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Sleep disturbances, dyspnoea, and anxiety in long COVID
Although more than 6·8 million deaths have been 
attributed to COVID-19 worldwide, survivors of 
COVID-19 can be affected in numerous ways across 
multiple organ systems. The entity of long COVID has 
been controversial and remains poorly defined, but it is 
now clear that COVID-19 has a long-term impact in many 
individuals. The complaints among COVID-19 survivors 
are myriad but include fatigue, difficulty concentrating, 
sleep disturbance, anxiety, and dyspnoea. However, the 
causes of these complaints are unclear, with some studies 
suggesting a dissociation of objective abnormalities from 
subjective complaints.

Sleep disorders are also exceedingly common.1 
Obstructive sleep apnoea is thought to affect up to 
1 billion people worldwide, with most cases remaining 
undiagnosed and untreated.2,3 Insomnia is also a 
common problem affecting more than 10% of the 
adult population. Obstructive sleep apnoea is known 
to have major neurocognitive and cardiovascular 
sequelae, although the relative impact of obesity versus 
obstructive sleep apnoea on dyspnoea and exercise 
performance is less clear.2,4

In The Lancet Respiratory Medicine, Callum Jackson and 
colleagues5 report the results of CircCOVID, a multicentre 
cohort study comprising more than 2000 participants 
who were admitted to hospital for COVID-19 in the 
UK. For this study, participants were recruited from the 
Post-hospitalisation COVID-19 study (PHOSP-COVID) 
and were compared with matched UK Biobank cohorts 
of more than 500 individuals (those who were recently 
hospitalised and those with pneumonia). The authors 
observed several important findings. The prevalence of 
sleep disturbance, anxiety, and dyspnoea (assessed by 
subjective measures of sleep quality) were exceedingly 
common among COVID-19 survivors compared with the 
recently hospitalised control group. In terms of objective 
measurements, some abnormalities in pulmonary 
function testing and actigraphy were observed. Based 
on actigraphy, the COVID-19 cohort had a greater 
rest time (a surrogate for sleep) but lower estimated 
sleep efficiency than the recently hospitalised control 
group. With regard to dyspnoea, there was an observed 
correlation between sleep quality and the severity of 
dyspnoea; however, this finding was not corroborated 
by actigraphy data. Additionally, patients reporting poor 

sleep quality based on the Pittsburgh Sleep Quality Index 
reported greater anxiety than those who reported good 
sleep quality. In aggregate, these findings suggest that 
sleep disturbance, dyspnoea, and anxiety are common 
after COVID-19 and are associated with one another, 
although the underlying mechanisms remain unclear.

This study is an important addition to the literature, 
but a few potential limitations are noteworthy. First, 
since fewer than 50% of participants with COVID-19 
provided follow-up data, a concern exists for 
participation bias, ascertainment bias, and recall bias 
(given that pre-existing abnormalities would be difficult 
to assess). Although the demographics of the participants 
resemble the overall CircCOVID cohort of more than 
2000 participants, the findings clearly pertain only to 
the CircCOVID subcohorts studied. In theory, the most 
severely affected patients would be least likely to present 
for follow-up. Conversely, patients who are sometimes 
labelled as having psychosomatic complaints might be 
those most likely to seek follow-up care. Second, further 
data are required to investigate the degree of objective 
versus subjective abnormality in patients who have 
recovered from COVID-19. Although some patients 
might be labelled as having functional complaints, 
the observation of objective brain abnormalities 
after COVID-19 in previous studies might suggest an 
important neurological role in mediating symptoms.6 
Third, given the nature of this epidemiological study, 
the findings represent correlation rather than causation. 
For example, it is unclear whether sleep disturbance is 
causing anxiety or whether anxiety is contributing to 
poor sleep. Interventional studies are required to define 
the underlying causal pathways. Fourth, although 
some objective testing was available, gold standard 
polysomnography and full plethysmography were 
not provided. For the sleep disturbances, increased 
BMI in the cohort reporting poor sleep compared with 
those reporting good sleep might suggest underlying 
obstructive sleep apnoea, although this assertion is 
speculative. Thus, further mechanistic work is required to 
draw definitive conclusions.

Many questions remain both for researchers and 
for clinicians. For researchers, questions include 
whether the documented abnormalities in pulmonary 
microvasculature in previous studies are contributing 
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The NELSON trial and the National Lung Screening 
Trial (NLST) both showed a significant reduction in 
lung cancer-specific mortality by screening high-
risk smokers with low-dose CT.1,2 Eligibility for NLST 
was based on age (55–74 years), smoking exposure 
(≥30 pack-years), and a maximum quit time in former 
smokers (15 years). However, a growing body of 
evidence suggests that selection for screening based 
on individually calculated risk scores, using lung 
cancer risk prediction tools, might be a more effective 
approach,3 with further prospective trials comparing 
these tools against the NLST criteria in follow-
up.4,5 In the UK, screening implementation is being 
assessed through a National Health Service-funded 
Targeted Lung Health Check (TLHC) programme. The 
national protocol recommends using risk prediction 
models (specifically the Prostate, Lung, Colorectal, 
and Ovarian [PLCO]M2012 model and the Liverpool 
Lung Project [LLP]v2 model). However, a substantial 
proportion of variables used to calculate risk are not 

readily or reliably available in primary care records. A 
two-step process is therefore required. First, people 
identified as ever-smokers are contacted to introduce 
the concept of lung screening (or a lung health check 
[LHC]). Eligibility is then established in a second step, 
whereby participants are directly asked questions to 
gather the parameters needed to calculate these two 
scores. This process can happen on the phone if the 
participant contacts the LHC number,6 through timed 
appointments for which the LHC team makes the first 
telephone contact, or through a booked face-to-face 
consultation.7

The requirement for clarification on the optimal 
strategy for defining screening eligibility was 
identified as a key outstanding research question 
by the UK National Screening Committee as part of 
their recommendation for the national adoption 
of lung cancer screening. The research presented in 
The Lancet Respiratory Medicine by Weiqi Liao and 
colleagues,8 regarding a new risk prediction tool called 

to elevated dead space, yielding a risk of dyspnoea;7,8 
whether anxiety and dyspnoea are contributing to 
a low arousal threshold, which could contribute to 
disrupted sleep and a risk of obstructive sleep apnoea;9 
and whether pulmonary functional abnormalities are 
obstructive, restrictive, vascular, or mixed. For clinicians, 
questions include whether the observed abnormalities 
(eg, in dyspnoea score) are clinically significant, since 
the findings were quite modest, although statistically 
significant; whether therapies such as glucocorticoids, 
anticoagulants, or previous vaccinations mitigate the 
observed abnormalities during COVID-19 recovery; 
and whether recovery from respiratory infection due to 
COVID-19 is worse than that for other viral respiratory 
illnesses, such as influenza or adenovirus, which 
traditionally did not receive careful follow-up.10

Although we feel systematic screening of sleep and 
respiratory abnormalities following recovery from 
COVID-19 is not yet indicated, we applaud Jackson and 
colleagues5 for their important contribution to this topic 
and welcome further research in this area.
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