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1. Abstract
Individuals with COPD are at higher risk of severe
disease and mortality if they contract COVID-19. Shielding
and social distancing have negatively impacted the delivery
of routine care for COPD patients, which should be maintained to avoid further deterioration. We aimed to review
the literature about the key toolkits of non-pharmacological
treatments of COPD patients before and during the COVID19 pandemic. In particular, we focused on smoking cessation, pulmonary rehabilitation, and telehealth delivery approaches during the COVID-19 crisis. Smoking cessation
services are important to mitigate the spread of the virus, especially in people with chronic lung disease; the pandemic,
in one way or another, has helped to enhance people’s motivation to quit smoking. Also, tele-rehabilitation is considered as effective as conventional pulmonary rehabilitation in controlling symptoms of disease, promoting physical
activity, and enhancing self-management of COPD. Telerehabilitation offers flexibility and it could be the dominant
mode for providing a pulmonary rehabilitation programme.

Finally, the use of telehealth (TH) modes has trended during the pandemic. Consensus about the effectiveness of
TH in reducing exacerbation events is still inconclusive. In
the context of COPD, further clinical research must concentrate on understanding attitudes, behaviours, and motivations towards smoking cessation. Further recommendations include gauging the feasibility of a long-term telerehabilitation programme in large COPD populations, designing more COPD-related mobile apps, and evaluating
the feasibility of tele-rehabilitation in clinical practice.

2. Introduction
Since the emergence of novel coronavirus disease 2019 (COVID-19) in Wuhan City, Hubei Province of
China, which was declared a global health emergency by
the World Health Organization (WHO), around 2 million
people have died and many millions more have been infected [1]. COVID-19 is caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), which is a novel
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strain of coronavirus that is genetically related to the severe acute respiratory syndrome (SARS) and Middle East
respiratory syndrome (MERS) [2, 3]. The virus manifests
with wide clinical presentations including but not limited to
fever, fatigue, diarrhoea, and dry cough as the most common [4]. Several trials have investigated the effect of multiple medications and newly developed vaccines, yielding
conflicting results [5, 6]. As the number of COVID-19
cases continue to rise, the global healthcare systems are being pushed to their limits with various limitations hindering
the clinical management of patients [7–9].
The Global Initiative defines chronic obstructive
pulmonary disease (COPD) for Chronic Obstructive Lung
Disease (GOLD) as “a common, preventable, and treatable
disease that is characterised by persistent respiratory symptoms and irreversible airflow limitation that is due to airway
and/or alveolar abnormalities usually caused by significant
exposure to noxious particles or gases” [10]. COPD is considered to be the fourth leading cause of mortality worldwide and was responsible for the deaths of more than 3
million people worldwide in 2015 (WHO report). Without further interventions, COPD is expected to be the third
leading cause of death by 2030 [11–13]. The prevalence of
COPD was estimated to be 7.6% globally, with 251 million
cases reported globally in 2016 [14]. Patients with COPD
tend to have daily symptoms of dyspnoea, cough with or
without sputum production, wheezing, and chest tightness.
They also are susceptible to worsening of their symptoms or
frequent exacerbations that can lead to frequent admission
and readmission to hospital [15–18]. COPD exacerbation
is defined as an ‘acute worsening of respiratory symptoms
that results in additional therapy’ [10]. According to Alqahtani et al. [19] in a systematic review conducted in 2020
that included 15 studies, COVID-19 was reported to have
a higher risk of severity and mortality in COPD patients.
COPD exacerbations are more frequently induced by viral infections, such as coronaviruses [20, 21]. Therefore,
shielding strategies have been introduced and promoted for
individuals with COPD, which involve hand washing and
strict social distancing to minimise the possibility of highrisk groups getting infected with COVID-19. A 50% reduction in severe COPD exacerbations has been reported in
association with COVID-19 pandemic restrictions, which
supports the inclusion of respiratory virus infection control
measures in future iterations of COPD guidelines [22].
The COPD ‘value pyramid’, which has been
developed by the London Respiratory Team as a costeffective treatment approach, includes smoking cessation,
pulmonary rehabilitation (PR) and telehealth [23]. However, due to the COVID-19 pandemic, the delivery of nonpharmacological management approaches has been profoundly altered around the world. Therefore, this paper aims to summarise and evaluate key toolkits of common non-pharmacological treatments with COPD during
the COVID-19 pandemic. This review focuses on smoking

cessation services, pulmonary rehabilitation programmes,
and telehealth modes during the COVID-19 pandemic.

3. Smoking cessation
Evidence suggests that smokers with COPD are
more susceptible to contracting COVID-19 than nonsmokers [19, 24]. Smokers with COPD are also more likely
to develop serious forms of COVID-19 and have a higher
mortality rate [19]. This might be due to underlying biological causes such as damage to the airway epithelial
cells and upregulation of ACE2 receptors, or it could be
due to behavioural causes such as hand-to-face movements,
which would speed up the viral transmission [25, 26]. Related to that is the unfortunate discovery that COVID-19
pandemic-related stress has increased the number of current smokers and makes quitting exceedingly difficult for
current smokers [26–28]. The limited information available on smoking cessation strategies among COPD patients
during COVID-19 suggests that somking cessation might
minimise the risk of acquiring the virus, developing lifethreatening complications, and/or admission to intensive
care units [19, 26, 29].
Motivations and perceptions regarding smoking
cessation during the COVID-19 pandemic are varied. A
recent survey among 957 smokers reported that the serious concerns about acquiring COVID-19 and becoming
severely vulnerable were the motivations to stop smoking
or attempting to stop smoking [27]. The study also evaluated the relationship between smoking and stress-related
COVID-19, the perceived difficulty of quitting smoking
due to the pandemic, and the motivations to quit smoking
[27]. The study reported that current smokers had a significant reduction in smoking habits during the pandemic
compared to that before the pandemic (OR = 1.80; 95% CI:
1.07–3.05; p = 0.027) [27].
Further, the authors highlighted the most common motivations for quitting smoking among participants,
which were living a healthier life (32%), being alone,
avoiding social gatherings (27%), having healthier lungs
(21%), and having better recovery outcomes from COVID19 (19%). None of the motivations indicated that smokers
needed to quit smoking because they wished to do so. In
some ways, the pandemic has created an opportunity for
many smokers with or without long-term lung conditions
to change their behaviours towards smoking and/or to attempt to increase their motivation to quit all types of smoking, as demonstrated by British Lung Foundation Survey
data [30]. The survey included 7975 participants with a
long-term lung condition. This data showed that 65% of the
participants attempted to quit tobacco smoking during the
pandemic [30]. Related to that, the Action on Smoking and
Health (Ash) organisation reported that a million smokers
in the UK quit smoking during COVID-19, and an additional 550,000 have attempted to stop smoking, while 2.4
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million reduced the number of cigarettes they smoke [31].
A recent study in the US examined participants’ intentions
to quit smoking in the next 6 months due to COVID-19. The
study included 777 smoker and non-smoker participants.
The smokers perceived that they are at a higher risk of
complications from COVID-19 compared to non-smokers
(76%). The majority of the participants (71%) intended to
stop smoking in the next six months of the pandemic, and
half of the participants (50%) reported attempting to quit
since the pandemic started [32]. Increasing smoking quit
rate has the potential to reduce SARS-CoV-2 transmission
and the associated poor prognosis; therefore it should be
widely endorsed [33]. All in all, high quality smoking cessation trials that include unconventional strategies should
be integral part of public health efforts in order to lessen
the smoking burden on society.

4. Pulmonary rehabilitation (PR)
PR has been defined by the European Respiratory
Society (ERS) and American Thoracic Society (ATS) as
‘an evidence-based, multidisciplinary and comprehensive
intervention for patients with chronic respiratory diseases
who are symptomatic and often have decreased daily life activities’ [34]. PR has been shown to be effective in reducing
exacerbation, hospitalisation, emergency department visits,
symptoms of dyspnoea, anxiety and depression, leg discomfort, and healthcare costs [34–38]. PR also improves
exercise capacity, emotional function, muscle strength and
endurance, health-related quality of life, nutritional status,
and disease self-management in stable COPD patients [39–
41]. The benefits of PR can be obtained despite the patient’s gender, age, smoking status, disease severity, as well
as it can be maintained for 12 months in those who have
attended PR before [34–38, 42]. PR consists of patient
assessment, exercise training, education, nutritional counselling, and psychological counselling. It is administered
by a multidisciplinary team that includes doctors, physiotherapists, nurses, psychologists, dietitians or nutritionists,
occupational therapists, social workers and psychologists
[43–46]. PR modes are vary but the duration is recommended to last from 6 to 12 weeks of supervised sessions,
and patients are advised to attend at least twice per week
[47].
There is rising evidence that PR is safe and effective during and after hospitalisation due to AECOPD [48].
Given the evidence that PR is effective with stable COPD
patients, several studies have investigated the effect of PR
during and after hospitalisation due to AECOPD. Seymour
et al. [49] examined the influence of outpatient PR following exacerbation in reducing re-exacerbation that required
hospital admission among 60 COPD patients. They found
that PR was associated with a reduced frequency of reexacerbation requiring hospitalisation or emergency visits
in the following three months. Man et al. [50] evaluated

the effect of PR on exercise capacity measured by incremental shuttle walk distance (ISWD) and health status following hospitalisation due to AECOPD in 42 COPD patients for three months. They concluded that PR significantly improved exercise capacity and health status at the
three-month point in the early PR group when compared
with the usual care group [50]. A recent systematic review
and meta-analysis conducted by Puhan et al. [51], which
included 20 studies and 1477 participants, concluded that
early PR following COPD exacerbation improved healthrelated quality of life and exercise capacity in COPD patients.
Predominantly, PR is administered as a centrebased programme, inpatient or outpatient, where individuals are assessed and monitored by a multi-professional
team. However, this mode of delivery has been heavily affected by the COVID-19 pandemic [52]. Centre-based PR
programmes in which groups of COPD patients gather together have been suspended globally due to staff redeployment to acute settings, and to ensure that effective shielding
and social distancing occur, whereas the need for PR still
exists. Home-based PR approaches facilitated through digital technologies such as tele-PR have been proposed and
tested against conventional PR in the COPD population.
Hansen et al. [53] investigated whether a ten-week course
of Tele-PR is superior to conventional PR by measuring exercise capacity, respiratory symptoms, health-related quality of life, physical activity and lower limb muscle function
in patients with 134 stable COPD patients. They concluded
that more participants completed the tele-PR programme
and there were no differences between groups in all outcome measures.
The feasibility of tele-PR has been examined by
Chaplin et al. [54] in a randomised clinical trial that included 103 stable COPD patients who attended conventional rehabilitation or tele-rehabilitation. The researchers
found that the tele-PR programme is feasible and acceptable compared to a conventional rehabilitation programme.
Thus, using tele-PR during the COVID-19 pandemic may
be an essential way to maintain the existence of PR, since
COPD patients are at a higher risk of mortality [19]. Several PR-service applications have been introduced and their
efficiency has been tested through, for example, ‘myPR’,
‘SPACE’ and video conferencing [54, 55]. During tele-PR,
patients are provided with self-explanatory exercises and
educational materials for the entire programme that can be
accessed at the patients’ convenience, without the need for
the virtual presence of healthcare providers. Other forms of
tele-PR are run by home teleconferencing through ‘Zoom’
where a healthcare provider is virtually present and provides live exercise and educational sessions that take place
at the patient’s home [56]. To assess exercise capacity remotely after the end of tele-rehabilitation, Houchen-Wolloff
et al. conducted a systematic review that included 16 studies and concluded that four-metre gait speed (4MGS) had
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the best correlation with routine measures of exercise capacity. The incremental shuttle walk test (ISWT) and sixminute walk test (6MWT) were implemented during faceto-face PR programmes [57]. The long-term effects of the
COVID-19 pandemic on the availability of face to face services is unknown, therefore, there is a need for accelerated
implementation of new ways of sustaining the benefits of
COVID-related-PR . This would be a good approach if we
could do this for our patients remotely.

5. Telehealth applications
WHO has defined TH as “delivery of health care
services, where patients and providers are separated by distance”. Without doubt, TH tools have become more mainstream than in the past due to the pandemic [58]. In the
context of COPD, there is widespread international use of
TH in COPD which, can offer an opportunity to protect extremely vulnerable patients from acquiring the virus [59].
At the organisational level, it also offers different modes to
monitor and deliver routine care, virtual pulmonary rehabilitation, and emotional support during the pandemic [56, 60].
Taking into consideration the lack of relevant data about
the effectiveness of TH in treating COPD during the pandemic, there is a consensus in the current guidelines about
minimising face-to-face contact and encouraging TH applications, especially among vulnerable patients such as those
with COPD [61, 62]. Patients with COPD are considered
high-risk, and it has been recognised in the literature that
the TH applications that have been introduced help these
people to optimise their health, limit the risk of acquiring the infection, decelerate exacerbation events, and receive the necessary care to minimise hospital admissions
[30, 63]. Besides, TH seems to reduce the number of exacerbations, as reported in the clinical studies [63–65]. This
reduction in exacerbations was not particularly due to improvements in lung conditions, but it was mostly as a result
of the shielding strategies and the wide range of public restrictions (e.g., hand hygiene, universal masking) [63, 64].
In clinical practice, TH during the pandemic was found to
be effective in reducing hospital admissions due to exacerbations and it was noted that most of the participants—
117/153 (76%)—had a low burden of COPD symptoms
[63]. A UK survey reported that 90% of the participants
with chronic lung conditions were actively shielding and
using tele-services to receive care [30]. However, TH services are yet to fulfil expectations, which has led to a high
demand for the development of simpler and more interactive TH applications that consider the behaviours and wellbeing of patients with COPD. A recent study in the UK
evaluated the change in treatment for COPD patients before
and during the lockdown. The study detected an increase in
exacerbation events, anxiety, depression, and behavioural
changes [65]. Better prevention of COPD exacerbations
has been listed as the top priority for COPD exacerbation

research in a recent patient-clinician research prioritisation
[66]. In clinical practice, many mobile phone apps have
been launched to track symptoms of COVID-19 or potential exposure, to receive recommendations, and to notify the
public about infected locations [56, 67]. In general, these
apps have high acceptance and download rates due to encouragement from governments to use mobile apps to mitigate the pandemic [56, 67]. The long-term TH acceptance
rate must be investigated to understand whether people believe that TH would continue as a mainstream mode for care
delivery even beyond the pandemic, particularly in monitoring lung conditions such as COPD.
In chronic health conditions, the attitude towards
using mobile apps was explored in a study that involved
10790 participants. This study aimed to evaluate the associations between chronic lung conditions (including COPD)
and attitudes towards TH apps. In general, the study found
that around 22% of the participants were likely to use the
TH app to track symptoms and receive recommendations.
Moreover, 24% of the participants were likely to use TH
apps to avoid infected locations. Overall, people with severe chronic lung diseases used TH apps more often than
those without chronic lung diseases (OR and 95% CI: 1.23,
1.04 to 1.45) [68]. A recent study reported that clinicians
were able to evaluate symptom severity (95%), promote
smoking cessation (84%) and signpost to other healthcare
resources (80%) [69]. Also, patients involved in the study
reported that assessment of COPD severity and starting new
prescriptions were being fully addressed via TH. This highlights the importance of using TH to deliver patients’ health
care, but still using such services have some limitations that
need to be considered and improved over time even after the
COVID-19 pandemic recedes.

6. Clinical implications and recommendations
In the context of smoking cessation during the pandemic, it is important to ensure that there is easy access to
smoking cessation services to maximise the chance of success in quitting smoking [30]. Also, we need more epidemiological data to understand the relationship between nicotine exposure and COVID-19 complications and COPD exacerbations. Furthermore, the pandemic could be the prime
time to implement smoking cessation strategies since more
current smokers are open to changing their smoking behaviours. Added to that, smoking cessation strategies could
be offered by TH tools, which are considered as the most
convenient methods during the pandemic, and/or the opportunity could be taken to produce more interactive smoking
cessation apps to promote smoking cessation [70].
Pulmonary rehabilitation for COPD patients
should be resumed despite the existence of the COVID-19
pandemic. This approach might be considered a choice to
enhance PR access and adherence even beyond this crisis.
To do so, face-to-face rehabilitation may be replaced with
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tele-rehabilitation, which has proven to be an effective
and safe alternative approach with COPD individuals.
However, further research is needed to assess the feasibility, reliability and efficacy of providing virtual/home
rehabilitation.
It has been clear that using TH in the pandemic
is vital for people with chronic lung conditions. However,
there is a pressing need to develop specific TH tools and
mobile apps for COPD populations that consider their psychological needs, mental wellbeing, and disease management, particularly during the COVID-19 pandemic. This
might lead to a significant research demand because the current COVID-19 apps were designed for the public rather
than for chronically ill patients such as those with COPD.
Additionally, it would be valuable if researchers could explore the COPD patient behaviours surrounding current TH
tools and whether these help to minimise the exacerbation
rate. Acceptability and feasibility of alternative modes of
TH should be evaluated broadly to assess factors related to
the onset and sustainability of using TH applications during
COVID-19.

7. Conclusions
During COVID-19 pandemic, people with COPD
can maintain routine care using TH applications in monitoring symptoms, tracking the onset of COVID-19, virtually attending tele-rehabilitation programmes, and receiving support to quit smoking. Smoking cessation rate has
been increased during COVID-19 pandemic compared to
pre-pandemic times and this has the potential to reduce
SARS-CoV-2 transmission and the associated poor prognosis. Tele-PR has been proven to be an effective and safe alternative approach with COPD patients, thus using tele-PR
during COVID-19 pandemic may be a necessary approach
to maintain efficient intervention delivery to these patients.
TH use during COVID-19 pandemic was feasible, acceptable to patients and widely used by clinicians with COPD
patients, but still these services have some limitations that
need to be considered and improved over time even after
the COVID-19 pandemic recedes. Further work is needed
to enhance TH implementations in smoking cessation and
pulmonary rehabilitation.
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