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Determination of Physical Activity Levels in Patients with Implanted

Cardiac Devices During the COVID-19 Pandemic

COVID-19 Pandemisi Sirasinda Kardiyak Cihaz implante Edilmis Hastalarin

Fiziksel Aktivite DUzeylerinin Belirlenmesi

ABSTRACT

Objective: During the COVID-19 pandemic, social isolation and worldwide calls to stay at
home may have limited physical activity among patients with implanted cardiac devices. This
study aimed to determine the physical activity levels of patients with implanted cardiac devices
during the COVID-19 pandemic.

Method: This study had a descriptive design. Data were obtained from the accelerometer
records of 77 patients followed up at a university hospital.

Results: A significant difference was found between the mean physical activity durations of
the patients before and during the COVID-19 pandemic (2.90 £ 1.25 vs 2.68 = 1.37 hours/
day, respectively; P = 0.007). A greater decrease in physical activity was observed among older
patients, male patients, patients who reported receiving an implantable cardiac device shock,
and those with implantable cardiac devices.

Conclusion: Interventions should be planned to ensure continuity of home follow-up,
especially in situations in which physical activity is limited by various factors, such as pandemic
conditions. Interventions should also be planned to increase physical activity levels in patients
with implantable cardiac devices. Encouraging patients with implantable cardiac devices to
engage in physical activity through remote monitoring systems may be beneficial.
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OzET

Amac: COVID-19 pandemisi sirasinda sosyal izolasyon ve dinya genelindeki evde kalma
cagnilan, implante edilebilir kardiyak cihazi olan hastalarda fiziksel aktivitenin kisitlanmasina
neden olmus olabilir. Bu galismanin amaci, COVID-19 pandemisi sirasinda kardiyak cihaz
implante edilmis hastalarin fiziksel aktivite dlzeylerini belirlemektir.

Yontem: Bu calsma tanimlayici tiptedir. Veriler, bir Universite hastanesinde takip edilen 77
hastanin ivmedlcer kayrtlarindan elde edilmistir.

Bulgular: Hastalarin COVID-19 pandemisi 6ncesi ve sirasindaki ortalama fiziksel aktivite
streleri arasinda anlaml bir fark saptanmustir (sirasiyla 2,90 * 1,25 ve 2,68 + 1,37 saat/gln;
P = 0,007). Yasli hastalarda, erkek hastalarda, implante edilebilir kardiyak cihaz soku aldigini
bildiren hastalarda ve implante edilebilir kardiyak cihazi olanlarda fiziksel aktivitede daha fazla
azalma gorulmustdr.

Sonuc: Ozellikle pandemi kosullar gibi fiziksel aktivitenin cesitli faktorlerle kisitlandigi
durumlarda, hastalarin evde takiplerinin strekliligini saglamak igin girigimler planlanmaldir.
Implante edilebilir kardiyak cihazi olan hastalarin fiziksel aktivite diizeylerini artirmaya yOnelik
girisimler de planlanmaldir. Implante edilebilir kardiyak cihazi olan hastalarin uzaktan izlem
sistemleri araciliiyla aktivitelere tesvik edilmesi yararli olabilir.

Anahtar Kelimeler: Kalp hastaliklar, COVID-19, implante edilebilir kardiyak cihazlar, hemsirelik,
fiziksel aktivite
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Physical activity is an important factor in the management of cardiovascular diseases.
Mild to moderate exercise training programs in patients with implanted cardiac
devices have been shown to provide benefits similar to those observed in other cardiac
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patients. In patients with implantable cardiac devices, regular
physical activity has been found to improve vascular endothelial
dysfunction by reducing oxidative stress, particularly in those with
a sedentary lifestyle.” Physical activity has also been reported
to provide potential protective effects against arrhythmic risk
through autonomic nervous system balance, metabolic changes,
and increased coronary vascular density and flow.?3 Guideline
recommendations regarding physical activity for patients with
intracardiac defibrillators state that patients may be reluctant
to engage in physical activity because of the fear of receiving a
shock. However, they emphasize that physical activity should be
encouraged because of its positive mental and physical effects
on patients.*

During the coronavirus disease 2019 (COVID-19) pandemic,
lockdown measures imposed restrictions on physical and social
contact and activity. These measures reduced opportunities for
physical activity, whether outdoors or in gyms, and likely affected
routine daily activities while increasing physical inactivity.®

In the literature, limited studies have precisely measured
reductions in physical activity among cardiac patients during
the COVID-19 pandemic. In particular, little is known about the
physical function of patients with implanted cardiac devices,
and physical activity in these patients is often overlooked. The
aim of this study was to determine the physical activity levels
of patients with implanted cardiac devices during the COVID-19
pandemic.

Methods

Study Design

This descriptive study was conducted in the cardiology
department of a university hospital. The study was designed as a
retrospective chart review and involved the evaluation of patients
with ICD/cardiac resynchronization therapy (CRT) devices. Data
were obtained from the accelerometer records of 77 patients
from January 15, 2020, through February 15, 2021.

The records of wheelchair-bound patients, patients with
amputations, patients with serious orthopedic problems, and
patients with movement restrictions due to stroke or other
neurological diseases were not included in this review.

Data Collection

A descriptive information form and accelerometers built
into the cardiac devices were used to collect the necessary
data for the study. Activity reports recorded by the built-in
accelerometers of the cardiac devices were used to determine
the physical activity levels of the patients. In ICD and CRT
devices, patient activity is measured using an integrated
circuit accelerometer built into the pulse generator, which
can also be used for rate-sensitive pacing in patients. The
accelerometer detects both the frequency and amplitude
of patient movement and converts them into a proportional
electrical signal that is updated every minute. The cardiac
indicator feature allows 14-month patient data to be recorded
retrospectively.®

The researchers collected data on the physical activity levels of the
patients over a 14-month period by conducting two evaluations
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MAIN POINTS
= Crisis situations, such as pandemics, significantly affect patients’
physical activity.

= Age and device type affect physical activity.

= During processes such as pandemics, it is important to monitor
physical activity while considering patients' different demographic
and medical characteristics.

each month, at the beginning and in the middle of the month.
Patient activity was determined by measuring an electronic copy
of the cardiac compass device interrogation report with a ruler.
In Tlrkiye, the first COVID-19 case was reported on March 11,
2020, and lockdown measures were gradually introduced as of
March 16. Therefore, physical activity levels before March 15,
2020 (January 15-March 15, 2020), and after this date (March
16-May 15, 2020) were examined to evaluate the impact of the
COVID-19 pandemic. Three researchers independently measured
the physical activity levels of 19 patients to assess inter-rater
agreement.

Data Analysis

SPSS software, version 22.0 (IBM Corp., Armonk, NY, USA),
was used to analyze the data obtained from the study. The
descriptive characteristics of the patients included in the study
were presented as numbers, percentages, means, and standard
deviations. The effect of the COVID-19 pandemic was evaluated
using the dependent t-test and Wilcoxon test, and the effects
of sociodemographic and clinical characteristics were evaluated
using the Mann-Whitney U test in independent groups.
Agreement among the measurements of the three researchers
was examined using the intraclass correlation coefficient (0.993;
confidence interval: 0.992-0.995) and Pearson correlation
coefficient (r=0.982, r = 0.983, and r = 0.975 for researchers 1,
2, and 3, respectively).

Ethical Considerations

Written permission was obtained from the institution where
the study was conducted, and ethical approval was received
from Dokuz Eylil University Non-Interventional Research Ethics
Committee (Approval Number: 2021/10-04, Date: 29.03.2021).
In addition, permission was obtained from the Ministry of Health.
Informed consent was obtained from the patients who agreed to
participate in the study.

Results

Most patients included in the study were male (75.3%), and the
mean age was 56.68 * 13.79 years. Of the patients, 13% had
received an ICD shock, once in 60% of these patients. The device
implantation duration was 31.39 * 19.96 months.

The mean physical activity duration of the patients over 1 year
was 2.95 £ 1.38 hours/day (range, 0.57-6.36 hours/day). A
significant difference was found between the mean physical
activity durations of the patients before and during the COVID-
19 pandemic (mean: 2.90 * 1.25 vs 2.68 = 1.37 hours/day; P =
0.007). Physical activity decreased among the patients during
the COVID-19 pandemic (Figure 1).

89 m——



Turk ) Cardiovasc Nurs 2026;17(43):88-92

Figure 1. Mean physical activity of the patients before and

during COVID-19.

Figure 2. Mean physical activity of the patients during the

COVID-19 pandemic and the same period in the previous year.

The patients had a significant decrease in daily physical activity
during the COVID-19 pandemic compared with the same period
in the previous year (Figure 2). When physical activity levels were
compared between January-February 2020 (before COVID-19)
and January-February 2021 (during COVID-19), a statistically
significant difference was found in the mean physical activity
durations between January 15, 2020, and January 15, 2021,
and between February 1, 2020, and February 1, 2021 (P <
0.05). However, no statistically significant difference was found
between February 15, 2020, and February 15, 2021 (P > 0.05).

Table 1 shows the impact of lockdown on physical activity
according to patient and clinical characteristics.

Discussion

Physical inactivity worsens prognosis and increases mortality
in patients using implantable cardiac devices. In this study, we
investigated the effect of the COVID-19 pandemic on physical
activity in individuals using implantable cardiac devices due
to cardiovascular disease and found that their physical activity
decreased during the COVID-19 pandemic. The decrease in
physical activity coincided with the announcement of social
distancing recommendations and the implementation of
lockdown measures in our country. In TUrkiye, social distancing
measures were gradually implemented toward the end of

s 90

Yildinm et al. Physical Activity During the COVID-19 Pandemic

March 2020, with public events being restricted and weekend
curfews imposed in many cities at the beginning of April. During
this period, the uncertainties experienced by patients and the
lockdown measures affected their physical activity levels. Studies
have reported decreased physical activity among patients during
the COVID-19 pandemic.?’-"7 Considering the positive effect of
physical activity on the lives of patients with cardiac problems,
the results of this study are notable in demonstrating the negative
effects of the pandemic on these patients. Physical inactivity
may lead to deconditioning and decreased exercise tolerance
in this patient population. A study conducted with patients
with CRT devices found that a decrease of more than 40% in
device-measured physical activity was a short-term predictor
of mortality, heart failure, and ventricular tachyarrhythmia.®
Therefore, it is important to plan effective interventions to
improve daily physical activity in this population.

Although the decrease in physical activity affected both age
groups in our study, it was greater in the younger age group. The
low physical activity levels of older patients can be explained
by their generally lower physical activity, the implementation of
isolation measures, and fear of becoming infected. In a study
by Kramer et al.’ covering a period of 30 to 60 days after ICD
implantation in the pre-pandemic period, physical activity was
found to be lower in older patients. Malanchini et al.” reported
that physical activity levels decreased independently of age
during the pandemic period. Brown et al.?® found that 20%
of older patients did not engage in any physical activity during
the pandemic period and that 42% had increased movement
problems compared with the pre-pandemic period. The decrease
in physical activity among older patients may be due to the
continuation of isolation measures in our country, especially for
those aged over 65 years at the time of the study. Considering
the effect of physical activity on the functional independence
of patients, it is very important that they continue exercising,
with national permissions and protective measures, during
periods when certain curfews are implemented, such as during
pandemics.

Although no difference was found in physical activity between
the pre-lockdown and lockdown periods according to gender,
there was a significant decrease in men during the lockdown
period compared with the pre-lockdown period. Similarly,
Malanchini et al." and Mascioli et al.’? found that the decrease
in physical activity during the COVID-19 pandemic was greater
in male patients. In a study by Taylor et al.,' physical activity was
lower in women, but the difference was not significant. Al-Fagih
et al.” stated that there was no gender-related difference in
physical activity. In our study, the lack of a difference in physical
activity levels among women before and during the lockdown
period may be due to women being generally less active and
their lower representation in the sample.

The mean physical activity duration was significantly lower
among patients who reported receiving an ICD shock both before
and during the lockdown periods. In a study conducted by Sears
et al.?" during the pre-pandemic period, the physical activity of
patients decreased by 27 minutes per day after receiving an ICD
shock compared with the pre-shock period, and this decrease
was significant. Avoidance of physical activity because of fear of
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Table 1. Mean physical activity according to patient characteristics
(hours/day)

Patient Pre-lockdown During P

characteristics (January 15- lockdown

(n) March 15, (March 16-May

2020), 15, 2020),
X£SD X*SD

Age, years
<65 (54) 3.10+1.23 2.85+1.33 0.011
>65 (23) 243 +£1.20 227 £1.41 0.168
p-value 0.025 0.045

Gender
Female (19) 291+1.38 2.80+1.19 0.687
Male (58) 2.89 +1.22 2.64 +1.44 0.009
p-value 0.845 0.531

ICD shock
Yes (10) 1.93+0.83 1.69 £ 0.74 0.610
No (67) 3.05+1.24 2.82+1.39 0.013
p-value 0.005 0.009

Cardiac device
ICD (54) 299 +1.19 2.69 +£1.21 0.004
CRT (23) 2.70 £ 1.39 2.63+1.72 0.366
p-value 0.219 0.410

p-values were obtained using the t-test, Wilcoxon test, or Mann-
Whitney U test. Bold values indicate statistical significance. SD, Standard
deviation; ICD, Implantable cardioverter-defibrillator; CRT, Cardiac
resynchronization therapy.

receiving an ICD shock is among the most common problems
reported in this population. Patients fear that physical activity will
cause the ICD device to deliver a shock.#?2 Among our patients
who had not received a shock, the further decrease in physical
activity during the pandemic may be related to reduced access
to healthcare services due to lockdown and isolation measures,
patients' inability to obtain sufficient information from healthcare
professionals, and the lack of systems through which they could
receive consultation. This result indicates the need to establish
systems that can provide consultation to patients during periods
when they are advised to stay at home. In our study, despite the
decrease in physical activity duration during the lockdown period
among patients who had received a shock, the difference was
not significant compared with the pre-lockdown period, which
may be due to the small number of patients in our study.

In this study, when physical activity was examined according
to device type, the physical activity level of patients with
ICDs was found to have significantly decreased during the
lockdown period. In contrast, previous studies suggested
that physical activity levels were not related to the type of
implanted device. 14

Limitations

This study has some limitations. We did not have data on other
factors that could affect patients’ activity levels or whether they
had a history of COVID-19 infection.
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Conclusion

Physical activity is also an important therapeutic intervention in
patients with implanted cardiac devices. The findings of this study
are important for planning interventions to increase home-based
physical activity levels in these patients. Telemonitoring can allow
changes to be monitored during the pandemic and may motivate
patients to engage in physical activity. Remote cardiac rehabilitation
programs specifically designed to guide physical exercise at home
can also be implemented. Further follow-up is needed to determine
whether this change in physical activity levels persists, whether
patients adapt to staying active in other ways, or whether they
return to their previous activity levels in the long term.
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