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Physical activity (PA) is important for patients with chronic obstructive
pulmonary disease (COPD). eHealth interventions may have the possibility to
increase and maintain PA. The objective of this mini review is to provide an
overview of research published from 2016 to 2018 about the effect of eHealth
on PA in patients with COPD.
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Recent studies used phone calls, websites combined with monitoring
devices and smartphone applications as eHealth interventions. These
studies showed both positive and no effects of eHealth interventions on PA
in patients with COPD. The effects seem to depend on the type of eHealth
intervention. A multicomponent eHealth intervention including reinforcement,
self-management, monitoring and exercise with phone calls, websites and
pedometers may be useful for stimulating PA for short-term periods.
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Physical activity (PA) is important for patients with chronic
obstructive pulmonary disease (COPD). A decrement of PA is
associated with an increase in risk of mortality1. In addition, lower
PA is associated with exacerbation2, hospitalization3 and all-cause
mortality4. For example, an increase of physical activity after a COPD
hospitalization contributes to a 76% reduction in rehospitalization5.
In addition, a high PA level is associated with a lower risk of death
in COPD patients (hazard ratio: 0.46, 95% confidential interval:
0.33-0.64)4. Watz et al. (2014) reported in their systematic review
that pulmonary rehabilitation (PR) had no unified effect on PA in
patients with COPD in 10 studies. However, behavioral interventions
had a positive effect in 11 studies6. Mantoani et al. (2016) claimed
that there were both positive and negative effects of PR on PA among
20 studies. They also mentioned that long-lasting PR and counseling
seemed to increase PA in patients with COPD7.

eHealth interventions may have the possibility to increase and
maintain PA. The definition of eHealth includes not only health
service and information through the internet or related technology,
but also a state of mind and a way of thinking8. It has been reported
that eHealth interventions have contributed to a reduction in health
care costs9, maintain motivation for behavioral change10, improve
both physical and clinical function11, and stimulate PA of older people
with chronic conditions12. In 2015, a systematic review and metaanalysis including 9 studies showed the positive effects of eHealth on
PA in patients with COPD13. It is possible that eHealth interventions
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can enhance adherence of PR and make it easier for patients
to access a behavioral intervention. However, there have
not been a lot of studies which investigated the effects of
an eHealth intervention on PA in patients with COPD before
2015. In addition, no meta-analysis on this topic has been
written since 2016 and it would be good to update this
overview in the current mini review.
The objective of this mini review is to provide an
overview of research published from 2016 to 2018 about
the effect of eHealth on PA in patients with COPD.

Types of eHealth Interventions

In the systematic review published in 2015, 6 out of
9 studies used an eHealth intervention that consisted of
regular phone calls, websites, mobile phone applications
or monitoring devices such as a pedometer13. Sometimes
they were combined with a different type of eHealth
intervention, exercise intervention or education. These
eHealth interventions mainly focused on reinforcement,
feedback, giving information of symptoms and healthy
habits, sending care plans and monitoring PA. Although
this trend does not seem to change dramatically, a few
new smart applications have been developed and tested
after 201514,15,16,17. Table 1 shows an overview of the types
of eHealth interventions that are discussed in this mini
review.
Table1. Types of eHealth interventions
Types
Phone call

Main aim
reinforcement, feedback and giving information
feedback, giving information, sending care
Website
plans and monitoring
Smartphone
reinforcement, feedback, sending care plans
application
and monitoring
Monitoring devices feedback and monitoring

Effects of eHealth Intervention
Phone calls
No studies using only phone calls have been published
since 2016, but some studies combined phone calls with
home-based exercise or action plans. Frank et al. (2016)
used phone calls as a means of reinforcement toward
home ergometer exercise with a remote monitoring
system equipped in an ergometer in a crossover
randomized study18. During the 3 months intervention
phase, participants were called once a week only when
they did not achieve their daily cycle time of 20 minutes.
During the control phase, they were asked to perform the
same exercise without phone calls. As a result, there was
no significant difference of leisure time PA between the
intervention and control phase, but daily training time was
higher during the intervention phase.
Cameron-Tucker et al. (2016) also used phone calls to
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support health behavior including a home-based walking
plan19. The intervention group was contacted via phone by
community nurses two times a week during 8 to 12 weeks
while the control group received usual care without phone
calls. They reported no significant difference of self-reported
walking time between either groups or time-points. Both
studies had a relatively short intervention duration (3
months or less). Although a short-term intervention with
phone calls may have the potential to maintain adherence
of home-based exercise or action plans, it does not seem to
be enough to enhance PA.
On the other hand, Bernocchi et al. (2018) reported a
positive effect of phone calls on PA. This study consisted
of a multicomponent intervention for 4 months (including
phone calls, exercise and a behavioral intervention)20.
They provided patients who had both COPD and heart
failure with advice about healthy habits, PA goals and
exercise plans through regular phone calls. At 2 months
after the intervention, PA measured by a questionnaire was
improved as compared with usual outpatient care.

Websites combined with monitoring devices

Websites have often been used in combination with
monitoring devices for PA. Wan et al. (2017) compared
daily step count during 3 months between a website with
pedometer group and pedometer only group21. The aim
of the website was to support participants in their selfmanagement. It provided participants with individual PA
goals and history of daily step counts. The website with
pedometer group had a significantly higher increase in
daily step count than the pedometer only group at the end
of the intervention. However, they also reported this effect
was not maintained after 12 months22.

When it comes to monitoring by a pedometer, the
positive effect on PA in patients with COPD has been
reported before 201623,24. Recently, Tomasic et al. (2018)
also claimed in their review article that monitoring by a
pedometer could increase and maintain the level of PA25.
On the other hand, there were few studies which reported
the positive effects of monitoring on PA with other devices
such as video-monitoring. Tsai et al. (2017) included
patients for home-based group exercise and monitoring
for 3 months through videoconference on a website26. They
reported no effects of the intervention on PA although
functional capacity and self-efficacy improved as compared
with the control group which received usual care.
Hoaas et al. (2016) conducted a pilot study which had
no control group to investigate the adherence of a longterm self-exercise program in 10 patients with moderate
to severe COPD27. The intervention included a homebased treadmill exercise, a weekly videoconference with
a physiotherapist by using a tablet computer and selfmanagement on a website. The website enabled patients to
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record daily symptoms, exercise duration and health states.
In addition, physiotherapists could access this information
and discuss it with the patients. They followed participants
for 740 days on average and measured adherence and
training frequency as an outcome of PA. As a result, they
reported that the average training frequency was 1.7
sessions per week over the two-year follow up period. This
corresponds to an average adherence rate of 56.2% to the
training sessions, which they conclude is slightly higher
than average. However, adherence rate did decline over
the two years (69.1% in year one and 40.5% in year two),
which once again underscores the difficulty in maintaining
PA results long term for COPD patients.
Websites with monitoring devices which assist patients
in the self-management of PA have the possibility to
stimulate daily PA in patients with COPD. The effect may not
be maintained for long-term periods when the intervention
is ceased, but websites with monitoring seem to maintain
the motivation toward home-based exercise.

Smartphone applications

Some new smartphone applications have been
developed since 2016. They are often used in combination
with a website. Vorrink et al. (2016) investigated the
effect of a smartphone app that stimulated PA through
personalized goals, direct feedback and text messages from
a physiotherapist14. The physiotherapist had insight into
their patients’ data via a website where they could adjust
the PA goals and send group or individual messages. In this
randomized controlled trial, the control group received
usual care. The results showed no significant difference
in PA between groups and time-points at 6 months
(intervention period) and follow-up at 12 months.

Contrary to these results, Demeyer et al. (2017) reported
positive effects of a smartphone app on PA in patients
with COPD17. They implemented a 12-week coaching
intervention using a smartphone app while the control
group received usual care. The app showed patients their
daily step counts and gave them PA goals and advice. At the
end of the intervention period, the amount and intensity of
PA significantly increased in the intervention group while
PA decreased in the control group.

Bartlett et al. (2017) developed three prototypes of a
smartphone app15. First, the “virtual coach system” assisted
in setting a PA goal, gave advice and showed patients their
activity data on the display of their smartphones. Secondly,
the “music and maps system” enabled patients to see their
PA goal, track their activity on the map and perform walking
activities while listening to music. Thirdly, the “online
community system” connected patients in order to share
their PA, and stimulate competition and cooperation with
each other. Although the changes in PA were not reported,
they found through interviews and questionnaires that
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these apps were acceptable and likely to be persuasive for
patients with COPD.
When it comes to smartphone apps, there was not
enough evidence to draw conclusions. Further studies are
necessary to discuss the effect of smartphone apps on PA in
patients with COPD.

Discussion

Recent studies17,20,21,25,27 showed positive effects
of eHealth on PA in patients with COPD while other
studies14,18,19,26 reported no effects. It seems to depend
on the type, duration and frequency of the intervention.
A multicomponent eHealth intervention including
reinforcement, self-management, monitoring and exercise
with phone calls, websites and pedometers may be useful
for stimulating PA for short-term periods. Previous studies
published before 2016 support this opinion. Altenburg et
al. (2015) reported that a counseling program combined
with the use of a pedometer had a positive effect on daily
step count during 15 months for sedentary patients with
COPD24. In addition, a previous systematic review including
26 studies showed that 12 or more calls over a 6-12 month
period improved PA and health behavior28.

Although new smartphone apps have been developed,
there were contradictor results among recent studies14,15,17.
Lahham et al. (2016) reported that exercise training
with counseling was more effective to stimulate PA
than only exercise29. Williams et al. (2017) concluded
that a counseling intervention for health behavior had a
significant effect on smoking behavior, but not on PA in their
systematic review30. Based on these studies (Lahham et al.
and Williams et al.), it seems that eHealth interventions
with smartphone apps need to be combined with exercise
and counseling in order to successfully stimulate PA.
However, there is not enough evidence to conclude
anything. Future studies are needed to look into the effects
of eHealth interventions using a smartphone app.

It has been reported that PA in patients with COPD is
associated with physical and psychological factors. For
example, Hayata et al. (2016) reported that a modified MRC
(Medical Research Council breathlessness scale) grade
≥2 could predict low levels of PA31. Dueñas-Espín et al.
(2016) showed that depression symptoms were strongly
associated with a reduction in PA32. In the systematic review,
some physical and psychological factors, for example,
hyperinflation, dyspnea, gas exchange and self-efficacy, were
reported to have an association with PA33. Given these facts,
it may be insufficient for some COPD patients to only use
an eHealth intervention. It might be necessary to provide
a patient who has serious physical and/or psychological
problems with individual medical care including more than
only an eHealth intervention. Future research is expected to
make the effect of eHealth interventions clear.
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In conclusion, the current mini-review found from
research published from 2016 to 2018 that certain types
of eHealth intervention have the possibility to stimulate
PA in patients with COPD. At this time, two randomized
controlled trials are being conducted to compare the effects
of online-based COPD rehabilitation on PA as compared
with conventional outpatient rehabilitation34,35. Future
research is still needed in order to find more effective
eHealth interventions to stimulate PA in COPD patients.
There should be a focus on maintaining the effects on PA
with long term interventions.
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