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Obstructive sleep apnoea (OSA) is defined by repetitive episodes of obstructive respiratory events,
characterised by marked reduction (hypopnoea) or cessation of respiration (apnoea) due to upper airway
obstruction during sleep. Each respiratory event leads to episodes of asphyxia and progressive but futile
generation of excessive negative intrathoracic pressure. The patient is typically self-rescued by an arousal
from sleep that leads to opening of the airway and resumption of breathing [1]. OSA is common in the
general population across the whole human life span from infants to the elderly [2]. There is good
evidence built over the past 30 years that OSA may trigger a cascade of mechanisms that are harmful to
the cardiovascular and metabolic system, including sympathetic over activity, oxidative stress, endothelial
dysfunction and insulin resistance. OSA is also associated with hypertension, arrhythmias, progression of
atherosclerosis and increased cardiovascular mortality due to acute myocardial infarction and stroke [3–6].
Despite all these evidence, the impact of OSA on cardiorespiratory fitness (CRF) is controversial. This is
an important question because low levels of CRF have been associated with a high risk of cardiovascular
disease and all-cause mortality [7–9]. CRF is a potentially stronger predictor of mortality than established
cardiovascular risk factors [9, 10]. Although CRF can be quantified by different means, including
metabolic equivalents (METS) or peak oxygen consumption (V′O2peak), the evidence available so far shows
that, irrespective of the method used, low CRF is associated with worse prognosis [9].

In this issue of the European Respiratory Journal, MENDELSON et al. [11] report a systematic review and
meta-analysis to clarify the possible alterations of V′O2peak in patients with OSA. When all relevant studies
were compiled, the authors found that V′O2peak is significantly lower in OSA patients than proper controls
(mean difference −2.7 mL·kg−1·min−1, 95% CI −4.0 to −1.4; p<0.001; n=850) and that mean±SD V′O2peak

is 90.7±21.0% of predicted in OSA patients. Subgroup analysis showed that both younger (<50 years) and
older (>50 years) OSA patients had lower V′O2peak compared to controls. Interestingly, leaner patients
(body mass index (BMI) <30 kg·m−2) had the highest difference in V′O2peak compared to controls
(−4.1 mL·kg−1·min−1; p<0.001). Low V′O2peak could help to explain the impairment seen in the overall
quality of life and in the physical components in patients with OSA [12–16]. The interesting data reported
by MENDELSON et al. [11] have been collected from previously published clinical studies and therefore
reflect some limitations found commonly in clinical research. Indeed, as it is often seen in cardiovascular
and OSA studies [17–21], women and the elderly were under-represented [11]. This limitation is relevant
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because previous research has shown that the association of OSA with significant reductions in quality of
life scores is independent of sleepiness and comorbidities in men less than 69 years old, but not in men
older than 70 years [15]. Similarly, women with OSA showed reduced physical scores in quality of life
scales compared to men [12, 16], which could be associated with differences in V′O2peak. Finally, levels of
physical activity, which were unknown in the majority of available studies, could have affected the results
on exercise capacity seen by MENDELSON et al. [11]. In a study carried out in male veterans, low CRF was
associated with mortality after adjusting for clinical variables and remained a strong predictor of mortality
after further adjusting for physical activity. On the other hand, physical activity was not a significant
predictor of mortality after adjusting for CRF [8]. Interestingly, MENDELSON et al. [22] have recently showed
in a meta-analysis that OSA patients presented low levels of physical activity, with a mean number of steps
per day of 5388 (95% CI 3831–6945), far below the recommended threshold of 10000 steps per day.
Moreover, exercise training was associated with significant decrease in apnoea−hypopnoea index,
reduction in subjective sleepiness and, notably, increase in V′O2peak but no change in BMI [22]. Although
the specific mechanisms by which OSA can affect exercise capacity are unknown, it is possible that low
levels of physical activity may contribute to low CRF observed in patients with OSA.

In conclusion, the information currently available indicates that maximal exercise capacity is reduced in
patients with OSA. While this reduction might signal an increased comorbidity and mortality risk, it also
offers the opportunity to implement clinical strategies to improve CRF and potentially improve prognosis
and quality of life. Specifically, the recent studies by MENDELSON et al. [11, 22] raise the interesting question
of whether followed-up physical exercise programmes should be more actively included in the clinical
routine management of patients with OSA.
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