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ABSTRACT

Aim of the study: This exploratory study aimed to investigate the psychosocial outcomes for cardiac arrest survivors and explore if there is
a greater impact on psychosocial outcome for individuals experiencing anoxic brain injury as a result of the cardiac arrest.

Methods: Self-report measures were used to compare the quality of life, social functioning and symptoms of anxiety, depression and post-
traumatic stress of individuals with and without anoxic brain injury. Secondary measures of subjective memory and executive difficulties
were also used. Fifty-six participants (27 with anoxia, 29 without anoxia) took part in the study between six months and four years after
experiencing cardiac arrest.

Results: A MANOVA identified a significant difference between the two groups, with the anoxia group reporting more psychosocial
difficulties. They reported more social functioning difficulties and more anxiety, depression and post-traumatic stress symptoms. There
was, however, no significant difference in self-reported quality of life between the two groups.

Conclusion: As the first known study to compare psychosocial outcomes for cardiac arrest survivors experiencing anoxic brain injury with
those without anoxia, the current results suggest that cardiac arrest survivors with subsequent acquired brain injury experience more

psychosocial difficulties. This could be due to a combination of neuropsychological, social and psychological factors.

1. Introduction

As medical interventions advance, the number of people surviving
cardiac arrest (CA) is increasing." A lack of oxygen to the brain for just
a few minutes during CA can result in diffuse acquired brain injury
(ABI).? In clinical practice the main method of identifying ABI and
predicting outcome is clinical examination.? Clinical examination to
identify ABI includes level of consciousness, presence of seizure
activity, brainstem reflexes and vestibular reflexes.** The Glasgow
Comma Scale (GCS) is a commonly used scale to rate the level of
consciousness, with coma usually being defined as a GCS of below 8.°
The GCS is frequently used as an indicator of severity
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of brain injury with GCS of 8 or less indicating severe brain injury.®
Evidence suggests that GCS score is one of the most reliable pre-
dictors of survival and outcome, with lower scores being associated
with poor survival rates and greater disability.” The structural damage
to the brain caused by anoxia can vary, with areas particularly
susceptible being the cerebral cortex, hippocampus, cerebellum and
basal ganglia.? Measures of the effectiveness of medical interventions
for CA have tended to focus on survival rates, however there is an
increasing emphasis on the importance of exploring the functional
and psychosocial outcome for CA survivors.

The term ‘psychosocial’ describes a broad range of psychologi-
cal and social functions. Psychosocial outcomes have been widely
investigated in health conditions, including neurological and cardiac
disorders, however the psychosocial outcomes of ABI following
CA is an under-researched area, with much of the psychological
research concentrating on cognitive outcomes.9,10

The limited existing research has provided variable findings;
however there are suggestions that individuals have lower quality
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of life (QOL) when compared to the general population.11-13
Survivors of CA with ABI have also been found to experience
psychological difficulties including anxiety," depression'*™ and
post-traumatic stress disorder (PTSD) symptoms.***® Difficulties
with social functioning™*" have also been identified.

No identified study has explored whether the resulting ABI
following CA results in more psychosocial difficulties. The aim of
the current exploratory study was to investigate the psychosocial
outcomes for CA survivors, specifically assessing whether there is
a greater impact on psychosocial outcomes in individuals
experiencing ABI.

2. Method
2.1. Participants

Individuals who had experienced out-of-hospital CA between six
months and four years previously were included in the study.
Categorization of the groups (anoxia vs. non-anoxia) was based on
the documentation of clinical decisions at the time of CA. Par-
ticipants in the anoxia group had been identified as experiencing
probable ABI at the time of CA based on clinical symptoms (e.g.
GCS < 8). These individuals were admitted to ITU for a period of
therapeutic hypothermia to reduce cerebral damage. Participants in
the non-anoxia group were those with a clinical presentation at the
time of CA that suggested no ABI (e.g. GCS > 8). A main indication
of neurological damage as a result of anoxia is coma.’

All participants were aged over 18 and were English-speaking.
All participants had been treated with an implantable cardioverter
defibrillator (ICD). Individuals with other medical diagnosis or
history that would affect neuropsychological functioning, or pre-
morbid psychological difficulties (as identified from the medical
notes and on self-report) were excluded from the study. The two
groups were compared using a range of psychosocial measures
including QOL, social functioning and symptoms of anxiety,
depression and PTSD. Measures of subjective memory and exec-
utive difficulties were also included as previous findings have
suggested ?s%/chosocial difficulties are associated with cognitive
difficulties™"” which may result from ABI.

2.2. Measures

2.2.1. Quality of life

QOL was measured using the Quality of Life Scale (QOLS),"
a 16-item questionnaire where individuals rate their satisfaction in
relation to a range of items including daily and social activities
and relationships.

The QOLS has been adapted for use with individuals with health
conditions and was found to be useful with a range of chronic health
conditions, including cardiac conditions.”

2.2.2. Social functioning

The Social Functioning Questionnaire (SFQ)® was used as a
measure of perceived social functioning. The SFQ is a reliable and
valid® eight-item questionnaire on which individuals rate their
functioning in areas including work and home tasks, finances, rela-
tionships and social activities.

2.2.3. Depression and anxiety symptoms

Symptoms of depression and anxiety were measured using the
14-item Hospital Anxiety and Depression Scale (HADS).?? The
HADS has good reliability and validity when assessing anxiety
and depression in medical patients.”

2.2.4. Post-traumatic stress symptoms
PTSD symptoms were measured using the Impact of Event Scale-
Revised (IES-R).* This 22-item questionnaire is based on the

original Impact of Event Scale® with the introduction of seven new
items exploring hyper-arousal symptoms, as well as avoidance and
intrusion symptoms® This measure has been used with cardiac
patients”® and has good reliability,”’” internal consistency,”®* and
concurrent and discriminant validity.”

2.2.5. Subjective rating of memory difficulties

A subjective rating of everyday memory failures was obtained
using the 13-item Everyday Memory Questionnaire-Revised (EMQ-
R)* adapted from the original Everyday Memory Questionnaire.*

2.2.6. Subjective rating of executive difficulties

A subjective rating of executive difficulties was obtained using
the Dysexecutive Questionnaire (DEX) from the Behavioural
Assessment of the Dysexecutive Syndrome.* The questionnaire
was completed by the participants and an independent rater. The
20 items consider changes to emotion or personality, motivation,
cognition, and behaviour.

2.3. Method

Ethical approval was obtained from the Derbyshire Research
Ethics Committee. Participants were identified from existing
databases of ICD patients from two UK NHS Trusts. Individuals
meeting the initial inclusion criteria were sent the questionnaires
by post.

The measures were scored in accordance with the standardised
instructions and any missing data was replaced with the partic-
ipant’s mean score for the scale or subscale. The scores of the two
groups were compared using multiple analyses of variance
(MANOVA).

2.4. Participant characteristics

Of the 168 individuals invited to participate in the study, 64
returned the completed questionnaires (38% response rate). Eight
individuals were excluded from the study due to a pre-CA history
of mental health problems or other neurological diagnoses.
Therefore a total of 56 participants were included in the study, 27
(48%) of whom met the criteria for probable anoxia and 29 (52%)
for non-anoxia.

Participants’ ages ranged from 37 to 84 years (mean = 66.13,
SD =12.61) and these were similar across the two groups. Details
of participant characteristics can be seen in Table 1. Participants
in the two groups were well matched in regard to time since CA,
with the mean time being 27.78 months for the anoxia group and
25.81 months for the non-anoxia group.

3. Results

A MANOVA was used to assess the differences between the
anoxia and non-anoxia groups across the range of psychosocial
outcome measures. The IES-R scores were not included in the
MANOVA as they violated the assumption of normality. There
was a significant multivariate difference between the two groups
(Pil-lai’s Trace = 0.172, f(4, 51) = 2.656, p = 0.043; effect size
(Partial eta squared [p?]) = 0.172, observed power = 0.700). The
mean scores on the measures for both groups and the results of the
univariate tests are in Table 2.

The anoxia group reported significantly more anxiety symptoms
(f(1) = 4.959, p = 0.030, Cohen’s d = 0.59), depression symptoms
(f(1) = 5.857, p = 0.019, Cohen’s d = 0.64) and significantly more
difficulties with social functioning (f(1) = 5.873, p = 0.019, Cohen’s
d = 0.64) compared to the non-anoxia group. There was no signifi-
cant difference between the two groups on the QOLS (f(1) = 0.659,



Table 1
Participant characteristics.

All participants (n = 56)

Anoxia (n =27) Non-anoxia (n = 29)

Age, mean (SD) 66.13 (12.61)
Gender
Male 37 (66%)
Female 19 (35%)
Living arrangements
Living alone 8 (14%)
Living with partner/family 46 (82%)
With carer 1 (2%)
No information 1 (2%)
Employment status
Full-time employment 9 (16%)
Part-time employment 5 (9%)
Retired 39 (69%)
Unemployed 1 (2%)
Sick leave 1(2%)
Voluntary work 1 (2%)
Time since CA (months) 26.80 (12.87)
Mean (SD)
Bystander CPR
Yes 41 (73%)
No 10 (18%)
No information 5 (9%)

GCS score Mean (SD)

63.96 (12.59) 67.56 (12.64)
13 (48%) 24 (83%)

14 (52%) 5 (17%)

2 (7%) 6 (21%)

24 (89%) 22 (76%)

1 (4%) 0

0 1(3%)

4 (15%) 5 (17%)

3 (11%) 2 (1%)

16 (59%) 23 (79%)

0 1 (3%)

1 (4%) 0

1 (4%) 0

27.78 (12.99) 25.81 (12.91)
20 (74%) 21 (72%)

5 (19%) 5 (17%)

2 (1%) 3 (10%)

4.62 (4.16) 12.19 (4.90)

p = 0.420, Cohen’s d = 0.2). A Mann-Whitney test identified a
significant difference between the groups on the IES-R; with the
anoxia group reporting more PTSD symptoms than the non-
anoxia group (total score, u = 237.0, p = 0.011; avoidance, u =
236.5, p = 0.011; intrusion, u = 254.5, p = 0.024; hyperarousal, u
= 237.5, p = 0.010).

The number of participants exceeding clinical cut-off scores on
the measures can be seen in Table 3. Fifty-two percent of partic-
ipants in the anoxia group scored above the cut-off score on the
anxiety scale of the HADS, with 11% of this group meeting the
criteria for severe anxiety. A third of the anoxia group also reported
experiencing mild or moderate levels of depression, compared to 7%
of the non-anoxia group. In regard to the IES-R, 22% of the anoxia
group had scores representing clinical levels of PTSD symptoms
compared to 7% of the non-anoxia group.

As psychological distress and poor social functioning are associ-
ated with reduced QOL, it would be expected that the anoxia group
would report significantly lower QOL. This was not the case in the
current study however, as there was no significant difference in
scores on the QOLS between both groups. Consistent with previous

Table 2
Mean scores and standard deviations of measures.

findings,*® however, poorer QOL was associated with more anxiety
symptoms (r = —0.690, p > 0.001), depression symptoms (r = —0.767,
p >0.001), PTSD symptoms (rs = —0.623, p = 0.001) and more social
functioning difficulties (r = —0.710, p > 0.001) for the anoxia group.
Poorer QOL was also associated with more anxiety symptoms (r =
—0.520, p = 0.004), depression symptoms (r = —0.527, p = 0.003) and
more social functioning difficulties (r = —0.566, p = 0.001) for the
non-anoxia group.

There was no statistically significant difference between the two
groups on subjective memory difficulties (total score, t(54) = 1.313,
p = 0.195), or self-rated executive difficulties (t(56) = 0.857, p =
0.395). There were significant correlations between the scores on the
psychosocial measures and the scores on both the EMQ-R and DEX
(see Table 4). For the anoxia group more subjective memory
difficulties were significantly associated with more social
functioning difficulties, poorer QOL and anxiety, depression and
PTSD symptoms. More self-reported executive difficulties were
significantly associated with more difficulties on all of the measures
other than PTSD symptoms. For the non-anoxia group more sub-
jective memory and executive function difficulties were associated

Measure All participants Anoxia Non-anoxia Difference (p)
QOLS 84.71 (14.87) 83.04 (17.04) 86.23 (12.63) 0.420
SFQ 4.45 (3.45) 5.56 (3.84) 341 (2.72) 0.019
HADS

Total 10.05 (7.07) 12.44 (8.12) 7.83 (5.13) 0.013"

Anxiety 6.05 (4.42) 7.37 (4.88) 4.83 (3.61) 0.030

Depression 3.98 (3.28) 5.04 (3.78) 3.00 (2.43) 0.019"
IES-R

Total 18.25 (19.50) 25.63 (23.11) 11.38 (12.21) 0.011"

Avoidance 0.88 (0.93) 1.20 (1.07) 0.57 (0.66) 0.011"

Intrusion 0.86 (0.95) 1.21 (1.14) 0.54 (0.60) 0.024"

Hyper-arousal 0.76 (0.97) 1.11 (1.19) 0.44 (0.59) 0.010"
EMQ-R

Total 13.30 (13.08) 15.67 (13.85) 11.10 (12.14) 0.195

Retrieval 1.27 (1.14) 1.44 (1.19) 1.10 (1.08) 0.258

Attentional tracking 0.78 (0.96) 1.00 (1.09) 0.57 (0.79) 0.093
DEX

Self 15.32 (10.97) 17.93 (12.10) 12.90 (9.37) 0.087

Independent 13.23 (11.43) 14.60 (14.02) 11.97 (8.40) 0.395

~ Statistically significant.

ANOVA test used for QOLS, SFQ and HADS; Mann-Whitney U test used for IES-R; T-test used for EMQ-R and DEX.



Table 3
Number and percentage of participants scoring within the clinical range.

4, Discussion

Measure (cut-off score) Al participants Anoxia Non-anoxia This study identified that individuals who experienced anoxia as
. a result of CA experienced significantly more psychosocial dif-
| Ton . . . .. . . .
Mild (8-10) 9 7 @ 2 (%) ficulties than individuals who experienced CA without anoxia.
Moderate (11-15) 2 (4%) 2 (%) 0 (0%) Individuals who had anoxia reported significantly more social
Severe (>16) 0 (0%) 0 (0%) 0 (0%) functioning difficulties and anxiety, depression and PTSD
HTAoéeg_gTi)iety 1 ©H o @9 2 (1%) symptoms. As w_eII as aidjusting to life follpwing CA, and the
Mild (8-10) 13 @ 9 @ 4 0% soc_:ial and_ h_ealth implications of this, the anoxia group also have to
Moderate (11-15) 4 (1%) 2 (T%) 2 (7%) adjust to living with ABI.
Severe (>16) 3 (5%) 3 0 (0%) Living with ABI can result in reduced activities and social con-
el (-8) 20 4 14 &9 6 @ tact due to cognitive difficulties and increased dependence.* This
Total (>33) 8 (W 6 % 2 (1%) was consistent with findings that individuals with anoxia reported
Avoidance (>1.5) 11 0 8 @ 3 (% significantly more social functioning difficulties compared to the
Intrusion (>1.5) 11 @ 9 @ 2 (7%) non- anoxm group. Also consistent with previous research
Hyper-arousal (>1.5) 10 (84 7T @ 3 (09 findings,"” social functioning difficulties were significantly asso-
EiMo(tgs;IR(>2.07) 8 ) 4 @ ciated with subjective memory and executive difficulties. _
Retrieval (>2.68) 9 8% 5 199 4 (% Anxiety was a common problem experienced by the anoxia
Attentional (>1.89) 5 (9%) 3 (1% 2 (7%) group, with 52% having at least mild clinical symptoms. In the non-

HADS (Hospital Anxiety and Depression Scale) cut-off scores suggested by Snaith
and Zigmond.*

IES-R (Impact of event scale-revised) cut-off scores suggested by Creamer et a
EMQ-R (OEveryday Memory Questionnaire) cut-off scores suggested by Royle and
Lincoln.®

2
1.

Table 4
Associations between psychosocial outcome and subjective cognitive difficulties.

Anoxia group Non-anoxia group

anoxia group, 21% of participants experienced clinical levels of
anxiety. Snaith and Zigmond (1994)* reported that 20.6% of a non-
clinical population scored within the mild range on the HADS. In
the current study, more participants in the anoxia group than would
be expected scored within this range (33%); and in the non-anoxia
group, 14% scored within this range. Seven percent of both groups
scored within the moderate anxiety range, compared to 10% of the
general population. The percentage of the general population
scoring within the severe anxiety range was 2.6%, none of the non-
anoxia group met this level of symptoms, however 11% of the
anoxia group did, which is more than would be expected based on

DEX (ielf) EMQ'? DEX (sflf) EMQf the findings from the general population.
SFQ 0.156 0.460 0.882 0.617 i ; idantified in 230
Depression 0560 0.560™ 0.350 0336 Mild anq _moderat(_e depress_,ion symptoms W((e)re _|dent|f|ed in 33%
Anxiety 0627 0.773" 0569 0.427" of the participants with anoxia compared to 7% in the non-anoxia
QOLS —0.487" —0.401" —0.533" 0.455" group. More of the anoxia group (26%) scored at the mild depressmn
IES 0.374 0.425" 0.656™ 0523 level compared to findings from a non-clinical general population®

= Significant to 0.05 level. =
Significant to 0.01 level.

with more social functioning difficulties, poorer QOL and more
anxiety and PTSD symptoms, but not depression symptoms.

For the anoxia group, only scores on the anxiety subscale of the
HADS were significantly associated with age, with younger partic-
ipants reporting more difficulties (see Table 5). For the non-anoxia
group age was significantly associated with scores on the SFQ and
IES-R, again with younger participants reporting more difficulties.
There were no statistically significant gender differences for any of
the measures and none of the scores were associated with the
length of time since CA.

Table5

Statistical results for gender differences and association with age and time since CA.

(7.8%) and a similar proportion of the non-anoxia group (7%) did.
Seven percent of the anoxia group and none of the non-anoxia group
scored within the moderate depression range compared to 2.9% of the
general population.

From a neuropsychological perspective, the emotional con-
sequence could be a result of the specific neurological damage
sustained. Areas of the brain associated with anxmty include the
hippocampus and cingulate and pre-frontal cortex®™ and depres-
sion has been found to be associated with damage to the left
dorsolateral frontal areas and the basal ganglia.** These brain
regions have also been identified to be particularly susceptible to
anoxic damage.

The social implications of CA and ABI, such as reduced activ-
ities and social functioning, and how individuals appraise their

Measure Gender differences Association with age Association with time since CA
Anoxia Non-anoxia Anoxia Non-anoxia Anoxia Non-anoxia
QOLS t=0.778 T=—0.523 =0.200 T=0.065 f=—0.086 T=0.016
SFQ t=-0.022 t=0.914 r=-0.106 r=-0.452" r=-0.005 r=-0.145
EMQ-R t=0.145 t=0.621 r=-0.252 r=0.109 r=-0.277 r=0.029
HADS (D) t=0.763 t=0.198 r=—0.041 r=0.079 r=0.092 r=—0.002
HADS (A) t=0.768 t=0421 r=-0437" r=-0.172 r=—0.009 r=—0.004
DEX (S) t=1.026 t=0.648 r=-0.060 r=-0.322 r=-0.090 r=-0.100
DEX (1) t=1.623 t=1.230 r=—0.045 r=-—0.016 r=-0.333 r=-—0.099
IES-R u=69.00 u=56.00 rs = —0.350 rs=—0.391" rs = —0.128 rs = —0.152

* Statistically significant
Q

subscale HADS (A), Hospital AnXIety and Depresswn Scale anX|ety subscale EMQ-R (T), Everyday Memory Questlonnalre reVIsed (total score), DEX (s), Dysexecutive
Questionnaire (self-rater), DEX (1), independent-rater.



situation, may also impact on their mood. Individuals with cogni-
tive difficulties that affect their ability to undertake activities may
perceive their ability to cope as poor and see activities as a threat.
Individuals who regularly perceive threat and inability to cope can
experience anxiety. This may result in the avoidance of activities
which maintains the anxiety. Those who perceive their situation
as one of loss may be more susceptible to low mood. Perceiving
loss of ability to return to how they were prior to the CA as a
failure can further result in avoiding activities.

Clinically significant PTSD symptoms were present in 22% of the
anoxia group compared to 7% of the non-anoxia group. The experi-
ence of treatment on ITU for individuals in the anoxia group could
have contributed to the development of PTSD symptoms. Evidence
suggests that between 14% and 27% of individuals admitted to ICUs
experience PTSD symptoms.” Individuals who appraise their time
in ITU as a traumatic and unpleasant experience which was a sig-
nificant threat to their life, as opposed to those who appraise it as a
medical intervention that saved their life, may be more likely to
experience subsequent PTSD symptoms.

Despite the anoxia group having significantly more psychoso-
cial difficulties than the non-anoxia group, there was no significant
difference in scores on the QOLS between the two groups. Consis-
tent with previous findings'® however, poorer QOL was found to be
associated with more social functioning difficulties, more anxiety,
depression and PTSD symptoms and more subjective cognitive
difficulties.

Previous studies have found that survivors of CA have signifi-
cantly lower QOL compared to non-clinical populations."* The
mean score for both the anoxia (83.04) and non-anoxia (186.23)
groups was below the non-clinical population average of 90," with
70% of the anoxia group and 62% of the non-anoxia group scoring
below the general population mean.

Consistent with previous research,"™*" greater psychosocial
difficulties were found to be associated with more self-reported
cognitive difficulties. Despite this, however, there was no sig-
nificant difference between the two groups with regard to self-
reported memory and executive difficulties. A possible explanation
for this is that individuals in the anoxia group may have lacked
insight into their cognitive difficulties which can be common
following ABL®* This is associated with poor psychosocial
functioning as individuals with poor insight have high expectations
of their ability and recovery; when they fail to complete activities
as they had prior to the ABI, they perceive failure and experience
distress.

Psychosocial outcomes can be used to assess the effectiveness of
medical interventions for CA. Psychosocial difficulties have also
been found to impact on patients’ health.*** The current findings
suggest that CA survivors, particularly those who experience
anoxia, should receive assessment and support to facilitate adaptive
adjustment. Health professionals regularly involved in patients’
care, such as Cardiologists and General Practitioners (GPs), should
be aware of the increased risk of psychological and social
difficulties for this population and be familiar with the symptoms.
CA survivors should also be provided with information about this
risk and encouraged to discuss their symptoms. Psycho-education
about the impact of avoidance of activity and the value of social
support and appropriate coping strategies could be beneficial. Car-
diologists and GPs could support this by promoting activity and
providing recommendations to patients and carers about types and
levels of activity they can still engage in. Individuals who develop
psychological difficulties such as PTSD, anxiety or depression
should be referred to psychological services as appropriate.
Individuals who experience ABI should also receive support for
their cognitive difficulties. This should include neuropsychologi-cal
assessment to identify specific deficits and to guide cognitive
rehabilitation.

Limitations of the current study include the retrospective design
and relatively small sample size. We acknowledge that not all post-
cardiac arrest patients have an ICD, and therefore the participants are
not necessarily representative of all cardiac arrest patients. However,
with technological advances, and the use of ICDs as secondary
prevention being recommended by health guidance, more people
today are fitted with ICDs than ever before. Despite these
limitations, the findings of this exploratory study provide a basis for
further research into the outcome for CA survivors.

A number of interacting neuropsychological, social and psy-
chological factors could result in the psychosocial difficulties
experienced and future research could further explore the factors
involved. For example, neuro-imaging studies could investigate
the areas of the brain affected in CA survivors with ABI and
whether there is an association between neurological damage and
psychoso-cial functioning.

Although the interest of the current study was of individuals’
subjective cognitive difficulties, further research could combine
subjective and objective measures of cognitive functioning to explore
the association between cognitive difficulties and psy-chosocial
difficulties. This could also explore whether lack of insight may be
involved in the emergence of difficulties. Individuals’ level of
dependence, coping strategies, level of activity and level of social
support could all be used to further examine the factors involved in
the psychosocial difficulties resulting from ABI following CA.

5. Conclusion

The current findings add to the limited literature exploring the
psychosocial outcomes of anoxia following CA. As the first known
study to compare outcome for CA survivors experiencing ABI with
those without, the results suggest that CA survivors with subsequent
ABI experience more psychosocial difficulties. Individuals with ABI
reported significantly more social functioning difficulties and
symptoms of anxiety, depression and PTSD. Although better QOL
was associated with fewer psychosocial difficulties, there was no
statistically significant difference in subjective QOL between the
two groups. A combination of neuropsychological, social and psy-
chological factors resulting from ABI following CA may explain this
difference; however further research is required to explore this in
more depth.
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