitators of CPAP adherence prior to commencing
treatment. Unlike CPAP therapy, the benefit of weight loss aids in the resolution of OSA disease rather
than only treating the presenting symptoms. The challenge lies in maintaining the weight loss achieved.
There is no evidence for predictors of weight loss treatment responders in OSA; however, attention has been
given to exercise interventions in patients with OSA. Intention to exercise was assessed in a cross-sectional
population of patients with OSA in the context of TTM of behaviour change and identified four patient
profiles based on the perceived costs and benefits of exercise and exercise-related self-efficacy [106]. The
results suggested it was possible to identify patients who were more likely to engage in more exercise, and to
identify barriers to exercise in patients less inclined to increase their exercise, both of which provided
opportunities to intervene and enhance patient uptake and adherence to interventions. Qualitative evidence
extended this profiling and indicated that strong incentives to change seemed crucial for engagement in
physical activity as a component of a weight loss intervention [107]. Similar to CPAP therapy initiation
and adherence, exploration of the patient’s expectations of behaviour change related to physical activity
and the perceived facilitators and barriers for engagement may be helpful when tailoring behavioural
support strategies [107].

Beyond physical activity, the construct of self-efficacy has been well documented in general obesity
literature. Evidence suggests that pre-treatment diet and exercise self-efficacies can predict weight loss
success and changes in diet self-efficacy throughout treatment appears to be a stronger predictor than
baseline levels [108]. In addition to self-efficacy, a recent cross-sectional non-OSA community study
conducted in the USA suggested that prior success with dietary self-regulation may predict better
adherence to and success in behavioural weight control programmes [109].

It is well established that women are more likely to initiate weight loss treatment compared with men;
however, OSA is more prevalent in men. This translates to the majority of the OSA population being
comparatively less likely to access weight loss as a treatment for OSA. This is also seen in the rates of
patients without OSA accessing bariatric surgery; whereby the evidence suggests that despite similar rates
of obesity, women disproportionately make up the majority of the bariatric surgery population [110]. This
barrier should be considered when recommending OSA treatment to ensure that men are adequately
directed towards weight loss therapy and their adherence followed up in a clinical setting.

Apathy and OSA: a barrier to treatment adherence
Apathy is a symptom distinct from depression characterised by a loss of motivation, poor effort and
initiation, and the term describes a lack of motivation, flat affect and loss of energy [111]. The prevalence
of apathy in the obese population is estimated at 50% and appears to be evident in OSA [112]. Treating
apathy may assist in adherence to weight management programmes and its role has been examined in the
effectiveness of such programmes among veteran patients without OSA through pharmacotherapy
(methylphenidate) that targeted apathy and is also known to promote wakefulness [113]. Modafinil is
another type of pharmacotherapy that promotes wakefulness and has previously been trialled in the
management of apathy in a sample of patients with Alzheimer’s disease [114, 115] and may have some
benefit in treating apathy in this disorder. Interestingly, the R-enantiomer of this medication (armodafinil)
was trialled in an OSA cohort in combination with weight loss therapy for the treatment of daytime
sleepiness (rather than apathy) and was found to enhance weight loss [116]. It has been postulated that the
mechanism by which this occurs is the activation of the reward centres in the brain [117, 118]. It therefore
seems pertinent to consider the pharmacological management of apathy in patients with OSA prior to
commencing weight loss therapy as a means of enhancing weight loss maintenance.

Enhancing weight loss adherence
The adaptive or stepped-care model of delivering behaviour change therapy that was explored in the context
of CPAP is also relevant in the management of obesity in patients with OSA. The effectiveness of both
conservative and more intensive weight loss programmes has been well documented in OSA [119–124]. The
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adaptive model proposes that conservative approaches should be initiated (such as information pamphlets or
community referrals) and that nonresponders be referred to more intensive models, such as very low energy
diets and/or psychological therapeutic models. This sequential, individualised approach whereby treatment
is adapted and readapted over time in response to the specific needs and evolving status of the individual
has been explored in general obesity [100]. This trial sought to provide an optimal adaptive model
through the sequential multiple assignment randomised trial (SMART) and outlines a tailored approach
to optimise weight loss [100]. This approach further justifies the benefit in pre-screening individuals to
ascertain their readiness to change, their self-efficacy and their beliefs around planned treatment to
ensure the approach taken is suitable for their personality and psychological readiness. In addition,
evaluating previous successful weight control efforts also means that individuals can be better matched to
those treatments likely to yield success with weight loss and those requiring additional support can be
identified [109].

In parallel with adaptive care models, other aspects have been targeted through interventions for the
purpose of improving weight loss outcomes. For example, the enhancement of self-efficacy through
individual sessions in addition to standard weight loss treatment among female patients without OSA was
shown to improve weight loss maintenance [125]. A novel approach to improving self-efficacy in
overweight patients without OSA was recently evaluated through a randomised controlled trial using
virtual embodiment and play [126]. This social virtual world (Second Life) was designed to increase
exercise and nutrition efficacy and the findings supported the use of a virtual world and gaming to
improve exercise efficacy and weight loss and may be relevant to an OSA population.

Regardless of the methodology or approach undertaken, the benefit of weight loss in patients with OSA far
outweighs not addressing comorbid obesity. Future research should further investigate opportunities to
identify treatment responders or describe phenotypes that are more responsive to weight loss interventions.
Personality, self-efficacy and behaviour should be better characterised in this population to enhance weight
loss success. Adaptive interventions in conjunction with novel approaches including virtual reality and
mobile phone or computer applications should be explored in OSA.

Clinical summary and conclusion
Patients with OSA have more inactivity, anergia, guilt, pessimism and low self-esteem and there is also
evidence for the persistence of type-D personality in this population. This is accompanied by prominent
somatic concerns and significantly higher rates of clinically elevated hypochondriasis and psychopathic
deviance. These personality traits may be secondary to OSA rather than reflective of personality
disturbances in the traditional sense; however, they present challenges in the uptake and maintenance of
the use of mechanical devices or weight loss therapy. Those patients with more severe oxygen desaturation
may be more vulnerable to the psychopathologies mentioned above. From a clinical perspective, the key to
successful treatment lies in measuring a patient’s readiness for change and, if necessary, targeting their
self-efficacy and making accommodation for any personality traits which would inhibit treatment uptake
and adherence. Phenotyping personality and beliefs is applicable both to mechanical therapies and weight
loss therapy. There has been little exploration of personality in the context of weight loss for OSA and
future research needs to expand this important area for vulnerable individuals, with the primary goal of
improving treatment outcomes.
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