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Abstract

Aims: To describe the level of physical activity 6 months after an out-of-hospital cardiac arrest (OHCA) and to explore potential risk factors of a low
level of physical activity.

Methods: Post-hoc analyses of the international multicentre Targeted Hypothermia versus Targeted Normothermia after Out-of-Hospital Cardiac
arrest (TTM2) trial. At 6 months, survivors at 61 sites in Europe, Australia and New Zeeland were invited to a follow-up. The participants answered
two questions on self-reported physical activity. Answers were categorized as a low, moderate, or high level of physical activity and further dichot-
omized into a low versus moderate/high level of physical activity. Potential risk factors for a low level of physical activity were collected and inves-
tigated by univariable and multivariable logistic regression.

Results: At 6 months, 807 of 939 (86%) OHCA survivors answered the two questions of physical activity; 34% reported a low, 44% moderate and
22% high level of physical activity. Obesity (OR = 1.75, 95% Cl 1.10-2.77, p = 0.018), mobility problems by EuroQol 5 dimensions 5 levels
(OR = 1.73, 95% CI 1.06-2.84, p = 0.029), and cognitive impairment by Symbol Digit Modalities Test (OR = 1.78, 95% CI 1.13-2.82, p = 0.013)
were significantly associated with a low level of physical activity in the multivariable analysis.

Conclusion: One third of the OHCA survivors reported a low level of physical activity. Obesity, mobility problems, and cognitive impairment were
associated with a low level of physical activity.

ClinicalTrials.gov Identifier: NCT02908308.
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OHCA,* was associated with lower exercise capacity after OHCA.®

Introduction Symptoms of anxiety and depression were factors negatively affect-
ing the self-reported physical function of OHCA survivors.®.

In out-of-hospital cardiac arrest (OHCA) survivors, several potential The World Health Organization (WHO) and the European Society

risk factors may contribute to an individual not attaining the recom- of Cardiology recommend that all adults undertake regular physical

mended dose of physical activity.' Previous studies have shown that activity, at moderate intensity 150—-300 min/week or vigorous inten-

women and individuals > 65 years old report more difficulties with sity 75-150 min/week, or a combination of both, to decrease

physical aspects of their health compared to men and younger  gjl.cause mortality and morbidity.””® More health benefits are
OHCA survivors.** Cognitive impairment, which is common after achieved with a higher dose." Myocardial infarction (Ml) is the most
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common cause of OHCA.®'° Following an MI, supervised exercise-
based cardiac rehabilitation (CR) is recommended at least 3 days/
week at moderate to high intensity for > 20 min per session during
the first months, with a goal to increase the physical activity level
to reduce the risk of new cardiac events."’

The recommendation after the CR programme ends is moderate
intensity physical activity at 30 min per day for 5 days a week (i.e.,
150 min/week) or vigorous intensity physical activity at 15 min per
day for 5 days a week (i.e., 75 min/week), of or a combination of
both."" After MI, adherence to the physical activity guidelines is asso-
ciated with fewer hospital readmissions and improved survival.'? The
level of physical activity and factors associated with a lower adher-
ence to physical activity guidelines””'" amongst OHCA survivors
are unknown.

The aims of this study were to describe the level of physical activ-
ity 6 months after an OHCA and to explore potential risk factors of a
low level of physical activity. Our focus was to identify the OHCA sur-
vivors with a low physical activity, potentially with an increased risk of
suffering a new cardiac event.'®"*

Methods

Procedure and study design

This is a cross-sectional post-hoc study and an extension of the inter-
national multicentre randomised clinical Targeted Hypothermia ver-
sus Targeted Normothermia after Out-of-Hospital Cardiac arrest
(TTM2) trial (Clinical trials NCT02908308). The TTM2 trial was
designed to assess whether targeted temperature management at
33 was superior to normothermia and early treatment of fever
(>37.8),">"° and performed at 61 sites in Europe, USA, Australia
and New Zeeland. At 6 months, all survivors were invited to a
face-to-face follow-up together with a relative or a close friend."”"®
The TTM2 trial included participants from November 2017 to January
2020 and the final 6-month follow-ups were performed in October
2020. Since there were no differences between the intervention
groups in the primary (death), secondary (poor functional outcome)'®
or exploratory (cognition and societal participation)'® outcome anal-
yses of the TTM2 trial, the two intervention groups were here pooled
into one group of OHCA survivors for this study.

The TTM2 trial was undertaken according to the Code of Ethics of
the World Medical Association (Declaration of Helsinki)'® and the
trial research protocol'” was approved by ethical review boards in
all countries. We obtained written informed consent from all partici-
pants before the 6-month follow-ups.

Participants

The TTM2 trial included comatose adults (18 years or older) who had
an OHCA of a presumed cardiac or unknown cause. The main exclu-
sion criteria were an interval from return of spontaneous circulation to
screening of more than 180 min, unwitnessed cardiac arrest with
asystole as the initial rhythm, and limitations in care.'®

Outcome assessments and outcome assessors

A protocol for outcome reporting in the TTM2 trial was published.'”
Sociodemographic characteristics and information about the cardiac
arrest were collected from the TTM2 trial database. The outcome
variables were obtained during the structured 6-month follow-ups
performed by study trained local outcome assessors blinded to the
intervention. To minimize avoidable missing data, a central coordina-

tor provided support and reviewed the follow-up data at regular
intervals.'”'®

Self-reported physical activity (main outcome)
At the 6-month follow-ups, data on self-reported physical activity
were collected by two questions based on physical activity recom-
mendations to promote and maintain health by Haskell et al.?° The
first question addressed the frequency of moderate intensity physical
activity totaling 30 min or more per day, and the second vigorous
intensity physical activity exceeding 20 min per day during the previ-
ous week (Table 1). The range of answers is from 0 to 7 days for
moderate and vigorous intensity physical activities respectively.*®
The questions were followed by examples of moderate and vigorous
intensity physical activities. For example, a brisk walk that leads to a
moderate level of effort and noticeably accelerates the heart rate
illustrates moderate intensity physical activity. Vigorous intensity
physical activity is exemplified by jogging that causes rapid breathing
and a substantial increase in heart rate.°

Based on the physical activity recommendations,””'"%° the two
questions were further categorized as a low, moderate, or high as
explained in Table 2. A low level of physical activity corresponds to
a level below that recommended for primary prevention.’”*° A mod-
erate level attain the level of primary prevention. A high level includes
both moderate and vigorous intensity physical activity in accordance
with secondary prevention during exercise based cardiac rehabilita-
tion."" The three categories were then further dichotomized as a low
versus a moderate/high level of physical activity. These questions
have shown evidence to be a valid assessment of physical activity
in both OHCA survivors and patients after MI, based on significant
agreement with an objective assessment of physical activity as the
gold standard.?"?

Potential risk factors of a low level of physical activity

We investigated the following potential risk factors based on a theo-
retical assumption of being associated with a low level of physical
activity and the following variables were included:

Sociodemographic variables (n = 3): higher age (years), female
sex (yes), and a low level of education (<12 years).

OHCA-related variables (n = 5): non-shockable rhythm (yes);
longer time to return of spontaneous circulation (ROSC) (minutes),
other cause than MI to the OHCA (yes), moderately to severely
reduced left ventricular ejection fraction (LVEF) of the heart (yes)
and longer intensive care unit (ICU) length of stay (days).

6-months variables (n = 15): not provided exercise-based cardiac
rehabilitation (yes), cardiovascular risk factors: smoking (yes), dia-
betes (yes), hypertension (yes), overweight (body mass index
(BMI) 25-29.9), obesity (BMI > 30),2° poor overall functional out-
come by modified Rankin Scale®* (mRS 4-5), any problems reported
by the EuroQol health survey 5 dimensions 5 levels response version
(EQ-5D-5L)*>?% (level 2-5) with the domains mobility, self-care,
usual activities, pain/discomfort and anxiety/depression, impaired
physical function by Timed Stands Test (TST)*"*® (yes), global cog-
nitive impairment by Montreal Cognitive Assessment (MoCA)?° (<26)
and impaired mental processing speed/attention by the Symbol Digit
Modalities Test (SDMT) (age and education level adjusted z-score
of < -1.5 SD).*°

Statistical analysis
We present descriptive statistics as numbers and percentages for
binary and categorical variables, and for continuous variables as
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Table 1 - Survivors answered two questions on physical activity at the 6 months follows-up in Targeted
Hypothermia versus Targeted Normothermia after Out-of-Hospital Cardiac Arrest (TTM2) trial.

Questions about physical activity

Examples given to the out-of-hospital cardiac arrest
survivors

Moderate intensity physical activities denote activities
performed for at least 10 min that leads to a moderate level
of effort and a noticeably accelerate of heart rate.

Examples of activities on this level include a brisk walk,
heavy cleaning, washing windows, cleaning the car,
carpentry, bicycling with light effort, golf, swimming leisurely
or similar. For more examples, see Haskell.°

Vigorous intensity physical activities are an activity that leads
to a substantial increase in heart rate and e.g. causes rapid
breathing.

Examples of activities at this level includes jogging, running,

Question 1  In the last week, how many days have you engaged in
Moderate moderate intensity physical activities for at least 30 min a
intensity day? (could be performed in blocks that last for at least
physical 10 min adding up to a total of 30 min or more)

activity

Question 2  In the last week, how many days have you engaged in
Vigorous vigorous intensity physical activities for at least 20 min (in
intensity one block)?

physical

activity

walking very very brisk, shoveling/digging, bicycling with a
moderate effort/fast, swimming moderate/hard, tennis or
similar. For more examples, see Haskell.*°

Table 2 - Categorization in three ordered groups based on humber of days of self-reported 30 min in total of
moderate and 20 min of vigorous intensity physical activity a day during the last week*” in the Targeted
Hypothermia versus Targeted Normothermia after Out-of-Hospital Cardiac Arrest (TTM2) trial.

Group of physical activity ~Self-reported moderate intensity and vigorous intensity physical activity in days

level

Low level of physical
activity

<5 days of moderate intensity physical activity at least 30 min in total per day/ <3 days of vigorous intensity
physical activity at least 20 min per day

Moderate level of physical> 5 days of moderate intensity physical activity at least 30 min in total per day/ >3 days vigorous intensity

activity physical activity at least 20 min per day
High level of physical
activity physical activity at least 20 min per day

>2 days of moderate intensity physical activity at least 30 min in total per day and > 3 days vigorous intensity

mean and standard deviation (SD) when normally distributed, or
median and quartiles [g25:q75] when non-normally distributed.

Logistic regression was used to identify risk factors of a low level
of physical activity, with the dichotomized value of the two questions
(a low level versus a moderate/high level of physical activity) as the
dependent outcome variable. First, univariable binary logistic regres-
sions were performed for all the selected pre-defined variables of
potential risk factors. We then continued with multivariable logistic
regression modelling including variables with a p-value < 0.25 in
the univariable logistic regressions.®' Subsequently, we performed
three separate multivariable models. Model A included the remaining
sociodemographic and OHCA variables and Model B the 6 months’
variables. Model C included all variables included in Model A and
B. The Variance Inflation Factor was low, indicating no problems with
multicollinearity (Model A: 1.01-1.05, Model B: 1.04-1.71, Model C:
1.05-1.73). The Hosmer-Lemeshow goodness-of-fit test for the mod-
els were not significant for the three models indicating that the valid
models fitted (Model A: p = 0.10, Model B: p = 0.94, Model C:
p = 0.94).

Results from the logistic regression models are reported as odds
ratios (OR) with 95% confidence intervals (Cls) and p-values. Due to
the explorative design of this study, p-values < 0.05 were used to

indicate potentially statistically significant differences in the final
model. Data were analyzed using the IBM® Statistical Package for
Social Sciences (SPSS) 29.

Results

At 6 months, 939 of 1861 (50%) OHCA survivors were alive and
invited to a follow-up. Of those, 103 of 939 (11%) declined or were
missing. Finally, 836 OHCA survivors participated in the follow-up
and 807 of 836 (97%) answered the two questions on physical activ-
ity. A flow-chart of the inclusion is presented in Fig. 1. There were no
differences between all OHCA survivors included in the TTM2 trial
(n = 939) compared to those who answered to the two questions
about physical activity at the 6-month follow-ups (n = 807) regarding
age, sex, Clinical Frailty Scale,®* Charlson Comorbidity Index®® or
neurological outcome assessed by modified Rankin Scale®* in the
6-month follow-ups (Supplementary Table A).

The participants’ median age was 61 years [Q1:51, Q3:70] and
84% (676 of 807) were male. 34% (275 of 807) of OHCA survivors
reported a low, 44% (355 of 807) a moderate and 22% (177 of
807) reported a high level of physical activity.
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1861 out-of-hospital cardiac
arrest patients included in
the TTM2 ftrial

939 alive at TTM2 trial
6-month follow-up

103 did not participate in
the 6-month follow-up:

836 participated in the
6-month follow-up

> 15 alive but lost
28 declined
60 other reasons

29 did not report

807 reported their physical
activity level

> their physical
activity level

Fig. 1 - Flow chart of included out-of-hospital cardiac arrest (OHCA) survivors in the Targeted Hypothermia versus
Targeted Normothermia after Out-of-Hospital Cardiac Arrest (TTM2) trial who had answered the two questions on

physical activity.

In Table 3, we present characteristics for all participants (n = 807)
and additionally stratified for those with a low (n = 275) or moderate/
high (n = 532) level of physical activity separately. Those with a low
level of physical activity, compared to the more physically active,
were more often females (21% versus 14%), had a higher preva-
lence of an initial non-shockable rhythm (93% versus 85%) and a
longer stay in both the ICU (6 days versus 4 days) and hospital
(18 days versus 14 days). At 6-month follow-ups, more survivors with
a low level of physical activity were obese (26% versus 18%), had a
poor functional outcome by the mRS (14% versus 1%) and reported
more problems in all five domains of the EQ-5D-5L. Those with a low
level of physical activity also had more physical impairment by TST
(75% versus 69%) and global cognitive impairment (49% versus
36% by MoCA) as well as impaired processing speed (47% versus
26% by SDMT). The OHCA survivors with a low level of physical
activity were also less often working at the time of the OHCA (46%
versus 57%), and of those working prior to the OHCA, less had
returned to work at 6 months (24% versus 40%) (Table 3).

The univariable analyses (Table 4) demonstrated significant
associations between a low level of physical activity and female
sex, non-shockable rhythm, longer length of stay in the ICU and
causes of CA other than MI. For the 6 months variables, there were
significant associations between a low level of physical activity and
smoking, obesity, poor functional outcome by mRS, any problems
reported by the EQ-5D-5L domains, physical impairment by TST
and cognitive impairment by MoCA and SDMT.

The multivariable logistic regression Model A, including remaining
sociodemographic and OHCA variables from the univariable analy-

ses (Table 4), showed that female sex, non-shockable rhythm and
longer stay in an ICU were significantly associated with a low level
of physical activity at 6 months.

In the multivariable logistic regression Model B, including 6-
months’ variables from the univariable analyses, obesity, mobility
problems by EQ-5D-5L and cognitive impairment by SDMT were sig-
nificantly associated with a low level of physical activity at 6 months.

In the logistic regression Model C, we combined the variables
included in the first and second models. Obesity (OR = 1.75, 95%
Cl 1.10-2.77, p = 0.018), mobility problems by EQ-5D-5L
(OR =1.73, 95% CI 1.06—2.84, p = 0.29), and cognitive impairment
by SDMT (OR = 1.78, 95% CIl 1.13-2.82, p = 0.013) remained sta-
tistically significantly associated to the level of physical activity
(Table 4).

Discussion

One third of the OHCA survivors in this large, international cohort
reported a low level of physical activity, which is insufficient to attain
current recommendations of physical activity. Obesity, mobility prob-
lems, and cognitive impairment were associated with a low level of
physical activity. This is important as those with a low level of phys-
ical activity may run an increased risk of suffering a new cardiac
event."®' The findings strengthen the conclusion of promoting
physical activity®>* amongst OHCA survivors.

Obesity was negatively associated with the level of physical activ-
ity, which was expected. The results are in line with a systematic
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Table 3 - Sociodemographic variables, OHCA variables, in-hospital variables, and cardiovascular risk factors and
6 months outcome variables among all OHCA survivors who had reported their physical activity level in the
Targeted Hypothermia versus Targeted Normothermia after Out-of-Hospital Cardiac Arrest (TTM2) trial. The
OHCA survivors have then been categorized into a low versus a moderate/high level of physical activity.

All OHCA OHCA survivors with a low OHCA survivors with a
survivors level of physical activity moderate/high level of physical

activity
OHCA survivors n (%) 807 (100) 275/807 (34) 532/807 (66)
Sociodemographic variables
Age years median [Q1:Q3] 61 [52:70] 62 [52:71] 61 [52:69]
Male sex n (%) 676 (84) 216 (79) 460 (86)
Education university level n (%) 266 (33) 80 (29) 186 (35)
Working before OHCA n (%) 430 (53) 127 (46) 303 (57)
OHCA variables
Location of OHCA at home n (%) 345 (43) 129 (47) 216 (41)
Bystander witness yes n (%) 744 (92) 252 (92) 492 (93)
Bystander performed CPR yes n (%) 687 (85) 223 (81) 464 (87)
Shockable rhythms yes n (%) 725 (90) 233 (85) 492 (93)
CA to ROSC minutes median [Q1:Q3] 20 [14:30] 20 [13:30] 20 [14:30]
In-hospital variabels
LOS ICU days median [Q1:Q3] 5 [3:9] 6 [4:10] 4 [3:8]
LOS hospital days median [Q1:Q3] 15 [10:25] 18 [11:31] 14 [10:22]
MI cause to CA n (%) 445 (55) 137 (50) 308 (58)
LVEF < 44% n (%) 314 (39) 105 (38) 209 (39)
Cardiovascular risk factors at 6 months
Smoking yes n (%) 106 (13) 45 (16) 61 (11)
Diabetes yes n (%) 107 (13) 44 (16) 63 (12)
Hypertension n (%) 577 (71) 199 (72) 378 (71)
Obesity BMI > 30 n (%) 163 (21) 69 (26) 94 (18)
6 months outcomes
Cardiac rehab n (%) 228 (28) 65 (24) 163 (31)
Exercise-based cardiac rehab n (%) 166 (21) 47 (17) 119 (22)
Neurological/cognitive rehab n (%) 143 (18) 52 (19) 91 (17)
Other rehab n (%) 42 (5) 15 (6) 27 (5)
Working n (%) 277 (34) 65 (24) 212 (40)
Poor mRS 4-5n (%) 46 (6) 39 (14) 7 (1)
EQ-5D-5L:
Mobility any problems n (%) 229 (29) 126 (46) 103 (20)
Self-care any problems n (%) 106 (13) 71 (26) 36 (7)
Usual activities any problems n (%) 270 (34) 144 (52) 126 (24)
Pain/discomfort yes n (%) 350 (44) 146 (53) 204 (39)
Anxiety/depression yes n (%) 319 (40) 135(49) 184 (35)
Impaired physical function by TST* n (%) 378/594 (64) 136 (75) 242 (59)
Cognitive impairment by MoCA n (%) 308 (41) 124 (49) 184 (36)

Cognitive impairment by SDMT* n (%) 195/593 (33)

87/187 (47) 106/404 (26)

Abbreviations denote CPR = Cardiopulmonary Resuscitation, ROSC = Return of Spontaneous Circulation, LOS = Length of Stay, ICU = Intensive Care Unit, Ml =
Myocardial Infarction, LVEF = Left Ventricular Ejection Fraction moderately reduced 30-44%, severely reduced < 30%, BMI = Body Mass Index, mRS = Modified
Rankin Scale, EQ-5D-5L = EuroQol 5 dimensions 5 levels, TST = Timed Stands Test, MoCA = Montreal Cognitive Assessment, SDMT = Symbol Digit Modalities

Test. *= face-to-face follow-up needed, TST: 26% missing, SDMT: 27% missing.

review showing that lower levels of physical activity were associated
with obesity.>* A previous study from the Netherlands found that
patients with acute coronary syndrome (ACS) and obesity were less
physically active than those with ACS and normal weight.>®> More
individuals in The Dutch study were obese compared to our study
(27% versus 21%). After a cardiac event, obese individuals may
require additional support to increase their physical activity level®
and reduce weight. A nationwide cohort study of more than 1 million
men reported that the BMI in late adolescence was the most impor-
tant factor associated with cardiovascular diseases (CVD) in
adulthood. These findings suggested that obesity should be priori-
tized for effective CVD prevention.®®

Mobility problems reported by the EQ-5D-5L had a significant
association with a low level of physical activity and this was
expected. In this study, 29% of the OHCA survivors had mobility
problems, a similar fraction to that reported by Djarv et al®” In the
group with a low physical activity, 46% responded that they had
mobility problems compared to 20% in the group with a moderate/
high physical activity level. Early mobilisation and rehabilitation could
start when the OHCA survivor is still in the ICU®®, and follow-up and
screening of mobility problems within the first 3 months is recom-
mended.*® The EQ-5D-5L a simple and easily administered ques-
tionnaire to detect both mobility problems and a low level of
physical activity in OHCA survivors.



Table 4 - Associations by univariable and multivariable logistic regression between the level of physical activity and sociodemographic variables, OHCA
variables, in-hospital variables, rehabilitation, cardiovascular risk factors and 6 months outcome variables predefined as potential risk factors of a low level
of physical activity among survivors in the Targeted Hypothermia versus Targeted Normothermia after Out-of-Hospital Cardiac Arrest (TTM2) trial (n = 807).

Variables Univariable Model Multivariable Model AOR Multivariable Model B Multivariable Model C
OR (95% ClI) p-value (95% ClI) p-value OR (95% Cl) p-value OR (95% ClI) p-value

Sociodemographic

Older age years 1.00 0.564
(0.99, 1.01)

Female sex 1.75 0.004 1.68 0.010 1.27 0.362
(1.20, 2.57) (1.13, 2.49) (0.76, 2.14)

Education 1.31 0.096 1.20 0.270 0.79 0.213

no university (0.95, 1.79) (0.87, 1.67) (0.50, 1.17)

OHCA

Non-shockable rhythms 2.23 <0.001 1.85 0.012 1.41 0.319
(1.41, 3.53) (1.14, 3.01) (0.72, 2.79)

CA to ROSC minutes 1.00 0.871
(0.99, 1.01)

ICU LOS days 1.04 <0.001 1.04 <0.001 0.99 0.617
(1.02, 1.06) (1.01, 1.06) (0.97, 1.02)

Other cause than Ml to CA 1.40 0.026 1.29 0.100 1.03 0.886
(1.04, 1.87) (0.95, 1.75) (0.69, 1.54)

Moderate/severely reduced LVEF  1.02 0.923
(0.75, 1.38)

6 months outcomes

No exercise-based cardiac rehab 1.39 0.084 1.30 0.288 1.30 0.310
(0.96, 2.02) (0.80, 2.13) (0.79, 2.13)

Smoking 1.55 0.041 0.98 0.947 0.98 0.949
(1.02, 2.34) (0.56, 1.73) (0.55, 1.74)

Diabetes 1.45 0.081 1.14 0.651 1.13 0.675
(0.96, 2.20) (0.65, 2.01) (0.64, 2.01)

Hypertension 1.09 0.63
(0.78, 1.52)

Overweight 1.04 0.83
(0.74, 1.46)

Obesity 1.66 0.012 1.71 0.022 1.75 0.018
(1.12, 2.47) (1.08, 2.71) (1.10, 2.77)

Poor functional outcome by mRS 12.08 <0.001 2.66 0.076 2.38 0.069
(5.32, 27.44) (0.90, 7.81) (0.79, 7.21)

EQ-5D-5L: mobility problems 3.51 <0.001 1.71 0.031 1.73 0.029
(2.55, 4.84) (1.05, 2.78) (1.06, 2.84)

EQ-5D-5L: self-care problems 4.72 <0.001 1.07 0.843 1.09 0.623
(.08, 7.29) (0.53, 2.17) (0.53, 2.22)

EQ-5D-5L: problems with 3.25 <0.001 1.43 0.147 1.42 0.160

usual activities (2.58, 4.80) (0.88, 2.33) (0.87, 2.31)

L0vO0L}L (¥2gog) vOg NOILvLiiOosns3y
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Table 4 (continued)

Multivariable Model C
OR (95% ClI)

1.12

Multivariable Model B
OR (95% CI)

1.11

Multivariable Model AOR

(95% Cl)

Univariable Model
OR (95% CI)

1.80

Variables

p-value

p-value

p-value

p-value

0.622

0.642

<0.001

EQ-5D-5L: pain/ discomfort

(0.72, 1.73)
1.09

(0.72,1.71)

1.13

(1.34, 2.42)

1.81

0.686

0.579

<0.001

EQ-5D-5L: anxiety/ depression

(0.71, 1.68)

(0.74, 1.72)
1.36

1.34

(1.34, 2.43)

Impaired physical function by TST 2.05

0.164

0.183

<0.001

(0.88, 2.07) (0.89, 2.10)

1.10

(1.39, 3.03)

1.69

0.636

1.11 (0.72, 1.73)

0.675

<0.001

Cognitive impairment by MoCA

(0.71, 1.69)
1.80

(1.24, 2.30)

2.45

0.013

1.78

0.012

<0.001

Cognitive impairment by SDMT

(1.13, 2.82)

(1.14, 2.83)
Return of Spontaneous Circulation, LOS = Length of Stay, Ml

EuroQol 5 dimensions 5 levels, TST

(1.70, 3.52)

Myocardial Infarction, LVEF = Left

Out-of-hospital Cardiac Arrest, ROSC =

Confidence Interval, OHCA

QOdds Ratio, Cl =

Abbreviations denote OR

Symbol Digit

Montreal Cognitive Assessment, SDMT =

Timed Stands Test, MoCA =

modified Rankin Scale, EQ-5D-5L =

Body Mass Index, mRS

Ventricular Ejection Fraction, BMI

Modalities Test.

The MoCA is a global screening tool whereas the SDMT focuses
on processing speed and working memory, but also requiring ade-
quate visual scanning and oculomotor functioning.“® More survivors
in the group with a low level of physical activity had cognitive impair-
ment than in the physical active group. Decreased processing speed
by SDMT also had a significant association with the survivors’ phys-
ical activity level at 6 months. The relationship between physical
activity and cognition is currently not well known following OHCA.
Studies based on major neurocognitive disorder and minor cognitive
impairment progressing to Alzheimer’s disease respectively seem to
suggest a relationship between cognition and physical activity.*' **
Cognitive impairment predicts poorer outcomes within cardiac reha-
bilitation, including lower cardiac rehabilitation attendance.*®> A
review reported a moderate to strong support that physical activity
benefits cognitive functioning.** This study provides initial evidence
of a relationship between OHCA survivors’ cognitive function and
physical activity.

Not all OHCA survivors are eligible for or have access to cardiac or
neurological rehabilitation. This may be explained in part by the aetiol-
ogy of the OHCA or regional or national variation in delivery of health-
care services, or insurance policies.*® Participation in exercised-based
cardiac rehabilitation reduces cardiovascular mortality, recurrent car-
diac events and hospitalization,'®'* and is aimed to increase physical
activity. We report that only 20% of the OHCA survivors in this study
were provided with exercise-based cardiac rehabilitation. Somewhat
surprisingly, the group of OHCA survivors who received exercise-
based cardiac rehabilitation were not more physical active at the 6-
month follow-ups. This could, however, be due to confounding on
the cause of arrest. Nevertheless, we did not collect any details about
the content of the exercise-based cardiac rehabilitation as for example
frequency, intensity, and duration of the activity or type of activities.
Since we lack detailed information on provided rehabilitation, we do
not know if and how this has influenced our results. More detailed stud-
ies on effects of rehabilitation interventions regarding physical activity
and physical exercise training are needed in OHCA survivors, espe-
cially for those in risk of a low level of physical activity as those with
obesity, mobility problems and cognitive impairment.

A strength of this study was that it was performed in conjunction
with a large randomized clinical trial according to specified proto-
cols,'” where a majority of the survivors answered the two questions
on physical activity. In addition, we used the two questions, which
have previously been shown to be valid to screen for a low level of
physical activity in both OHCA survivors and MI patients.?'%2

A limitation is that we lack information about how physically active
the survivors were before the OHCA. Their physical function and mobil-
ity at baseline could likely have effects on the results. Another limitation
is that the results may not be generalizable to all OHCA populations,
since we only included survivors from OHCA of cardiac or unknown
cause who were unconscious at time of randomization. Furthermore,
we have no information regarding the physical activity level of the
OHCA survivors who did not respond to the physical activity questions
at the 6-month follow-ups. The proportion of missing information may
likely have overestimated the activity level. Finally, self-reports create
varying amounts of assessments error. One example is recall bias
whereby individuals have difficulty in recalling past activities.*® Previous
studies confirm that there were acceptable agreements between self-
reported and objectively assessed physical activity.'#?

International guidelines recommend follow-up after OHCA that
includes screening for cognitive impairment, emotional difficulties,
and fatigue*®, but not for physical activity levels. Those with a low
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level of physical activity may need extra counselling and additional
support to increase their physical activity level. The two questions
of physical activity could be useful in clinical practice and research
settings to screen for a low level of physical activity.

Conclusion

One third of the OHCA survivors reported a low level of physical
activity. Obesity, mobility problems, and cognitive impairment were
associated with a low level of physical activity. Those OHCA sur-
vivors may benefit from targeted interventions to attain the recom-
mended level of physical activity.
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