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Abstract

Title: Self-reported limitations in physical function are common 6 months after out-of-hospital cardiac arrest.

Background: Out-of-hospital cardiac arrest (OHCA) survivors generally report good health-related quality of life, but physical aspects of health
seem more affected than other domains. Limitations in physical function after surviving OHCA have received little attention.

Aims: To describe physical function 6 months after OHCA and compare it with a group of ST elevation myocardial infarction (STEMI) controls,
matched for country, age, sex and time of the cardiac event. A second aim was to explore variables potentially associated with self-reported limi-
tations in physical function in OHCA survivors.

Methods: A cross-sectional sub-study of the Targeted Temperature Management at 33 °C versus 36 °C (TTM) trial with a follow-up 6 months post-
event. Physical function was the main outcome assessed with the self-reported Physical Functioning-10 items scale (PF-10). PF-10 is presented as
T-scores (0—100), where 50 represents the norm mean. Scores <47 at a group level, or <45 at an individual level indicate limitations in physical
function.

Results: 287 OHCA survivors and 119 STEMI controls participated. Self-reported physical function by PF-10 was significantly lower for OHCA sur-
vivors compared to STEMI controls (mean 46.0, SD 11.2 vs. 48.8, SD 9.0, p = 0.025). 38% of OHCA survivors compared to 26% of STEMI controls
reported limitations in physical function at an individual level (p = 0.022). The most predictive variables for self-reported limitations in physical func-
tion in OHCA survivors were older age, female sex, cognitive impairment, and symptoms of anxiety and depression after 6 months.

Conclusion: Self-reported limitations in physical function are more common in OHCA survivors compared to STEMI controls.

Trial registration: ClinicalTrials.gov Identifier: NCT01946932.
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Hypoxic-ischemic brain injury increases the risk for long-term
physical, cognitive, and emotional problems as well as fatigue in
OHCA survivors.'®%° OHCA survivors admitted to an intensive care
Out-of-hospital cardiac arrest (OHCA) survivors generally report a unit (ICU) also have an increased risk of post-intensive care syn-
good or acceptable health-related quality of life (HRQoL) using  grome (PICS) including new, or worsening, physical, cognitive and/

Introduction

questionnaires.'® Compared to other health domains physical o mental health problems. Between 25 and 55% of intensive care
aspects seem to be more affected,” but so far limitations in physical patients experience one or more of these problems in the long-
function after surviving OHCA have received little attention.”® term. Physical problems may include impaired pulmonary function,
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muscle weakness and difficulty walking.'® Poor physical function
after an ICU stay is associated with reduced HRQoL.""'?

Physical function is defined as the ability to perform physical
movements including simple activities, such as walking, to more
complex activities like playing tennis. The most valid and reliable
tests of physical function are performance-based.'® Physical function
can also be measured by self-reports, that are easily administered,
and provide valuable information about physical function and experi-
enced physical problems from the patients’ perspective.'’

Currently there is a lack of information on the extent of limitations
in self-reported physical function in OHCA survivors, and how this
relates to age, sex>'* and comorbidities'® well described to be asso-
ciated with physical function in other populations.'® Furthermore, it is
unknown how physical function is associated with other factors
related to poorer outcome after OHCA as pre-hospital resuscitation
variables' and cognitive impairment and symptoms of anxiety and
depression.'”

Aims

The primary aim of this study was to describe physical function in
survivors 6 months after OHCA, and compare it with a group of ST
elevation myocardial infarction (STEMI) controls. A second aim
was to explore variables potentially associated with self-reported lim-
itations in physical function in OHCA survivors, including sociodemo-
graphic  characteristics (age, sex, education), pre-event
comorbidities (diabetes, hypertension), pre-hospital resuscitation
variables (reflected by time to return of spontaneous circulation,
ROSC), hospital length of stay (LOS), and the 6 months outcomes
of cognitive impairment and symptoms of anxiety and depression.

Method

Study design and population

The international multi-centre randomized controlled Targeted Tem-
perature Management at 33 °C versus 36 °C (TTM) trial included 950
adult (>18 years old) unconscious patients with stable ROSC after
OHCA of a presumed cardiac cause, to investigate the effects of tar-
get temperature management for mortality and functional outcome.'®
At 6 months after OHCA, all survivors in the TTM-trial were invited to
a structured face-to-face follow-up where information on outcomes
were collected.'®

This cross-sectional study is based on a sub-study involving 20 of
36 original sites in Sweden, Denmark, the Netherlands, the United
Kingdom and ltaly.?® Sub-study participants performed extended
assessments at the same time as the main study follow-up. In addi-
tion, a control group was recruited at one site in each country and
performed an identical follow-up. The control group consisted of
patients with a STEMI who received emergency percutaneous coro-
nary intervention and never sustained a cardiac arrest. Controls were
matched for country, age (best match), sex and time of the cardiac
event (+2 weeks).”° The choice of age and sex matched STEMI
patients as controls were based on the assumption that they had
similar pre-event risk factors and also experienced a traumatic car-
diac event, but without the risk of hypoxic-ischemic brain injury and
mostly not admitted to an ICU.

The primary intention for the sub-study was to include at least
100 participants in each group (33 °C/36 °C/STEMI controls),
recruited with an intended 1:1:1 ratio, in which every second OHCA
survivor (33 °C/36 °C) was matched to a control®’ As there were no

differences between the two temperature groups (33 °C/36 °C) in pri-
mary and secondary outcome or overall HRQoL'??' the OHCA sur-
vivors are described as one group in this study, with a 2:1 ratio to
STEMI controls. The study designs for both the main TTM-trial and
the sub-study, including detailed inclusion and exclusion criteria,
are published.?®?? This study is reported according to the STROBE
guidelines®® (supplemental material).

Setting

The participants attended the follow-up at an institution, or in some
cases in their own home/nursing home. The examiner was an occu-
pational therapist, a psychologist, a study nurse or a physician that
performed the follow-up according to a structured manual®® from
June 2011 to September 2013.

Ethical approval, trial registration and informed consent
This investigation conforms with the principle outlined in the Declara-
tion of Helsinki. All participating sites had ethics approval for the
TTM-trial with additional approval for this sub-study. Written informed
consent was obtained before the 6-month follow-up. The study is
registered at ClinicalTrials.gov Identifier: NCT01946932.

Outcome and outcome measures

Main outcome

Physical Function; the self-reported health survey SF-36v2® includes
the domain Physical Functioning (PF) as one part of physical aspects
of health. The SF-36v2® PF domain can be used on its own known
as the Physical Functioning-10 items scale (PF-10).>* The PF-10
samples three main attributes of perceived limitations in physical
function: (1) self-care, (2) mobility and other physical activities, and
(8) movements such as lifting and bending.?® The 10 items are rated
on a hierarchical scale ranging from 1 = not limited to 3 = limited a lot
(Table 1). The sum of the 10 items is transformed into a 2009 US
general population norm-based T-score using the SF-36v2® Quality
Metrics Health Outcome Scoring Software 4.5. A T-score of 50 rep-
resents the norm mean. A normal score is +3 T-scores of the mean
at a group level, and +5 T-scores of the mean at an individual level.*
To differentiate between groups a minimal important difference (MID)
of 3 T-scores is recommended.?* The PF-10 scale has not been pre-
viously used as a single instrument in OHCA survivors, but has been
used for patients with PICS,""?® among the general populations and
in patients with various acute and chronic diseases.?”?® PF-10 exhi-
bits good internal consistency reliability (Cronbach « = 0.82) and cri-
terion validity was confirmed amongst older adults.?”*®

Patient characteristics

Sociodemographic characteristics, pre-event comorbidities, pre-
hospital resuscitation variables, and hospital length of stay were col-
lected at the time of hospital admission for the OHCA survivors and
at the 6-month follow-up for the STEMI controls.>°

6-month outcomes OHCA survivors
Cognitive function; a dichotomized score of no cognitive impairment
(NCI) or cognitive impairment (Cl) was based on a combination of
three performance-based instruments: the Rivermead Behavioral
Memory Test,?*3° the Frontal Assessment Battery,®’ and the Sym-
bol Digit Modalities Test.®* This dichotomization has been described
and used previously (supplement Table A).77

Emotional problems; the patient-reported Hospital Anxiety and
Depression scale (HADS) including two subscales for anxiety and
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Table 1 - Self-reported physical function (PF-10) of all OHCA survivors (n = 282) and STEMI controls (n = 119)

6 months after the cardiac event.

Q: “Does your health now limit you in these activities?” “If so, how much?” OHCA STEMI p-value
n (%) n (%)
PF1: Vigorous activities Limited a lot 100 (35.5) 38 (31.9)
Running, lifting heavy objects, participating in strenuous sports Limited little 132 (46.8) 61 (51.3) 0.691

Not limited 50 (17.7) 20 (16.8)

PF2: Moderate activities Limited a lot 39 (13.8) 8 (6.7)

Moving a table, pushing a vacuum cleaner, bowling, or playing golf Limited little 84 (29.8) 39 (32.8) 0.233

Not limited 159 (56.4)) 72 (60.5)

PF3: Lifting or carrying groceries Limited a lot 27 (9.6) 7 (6.0)
Limited little 72 (25.5) 34 (29.1) 0.805
Not limited 183 (64.9) 76 (65.0)

PF4: Climbing several flights of stairs Limited a lot 44 (15.6) 21 (17.6)
Limited little 98 (34.8) 39 (32.8) 0.851
Not limited 140 (49.6) 59 (49.6)

PF5: Climbing one flight of stairs Limited a lot 20 (7.1) 6 (5.0)
Limited little 55 (19.5) 25 (21.0) 0.829
Not limited 207 (73.4) 88 (73.9)

PF6: Bending, kneeling, or stooping Limited a lot 29 (10.3) 13 (11.0)
Limited little 97 (34.4) 33 (28.0) 0.393
Not limited 156 (55.3) 72 (61.0)

PF7: Walking more than a mile Limited a lot 58 (20.6) 16 (13.4)
Limited little 66 (23.4) 30 (25.2) 0.190
Not limited 158 (56.0) 73 (61.3)

PF8: Walking several hundred yards Limited a lot 25 (8.9) 5(4.2)
Limited little 52 (18.4) 17 (14.3) 0.050
Not limited 205 (72.7) 97 (81.5)

PF9: Walking one hundred yards Limited a lot 15 (5.3) 4 (3.4)
Limited little 44 (15.6) 14 (11.8) 0.173
Not limited 223 (79.1) 101 (84.9)

PF10: Bathing or dressing yourself Limited a lot 11 (3.9) 3 (2.5)
Limited little 38 (13.5) 9 (7.6) 0.066
Not limited 233 (82.6) 107 (89.9)

Abbreviations denote: PF-10 = Physical Functioning-10 items scale, OHCA =

PF = physical function.

out-of-hospital cardiac arrest, STEMI = ST elevation myocardial infarction,

depression symptoms respectively.>®> Each subscale ranges from 0
to 21, with scores >7 indicating problems.®* This cut off was used
to create two groups of no symptoms versus symptoms for each sub-
scale separately.

Statistical methods and analyses

Descriptive statistics are presented with percentages and numbers
for binary and categorical variables, for continuous variables as
mean and standard deviation (SD) when normally distributed, or
median (quartile 1 (Q1) and quartile 3 (Q3)) when non-normally
distributed.

Chi-square test was used to detect differences in binary variables
and Mann Whitney U-test to detect differences between OHCA sur-
vivors and STEMI controls for continuous variables of self-reported
physical function by the PF-10 scale (the sum and the individual
items). The transformed norm-based T-scores of the PF-10 were
dichotomized into normal (>45) or limited (<45) physical function
for further analyses.

In the binary analyses of potential differences in physical function
between OHCA survivors and STEMI controls both unadjusted and
multivariable adjusted logistic regression were performed to identify
potential influence of pre-event covariates; age (years), sex (male/fe-
male), education (<12 years/>12 years), hypertension (no/yes) and
diabetes (no/yes).

To explore associations between PF-10 and pre-specified vari-
ables assumed associated with self-reported limitations in physical
function for OHCA survivors, logistic regression was used. First indi-
vidual univariable logistic regressions were performed for all potential
predictors; age (years), sex (male/female), education
(<12 years/>12 years), hypertension (nolyes), diabetes (no/yes),
time to ROSC (minutes), hospital length of stay (days), cognitive
impairment (no/yes), anxiety symptoms (no/yes) and depression
symptoms (no/yes). Then multivariable logistic regression modelling
was performed in two steps; the first model included variables pre-
sented prior to, or during the OHCA,; age, sex, education, hyperten-
sion, diabetes and time to ROSC. The second model added
variables also reflecting the hospital length of stay and outcomes
6 months after OHCA; cognitive impairment, and symptoms of anx-
iety and depression.

Results from the logistic regression models are reported as odds
ratios (OR) with 95% confidence intervals (Cl) and p-values.
Correlations between the independent variables in the regression
models were low to moderate, indicating no problems with
multicollinearity.

All tests were two-sided and a p-value <0.05 was considered sta-
tistically significant. No adjustments for multiple tests were per-
formed as all analyses are considered explorative and hypothesis
generating only. Data were computerized and analysed by the IBM
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Statistical Package for Social Sciences version 26 (Armonk, NY: IBM
Corp).

Results

287 of 320 (90%) OHCA survivors eligible for the extended sub-study
participated in the follow-up, together with 119 matched STEMI con-
trols (Fig. 1). The variables for both groups are presented in Table 2.
Overall, most variables were similar, although OHCA survivors were
slightly younger (62 vs. 64 years) and had a longer hospital stay
compared to the STEMI controls (14 vs. 4 days).

The PF-10 scale was completed by 282 of 287 OHCA survivors
and 119 STEMI controls. At a group level the OHCA survivors indi-
cated limitations in physical function (PF-10 mean 46.0, SD 11.2),
but this was not found in the STEMI controls (PF-10 mean 48.8,
SD 9.0). There was a statistically significant difference between
the two groups (p = 0.025), but the mean difference
(2.75 T-scores, 95% Cl 0.7-4.8) did not reach the threshold of
MID (3 T-scores).

In the unadjusted logistic regression analysis, the odds for having
self-reported limitations in physical function was significantly higher
for OHCA survivors than STEMI controls, OR = 1.74 (95% CI
1.08-2.79, p = 0.023), which remained significant in the multivariable
covariate adjusted logistic regression analysis (OR 2.01, 95% CI
1.21-3.35, p = 0.007).

At an individual level, self-reported limitations in physical func-
tion were present in 107 (38%) of the OHCA survivors and 31
(26%) of the STEMI controls (p = 0.022). The items of the PF-10
scale where most OHCA survivors and STEMI controls reported
limitations were vigorous activities (82% vs. 83%), climbing several
flights of stairs (50% vs. 50%) and bending, kneeling or stooping
(45% vs. 39%). In addition, almost half of both groups (44% vs.
39%) reported their ability to walk more than a mile (1.6 km) to
be limited. There were no statistically significant differences in
any of the individual PF-10 items between OHCA survivors and
STEMI controls (Table 1).

Descriptive information for OHCA survivors with and without self-
reported limitations in physical function are presented in Tables 2
and 3.

There were associations between self-reported limitations in
physical function and all pre-defined variables in the univariable anal-
yses, except for time to ROSC (Table 4). Variables with statistically
significant differences in PF-10 scores are presented in Table 5. All
differences exceeded the value for MID with the greatest difference
found for OHCA survivors with and without depression symptoms fol-
lowed by those with and without cognitive impairment and anxiety
symptoms.

In the first multivariable logistic regression model (Table 4) includ-
ing variables prior to and at the OHCA, the significant associations
with limitations in physical function remained for age (OR 1.05,
p < 0.001), sex (OR 3.88, p = 0.001) and hypertension (OR 1.88,
p =0.027), but not for education or diabetes. In the second multivari-
able logistic regression model, including also variables reflecting
other aspects of 6 months outcome, the effects were consistent for
age (OR 1.07, p < 0.001) and sex (OR 4.34, p = 0.001), with signif-
icant associations also for cognitive impairment (OR 3.14, p < 0.001),
anxiety (OR 2.33, p = 0.037) and depressive symptoms (OR 4.31,
p =0.011) (Table 4).

Discussion

This is the first large study reporting detailed information on self-
reported physical function in OHCA survivors. The main findings
were that self-reported limitations in physical function were common,
and that OHCA survivors had significantly more self-reported limita-
tions compared to STEMI controls. Self-reported limitations in phys-
ical function were more common in OHCA survivors who were older,
female, and had cognitive impairment, and symptoms of anxiety and
depression.

A previous study reported that cardiac arrest survivors, had sim-
ilar limitations in physical function as other general ICU survivors.
Both groups had significantly lower scores compared to matched

OHCA survivors

Cardiac amest patients
at study sites
n=G52

Comgletely lost n=4
Dielayed athical appraval =9
Exchded n=2

Alive after & months
ne3d2

Dacinadunable to participate

i the Tollow-up A=33 —
PF-10missing : —
n=5

STEMI controls

Invited QHCA survivars
n=320

Invited STEMI cantrals
n=185

Includedin the sub-study
n= 287

Inclueded in the sub-study
n=118

PE-10
n=282

Fig. 1 - Flowchart for inclusion. Abbreviations denote: PF-10 = Physical Functioning-10 items scale, OHCA = out-of-
hospital cardiac arrest, STEMI = ST elevation myocardial infarction.
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Table 2 - Sociodemographic characteristics, pre-event comorbidities, pre-hospital resuscitation variables (OHCA
survivors) and hospital length of stay for all OHCA survivors and STEMI controls, and for OHCA survivors with self-
reported normal physical function (PF-10 > 45) and self-reported limitations in physical function (PF-10 < 45).

Variables OHCA survivors STEMI controls OHCA survivors with OHCA survivors with limitations
normal physical function in physical function
(n=287) (n=119) (n=175) (n=107)

Age years

Median (Q1, Q3) 62 (54, 69) 64 (57, 71) 60 (51, 66) 64 (58, 73)
Male sex

n (%) 247 (86) 102 (86) 158 (90) 84 (79)
Education

<12 years n (%) 157 (55) 60 (50) 86 (49) 69 (64)
Worked full or part time before cardiac event

n (%) 142 (49) 50 (42) 106 (61) 36 (34)
Pre-event hypertension

n (%) 107 (37) 49 (41) 50 (29) 55 (51)
Pre-event diabetes

n (%) 39 (14) 17 (14) 16 (9) 22 (21)
Location CA at home

n (%) 146 (51) n/a 85 (49) 61 (57)
Bystander witness

n (%) 266 (94) n/a 162 (93) 104 (97)
Bystander performed CPR

n (%) 226 (79) n/a 141 (81) 81 (76)
Bystander defibrillation

n (%) 36 (13) n/a 24 (14) 12 (11)
CA to ROSC minutes

Median (Q1, Q3) 20 (14, 30) n/a 20 (14, 30) 20 (14, 27)
ICU LOS days

Median (Q1, Q3) 4.5 (3,7) n/a 4 (3, 6) 5 (4, 8)
Hospital LOS, days

Median (Q1, Q3) 14 (7, 22) 4 (3, 5) 12 (6, 19) 15 (9, 23)

Abbreviations denote: OHCA = out-of-hospital cardiac arrest, STEMI = ST elevation myocardial infarction, Q = quartile, CA = cardiac arrest, CPR = cardiopulmonary
resuscitation, ROSC = return of spontaneous circulation, ICU = intensive care unit, LOS = length of stay.

Table 3 - Cognitive impairment, anxiety and depression symptoms at the 6 months follow-up in OHCA survivors
with self-reported normal physical function (>45) and self-reported limitations in physical function (<45).

Variables

(>45) (n=175)

Self-reported normal
physical function

Self-reported limitations in
physical function

(<45) (n = 107)

Cognitive impairment

n (%) 60 (34.3)
Anxiety symptoms

n (%) 27 (5.4)
Depression symptoms

n (%») 9 (51)

69 (64.5)
37 (34.6)

24 (22.4)

Abbreviations denote: OHCA = out-of-hospital cardiac arrest.

individuals from the general population.® It is likely that the ICU stay
itself may be important for the OHCA survivors’ physical function. In
this study, we included OHCA survivors who were all unconscious
and admitted to an ICU. We compared the results to STEMI controls,
who were admitted to the hospital, but had not been unconscious at
an ICU. The STEMI controls had shorter hospital length of stay com-
pared to the OHCA survivors. Although the OHCA survivors had a
statistically significant more limitations in physical function the differ-
ences at the individual items of the PF-10 scale were generally small.

Few OHCA survivors and STEMI controls were limited in self-care
(4% vs. 3%) or household activities (10% vs. 6%), while over 80%
in both groups had problems performing vigorous activities.

That older age increased the risk for limitations in physical func-
tion was expected and has been described previously in both OHCA
survivors® and in the general population.'® That sex had an influence
on self-reported physical function is also in agreement with a previ-
ous study of the general population, where women reported poorer
overall PF-10 scores.'® Importantly, when comparing our results to
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Table 4 - The association between variables assumed important for self-reported limitations in physical function
(PF-10 < 45) in OHCA survivors reported by univariable and multivariable logistic regression.

Variables Univariable model  p-value  First multivariable model  p-value  Second multivariable model  p-value
OR (95% ClI) OR (95% CI) OR (95% CI)

Age

Years 1.05 (1.03-1.08) <0.001 1.05 (1.02-1.08) <0.001 1.07 (1.03-1.10) <0.001
Female

Sex 2.55 (1.29-5.03) 0.007  3.88 (1.77-8.55) 0.001 4.35 (1.84-10.32) 0.001
Education

<12 years 1.91 (1.16-3.14) 0.011 1.44 (0.84-2.48) 0.191 1.32 (0.71-2.43) 0.379
Pre-event hypertension  2.64 (1.60—4.37) <0.001 1.88 (1.08-3.29) 0.027  1.84 (0.97-3.46) 0.061
Pre-event diabetes 2.57 (1.28-5.16) 0.008  1.81 (0.85-3.85) 0.127  1.72 (0.74—-4.01) 0.207
CA to ROSC

Minutes 0.99 (0.97-1.00) 0.130  0.99 (0.97-1.01) 0.142  0.99 (0.97-1.01) 0.256
Hospital LOS

Days 1.03 (1.01-1.04) 0.004 1.01 (0.99-1.03) 0.324
Cognitive impairment 3.48 (2.10-5.76) <0.001 3.14 (1.71-5.77) <0.001
Anxiety symptoms 3.11 (1.74-5.53) <0.001 2.33 (1.05-5.17) 0.037
Depression symptoms 5.54 (2.46-12.47) <0.001 4.31 (1.39 —13.32) 0.011

Abbreviations denote: PF-10 = Physical Functioning-10 items scale, OHCA = out-of-hospital cardiac arrest, OR = odds ratio, Cl = confidence interval, CA = cardiac

arrest, ROSC = return of spontaneous circulation, LOS = length of stay.

Table 5 - Comparison of mean PF-10 T-scores between OHCA survivors stratified into groups by different
variables as sociodemographic characteristics, pre-event comorbidities, LOS in hospital, cognitive impairment
and anxiety and depression symptoms at 6 months follow-up. Minimal important difference (MID) of the PF-10

scores is 3 T-scores.

Variables Groups Numbers in each group PF-10 Mean difference
(n=282) Mean (SD)

Age <65 years 181 47.44 (10.45)

>65 years 101 43.51 (12.05) 3.93*
Sex Male 242 46.86 (10.92)

Female 40 41.04 (11.63) 5.82"
Education >12 years 125 48.11 (9.95)

<12 years 155 44.50 (11.66) 3.61*
Pre-event hypertension No 177 47.69 (10.52)

Yes 105 43.24 (11.75) 4.45*
Pre-event diabetes No 244 46.77 (11.07)

Yes 38 41.30 (10.88) 5.47*
Hospital LOS <14 days 142 47.98 (9.78)

>14 days 140 44.06 (12.17) 3.92¢
Cognitive impairment No 153 49.49 (8.48)

Yes 129 41.93 (12.57) 6.31"
Anxiety symptoms No 209 47.77 (10.17)

Yes 64 41.46 (11.76) 6.31°
Depression symptoms No 243 47.57 (9.95)

Yes 33 36.18 (12.94) 11.39*

Abbreviations denote: PF-10 = Physical Functioning-10 items scale, OHCA = out-of-hospital cardiac arrest, SD = standard deviation, LOS = length of stay.
" Indicates a difference between the two means that exceeds what is considered to be a MID.

sex-matched norm-data for the PF-10 scale,®* both the OHCA men
and OHCA women reported more limitations in physical function than
expected, and the differences exceed the threshold for MID. This
result is in line with a French study that found a significant difference
in physical function between OHCA survivors and the general popu-
lation, when matched for age and gender.*® This indicates that limi-
tations in physical function in OHCA survivors cannot be explained
by age and sex only.

That OHCA survivors with a higher level of education more often
had self-reported normal physical function compared to OHCA sur-
vivors with lower levels of education is interesting. Persons with a
high level of education generally pursue professions that are less
physically demanding,®” which may lead to less experienced prob-
lems. The interactions between education level, working status and
self-reported physical function in OHCA survivors are likely complex
and needs to be further investigated.
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OHCA survivors that reported limitations in physical function
more often had pre-event hypertension compared to those without
limitations (51% vs. 29%). Interestingly, at a group-level OHCA sur-
vivors without hypertension reported normal physical function.
Hypertension is a strong, modifiable risk factor for the development
of cardiovascular diseases, and physical activity is a non-
pharmacological approach to prevent hypertension.*® It is likely that
self-reported limitations in physical function may affect the ability to
perform physical activities and indirectly the blood pressure, but this
association needs to be further explored.

We found no significant differences in pre-hospital resuscitation
variables between the groups with and without self-reported limita-
tions in physical function. This is in line with a previous study where
pre-hospital resuscitation variables were not correlated to SF-36
scores including physical function.®®

Two thirds of OHCA survivors with self-reported limitations in
physical function had cognitive impairment compared to one third
of the OHCA survivors without self-reported limitations. Boys et al
showed that OHCA survivors with cognitive impairments had lower
exercise capacity.>® This indicates that these two problems may
often coexist.

Symptoms of anxiety and depression were significantly higher in
OHCA survivors experiencing limitations in physical function. This is
in line with a previous study that concluded that lower levels of phys-
ical function was likely to lead to symptoms of depression and anxi-
ety.*° Anxiety and depression may also decrease the motivation for
physical activity, thereby affecting physical function. In a study of car-
diac rehabilitation participants, less symptoms of anxiety and depres-
sion were associated with increased physical activity.*' After a
cardiac event, physical activity is an important feature of both cardiac
rehabilitation and secondary prevention to promote both cardiovas-
cular and mental health.*?

A validation study from the United Kingdom found self-reported
limitations in physical function by the PF-10 scale to be related to
poorer physical performance in an elderly population.'® However
the PF-10 is not validated for OHCA survivors or younger adults.
We found no problems with floor or ceiling effects for the PF-10,
few OHCA survivors (3%) obtained the lowest score and none the
highest, and with a wide range in the reported scores (14.9-57.0).

A limitation is that we only used a self-reported questionnaire of
physical function in this study. The correlation between self-
reported and objective measures of physical function in OHCA sur-
vivors is unclear.*®> The results from self-reports however allow for
identification of patients with potential limitations in physical function,
who could benefit from physical therapy or other exercise
interventions.'®

Another limitation is that we do not know if any control was admit-
ted to ICU, and we can therefore not exclude PICS-related conse-
quences. However, since PICS is typically associated with
prolonged ICU stay,** and the hospital LOS was much shorter for
the STEMI controls compared to the OHCA survivors, it is unlikely
that this would have major effects on the results. For forthcoming
studies, it would be interesting to investigate physical function after
OHCA in relation to an ICU control group known to have PICS
related problems.'%'2

The updated European guidelines post resuscitation care recom-
mend greater emphasis on functional assessments of physical
impairment before discharge, but in the recommended follow-up
after discharge there is less attention to physical limitations.” Our
results highlights the importance of identifying those OHCA survivors

with limitations in physical function, who may benefit from rehabilita-
tion efforts.

Conclusions

Self-reported limitations in physical function were more common in
OHCA survivors compared to STEMI controls. The most predictive
variables for self-reported limitations in physical function in OHCA
survivors were older age, female sex, cognitive impairment, symp-
toms of anxiety and depression after 6 months.
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