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Summary

A growing number of studies have addressed the long-term consequences of
intensive care unit (ICU) treatment. However, at the start of the present study few
studies had studied pain, symptoms and health related quality of life (HRQOL) in the
same sample of ICU survivors. The aim was to explore: the prevalence of chronic
pain in ICU survivors at 3 months and 1 year after ICU discharge, the association
between pain and anxiety, depression, fatigue, sleep disturbance and post-traumatic
stress symptoms (PTSS) in ICU survivors, and if HRQOL was different in ICU
survivors compared to the general population and if social support, comorbidity and
pain interference were associated with HRQOL in ICU survivors.

The study method was a mailed questionnaire, and data were collected at both 3
months and 1 year after discharge from study ICUs. The study sample was 118/89
adult ICU survivors from two mixed ICUs in Oslo University Hospital (OUS). The ICU
survivors gave their written consent at 3 months after ICU discharge. The study was
approved by The Regional Committee for Medical and Health Research Ethics and
the Data Inspectorate at OUS. The study was also enlisted in Clinical Trials:
NCT02279212.

Prevalence rates of intensive care survivors’ symptoms at 3 months (n=118) were
chronic pain 58 (49.2%), anxiety/depression 24/118 (20.8%), fatigue 18/118(15.3%),
PTSS 15 (12.8%) and sleep disturbance 58/118 (49.2%). Prevalence rates at 1 year
(n=89) changed only slightly; chronic pain 34 (38.2%), anxiety/depression 17 (20.0%),
fatigue 12 (13.8%), PTSS 13 (15.1%) and sleep disturbance 40/89 (46.5%).
Associations were strong between pain and presence of sleep disturbance,
anxiety/depression, PTSS and fatigue. Shoulders were one of the most common pain

locations at both 3 months and 1 year. Physical and mental HRQOL were both



reduced at both 3 months and 1 year in ICU survivors compared with the general
population. This reduction was more pronounced at 3 months for physical HRQOL,
while a small reduction in mental HRQOL was not clinically relevant. Social support
was statistically significantly associated with increase in mental HRQOL at 3 months,
while number of comorbidities was statistically significantly associated with a
reduction in physical HRQOL at 3 months and 1 year and mental HRQOL at 1 year.
Lastly, pain interference was statistically significantly associated with a reduction in

physical HRQOL at 3 months and 1 year.
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1.0 Introduction

Intensive Care Unit (ICU) patients are characterized by critical or life-threatening
illness (1). There can be many causes for becoming an ICU patient; accidents, acute
illness (e.g. cardiac infarction, sub arachnoid hemorrhage (SAH), a chronic illness
that has worsened (e.g. acute or chronic liver failure), cancer, severe infections (e.g.
sepsis) or recovery after major surgery or complications following surgery.
Regardless of initial admission diagnosis in the ICU, the ICU patients may suffer from
severe complications like multi-organ failure (MOF) (1). ICU patients can be of all
ages, from newborn to very old. In 2007 the Norwegian Intensive Care Registry (NIR)
documented over 10 000 ICU stays and over 55 000 ICU length of stay (ICU LOS)
days in Norwegian ICUs. 12.1 % of ICU patients died in the ICU and an additional
5.7% died before discharge from hospital (2). This means that over 80 % of the ICU
patients survived their critical illness and recovered to such an extent that they could
be discharged from the hospital.

Intensive care medicine and ICUs became common during the 1950s -1960s
(3), and for decades the success criteria for ICU treatment was a reduction in the 30
days mortality rate (3). As an ICU nurse working in the ICU, | have always wondered
how the ICU patients experienced their quality of life after their stay in the ICU, and if
they experienced different symptoms. | considered the 30 days mortality rate to be an
insufficient measure of ICU treatment success. | wanted more details. This was the
main driving force behind the present study. There has been a change over the last
decade or two; more and more research has focused on the long-term outcome for
this patient group (4). There are an increasing number of papers on quality of life,
prevalence of depression, anxiety, post-traumatic stress disorder/symptoms

(PTSD/PTSS) and critical illness polyneuropathy/myopathy (CIPNM) (5-10). Most of
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these symptoms have been studied in isolation. We still have limited knowledge
about the prevalence of pain and chronic pain, fatigue and sleep disturbance and, not
least, how these different symptoms influence each other. The present study aims to
increase knowledge regarding pain, different symptoms and health-related quality of

life in IUC survivors, to help improve treatment and rehabilitation of ICU survivors.
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2.0 Background

2.1 Intensive Care
When in the ICU, the ICU patients rely on life supporting technologies like ventilators,

dialysis, Intra-Aortic Balloon Pump (IABP), Extra Corporal Membrane Oxygenation
(ECMO) or other. They also need highly trained and competent personnel (e.g.
different medical specialists, specially trained nurses, and physiotherapists).
Furthermore, they need constant monitoring and different types of medication like
antibiotics, sedatives, analgesics, inotropic medication etcetera. An ICU stay may last
for just a few hours or for weeks and months. It is common to regard ICU stays
shorter than 24 hours as post-operative stays. During their ICU stay these patients
are deprived of their natural environment, including normal contact with relatives and
their ability to perform normal activities (e.g. physical activity, eating, working, normal
socializing) (11, 12). They are exposed to pain (13), noise (14, 15), sleep deprivation
(16, 17) and disruption of normal routines (11). They may also experience a wide
range of symptoms during their ICU stay, such as thirst, hunger, nausea, pain, sleep
disturbance, anxiety, depression and other discomforts (13, 18, 19). Both the critical
illness and different drugs used in the ICU may affect cognitive functioning, and a
large proportion of ICU patients are at some time during the stay confused and

diagnosed with delirium (4, 20-22)

2.2 Pain
Pain is defined by the International Association for the Study of Pain (IASP) as “an

unpleasant sensory and emotional experience associated with actual or potential
tissue damage” (23). Pain is an important experience as it protects us from possible

harm (e.g. burns, trauma). Pain is the body’s signal to the brain that something is
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wrong and may cause harm to the organism (24). Pain is a subjective
feeling/experience, and what is painful to me may not be painful to you. Different
individuals may describe the same stimuli (pain) differently. Pain can be experienced
as burning, throbbing, stabbing, etcetera (23).

Pain is divided into acute pain and chronic pain. Acute pain is defined by IASP
as “denoting pain that is caused by occurrences such as traumatic injury, surgical
procedures, or medical disorders; clinical symptoms often include increased heart
rate, blood pressure, and respiratory rate, shallow respiration, agitation or
restlessness, facial grimaces, or splinting” (23), and chronic pain is defined as “pain
exceeding an average healing period of 3—6 months” (25). There are other definitions
of chronic pain, but in the present study we used the one mentioned above. In the
present study we used the term chronic pain, but other terms can also be used for
the same phenomenon, such as persistent pain. It is also common to separate
between cancer or malignant pain and non-cancer or non-malignant pain. In the
present study we have primarily investigated non-cancer pain. Pain can also be
classified according to the possible pathophysiology of the pain: nociceptive-,
neuropathic-, idiopathic or nociplastic pain (23, 26). Nociceptive pain is pain that
arises from actual or threatened damage to non-neural tissue and is due to the
activation of nociceptors (23). Nociceptive pain may be brief or lengthy but it normally
subsides when the lesion and inflammation is healed (26). Neuropathic pain is pain
caused by a lesion or disease of the somatosensory neuro system (23). This may
lead to hyper- and hypo- sensory phenomena. Neuropathic pain may be both
spontaneous and provoked (26). Nociplastic pain is pain that arises from altered
nociception despite no clear evidence of actual or threatened tissue damage causing

activation of peripheral nociceptors, or evidence of disease or lesion of the
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somatosensory system causing the pain (23). Idiopathic pain is recognized by
unknown pathophysiology, but may also be both spontaneous and provoked, and
acute or chronic (26). ICU patients may experience both acute and chronic pain in
the ICU (27). Many ICU patients have experienced trauma, illness and surgery that
may cause acute pain (e.g. fractures, surgery wounds, burn wounds, etcetera) and
they may already have chronic pain from other conditions and ilinesses (e.g.
Rheumatoid Arthritis, migraine, cancer, etcetera). The pain may be either
nociceptive, neuropathic or nociplastic in nature (26).

A common way to measure pain in awake patients in hospitals is by using the
Numeric Rating Scale (NRS), which is an 11-point scale for patient self-reporting of
pain (0 being no pain and 10 being worst pain imaginable (28) , based on this scale
pain can also be described as mild (NRS 1-3), moderate (NRS 4-6) and severe (NRS
7-10) pain, like McCaffery & Beebe does (29). This present study defined mild,
moderate and severe pain like McCaffery & Beebe (29).

The Global Burden of Disease Study (30) has studied the prevalence and
impact of 354 different diseases and injuries in 195 countries/territories. Based on
these findings, different pain conditions like headache and lower back pain were
rated top three (from 1990 to 2017) as causes for years spent living with disability.
There was an increase in lower back pain of 30 % from 1990 to 2017 and an
increase of headaches of 34% in the same time period. These findings represent all
ages and both sexes (30). A large European survey (31) found that chronic pain is a
common health problem. Of the 46 394 participants 19 % had suffered from chronic
pain over the last 6 months or longer. The same participants had also experienced
chronic pain the last month and several times the last week. Their pain was 5 or

more on the NRS (this was an inclusion criterium) (31). There were differences in
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prevalence of chronic pain between the European countries. For instance, Norway
reported a prevalence of 30 % chronic pain in the general population (representing
the highest score), while Spain only reported 12 % chronic pain (31). Breivik et al (31)
also found in a sub-sample (4839 participants) of interviewees that the participants
with chronic pain reported other symptoms related to chronic pain, like depression
(21%). The participants in the subgroup (31) also reported that they were less able or
unable to work outside their home (61%) and 19% had lost their job or had to change
jobs (13%) due to their pain.

While Breivik et al (31) studied the prevalence and impact of chronic pain,
others have studied the economic costs of diagnosis related to chronic pain (32, 33).
Gustavsson et al (32) studied socio-economic costs of diagnosis related to chronic
pain in one part of Sweden in 840 000 participants, and found that the mean total
cost was 6400 EUR/year. The mean cost was higher in cancer patients (10 400
EUR/year). Indirect costs like sick leave and early retirement were the largest part of
the socio-economic cost (569%) (32). Another large (8412 participants) European
study (33) on the economic costs of headache (a common source of chronic pain)
found that the mean cost of migraines was 1222 EUR, tension headaches 303 EUR
and 3561 EUR for headaches caused by medication overuse. For all these types of
headaches the indirect costs, like absence from work and reduced work productivity,
all amounted to more than 90 % of the costs (33). As many as 10-50 % of acute
postoperative pain after common surgery may become persistent or chronic (34).
Predictors of persistent/chronic post-surgical pain vary with different surgical
procedures, but Bruce et al (35) summed up possible risk factors in 2011 as the
following: genetic predispositions, demographic, clinical (pain history, type of surgery,

anesthesia, acute pain severity) and psychological factors (vulnerability vs.
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resilience). In a review from 2000 (36) different common surgeries were studied for
predictors of chronic post-surgery pain. Several pain states were related to specific
surgeries, but several predictors were related to other factors like the extent or
intensity of acute post-operative pain, pain or symptoms before surgery, and nerve
dysfunction. In addition to Perkins et al's (36) and Bruce et al's (35) findings, Kehlet
(34) adds iatrogenic neuropathic pain, ongoing inflammation, intensity of acute pain,
genetic factors, catastrophing, perceived social support and solicitous responding as
possible risk factors of persistent post-surgical pain. Theunissen et al (37) found in
their review of 29 studies that in 16 studies, pre-operative anxiety or pain
catastrophing were significantly associated with higher rates of chronic post-surgical
pain.

Previous studies from other patient groups have revealed that anxiety and
depression correlate with chronic pain and insomnia (38-40). Chronic pain
furthermore affected psychosocial wellbeing (41). In a large international study on
patients seeking primary health care, Simon et al (39) found that 50 % of patients
with depression had multiple medical symptoms like pain. Multiple medical symptoms
may include aches and pain, lack of energy, disrupted sleep, change of appetite and
palpitation (41). Bair et al (38) studied patients with depression and comorbidity, and
found that 2/3 of patients with depression had one or more pain complaints. Bair et al
(38) also found that depression occurs in up to 85 % of patients with pain disorders.
For patients with anxiety, 1/3 of the patients also reported pain. Ohayon et al (40)
found in a large study of people (N= 14915) in several European countries that of the
16.5 % respondents with symptoms of depression 27.6 % also reported one chronic

painful physical condition. In the same study (40) study 4 % reported major
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depression. These respondents with major depression had an increased risk of also
reporting 1 chronic painful physical condition (OR 4.0 95% CI 3.5-4.7).

When we searched the literature for studies regarding pain and chronic pain in
ICU survivors, we found numerous papers about post-operative pain and pain in the
ICU (13, 42-52) but only two about chronic pain and pain in ICU survivors measured
with a validated instrument for measuring pain (53, 54). Boyle (53) found that 28 % of
ICU survivors reported chronic pain that influenced their quality of life. Kong (54)
studied a subgroup of ICU survivors (stroke patients) and found the prevalence of
pain to be 44%. Other studies have measured bodily pain as part of quality of life
studies (55-62). They all show that different groups of ICU survivors (e.g. ARDS,
trauma, prolonged ICU stay or mechanical ventilation) report more pain than the
general population. Both Short Form Health Survey 36 (SF 36) and Short Form
Health Survey 12 (SF 12) have bodily pain as part of their physical quality of life
measure (63, 64). Schelling et al. (65) found that ICU survivors after Adult
Respiratory Distress Syndrome (ARDS) had a reduction in physical function of 25%
and a 40 % higher (absolute value) prevalence of chronic pain than an age- and
gender-matched control group of the general population. The same patient group
also had 27.5 % higher (absolute value) prevalence of PTSD than the control group

(65).

2.3 Quality of Life (QOL) and Health Related Quality of Life
(HRQOL)

Ferrans (66) defines QOL as a person’s sense of satisfaction or dissatisfaction with
areas in life that are important to the individual, which implies the person’s subjective
experience of QOL. This means that true QOL only can be measured by self-

reporting (e.g. a questionnaire). Spilker (67) defines QOL as a multi-dimensional
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concept with five major domains: physical or functional status, psychological status or
wellbeing, social interactions, economic or vocational status and religious or spiritual
status. Both these definitions are very broad, and many health care researchers have
limited QOL to a narrower definition consisting of the domains that seem most
relevant to health in the term HRQOL (68, 69). HRQOL is defined as a multi-
dimensional and subjective concept describing a person’s physiological and
psychological status, functional ability, his/her wellbeing and social interaction (68).
QOL is a subjective and composed concept which is influenced by other phenomena,
like pain (70). HRQOL is studied extensively both in the general populations (71) and
different patient groups (72-75). This present study has chosen the narrower concept
of HRQOL, since we found it difficult to collect data on all aspects of the ICU
survivor’s life with regards to quality of life.

Previous research has also studied predictors or associations with changes in
HRQOL. Loge et al (71) found that sociodemographic variables (e.g. age, sex,
marital status and level of education) had an impact on physical and/or mental health
in the Norwegian general population (n= 3500). From cancer patients we know that
pain influences all the different dimensions of QOL (76). Irvine (73) found in his
review of quality of life in patients with ulcerative colitis that the severity of the
disease had the largest impact on quality of life, but also the type of treatment, side
effects of treatment, adherence to treatment and psychosocial problems and
comorbidity had an impact. Voll-Anerud et al (74) found that respiratory symptoms
like breathlessness had a negative impact on both physical and mental health in both
patients with asthma/COPD and subjects without. Voll-Anerud’s study was conducted
in Europe (n=6009). Another European study found that chronic conditions (e.g.

arthritis, chronic lung disease, congestive heart failure) had a negative impact on
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HRQOL (n=2031-4084) in different countries (72). Ribu et al (75) studied patients
with diabetes and leg ulcers (n = 127) and found that elderly men living alone with
low levels of education and no work had reduced HRQOL compared with both the
general population (n=5903) and a control group of diabetes patients without leg
ulcers (n=221). According to Dowdy et al.’s (77) large review on QOL in ICU
survivors, several studies have been conducted to reveal predictors of QOL after ICU
discharge. The results are not conclusive, but older age and severity of illness may
have a negative association with physical health (77). In the same review age did not
seem to be associated with mental health in the same way as physical health. Boyle
et al. (53) found that younger age was associated with reduced physical health. Then
again, Kaarlola et al. (78) studied QOL in older ICU survivors (65 years and older)
and found an association between older age and reduced physical health, but the
majority of the elderly ICU survivors rated their overall QOL as good.

It is well documented that ICU survivors have reduced HRQOL both shortly (6
months - 2 years) after the ICU stay (6, 7, 79), but HRQOL in ICU survivors was also
found to be reduced up to 12 years after an ICU stay (5). Research regarding
HRQOL in ICU survivors has also found that physical health is most reduced the first
year, but physical health also shows greater improvement over time compared to
baseline (pre ICU) (77, 79). Cuthberston et al. (80) studied QOL in ICU survivors up
to 5 years after ICU discharge and found that physical health was significantly
reduced at 3 months after discharge, but at 12 months the physical health was the
same as premorbid status, before the physical health again declined from 2.5 years
to 5 years. Mental health has shown to be less reduced in ICU survivors than
physical health compared to the general population, and the reduction varies over

time (80, 81). Cuthbertson et al. (80) found a reduction in mental health after ICU
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discharge, but they also found that mental health improved at 6 months after ICU
discharge and was now similar to the general population. Furthermore, research has
shown that ICU survivors also have a lower HRQOL before the ICU stay, compared

with the general population (7, 77, 81, 82).

2.4 Symptom Burden in ICU Survivors
A symptom is defined as: “a subjective experience reflecting changes in the

biopsychosocial functioning, sensations, or cognition of an individual. In contrast, a
sign is defined as any abnormality indicative of disease that is detectable by the
individual or others (83, 84)”.

It seems self-evident that both symptoms and signs are important to ICU
survivors, their relatives and health care workers, and that good communication
about these is crucial. Earlier research on symptoms in ICU survivors has shown that
they suffer from a variety of symptoms, such as anxiety, depression, pain and CIPNM
(5,9, 10). Prior to this study few studies had focused on more than one or two
symptoms at the time (e.g. chronic pain, anxiety and depression, PTSD, sleep
disturbance) (8, 9, 53, 85, 86). We only found one study prior to this present study
on multiple symptoms, but that concerned symptoms during the ICU stay, not after
the ICU discharge (19). During this present study, another pilot study by Choi et al
(87) studied multiple symptoms in ICU survivors and found sleep disturbance,
fatigue, weakness and pain to be the four most common.

Studies of multiple symptoms are known from cancer research, indicating that
several symptoms may occur together and influence each other, increasing the
symptom burden or influencing quality of life (88-91). Dodd et al (92) also suggests

that multiple symptoms may have synergetic effects on patient outcome. Portenoy et
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al (88) found that cancer patients may experience as many as median 11.0 (range 0-
25) symptoms and Chang et al (89) found the median prevalence of symptoms in
cancer patients to be 8.0 (range 0-30). Common symptoms in both these studies (88,
89) were lack of energy, pain, dry mouth, insomnia, psychological distress. In
Portenoy et al’s (88) study a number of symptoms was associated with reduced
quality of life. Also Zoéga et al (91) found that a number of symptoms had a negative
association with quality of life. Miaskowski et al. (93, 94) have done several studies
on multiple co-occurring symptoms in different patient groups (e.g. oncology
patients), and in Norway research has been carried out on multiple symptoms in
breast cancer patients (95) and Chronic Obstructive Pulmonary Disease (COPD)
patients (96).

The research on multiple symptoms conducted by Miaskowski and colleagues
inspired us to study the following symptoms: anxiety, depression, post-traumatic
stress symptoms, fatigue and sleep disturbance, which had already been studied in
ICU survivors (8, 9, 85, 86), but at the start of this study the majority of these
symptoms had been studied in isolation or in pairs. We thought that to study them as
multiple symptoms instead of single symptoms would bring new or more knowledge
to the understanding of ICU survivor’s outcome. These symptoms are also common
in patients with chronic pain (e.g. patients with fibromyalgia or chronic widespread

pain) (97-99).

2.4.1 Anxiety and Depression
Anxiety can be understood as extreme apprehension and worry and is a hormal

reaction to stressful situations. Sometimes, however, the anxiety becomes excessive
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and influences normal life in a negative way (100). Common anxiety symptoms are:
hyperarousal and somatic tension like shortness of breath, feeling dizzy or
lightheaded, dry mouth, trembling or shaking (101).

Depression is in this study understood as depressive symptomatology and not
as major depression (which is thoroughly defined in for example ICD-10 and DSM-4).
Common depressive symptoms are: anhedonia, lack of interest, low energy, having
no fun, apathy, psychomotor retardation, hopelessness (101). It is important to draw
the distinction between depressive symptoms and major depression, because the
instrument used in this study to describe anxiety and depression (HADS) is
insufficient to provide an anxiety or depression diagnosis. The prevalence of
depression is reported in a range from 8-57% in ICU survivors (9) with a mean value
of 28%. Scragg et al. (85) also reported a prevalence of depression at 30% and a

prevalence of anxiety at 43% in a mixed ICU sample.

2.4.2 Fatigue
Fatigue can be described from two different perspectives: a physiological perspective

and a psychiatric perspective. The physiologist describes fatigue as the end result of
excessive energy consumption, depleted hormones, or the diminished ability of
muscle cells to contract. The psychiatrist describes fatigue as a subjective state of
weariness related to reduced motivation, prolonged mental activity, or boredom that
occurs in situations such as chronic stress, anxiety or depression (102). Fatigue is a
well-known symptom from research in cancer patients (103-105). When we planned
this study, we were unable to find any specific research on fatigue in ICU survivors,

but based on the physiological and psychiatric descriptions above, one could argue
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that critical illness and an ICU stay may be associated with fatigue. During the study

period we found two studies that will be mentioned in the discussion.

2.4.3 Sleep Disturbance
Sleep disturbance is defined as nonorganic insomnia: “A condition of unsatisfactory

quantity and/or quality of sleep, which persists for a considerable period of time,
including difficulty falling asleep, difficulty staying asleep, or early final wakening.
Insomnia is a common symptom of many mental and physical disorders (106)".
Previous research have found correlations between psychiatric diagnosis/symptoms
(e.g. depression and anxiety) and insomnia (107, 108). In an old study of the general
population (n=7954) 10.2 % reported insomnia and 40 % of these also reported a
psychiatric disorder. The respondents with insomnia were at a higher risk of
developing depression (OR 39.8; 95% CI1 19.8 to 80.0) (108). Ohayon et al (40) also
studied the general population and found a prevalence of insomnia that affected the
daytime living of 19.1%. The insomnia prevalence increases significantly with age. In
more than 90 % the insomnia had lasted more than 6 months. About 28% of the
respondents with insomnia also had a current diagnosis of mental disorder (107).
The ICU environment has been and remains a noisy and sleep-depriving
environment, and this is associated with sleep disturbance in the ICU (86).
Furthermore, the use of different medications, the critical iliness in itself and non-
synchronized cooperation of the ICU patient with the ventilator may be associated
with sleep deprivation (86). Lee et al. (86) studied chronic sleep disturbance in ARDS
survivors. They found that a small group (4.6%) of ARDS survivors suffer from
chronic sleep disturbance several months after the ICU discharge. Orwelius et al.

(109) found that sleep disturbance in ICU survivors was common (38%) and that
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there was little change in sleep disturbance pre- and post-ICU stay. Women and
individuals with concurrent diseases were at a higher risk of reporting sleep
disturbance (109). Orwelius et al. (109) did not find any association between
characteristics of the ICU stay (ICU LOS, admission diagnose) and sleep
disturbance. During the study period we have found a few new research papers that

will be mentioned in the discussion.

2.4.4 Post-Traumatic Stress Symptoms (PTSS)
Post-Traumatic Stress Disorder is defined as: “Arises as a delayed or protracted

response to a stressful event or situation (of either brief or long duration) of an
exceptionally threatening or catastrophic nature, which is likely to cause pervasive
distress in almost anyone. Typical features include episodes of repeated reliving of
the trauma in intrusive memories ("flashbacks”), dreams or nightmares, occurring
against the persisting background of a sense of "numbness" and emotional blunting,
detachment from other people, unresponsiveness to surroundings, anhedonia, and
avoidance of activities and situations reminiscent of the trauma. There is usually a
state of autonomic hyperarousal with hypervigilance, an enhanced startle reaction,
and insomnia (106)”. We used the term PTSS since it is not possible to diagnose
someone with PTSD using only a questionnaire. The stressful event in question is the
ICU stay/being critical ill. Davydow et al. (8) did a review on prevalence and
predictors of PTSD/PTSS in ICU survivors and found a prevalence of 22 % of PTSS
based on a questionnaire. If the diagnosis PTSD was given by a clinician, the
prevalence was 19%. Prior psychopathology, increased use of benzodiazepine
during the ICU stay, and unpleasant memories from the ICU (e.g. nightmares) were

all predictors of developing PTSS post-ICU stay. The severity of the illness was not a
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predictor. PTSS after ICU stay was associated with lower HRQOL. Myhren et al.
(110) found a prevalence of PTSD in ICU survivors at 27%. They found no
differences between medical, trauma or surgical ICU survivors. Deja et al. (111)
reported a 29 % prevalence of PTSS in ARDS survivors. They found associations
between PTSS and traumatic memories from the ICU stay and anxiety during the

ICU stay.

2.5 Social Support
According to Cutrona (112) social support may be defined and operationalized in

many ways, but there seems to be a consensus that social support is a multi-
dimensional concept that includes the following functions; emotional substance, self-
esteem building, provision of information and feedback, and tangible assistance
(113). The definition of social support as a function makes it possible to generate
hypotheses concerning the psychological processes and then again study the effect
of social support. This present study chose to define the concept of a social network
as ‘the quantitative and structural aspect of human relationships” (114) and the
concept of social support as “the qualitative aspect, the perceived social support,
such as the content and availability of relationships with significant others” (114).
Previous research has found that level of social support may influence health status
(115).

Research from the 1950-1970’s found that more isolated or less socially
integrated individuals had worse physical and mental health, and they had a higher
mortality rate (116). A better social integration (e.g. married, close family, friends,
group affiliations) could possibly buffer deteriorating health effects (116). Research

on patients with cardiac diseases have shown that social support may predict better



25

health and better physical function (117). Cancer research has shown that help from
friends and family is important for patient recovery and coping (118). ICU survivors
often undergo dramatic changes in their health and functioning (119). Their social life
may also be altered because of reduced contact with family and friends during their
ICU and hospital stays, and because they are absent from work, school, and/or
leisure activities. It may take a long time for these patients to regain normal activity
levels, if they ever do (120). A study from Sweden (121) in 2011 found that the level
of social integration significantly affected HRQOL in ICU survivors, but the effect was
smaller than preexisting diseases. Still, the effect of social integration was larger than
age, sex and ICU-related factors. Social integration did not affect HRQOL in the
general reference group (121). This previous research inspired us to study social

support and its association with HRQOL in ICU survivors (116, 117, 121).

2.6 Theory of Unpleasant Symptoms (TOUS)
The theoretical framework in this present study was Lenz et al.’s (122) updated

Theory of Unpleasant Symptoms. This theory was chosen for the present study to
improve the understanding of symptoms and how they interact with each other and
their surroundings. This may again improve our understanding of the ICU survivor’s
symptom burden and hopefully improve post ICU care. TOUS is a middle-range
theory which is both abstract and concrete, so it provides linkages with both research
and clinical practice. The assumption behind the theory is that there are enough
commonalities among different symptoms to make a theory that can explain and
guide both research and clinical practice on many unpleasant symptoms, and not
only one symptom at the time. This understanding of multiple symptoms seemed
relevant to understanding the present study’s findings on symptoms. The original

TOUS was presented by Lenz et al. in 1995 (123), and was at that time a linear
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model. The TOUS revised model has changed from linear to interactive to open for
the experience of multiple symptoms (122).

TOUS has three major components: “the symptom that the individual is
experiencing, the influencing factors that give rise to or affect the nature of the
symptom experience, and the consequences of the symptom experience” (122).

Symptom is the central focus in the TOUS, and in the revised model it opens
up for the coexistence of multiple symptoms. The multiple symptoms can be
experienced simultaneously, but one symptom may also lead to or enhance another
symptom. According to Lenz et al. (122), symptoms may differ from each other, but
usually seem to have several dimensions in common. The different dimensions are
intensity (strength/severity), timing (frequency/duration of occurrence), level of
distress perceived (bothersomeness, degree of discomfort) and quality. These
dimensions are assumed to be related to each other but also to be separable.

In the model (Figure 1), the cylinder in the middle shows the different
symptoms which the individual experiences. This can be one single symptom or
multiple symptoms. The symptoms can all be described with the different dimensions,
and the dimensions can be different for each symptom, but also common among
symptoms. To the left on Figure 1 we have the influencing factors (physiological,
psychological, and situational factors). In the updated model these three factors
influence the symptom, but they can also interact with each other. Different
interventions on the influencing factors may again reduce or enhance the symptoms
(e.g. enhanced social support in the situational factor may reduce anxiety in the
psychological factor which again may reduce the symptom pain). The last part of the
model is the performance, or the outcome/effect of the symptom experience.

Performance includes both functional and cognitive activities. Functional activities
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include physical or social activities, activities of daily living, interaction and role
performance. Cognitive activity includes concentrating, thinking and problem-solving.

As mentioned earlier, the original TOUS was a straightforward, linear model. In
the revised model, the different influencing factors may interact with each other and
influence the symptoms, but the symptom experience may also have a reciprocal
effect on the influencing factors (Hawthorne, MH et al. 1994, Pennebaker, JW 1982;
in (122)). For instance, the experience of pain may have a reciprocal effect of
psychological factors and enhance depression, and at the same time it may increase
the distress of another symptom, such as fatigue. The different influences,

interactions and feedbacks in the theory are illustrated in Figure 1.

Figure 1

The updated theory of unpleasant symptoms
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Science, Issue: Volume 19(3), March 1997, pp 14-27, Copyright © 1997 by Aspen Publisher, Inc.  (122)
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3.0 Research questions /Aims

The main aim of the present study was to investigate the prevalence of chronic pain
after ICU treatment and to understand the impact of chronic pain on other symptoms
and health related quality (HRQOL) of life up to 1 year after the ICU stay.

Based on the above, the main research questions of the papers included in this study
were:

1. What is the prevalence of chronic pain in ICU survivors at 3 months and 1
year after ICU discharge?

2. What is the association between pain and anxiety, depression, fatigue, sleep
disturbance and post-traumatic stress symptoms (PTSS) in ICU survivors, and
does pain increase the risk of also reporting other symptoms?

3. Is HRQOL different in ICU survivors compared to the general population, and
do social support, comorbidity and pain interference influence HRQOL in ICU

survivors?
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4.0 Methods

4.1 Study design
This study had a prospective, longitudinal design with two measurement time points:

at 3 months and 1 year after discharge from the ICU. The data from the ICU stay
were obtained from the patients’ medical records after they had provided their
informed consent. The rest of the data were obtained directly from the patients by
questionnaire. Patients from two ICUs in Oslo University Hospital were included. The

inclusion period was from May 2010 to January 2014.

4.2 Routine of inclusion
Three months after discharge from the ICU, all relevant patients were contacted by

telephone, informed about the study, and asked if they wished to participate. If it was
difficult to retrieve their phone number, the ICU survivors received study information
and a consent form by ordinary mail. Of the 348 patients contacted, 193 consented
to participate, while 118 patients completed the questionnaire at 3 months, and 89

patients completed it at 1 year after ICU discharge (figure 2).

4.3 Inclusion and exclusion criteria
Only adult patients who could read and write Norwegian and had been in the ICU for

longer than 48 hours were asked to participate. Patients with reduced cognitive
function and terminal patients were excluded. Only patients who consented received
the questionnaire. Reduced cognitive function and terminal illness were determined
based on information from the next of kin (e.g. from family members of ICU survivors

who were not able to express their own will or were more or less comatose).
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Figure 2

Flow chart of study sample
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N = total study population in the two ICUs during the whole study period from May 2010 to January 2014.
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4.4 Data collection
Data were collected at 3 months and 1 year after ICU discharge. The ICU survivors
who consented to participate completed a questionnaire about demographic
characteristics, comorbidity, pain and different symptoms like anxiety, depression,
PTSS, sleep disturbance, fatigue and HRQOL, and social support. The ICU patients
were screened in accordance with inclusion and exclusion criteria, and all suitable
ICU survivors were contacted by phone three months after ICU discharge. If they
consented to participate a questionnaire was sent to them by ordinary mail, and if
they did not reply within 14 days the questionnaire was resent. The patients
responded to the same questionnaire at 3 months and one year. The clinical
characteristics regarding the ICU stay were collected from medical records

retrospectively after the patients had consented to participate.

4.5 Inventory/Assessment instruments
The different instruments for assessment of demographic characteristics, clinical

characteristics in the ICU, comorbidity, pain, symptoms, health-related quality of life
and social support will be presented in this chapter, with the time of their application

(Table 1).



Table 1

Overview over study instruments and when they were applied

3 months 1 year

Demographic X X
characteristics

Age, sex, children, marital
status, education level,
employment and significant
incidents in life

Clinical characteristics of X
the ICU stay (collected from
medical records)

Admission diagnosis

ICU LOS

MV days

SAPS Il and SOFA score

Use of Fentanyl

Comorbidity X X
Self-administered Comorbidity
Questionnaire (SCQ-18)

Pain X X
Brief Pain Inventory Short Form

(BPI-SF)

Anxiety and depression X X

Hospital Anxiety and
depression scale (HADS)

Post-traumatic stress X X
symptoms
Post-traumatic Stress
Symptoms 10 (PTSS 10)

Sleep disturbance X X
General Sleep Disturbance
Scale (GSDS)

Fatigue X X
Lee Fatigue Scale (LFS)

Health related quality of X X
life

Short Form Health Survey 12
(SF -12v1)

Social support X X
Social Provision Scale
revised (SPS)

All data were collected prospectively, except for clinical characteristics from the ICU stay that were
collected retrospectively after ICU survivors’ consent at 3 months.
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4.5.1 Demographic, clinical characteristics and comorbidity
Demographic characteristics were collected at 3 months and 1 year after ICU

discharge (Table 1). As a part of the clinical characteristics all patients were
assessed using the Simplified Acute Physiology Score (SAPS Il) and the Sequential
Organ Failure Assessment (SOFA). SAPS |l was originally developed to calculate the
hospital mortality risk in ICU patients (124), and is valid and reliable in medical,
surgical (124), and coronary ICU patients (125). The SOFA score describes different
levels of organ failure over time in different patient groups and in individual patients
with critical illness (126); it is valid and reliable in adult ICU patients (127). Both
instruments may predict mortality on a group level (124, 126).

Comorbidities were assessed using a long version of the Self-administered
Comorbidity Questionnaire (SCQ-18) 32, which includes 17 common and three
optional medical conditions. In addition to assessing the presence of a comorbidity
the questionnaire also assesses whether the participant received any treatment for
the comorbidity, and whether the comorbidity limits daily activity (all yes/no question)
(128). Only the sum of the total number of comorbidities was used in the present

study.

4.5.2 Brief Pain Inventory Short Form (BPI-SF)
Pain occurrence, pain intensity, pain location, interference of pain with function, and

pain relief were evaluated using the BPI-SF (129, 130). ICU survivors were asked to
indicate whether they were in pain (yes/no). If they were in pain, they rated the
severity of their average, least and worst pain during the last 24 hours, as well as
their pain right now using a 0 (no pain) to 10 (the worst pain imaginable) numeric
rating scale (NRS). Pain interference with the seven domains of functioning was

rated using a 0 (does not interfere) to 10 (completely interferes) NRS. Pain relief was
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rated using a 0% (no relief) to 100% (complete relief) scale. To identify pain locations
the ICU survivors ticked boxes (names of different body parts) on a body chart. They
could tick as many as they wanted. The BPI-SF has well-established validity and
reliability in patients with cancer, including sensitivity to change in longitudinal studies
(131-133), but also in patients with chronic non-cancer pain (134, 135). A modified
version has also been used for postoperative patients in Norway (136).

Based on their responses to the BPI-SF, the patients were divided into two
groups, a pain group and a no-pain group. The pain group consisted of all
respondents who answered “yes” to the first BPI-SF question: [“Throughout our lives
most of us have had pain from time to time such as minor headaches, sprains and
toothaches. Have you had pain other than these everyday kinds of pains today?”
(Yes/No)]. The no-pain group consisted of all respondents who answered “no” to the
first BPI question or responded with “0” on all four dimensions. We also asked the
participants about chronic pain prior to their ICU stay. This was reported

retrospectively with a yes/no question in the questionnaire.

4.5.3 Hospital Anxiety and Depression Scale (HADS)
Anxiety and depression were measured with HADS(137). HADS contains 14 items

that measure anxiety and depression on a scale from 0 (none) to 3 (very much). It is
possible to calculate a total HADS score and sub score for anxiety and depression
(137). The cut-off value for the total HADS score is 15 and the cut-off value for the
sub scores is divided into below 8 (no treatment necessary), 8-10 (treatment may be
necessary) and 11 or higher (treatment necessary). HADS is translated into

Norwegian and found to be valid and reliable in the Norwegian population (138, 139).
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4.5.4 Post Traumatic Stress Symptoms 10 (PTSS 10)
Post-traumatic stress symptoms was measured with the PTSS-10(140). The PTSS-

10 contains 10 items on different symptoms of PTSS, such as sleep disturbance,
nightmares, depression, guilt etc. Each question has a scale from 1 (none) to 7 (very
much). The instrument was developed by Holen et al. (140) and is widely used both
nationally and internationally. PTSS-10 has been tested as valid for identifying
individuals with traumatic stress disorder (IS-03/2005) (141). A total score for all
items was calculated. The cut-off value for the total PTSS 10 score was 35. Total

PTSS 10 score 235 indicated PTSS that may need treatment.

4.5.5 General Sleep Disturbance Scale (GSDS)
Sleep was measured with General Sleep Disturbance Scale (GSDS)(142). The scale

consists of 21 items about different sleeping habits. All items are Likert scales from
never (0) to every day (7) (143). A total score was calculated and the cut-off value for
a sleep disorder that needed treatment was 43. The GSDS has shown to be valid
and reliable in healthy female nurses (142), patients with Parkinson’s disease (144)
and cancer patients (145). The instrument is translated into Norwegian and has

shown satisfactory psychometric properties (146).

4.5.6 Lee Fatigue Scale (LFS)
Fatigue and lack of energy were measured with the Lee fatigue scale (147). The Lee

fatigue scale consists of 18 items describing fatigue and energy levels. All items are
Likert scales from no symptom (0) to very high symptom (10). The 18 questions are
divided in 13 about fatigue and 5 about lack of energy. This instrument operates with
morning and evening cut-off scores; fatigue morning cut-off 23.2, fatigue evening cut-

off 25.6, and energy morning cut-off < 6.0 and energy evening < 3.5 (148). In the
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present study we did not know at what time of day the ICU survivors reported their
symptoms, so we chose to use the evening cut-off scores. The instrument is found
valid and reliable in cancer patients (143). The instrument is translated into
Norwegian (unpublished material by T. M Ljosa and R. Andenees, translation

performed by the MAPI method).

4.5.7 Social Provision Scale revised (SPS)
Social provision was measured with the Social Provision Scale revised version (SPS),

which contains 16 assertions on social support (113). Each assertion has four
alternatives (strongly agree, agree, disagree, strongly disagree), and the patient
chooses the alternative which best describes his/her social support (149). The 16
assertions were summed up into four individual provisions: reassurance of worth
(assertions 5,7,10,13), attachment (assertions 2,11,12,14), nurturance (assertions
1,3,9,16) and social integration (assertions 4,6,8,15), in the same way as Bondevik
(114). According to Weiss (150), Reassurance of worth means that other individuals
accept and value your individual competence (e.g. working skills or other skills in leisure
activities). Attachment means that individuals have relationship with other individuals
which give them a feeling of security. Attachments make the individuals feel comfortable
and at home. If attachment is absent individuals feel lonely and restless. Attachments
can be formed by family or friends (150). Nurturance means that you as an adult have
responsibility for the well-being of a child (150). Social integration, according to Weiss,
means to take part in social networks (e.g. church, political party, sports club). True
social integration means that the person may take part in social events and meet other
that share the same interests. The result of absence of social integration may be

boredom (150). One total social support score is available. This is a sum score where
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64 is the top score. The higher the score, the higher the level of social support. The four
individual provisions are also summed up in four scores with a max score of 16. Here,
too, a higher score indicates a higher level of social support in that specific individual
provision. Here there is no cut-off score (114). SPS is tested and found valid and

reliable among the oldest elderly in Norway (114).

4.5.8 Short Form Health Survey 12 (SF12v1)
Health related quality of life was scored with SF 12 version 1, which measures total

health status(64). SF 12 consists of 12 questions about the following eight health
concepts: physical functioning, role-physical, bodily pain, general health,
energy/fatigue, social functioning, role-emotional and mental health. These concepts
are summed up in a physical component summary (PCS) and a mental component
summary (MCS) (64). The SF 12 PCS and MCS are calculated using norm-based
data from the 1998 general US population with a mean of 50 (SD 10). The cut-off
score of the 1998 general US population is similar to the general Norwegian
population, with a mean PCS of 50.3 (SD 8.8) and mean MCS 50.6 (SD 9.9) (151).
Higher summary scores indicate better HRQOL. SF 12 is extensively used and
validated for many patient groups as well as the general population and translated
into many languages (151). SF 12 is found valid and reliable and to be a good
alternative to the longer Short Form Health Survey 36 (SF 36) (64, 151). SF 12 is

translated into Norwegian (71).
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4.6 Analysis and power estimate
IBM SPSS (version 22; IBM SPSS, Armonk, NY: IBM Corp.) was used for statistical
analyses. Sample characteristics are presented as means with standard deviation
(SD) or proportions.

The aim of this study was to explore pain, other symptoms and quality of life in
ICU-survivors. Thus, a formal power calculation was not appropriate. The main
outcome of interest was estimation of the prevalence of pain. Thus, we calculated the
number of respondents needed to get a reasonably narrow confidence interval
around a point estimate of a proportion (prevalence of pain). Based on previous
studies (53, 54) we assumed the true point estimate for chronic pain in ICU survivors
to be within the interval from 20% to 80%. With 120 respondents the 95% confidence
interval would stretch from £ 8.1 % to £ 8.9 % from any point estimate within this
interval (nQuery Advisor 7.0, Cork, Ireland). We assumed that drop-outs could be

expected in this population and decided to recruit at least 150 subjects.

4.6.1 Analysis paper 1
Sample characteristics are presented as means with standard deviation (SD) or

proportions. Differences in continuous variables between groups were tested with the
Student’s t-test. The chi-square test or Fisher’s exact test for contingency tables was
used where appropriate to detect associations between categorical variables. Two-
tailed p-values less than 0.05 were considered significant.

To identify independent risk factors for chronic pain 1 year after ICU
discharge, logistic regression analysis was performed using a manual backward
elimination procedure. Any variable with a p value < 0.25 in univariate analysis was a
candidate for the multivariable model. The choice of variables in the univariate

analysis was based on findings in previous research. Dowdy et al (77) identified age,
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sex, ICU LOS, severity of iliness (APACHE Il) and time spent on ventilator as factors
that may influence ICU outcome. Orwelius et al (7) state that preexisting diseases are
another important factor that may influence HRQOL in ICU survivors. Levels of
education have been shown in previous research to influence HRQOL (71). The
following variables were included in the univariate regression model: age, sex, SAPS
Il score, SOFA score, level of education, number of comorbidities; ICU days; and use
of fentanyl during the ICU stay (Table 7). The following independent risk factors were
identified: ventilator days; SAPS Il score; SOFA score; number of comorbidities; ICU
days; and use of fentanyl during the ICU stay. High levels of education seemed to
reduce the risk for chronic pain (Table 8). Multivariable analyses were preceded by
estimation of the correlations between risk factors. Because of strong correlations
between the SAPS Il and SOFA scores (r=0.61), and ventilator days and ICU days

(r=0.71), three multivariable models were needed to avoid multicollinearity.

4.6.2 Analysis paper 2
Sample characteristics are presented as means with standard deviation (SD) or

proportions. In this paper we wanted to study associations between pain and
symptoms like anxiety, depression, fatigue, lack of energy, sleep disturbance and
PTSS so these were the variables chosen for the logistic regression model. To save
statistical power we did not adjust for age and gender as they were not statistically
significant in univariate analyses (Table 7). Associations between pain and selected
symptoms were studied with univariate logistic regression analyses at both 3 months
and 1year after ICU discharge. P-values <0.05 were considered statistically
significant and all tests were two-sided. There was no need to use multiple

regressions as none of the possible confounders (e.g. demographic and clinical data)



40

was statistically significant in the univariate analyses. These analyses were

exploratory, thus no additional power estimation was performed (see 4.6).

4.6.3 Analysis paper 3
Sample characteristics are presented as the mean and SD, median and interquartile

range (IQR), or proportions with percentages. Associations between social support,
number of comorbidities, pain interference, and HRQOL were tested using univariate
linear regression models at 3 months, and again at 1 year, after ICU discharge. To
create the dependent variable as a continuous variable, ICU survivors in the no-pain
group (based on BPI-SF) were assigned a pain interference score of 0. All other ICU
survivors were included in the pain group. There was no need to use multiple
regressions as none of the possible confounders (e.g. demographic and clinical data)
was statistically significant in the univariate analyses. We chose to use the two pain
interferences scores with the highest mean value in the regression model, because
we believed that these pain interference scores would have the largest impact on
HRQOL. We chose this option, rather than the mean of all seven pain interference
scores, because the latter would be too general and inadequately describe the
sample. To estimate the changes between measurements made 3 months and 1
year after discharge, we fitted the linear regression model for repeated measures
(GLM) with diagonal covariance matrix. GLM does not require complete data so we
were able to use all the observations and not just complete data (with values at both
time points). A paired samples t-test requires data at both time points, thus in the
eventuality of missing data the results could be biased. GLM uses all available data
so imputation is not necessary. Simple imputation of missing data also often leads to

bias, so it is not recommended. Values of p < 0.05 were considered statistically
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significant, and all tests were two-sided. These analyses were exploratory, and thus
no additional power estimation was performed (see 4.6 Analysis and power

estimate).

4.7 Ethics
The study followed the Helsinki declaration. This study was approved by the Hospital

Data Inspectorate and the Regional Committees for Medical Research Ethics in
Norway South-B (reference number: 2012/4b S-07505b, first release 21.Dec.07).
Only patients who gave their consent participated. There are ethical concerns related
to research on ICU patients. When in the ICU the patients’ ability to give informed
consent is reduced due to the critical iliness or the reduced level of consciousness
(152). In the present study the former ICU patients consented 3 months after ICU
discharge, as at this time many ICU survivors had regained their normal ability to give
informed consent to participate in the study. The ICU survivors who had not regained
their ability to consent were not included in the study. The consent was given in

writing.
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5.0 Summary of results

5.1 Internal consistency of the survey instruments and item
missing

The relevant survey instruments were tested for internal consistency with Cronbach’s
alpha (153). Chronbach’s alpha is not appropriate for all instruments e.g. Self-
administered Comorbidity Questionnaire (SCQ-18) which is just a check list and
where internal consistency is not expected. The internal consistency for BPI -SF
intensity items was 0.92 and 0.88 for BPI-SF interference items, The Cronbach’s
alpha for HADS anxiety was 0.89 and 0.80 for HADS depression. In the present
study we found the Cronbach’s alpha for total PTSS 10 to be 0.87, and we found the
Cronbach’s alpha for total GSDS to be 0.66. The Cronbach’s alpha for LFS fatigue
was 0.95 and 0.88 for LFS energy, The Cronbach’s alpha for total SPS revised was

0.83.

The survey instruments were checked for missing on each item and in general
the item missing value was low. The item missing value for BPI, SF 12, HADS, PTSS
10, LFS, GSDS and SPS revised was all between 0-5 % for each item at both 3
months and one year. Only the SCQ-18 (comorbidity) had a higher item missing
value. For the presence of comorbidity at 3 months the item missing value was
between 17-22 % and for treatment and limitations of the comorbidity the item
missing value was between 0- 2.5 %. At 1 year the item missing for presence of
comorbidity was 10.1-16.9 %, and for treatment and limitations of the comorbidity the

item missing value was between 0-6.7 %.
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5.2 Demographic and clinical characteristics of the study sample
The demographic and clinical data are presented first, as these are common for all
the three papers. There were no statistically significant differences between
responders and non-responders regarding ICU-related clinical characteristics and
demographic data at one year (Table 2). We were not allowed by the Ethics
committee to record data on the ICU survivors that consented on the phone but did
not reply to the questionnaire at 3 months, so we were not able to describe any
potential differences between responders and non-responders at that time. At 3
months the mean age of the total sample was 55.1 year (SD 14.4) and 63.6 % were
male. The majority had primary education as their highest level of education (50.9 %)
(Table 3). Most ICU survivors were married or partnered and had children (80.5%).
This number represents both under-aged children and adult children, 26.3% of the
sample had children younger than 15 years. There were only small changes in
demographic characteristics at 1 year (Table 4). The ICU survivors were also asked if
they had experienced any significant negative incidents in their life the last 4 weeks,
and 18.6% had experienced the death of a family member or close friend in that
period. The total sample had a mean number of comorbidity of 2.27 (SD 1.65) and
the ICU survivors with pain had significantly more comorbidities than the ICU
survivors without pain. The most common comorbidities in the total sample were
back/neck pain 30.9 % (n = 30), hypertension 29.9 % (n= 29), cardiac disease 27.6%
(n=27), headache 20.8 % (n= 20) and cancer 15.8 % (n= 15).

The two ICUs included in the study ICU admit both medical (39%) and surgical
(61%) patients, as shown in Table 5. The three largest admission diagnosis groups
were gastrointestinal, neurosurgery and infectious disease, another large group was
cardiovascular. The gastrointestinal group consists of mostly hepatic

failure/transplantation or other large gastrointestinal surgery (e.g. Whipple with
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complications) or pancreatitis. The neurosurgery group consists of subarachnoid
hemorrhage/ intracerebral hemorrhage or tumor cerebri, but no traumatic brain injury.
Infectious diseases were mainly sepsis or adult respiratory distress syndrome.
Cardiovascular cases were mainly patients suffering cardiac arrest who had been
resuscitated. As shown in table 5 the admission diagnosis only influenced pain in a
statistically significant way in the cardiovascular group (p value 0.05).

The patients had a mean SAPS Il score of 44.9 (SD 16) and mean SOFA score of
8.8 (SD 3.4). The median ventilator time (days) in the ICU was 6.0 (Interquartile
range [IQR] 3-12) and the median ICU LOS was 9.0 (IQR 5-15) (Table 5). There was
no statistically significant difference between ICU survivors with or without pain

regarding clinical ICU data.



Table 2

Relationship between responder and no responder on clinical and

demographic data
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Responder Non-responder | p-value
n (%) n (%)
Sex 0.71
male 57 (64) 23 (60.5)
female 32 (36) 15 (39.5)
Median (range) Median (range)
Age (years) 55 (22-79) 59 (20-81) 0.87
ICU LOS (days) 9 (3-57) 8 (3-18) 0.35
MV duration (days) 6 (0-35) 6 (0-17) 0.64
SAPS Il score 42 (14-88) 40.5 (16-87) 0.21

Responder= respond to survey at 3 months and 1 year, no responder= respond to survey only at 3
months. ICU LOS = Intensive Care Unit length of stay. MV = mechanical ventilation. Statistical
comparison: Mann Whitney Wilcoxon




Table 3

Demographic Characteristics of the Participants at 3 Months after ICU
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Discharge.

Characteristic Total Sample Pain No pain p-value
(n=118) (n = 58) (n=60)
Mean Range | Mean Range | Mean | Range
(SD) (SD) (SD)

Age (years) 55.1 20-81 | 53.7 20-81 | 56.6 22-78 | *0.29
(14.4) (13.1) (15.4)

Number of comorbidities 2.27 0-6 2.81 0-6 1.75 0-5 *<0.001
(1.65) (1.58) (1.55)

Sex n (%) n (%) n (%)

Male 75 (63.6) 33 (56.9) 42 (70) **0.14

Female 43 (36.4) 25 (43.1) 18 (30)

Education

Primary 59 (50.9) 29 (50) 30 (51.7) **0.89

Secondary 15 (12.9) 6 (10.3) 9 (15.5)

University/college 42 (36.2) 23 (39.7) 19 (32.8)

Marital status

Married/partnered 74 (62.7) 35 (60.3) 39 (65) **0.37

Divorced/separated/ 44 (37.3) 23 (39.7) 21 (35)

Unmarried/widowed

ICU = intensive care unit; SD = standard deviation. The participants were divided into pain and no-pain

groups. Statistical comparison: *Independent sample t-test, **Pearson Chi-square.
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Table 4

Demographic Characteristics of the Participants at 1 year after ICU Discharge.

Characteristic Total Sample Pain No pain p-value
(n =89) (n=34) (n = 55)
Mean Range | Mean Range | Mean Range
(SD) (SD) (SD)
Age (years) 56.2 22-80 |57.2 35-77 | 55.6 22-80 | *0.57
(14.4) (11.2) (16.2)
Number of comorbidities 213 0-8 3.34 0-8 1.38 0-8 *<0.001
(1.99) (2.03) (1.56)
Sex n (%) n (%) n (%)
Male 57 (64.0) 21 (61.8) 36 (65.5) **0.72
Female 32 (36.0) 13 (38.2) 19 (34.5)
Education
Primary 15 (17.6) 9(28.1) 6 (11.3) **0.08
Secondary 36 (42.2) 14 (43.8) 22 (41.5)
University/college 34 (40.0) 9(28.1) 25 (47.2)
Marital status
Married/partnered 57 (66.3) 25 (75.8) 32 (60.4) **0.14
Divorced/separated/ 29 (33.7) 8 (24.2) 21 (39.6)
Unmarried/widowed

ICU = intensive care unit; SD = standard deviation. The participants were divided into pain and no-pain
groups. Statistical comparison: *Independent sample t-test, **Pearson Chi-square.




Table 5

Clinical ICU Characteristics of the ICU survivors
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Characteristic Total Sample Pain No Pain p-value
(n=118) (n=58) (n=60)
Median (IQR) Median (IQR) Median (IQR)
ICU LOS 9.0 (5.0-15.0) 10 (5.0-16.0) 8.0 (6.0-13.0) 20.52
MV duration (days) 6.0 (3.0-12.0) 7.5 (3.0-14.0) 6.0 (3.0-10.8) 20.29
Mean (SD) Mean (SD) Mean (SD)
SAPS I 44.9 (16) 43.1 (14.5) 46.6 (17.3) *0.23
SOFA score 8.8 (3.4) 8.7 (3.4) 8.8 (3.5) *0.86
n (%) n (%) n (%)
Admission diagnosis:
Cardiovascular 23 (19.5) 7(12.1) 16 (26.7) **0.05
Neurosurgery 29 (24.5) 16 (27.6) 13 (21.7) **0.46
Infectious disease’ 28 (23.7) 15 (25.9) 13 (21.7) **0.59
Gastrointestinalx 30 (25.4) 16 (27.6) 14 (23.3) **0.60
Other 8 (6.7) 4 (6.9) 4(6.7)
Patient groups:
Surgical patients 72 (61) 36 (62.1) 36 (60) **0.82
Medical patients 46 (39) 22 (37.9) 24 (40)
Chronic pain prior to ICU stay | 7 (7.5) 5(11.4) 2(4.1) **0.25

ICU = intensive care unit; IQR = interquartile range; ICU LOS = ICU length of stay (in days); MV
duration = mechanical ventilation (in days); SD = standard deviation. * Infectious disease includes
diagnoses such as pneumonia and sepsis. # Gastrointestinal diseases were mostly hepatic failure and
hepatic transplants. The total sample was divided into pain and no-pain groups.
Statistical comparison: 2Mann-Whitney U test. *Independent sample t-test, **Pearson Chi-square
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5.3 Results Paper 1
Prevalence of pain was measured with BPI-SF chronic version, and at 3 months after

ICU discharges 58 (49.2%) of 118 ICU survivors reported chronic pain. Of 89 ICU
survivors, 34 (38.2%) reported chronic pain 1 year after ICU discharge. The
prevalence of chronic pain prior to the ICU stay was measured retrospectively, and
only 7 (7.5%) of the total sample reported chronic pain at 3 months after ICU

discharge (Table 5).

5.3.1 Location and Characteristics of Pain
The BPI-SF scores at 3 months after discharge indicated that the ICU survivors who

reported chronic pain suffered mild pain; the average score for the worst pain in the
previous 24 hours was 4 on the NRS (0—-10), and the average of the least pain was
1.5. Additional data on pain range not presented in the paper are added in Table 6.
In the pain group, 52.5% of patients did not use any pain treatment at 3 months after
discharge, and only 20% reported any effect of the pain treatment. About 25% of the
patients used analgesics such as opioids, other pain medications, or a combination
of the two, and 17% received either physiotherapy or a combination of physiotherapy
and analgesics. Their pain was reported to have low (NRS 1-3) to moderate (NRS 4-
6) levels of interference with their daily lives, and the pain interfered most with daily
work and least with relationships with others (Table 6). The most common sites of
pain were the shoulder/upper arm and the abdomen, with 29.3% reporting pain at
each site (Fig. 3). At 3 months after discharge, the median number of sites of pain

was 2.0 (IQR 1.5-4.0).



Table 6

Pain Characteristics of the Intensive Care Survivors who report pain at 3

months and 1 year.

BPI-SF score 3 months 1 year
(n=158) (n=34)
Mean (SD) Range Mean (SD) Range
Pain intensity (0—10)
Worst pain in the last 24 h 4.0 (2.6) 0-9 3.8 (2.8) 0-10
Least pain in the last 24 h 1.5(1.7) 0-6 1.6(2.6) 0-10
Pain on average 3.4 (2.1) 0-5 3.3(2.1) 0-10
Pain right now 2.5(2.3) 0-8 2.8 (2.4) 0-10
Pain interference (0—10)
Interference with general activity 3.3(2.9) 0-10 3.7 (2.8) 0-10
Interference with mood 3.0(2.7) 0-9 3.5(2.6) 0-8
Interference with normal work 3.8 (3.1) 0-10 4.3 (2.9) 0-10
Median Range Median Range
(IQR) (IQR)
Interference with walking ability 2.0(0.0,4.0) |0-10 25(0.0,5.0) | 0-10
Interference with relationship with other people | 1.0 (0.0,3.5) | 0-9 2.0(0.0,3.0) |0-7
Interference with sleep 2.0(1.0,6.0) | 0-10 3.0(2.0,5.0) | 0-10
Interference with enjoyment of life 2.0(0.0,5.0) |0-9 2.0(1.0,5.0) |0-8

SD = standard deviation; IQR = interquartile range.




FIGURE 3
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Pain locations at 3 months and 1 year after ICU Discharge
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Pain intensity at 1 year was similar to pain intensity at 3 months (Table 6). At the 1
year follow-up, 37% of the ICU survivors with pain reported that they did not use any
pain treatment, and 20% reported that their method of pain relief was effective. There
was an increase in the use of analgesics from 25% at 3 months to 33% at 1 year, and
the proportion of patients using physiotherapy increased to 24%. The interference of
pain with daily living was higher for all items after 1 year compared with after 3
months (Table 6). The most common site of pain at 1 year was the ankle/foot
(58.8%), with the shoulder/upper arm as the second most common site (55.8%). The

median number of sites of pain at 1 year increased to 3.0 (IQR 2.0-8.0).
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5.3.2 Risk Factors for Chronic Pain at 1 year after ICU Discharge
Based on the univariate logistic regression model (Table 7, not included in the paper)

the following three multivariable models showed effects with ORs that could be of
clinical importance, although none of the associations reached statistical significance.
Model A (Table 8) showed that ventilator time longer than 12 days (75th percentile)
had an odds ratio (OR) of 2.31 for reporting chronic pain (95% confidence interval
[CI]1 0.88-6.05, p = 0.089). We also found that for each SD increase in the SAPS II,
the OR for reporting chronic pain was 1.56 (95% CI1 0.99-2.45, p = 0.058) (Table 8).
Model B showed that for each SD increase in the SOFA score, the OR for reporting
chronic pain was 1.63 (95% CI 0.99-2.67, p = 0.056). In contrast, high education
seemed to reduce the risk of chronic pain with an OR of 0.45 (95% CI: 0.16-1.24, p =
0.12) (Table 8). Model C identified only ICU LOS longer than 15 days (75th
percentile) as an independent risk factor for chronic pain (OR = 1.90, 95% CI1 0.73—-

4.95, p = 0.19) (Table 8).
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Table 7
Selected Risk Factors for Chronic Pain at 1 year Follow-up after ICU Discharge.

Univariate logistic regression analyses

Risk Factors OR 95% ClI p-value
Age increase pr. 5 year 1.04 (0.89, 1.21) 0.63
Sex 1.17 (0.48, 2.85) 0.73
SOFA pr. SD increase 1.52 (0.96, 2.39) 0.07
SAPS Il pr. SD increase 1.46 (0.94, 2.27) 0.09
Ventilator days >75 percentile (12 days) | 2.00 (0.79, 5.07) 0.14
ICU days >75 percentile (15 days) 1.76 (0.69, 4.51) 0.24
Use of Fentanyl (yes/no) 2.30 (0.58, 9.03) 0.23
Max. dose of Fentanyl/day 1.04 (0.72,1.49) 0.85
Max. Fentanyl dose > 4 mg/day 0.86 (0.34,2.28) 0.77
Higher education (university/collage) 0.45 (0.167, 1.20) 0.11

ClI = confidence interval; SAPS Il = Simplified Acute Physiology Score Il; SOFA = Sequential Organ
Failure Assessment; SD = standard deviation; ICU = intensive care unit. Statistical analysis: Univariate
logistic regression.
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Table 8
Risk Factors for Chronic Pain at 1 year Follow-up after ICU Discharge. Multiple

logistic regressions

Risk Factors OR 95% ClI p-value
Model a)

Ventilator days >75 percentile (12 days) 2.31 (0.88, 6.05) | 0.09
SAPS Il pr. SD increase 1.56 (0.99, 2.45) | 0.06
Model b)

SOFA per SD increase 1.63 (0.99, 2.67) | 0.06
Higher education (university/college) 0.451 (0.16,1.12) | 0.12
Model c)

ICU days >75 percentile (15 days) 1.90 (0.73,4.95) | 0.19

ClI = confidence interval; SAPS Il = Simplified Acute Physiology Score Il; SOFA = Sequential Organ
Failure Assessment; SD = standard deviation; ICU = intensive care unit. Statistical analysis: Multiple
logistic regressions.

5.4 Results Paper 2
At both time points ICU survivors with pain reported significantly higher anxiety

(HADS A), depression (HADS D) and anxiety/depression (HADS Total), PTSS, sleep
disturbance and fatigue compared to those who did not report pain at both 3 months
and 1 year. LFS energy was not associated with reporting pain at either time point

(Table 9).

5.4.1 Prevalence of anxiety and depression
In the total sample, the prevalence of anxiety/depression that may need treatment at

3 months (i.e. HADS score 215) was 20.8%. The prevalence of anxiety at 3 months
based on a HADS A subscale 211 (i.e. treatment necessary) was 9.5%; this rate

remained unchanged at 1 year. When we included those with scores 8-10 (i.e.
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treatment may be necessary), the prevalence at 3 months rose to 24.1% and at 1
year there was a small increase to 28.3% (Table 10).

The prevalence rates for HADS D subscale 211 (i.e. treatment necessary) at 3
months was 5.1%, with a small decline to 4.6% at 1 year. When we included those
who scored 8—10 (i.e. treatment may be necessary), the prevalence at 3 months rose

to 15.4% and at 1 year there was a small decline to 12.8% (Table 10).

5.4.2 Prevalence of PTSS, sleep disturbance, fatigue and energy
For the whole sample, the prevalence of PTSS indicating that treatment may be

needed (cutoff score 235) was 12.8% at 3 months; there was a small increase to
15.1% at 1 year. Our data revealed that severe sleep disturbance (cutoff score 243)
reached a markedly higher prevalence rate than any other symptom: 49.2% at 3
months and 46.5% at 1 year. LFS sub-scores at 3 months showed that 15.3% of the
sample experienced fatigue (cutoff 25.6) and 28.8% experienced energy levels below
the cutoff value 3.5; there were small changes at 1 year, with the prevalence of both

fatigue and energy declining to 13.8% and 21.1%, respectively (Table 10).



Table 9

Symptom scores for patients with or without pain after ICU discharge

3 months Pain (n = 58) No pain (n = 60) p-value*

Mean (SD) Mean (SD)
HADS Anxiety 6.23 (4.42) 3.5(3.15) <0.01
HADS Depression 5.18 (3.88) 3.2 (2.60) 0.03
HADS total 11.4 (7.67) 6.69(5.14) <0.01
PTSS total 25.14 (11.43) 18.21 (7.72) <0.01
GSDS total 49.73 (15.02) 35.79(12.79) <0.01
LFS Fatigue 3.95 (2.39) 2.1 (1.64) <0.01
LFS Energy 4.3 (1.99) 4.9 (1.90) 0.09
1 year Pain (n=34) No pain (n = 55)

Mean (SD) Mean (SD)
HADS Anxiety 6.15 (4.16) 3.88 (3.85) 0.01
HADS Depression 5.26 (3.24) 3.06 (2.84) <0.01
HADS total 11.41 (6.5) 6.94 (5.69) <0.01
PTSS total 25.29 (11.1) 19.04 (9.22) 0.02
GSDS total 47.06 (13.1) 37.22 (14.1) 0.01
LFS Fatigue 4.0 (2.29) 2.34 (1.93) <0.01
LFS Energy 4.73 (1.99) 5.39 (2.18) 0.158

HADS, hospital anxiety and depression scale; PTSS, post-traumatic stress symptoms; GSDS, general
sleep disorder scale; LFS, Lee fatigue scale. Statistical comparison: *Mann-Whitney U test.
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Symptom prevalence rates among ICU survivors
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3 months n=118 1 yearn=_89
HADS HADS total Anxiety Depression HADS total Anxiety Depression
Mean (SD) 9.0 (6.9) 4.8 (4.1) 4.2(3.4) 8.7 (6.4) 438 (4.1) 3.9(3.2)
Median (IQR) 7.0 (4-14) 4.0 (1.3-7) 3.0 (1-6) 8.0 (3—-13) 4.0 (1-8) 3.0 (3-6)
Score <8 n (%) 88 (75.9) 99 (84.6) 61(71.8) 75 (87.2)
Score 8-10 n (%) 17 (14.7) 12 (10.3) 16 (18.8) 7(8.1)
Score 211 n (%) 11 (9.5) 6 (5.1) 8(9.4) 4(4.7)
Score <15 n (%) 92 (79.3) 68 (80)
Score >15 n (%) 24 (20.7) 17 (20)
PTSS PTSS total PTSS total
Mean (SD) 21.6 (10.3) 21.3(10.4)
Median (IQR) 20 (13-27) 17 (13-28)
Score <35 n (%) 102 (87.2) 73 (84.9)
Score >35 n (%) 15 (12.8) 13 (15.1)
GSDS GSDS total GSDS total
Mean (SD) 42.8 (15.5) 41.0 (14.4)
Median (IQR) 41.5 (31-2.3) 40.0 (30-51)
Score <43 n (%) 60 (50.8) 46 (53.5)
Score >43 n (%) 58 (49.2) 40 (46.5)
Lee fatigue Fatigue Energy Fatigue Energy
Mean (SD) 3.0(2.2) 4.6 (2.0) 3.0(2.2) 5.1(2.1)
Median (IQR) 2.7 (1.2-4.6) | 4.7 (3.4-6.1) 2.5(1.1-5.0) | 4.8 (3.6-6.6)
Score <5.6 n (%) 100 (84.7) 75 (86.2)
Score >5.6 n (%) 18 (15.3) 12 (13.8)
Score <3.5 n (%) 34 (28.8) 21 (24.1)
Score >3.5 n (%) 84 (71.2) 66 (75.9)

HADS, hospital anxiety and depression scale; GSDS, general sleep disturbance scale; PTSS, post-
traumatic stress symptoms. Empty cells are not applicable.
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5.4_.3 Associations between pain and other symptoms in ICU survivors with
pain

The presence of pain was significantly associated with all symptoms except energy at
3 months (Table 11). The odds ratios (ORs) for symptoms were relatively high, but
their respective 95% Cls were wide, likely due to a limited sample size. The reason
for the extremely high odds for fatigue for those who reported pain compared to those
ICU survivors who did not report pain (OR, 24.46; p = 0.02) was that all but one
participant who reported pain also reported experiencing fatigue.

Risk of anxiety and depression showed small changes from 3 months to 1 year, with
depression no longer significant compared to the results at 3 months (Table 11).
While sleep disturbance increased in OR and continued to be statistically significant,
the OR of PTSS and fatigue declined (one-year fatigue was still statistically

significant, but PTSS became borderline), OR of energy remained not statistically

significant. At 1 year, the 95% Cls were wide due to sample size (Table 11).

5.4.4 Prevalence of multiple symptoms in ICU survivors with pain
As previously described, ICU survivors with pain had significantly higher odds for

reporting symptoms, compared to ICU survivors without pain. Moreover, we found
that 15% (n = 9) experienced at least three symptoms (e.g. sleep disturbance, fatigue
and anxiety/depression) above the respective cut-off values, in addition to pain at 3

months after ICU discharge; at 1 year, 12% (n = 4) met these criteria.



59

Table 11
Risk of experiencing symptoms above cut-off value at 3 months and 1 year

following ICU discharge in survivors who reported experiencing pain

OR 95% ClI p-value
3 months
Anxiety 345 1.37-8.67 <0.01
Depression 3.25 1.08-9.81 0.04
Total anxiety/depression 5.40 1.85-15.72 <0.01
PTSS 4.87 1.30-18.30 0.01
Sleep disturbance 3.27 1.54-6.95 0.02
Fatigue 24.46 3.13-191.1 0.02
Energy 1.73 0.77-3.89 0.18
1 year
Anxiety 3.68 1.37-9.90 0.01
Depression 2.01 0.56-7.21 0.28
Total anxiety/depression 5.02 1.57-16.01 <0.01
PTSS 2.89 0.86-9.76 0.09
Sleep disturbance 5.40 2.1-13.88 <0.01
Fatigue 6.0 1.49-24.14 0.01
Energy 1.59 0.59-4.29 0.36

PTSS, post-traumatic stress symptoms. Statistical analysis: Univariate logistic regression with pain as
the dependent variable and covariates as independent variables.
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5.5 Results Paper 3
Over all pain interference, number of comorbidities and social support was

associated with HRQOL. The physical health was most affected, and pain
interference had the largest negative association with Physical Component Summary

(PCS).

5.5.1 Health related quality of life in ICU survivors
Overall the total sample showed that the ICU survivors had clinically and statistically

significantly reduced HRQOL in PCS with a mean value of 39.3 (10.9) and a minor
reduction of MCS with a mean value of 47.7 (10.9) at 3 months compared to norm
data of mean 50 (SD 10). At 1 year the PCS mean value had increased to 43.4
(12.0) and the MCS mean value had normalized to 49.3 (10.3). We also found that
the improvement in PCS was statistically significant from 3 months to 1 year (p <
0.01). In the MCS there also was a small improvement, but this was not statistically

significant (Table 12).

5.5.2 Pain interference
The pain interference scores are listed in Table 6. The score was low (NRS 1-3) to

medium (NRS 4-6) for all the 7 items (Table 6) and the two interference items with
the highest mean score were impact on normal work 3.8 (SD 3.1) and daily activity
3.3 (SD 2.9) at 3 months after ICU discharge. Both mean scores had a small

increase at 1 year 4.3 (SD 2.9) and 3.7 (SD 2.8) respectively.
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5.5.3 Social support, comorbidity and pain interference’s associations with
HRQOL

The total social support had a statistically significant positive association with MCS at
3 months (p < 0.01), but not on the PCS at 3 months. The total social support had no
statistically significant impact on PCS and MCS at 1 year (Table 13). Of the individual
provisions, only attachment had a statistically significant negative association with
PCS at 3 months (p = 0.02) and positive association with MCS on 1 year (p = 0.03)
(Table 11). There was a statistically significant reduction in the total SPS scores from
3 months to 1 year after ICU discharge. Attachment also had a statistically significant
reduction from 3 months to 1 year (Table 12).

The number of comorbidities had a statistically significant negative association with
PCS at both times (p < 0.01) and on MCS at one year (p = 0.01) (Table 13). Both
pain interference with normal work and daily activity were associated with a clinically
relevant reduction on PCS score at 3 months and 1 year and both were statistically
significant (p< 0.01). They also gave a relevant clinical reduction on the MCS score
at 3 months and 1 year, but only pain interference with normal work was statistically

significant at 3 months (p= 0.03) (Table 13).



Table12

Changes in social support and HRQOL from 3 months to 1 year after ICU
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discharge
3 months n=118 1 year n= 89 95% CI p-value
Mean (SD) Mean (SD)
Total Social Provision score 56.1 (6.3) 54.0 (6.5) [0.47; 3.63] 0.01
Individual provisions:
e Reassurance of Worth (ROW) 14.7 (1.7) 14.4 (1.9) [-0.11;0.77] | 0.13
e Attachment 14.9 (1.7) 13.2 (2.5) [1.01; 2.27] <0.01
e Nurturance 12.2 (2.7) 12.3 (2.8) [-0.74; 0.53] | 0.75
SF 12
e PCS score 39.3 (10.9) 43.4 (12.0) [-7.0; -2.2] <0.01
e MCS score 47.7 (10.9) 49.3 (10.3) [-3.2; 1.4] 0.43

SD = standard deviation, 95 % Cl= 95 % Confidence interval, SF 12 version 1 Physical Component
Score (PCS) and Mental Component Score (MCS) relative to 1998 US Population baseline. SPS =

Social Provision Score. Statistical comparison: linear regression model for repeated measures (GLM)
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Social support, comorbidity and pain interference’s associations with HRQOL

in ICU survivors

Physical Component Score

Mental Component Score

Variable B | 95% CI | p-value | B | 95 % ClI | p-value
3 months
Total SPS score -0.22 [-0.51; 0.08] 0.15 0.60 [0.32; 0.89] <0.01
e Reassurance of 0.06 [-1.45; 1.58] 0.93 -0.01 [-1.58; 1.56] 0.99
worth
e Attachment -1.75 [-3.20; -0.31] 0.02 1.25 [-0.24;2.75] | 0.10
e Nurturance -0.19 [-0.97; 0.59] 0.64 0.28 [-0.53; 1.08] | 0.50
o Social integration | 0-51 [-1.02; 2.04] 0.51 0.61 [-0.98; 2.19] | 0.45
Number of comorbidity -2.44 [-3.74; -1.14] <0.01 -1.19 [-2.53; 0.16] | 0.08
Pain interference
e Daily activity -10.92 [-14.61;-7.24] <0.01 -3.93 [-8.22; 0.36] | 0.72
e Normal work -12.08 [-15.61;-8.56] <0.01 -4.89 [-9.00;-0.78] | 0.02
1 year
Total SPS score 0.57 [-0.47, 0.58] 0.83 0.34 [-0.14,0.82] | 0.17
e Reassurance of 0.64 [-0.84; 2.13] 0.39 0.48 [-0.78; 1.73] 0.45
worth
e Attachment -0.41 [-1.58; 0.76] 0.49 1.09 [0.11; 2.08] 0.03
e Nurturance 0.09 [-0.85;1.02] 0.85 -0.08 [-0.87;0.71] | 0.84
e Social integration | -0-33 [-2.03; 1.36] 0.70 -0.50 [-1.92; 0.93] | 0.49
Number of comorbidity -3.25 [-4.40; -2.10] <0.01 -1.66 [-2.63; -0.70] | 0.01
Pain interference
e Daily activity -7.52 [-12.73;-2.30] 0.05 -2.48 [-7.88;2.92] | 0.36
¢ Normal work -7.39 [-12.13;-2.66] 0.03 -1.93 [-6.85; 3.00] | 0.44

95 % Cl = 95 % Confidence interval, SF 12 version 1 Physical Component Score (PCS) and Mental
Component Score (MCS) relative to 1998 US Population baseline. SPS = Social Provision Score.
Statistical analysis: Univariate linear regression with PCS and MCS as the dependent variable and

covariates as independent variables.
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6.0 Discussion

The question that | had been asking myself all those years ago, before the study
was planned and initiated, was: ” How are the ICU survivors doing after their ICU
stay?” The fact that they were alive was not enough, and | was particularly interested
in pain, symptoms and HRQOL. The study by Boyle et al. (53) inspired me to study
pain and chronic pain, and there seems to be a short way from pain to other
symptoms such as anxiety, depression, fatigue etc. The ultimate goal for all health
care with a curative goal has to be adequate function and good quality of life for the
individual who has received the health care in question, in this case intensive care
treatment.

In the discussion | will try to answer my original question and the study’s aims in light
of updated research. The first part will be a discussion about methodological issues,

ethics and the term chronic pain.

6.1 Methodological considerations - Design
The present study’s goal was to improve the understanding of ICU survivors’

experience of pain, symptom burden and HRQOL after an ICU stay. We considered it
best to obtain the information directly from the ICU survivors, not from health care
professionals or their family members (proxies). Since Oslo University Hospital
(OUS) receives patients from the largest health region in Norway, the South Eastern
part of Norway (home to 2.9 million of Norway’s total population of 5.5 million), and in
some cases from the whole country, a mailed survey seemed to be the most
appropriate design to answer the research objectives.

An important part of planning this study was the selection of survey instruments;

e.g. the collection of sufficient data and ensuring that the responder burden was not
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too high (154). To our knowledge no survey instruments had been developed
especially for the ICU survivors, so we used generic instruments that were widely
used by other patient groups or by the general population. As ICU patients also are a
heterogeneous group of patients, generic questionnaires were judged to be
appropriate in the present thesis. The instruments were selected based on the
following criteria:

e Collection of sufficient data

e Easy to understand

e Used in Norwegian samples version

¢ Not too comprehensive

e Showing satisfactory psychometric properties

We decided not to perform a pilot study, as similar surveys with similar numbers
of questionnaires had been used on other patient groups by our research group (e.g.
different groups of cancer patients and Chronic Obstructive Pulmonary Disease in not
hospitalized patients) (95, 96, 155). Previous pilot tests did not reveal that the burden
was too high, and there was an acceptable level of missing items. Thus, we did not
believe that it would be different for the ICU survivors. As reported in results (5.1) the

item missing value was low for all questionnaires except SCQ-18.

6.1.1 Study power calculation/estimate and statistical analyses
The aim of this study was to explore pain, other symptoms, and quality of life in ICU-

survivors. Thus, a formal power calculation was not appropriate. The main outcome
of interest was an estimation of the prevalence of pain. Such prevalence (proportion
of patients experiencing pain) must be reported with a confidence interval which is

dependent on both the number of respondents and the point estimate. Thus, we
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calculated the number of respondents needed to get a reasonably narrow confidence
interval around a point estimate of a proportion (prevalence of pain). Based on the
available literature, we expected the prevalence of pain to be between 20 % to 80 %,
and we calculated that 120 subjects would give a sufficiently narrow confidence
interval. Our estimate for the prevalence of chronic pain fell within this interval with
49.2 % at 3 months and 38.2 % at 1 year. However, some of the potential risk factors
for chronic pain (Table 8) might have been statistically significant with a larger
sample. The results of our exploratory analysis show some large effects of clinical
interest even if they were not statistically significant in our sample (Table 8).

All the study’s statistical analyses were performed in close collaboration with
two very experienced statisticians. The different analyses were chosen based on
their recommendation of the most appropriate analyses to answer the different aims.
Whether the data were normally distributed or not also affected which analyses were
chosen and how the results were reported (e.g. mean/median).

In paper 1, multivariable analyses were preceded by an estimation of the
correlations between risk factors. Because of strong correlations between the SAPS
I and SOFA scores (r = 0.61), and ventilator days and ICU days (r = 0.71), three
multivariable models were needed to avoid multicollinearity. In papers 2 and 3 we
had originally planned to use multiple regression models, but since none of the
demographic or clinical variables were statistically significant this approach was not
appropriate. Instead, we used only univariate regression models.

In paper 3 we chose to use the two pain interferences scores with the highest
mean value in the regression model instead of presence of pain, because we

believed that these pain interference scores would have the largest impact on
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HRQOL. We chose this, rather than the mean of all seven pain interference scores,
because the latter would be too general and inadequately describe the sample.

Since we had 32% drop out from 3 months to 1 year, we fitted a linear
regression model for repeated measures (GLM) with a diagonal covariance matrix to
estimate the changes in HRQOL and social support between measurements 3
months and 1 year after discharge. GLM does not require complete data so we were
able to use all the observations and not just complete data (with values at both time
points). Paired samples t-test requires data at both time points thus in case of
missing data the results could be biased. As GLM uses all available data, imputation
is not necessary. Simple imputation of missing data also often leads to bias, therefore

it is not recommended.

6.1.2 Study sample, period and recruitment
The decision to study pain, symptoms and HRQOL at 3 months and 1 year was

based on the point at which acute pain changes from being acute to chronic (156).
Furthermore, we reasoned that most ICU survivors were in rehabilitation at three
months, while some had returned home. At one year, however, many ICU survivors’
lives had in some way returned to normal, or to a “new normal life” after the critical
illness.

In 2016 there were 15403 ICU stays in Norwegian hospitals, and 6383 were
ICU stays in tertiary referral hospitals (2). Those 15403 ICU stays were distributed
between 13679 ICU patients who had ICU stays longer than 24 hours (2). Compared
to these large numbers this present study’s 118 ICU survivors seem like a very small
number, and it is possible to argue that the findings are not representative of the

general Norwegian ICU population. It is, however, important to remember the present
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study’s inclusion and exclusion criteria. The NIR records include all patients with an
ICU stay longer than 24 hours, and in the present study the ICU survivors had at
least 48 hours in the ICU. This is an important difference. According to NIR, over 50
% of the ICU stays in Norway are shorter than 48 hours (2). In other words, the
findings of the present study are not valid for the ICU survivors with an ICU stay
shorter than 48 hours. The reason we chose this 48-hour limit was that we wanted to
be sure to exclude the post-operative patients who sometimes stay overnight in the
ICU. On the other hand, one may consider this a strength of the study, in that the
present sample consists of quite severely ill former ICU patients. Even though the
present study’s findings are not representative for the total ICU population in Norway,
it may still be representative for a comparable group of ICU patients from similar
ICUs in Norway.

The choice of studying a mixed ICU survivor sample causes some challenges
with regard to external validity. The sample was heterogeneous with regards to age,
admission diagnosis, ICU LOS and time spent on mechanical ventilation (see
results). It would most likely have been easier if we had studied ICU patients, who
were admitted to elective surgery, but this would be a totally different sample and it
would be difficult to generalize from this sample to the patients who were admitted as
emergency ICU stays. The median ICU LOS days (9.0 (5-15)) and mechanical
ventilator time days (6.0 (3-12)) are longer than median values for the Norwegian ICU
population (median ICU LOS in Norwegian tertiary Hospitals was, in 2012, 2.2 days
and the median ventilator time was 1 day), and the mean SAPS Il (44.9) is also
higher compared to the Norwegian ICU population (Norwegian tertiary Hospital mean
SAPS Il score 38) (2). There are several reasons for this. As mentioned above, we

first excluded the ICU patients with stays shorter than 48 hours. Second, OUS is a
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tertiary referral hospital and treats some of the most critically ill patients in South East
Norway. And, compared to other similar hospitals in Norway, we have recruited a
group of ICU survivors with severe illnesses. Previous research has shown that the
most severely ill are a difficult group to study (157, 158).

A one-year inclusion period was initially considered to be sufficient, but the
recruitment was slow and the study period ended up stretching from May 2010 to
January 2014. This is a rather long period. In retrospect there were issues that could
have been addressed differently. The ICU survivors could have been recruited from
more than two ICUs in one hospital. The logistics of including more ICUs and
hospitals were considered to be too extensive with new applications to Hospital

boards, Regional Ethics Committee and local Hospital Data Inspectorate.

6.1.3 Validity and reliability of the instruments
Unfortunately few of the instruments are tested for reliability and validity for ICU

survivors, but some have been used in research on ICU survivors: HADS (159) and
PTSS 10 (160, 161). All the selected instruments were considered to have good
psychometric properties (154), and for the main part were widely used and tested as
valid and reliable for other patient groups and/or the normal population. The choice of
instruments was also guided by the fact that other researchers, in the same research
group, used many of the same instruments for the purpose of later comparison (95,
96, 162). A similar questionnaire package was pilot tested for layout and
combinations of questionnaires in an oncology patient group (163) prior to the
present study, and this was found to be sufficient. The overall missing items in the
different instruments were under 5% on each item, which we deemed to constitute

satisfactory internal validity. The comorbidity questionnaire (SCQ-18) had a much
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higher item missing value than the other questionnaires. The missing value on each
item for the SCQ 18 was between 10-22% (both 3 months and 1 year combined).
The included instruments were tested for internal consistency with the
Coefficient alpha (Cronbach’s alpha), which is a commonly used measure of
reliability (154). Cronbach’s alpha is defined as “an estimate of the correlation
between two random samples of items from a universe of items like those in the test
(153)”. Cronbach’s alpha is not appropriate for all questionnaires; SCQ-18 is just a
list of different comorbidities and there is no expectation of internal consistency, and
according to SF-12 different weighting of the score Cronbach’s alpha is
debatable(64). A Cronbach’s alpha above 0.9 indicate an excellent internal
consistency, between 0.8 — 0.9 indicate good internal consistency, between 0.7-0.8
indicate an acceptable internal consistency and a Cronbach’s alpha between 0.6 —
0.7 indicates a questionable internal consistency. Cronbach’s alpha below 0.6
indicates a poor or unacceptable internal consistency (164). This scale of quality of
internal consistency must off course be interpreted with caution, since the number of
items may inflate the value of Cronbach’s alpha, and a narrow range may do the
opposite(165). The Cronbach’s alpha for the different instruments in the present
study was good to excellent for all but GSDS, which had a Cronbach’s alpha of 0.66.
For comparing groups the Cronbach’s alpha should be over 0.7, according to Bland

and Altman (166).

Self-administered Comorbidity Questionnaire (SCQ-18)
There were some challenges associated with the Self-administered Comorbidity
Questionnaire (SCQ-18). The questionnaire lists 17 comorbidities using a yes/no

answer; if you answer yes, each comorbidity has two follow-up questions: Do you get
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any treatment for the comorbidity, and does the comorbidity limit your activities? The
consideration regarding this instrument was that it would provide us with more in-
depth information on how the ICU survivors regarded their comorbidity. Other
researchers have found that this instrument worked well (96), but we found the
number of missing items to be quite high (Results 5.1), and maybe we could have
extracted the same information from the medical records. One challenge with SCQ-
18 is that one might misinterpret how to fill in the questionnaire. Some of the ICU
survivors ticked the box that did not include the comorbidity, even if they said yes on
the item asking for that they got treatment for it. That could mean that they did not
have the disease anymore, but still received treatment, but it could also mean that
they misinterpreted the questionnaire. A more precise way of collecting this
information could be an electronic version where you only got the follow-up questions
if you said that you had the disease. Another concern that could have been
addressed is that SCQ-18 also consists of several comorbidities of pain (e.g.
headache, back/neck pain, Rheumatoid Arthritis). Many of these constitute chronic
pain illnesses and may interfere with the present study’s findings of chronic pain (see

discussion 6.4).

Brief Pain Inventory Short Form
The BPI-SF has well-established validity and reliability for patients with cancer, for
whom it has shown sensitivity to change in longitudinal studies (131-133, 167), but
also for people with chronic non-cancer pain (134, 135). BPI- SF measures the
subjective intensity of pain and how pain interferes with function.

Since pain is subjective by nature, pain prevalence was dichotomized to be

either present or absent, and this is of course simplifying pain. In a study with a
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larger sample size one could have divided pain into mild (NRS 1-3), moderate (NRS
4-6) and severe (NRS 7-10), like McCaffery & Beebe (29) did, and compared these
sub-groups. In the present study BPI-SF provided information on different aspects of
pain in the ICU survivors, which we found interesting. The location (not related to the
admission diagnosis), the low-to-moderate intensity score, the low use of analgesics
and the low-to-moderate interference score in total, all contributed to more in-depth
understanding of ICU survivors’ pain. Furthermore, the low item missing value (See
5.1) is a sign of satisfactory internal validity. The internal consistency for BPI —-SF
intensity items was 0.92 and 0.88 for BPI-SF interference items, and we found these

Cronbach’s alphas satisfactory.

Short Form Health survey 12 version 1 (SF 12)

SF 12 is a generic and widely used instrument for measuring health status or HRQOL
in many patient groups and the general population (95, 151, 162, 168). Even though
SF 36 is much more frequently used when studying HRQOL in ICU survivors than SF
12, SF 12 was preferred over SF 36 only because it is shorter. Gandek et al. (151)
have showed that SF 12 can replace SF 36 when studying physical component
summary (PCS) and mental component summary (MCS) and they reproduce similar
findings. The correlation between SF 36 and SF 12 is for PCS was high (0.95) and
for MCS even higher (0.97) in a Norwegian population (151). All in all SF 12 worked
well with a low item missing value of 0-5%, and the results of this present study are in
line with previous studies that used SF 36 (77). We deliberately chose to use the SF

12v1 and not the SF12v2 because the SF 12 v1 is free of charge.
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Hospital Anxiety and Depression Scale

HADS is also a widely used, relatively short instrument for self-reporting anxiety and
depression. It consists of 7 questions about anxiety and 7 questions about
depression (137, 139). HADS discriminated well between depression and anxiety,
had a low item missing value and good internal consistency for the subscales

(Cronbach’s alpha anxiety 0.89, depression 0.80).

Post-Traumatic Stress Symptoms 10 (PTSS 10)

PTSS 10 is not an instrument for fine diagnostics, and this is why the term used is
post-traumatic stress symptoms and not PTSD (disorder). When PTSS 10 is used on
individuals who have been exposed to severe psychic trauma, few cases of false
positive and false negative PTSS have been reported. If PTSS 10 is used in a
broader context, like general crisis reactions, it seems as if there are more false
positive reports of PTSS, but these can be sorted out in an in-depth interview.
Whether an ICU stay may be characterized as a severe psychic trauma may be
individual, and this may be the reason so few participants reported PTSS in this
present study. One of PTSS 10’s advantages is that it includes both depression and
irritability, which are both important parts of the PTSD syndrome(141).

During the research process it has come to our attention that a newer version
of the PTSS 10, designed for ICU survivors, was developed by Stoll et al. (161) in
1999, consisting of four more questions on traumatic events in the ICU (part A) of the
questionnaire. The part B is the same as the original by Holen et al. (140) used in the
present study. This is of course unfortunate, but overall the prevalence of PTSS was
low in the present study, and as 10 of 14 questions are identical, we have reason to

believe that the overall prevalence of PTSS is similar.



74

Lee fatigue scale (LFS)

LFS was chosen because it measures fatigue and energy level in an easy to
understand and fast way, and is found to be valid and reliable in a healthy population
and patients with sleep problems (102). Fatigue may be measured together with
other symptoms and then often just with one question. The LFS, which contains 13
items on fatigue and 5 items on energy, was considered to be more robust than the
one item instruments. As mentioned in the method section, we chose to use the
evening cut off for fatigue and energy level, and we are aware that this cut off may
have led to an overestimate of fatigue and energy level. Nevertheless, the
prevalence of fatigue was relatively low compared to previous studies (87, 169). LFS
had excellent internal consistency for the fatigue sub scale (0.95) and good internal
consistency for the energy scale (0.88), so the internal validity was satisfactory and in

accordance with a study of Norwegian women with breast cancer (170).

General sleep disturbance scale (GSDS)

General sleep disturbance scale was chosen to measure sleep disturbance as it is a
validated instrument, translated into Norwegian and used on different populations:
shift workers, pregnant women, residents in nursing homes, men with prostate
cancer and people with psoriasis (94, 142, 146, 148, 171, 172). In this present study
the item missing value was low (0%), which may indicate a good internal validity, but
the internal consistency was only 0.66. Others have found the GSDS to be reliable
for shift workers (0.88) (142, 171) and men with prostate cancer following radiation
therapy (0.81)(148). Why the internal consistency was so low in this present sample
we do not know, but caution should be taken when generalizing the findings on sleep

disturbance.
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Social Provision Scale revised (SPS)

Social Provision Scale revised was chosen to measure social support as itis a
validated instrument, translated into Norwegian and used on different populations,
either in its original form or in the revised version: college students, postpartum
mothers, school teachers and the elderly (112, 114, 115, 173). It also appeared to be
easy to understand and relatively short. The low item missing value (See 5.1) may
indicate that the ICU survivors agreed and that the internal validity was good. The

instrument also had a good internal consistency (Cronbach’s alpha 0.83).

6.2 Ethics
ICU patients are a vulnerable patient group, because they are so severely ill. They

are often unconscious for long periods during their ICU stay, due to sedation or the
illness itself (e.g. brain hemorrhage). We also know from research that some ICU
patients struggle to regain their usual level of cognitive function (174). All this is
important to consider when researchers ask them to participate in studies and give
informed consent. In the present study the ethical dimensions were considered
before and during contact with ICU survivors. The research group concluded that the
burden of the questionnaires would be quite low. When the ICU survivors received
the survey in the mailbox, they had plenty of time to complete it (14 days) and they
could complete it at home The different questions about pain, symptoms and HRQOL
may have reminded them of their critical illness and how their life situation had
changed, thus recalling unpleasant memories; on the other hand, such memories
and such an understanding of their life situation were most likely already present.
When the ICU survivors were contacted by phone, the information on the study was

presented as neutrally as possible and with as little pressure as possible. If the
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researcher sensed that the ICU survivor did not want to participate, but found it
difficult to say so, the researcher emphasized that the participation was voluntary.
The researcher’s experience was that the ICU survivors who did not want to
participate had no problem with saying so; the majority, however, was positive to
research and wanted to participate. Some felt gratitude towards the hospital and the
ICUs who had treated them and wanted to repay them with their participation. These
ICU survivors were of course informed that the participation was voluntary, and that
they should not feel obliged to participate due to gratitude. The research group
thought that research on ICU survivors was important to improve future care for this

group, and that no others could provide the information the ICU survivors provided.

6.3 Strengths and Limitations
The strength of the present study is that its sample consisted of former severely ill

patients (see 6.1.1). This, however, may also be the reason for the response rate
being 62%. Others (157, 158) have reported that the most severely ill are difficult to
study, and the severity of the illnesses may explain our relatively low response rate
and the relatively high dropout rate of 32 %. Even though the dropout rate was higher
than wanted, there was no difference between dropout and study sample (Table 1).
The strength of this present study is that it is prospective and longitudinal and that
the item missing value was low (See 5.1) at both 3 months and one year.

A limitation to the study is the large group of ICU survivors we could not reach
due to missing contact information (phone number). The primary contact with the ICU
survivors was made by phone, and for some reason it is not common to record the
ICU patients’ phone number in their medical records. Despite reminders to the health

care personnel to record phone numbers, many numbers were lacking. We searched
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thoroughly in public phone records (1881, yellow pages etcetera), but still quite a few
numbers were missing. In Norway today, you do not need to have your phone
number in a public record if you do not want to. To the ICU survivors with lacking
phone numbers we sent study information and consent form by ordinary mail, but
unfortunately that approach did not yield any results. We did not contact next of kin,
unless it was a spouse, as we did not have permission from REK to do so.

The survey as a method has its limitations. It is not possible to ask follow-up
questions, and misunderstandings cannot be addressed. Surveys are also known to
have a decreasing response rate and a high dropout rate, and this may threaten their
ability to provide data that can be generalized. The qualitative interview is another
method that could have been applied to this sample, but then again one would get
different data, and it would be difficult to interview 118 ICU survivors. The method
would be too time-consuming and too expensive as ICU survivors come from all over
Norway, and the ability to generalize from qualitative data may be limited (175, 176).
Since this was a study about pain, symptoms and HRQOL we thought, and still think,
that self-reporting was the most appropriate choice with regards to presenting ICU
survivors’ subjective experience of pain, other symptoms and HRQOL. Other
research (e.g. pain research) has shown that by proxy reporting does not yield the
same results as self-reporting; by proxy reporting may both over- and under-report
pain (177). Another possible limitation could be that the instruments are not tested for
validity and reliability for an ICU population.

Another concern may be the external validity with regards to the study’s
sample. Comparable data from The Norwegian ICU registry includes ICU patients
with stays longer than 24 hours (2), but in this present study all ICU survivors had

ICU stays longer than 48 hours. This may challenge the external validity of the



78

present study, and we do not know if the present study’s findings are valid for ICU
survivors with shorter ICU stays than 48 hours. The ICU survivors in this present
study were included after an ICU stay in OUS Rikshospitalet, which is a tertiary
reference hospital in Norway. Thus, results of the present study may not apply to all
ICU survivors in Norway. However, we believe the findings may be representative for
other ICU survivors from comparable hospitals in Norway (e.g. other tertiary
reference hospitals like Haukeland University Hospital, St Olavs Hospital, University

Hospital of North Norway).

6.4 The concept of chronic pain — persistent pain — pain
There are some challenges associated with describing pain or chronic pain. By

definition pain is a subjective phenomenon, and so is chronic pain (23). In the
different pain societies and in research different terms have been used; chronic pain,
persistent pain, acute pain (178). Pain is often measured with numeric instruments,
such as NRS. There is, however, a challenge associated with this: If two people
experience the same pain, they may rate it totally differently on the NRS scale. Acute
pain may be more understandable than chronic or persistent pain. If you break an
ankle or have surgery, the expectation is that this is painful and that you will need to
take some form of analgesics. The pain will normally subside in a few days or weeks,
until you are free of pain. Conversely, chronic pain is a bit more complex to
comprehend. There are different definitions of when acute pain becomes chronic,
both 3 and 6 months since the onset of pain are widely used time markers, but the
International Association for the Study of Pain (IASP.org) also recognizes 1-12
months as the transition point from acute to chronic pain; it all depends on when

normal healing has occurred (Classification of Chronic Pain IASP 2011). There has
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been a growing objection to the term chronic pain due to how chronic pain is defined;
as “pain which persists past the normal time of healing” (178). The time of healing is
the problem. People with chronic pain often focus on the healing of tissue rather than
learning how to cope with the chronic pain. Persistent pain is now more widely used,
as this term does not include normal healing in its definition.

Another challenge associated with chronic pain is how to measure it (135). In
the present study we asked the ICU survivors to report pain 3 months and 1 year
after their ICU stay. The time point of 3 months was chosen based on one of the
transition points from acute to chronic pain (25). The question still remains: Is it
possible to measure chronic pain as an incidence report? Ideally, the ICU survivors
would have reported their pain on a daily basis (or weekly) from ICU discharge and
up to 3 months and maybe up to 1 year. However, this would have been too heavy a
burden on the ICU survivors and focusing on pain every day may not have been
good for them. The present study shares the challenge of how to report chronic pain
with other studies (53, 54), and the question still stands: Has this study measured
chronic pain or only the presence of pain? In most studies of persistent pain after
surgery or ICU-treatment, the patients are asked to report presence of pain without
questioning about duration and temporal pattern. In the study information where we
explained the rationale of the study, the term chronic pain was used, and we asked
the participants about previous chronic pain.

There was a large difference in the prevalence of chronic pain prior to the
ICU stay and the prevalence after ICU discharge (see results). Based on this
difference we have reason to believe that the pain measured was chronic, but
measuring pain more often and in closer proximity to the ICU stay would have given

us a higher certainty.
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The choice of studying use of Fentanyl and the maximum doses of Fentanyl in
the ICU as possible risk factors for chronic pain post-ICU was not as successful as
we had hoped. This is in accordance with Hayhurst et al (179) who did not find any
associations between opioid use in the ICU and pain intensity or pain interference at

3- and 12 months after the ICU stay.

6.5 General discussion
The short answer to the question, “How are the ICU survivors doing after their ICU

stay?” for the sample in this present study is perhaps “Okay, fair, good”. The long
answer is the discussion that follows below. How do the present study’s findings
compare with updated research? Towards the end the discussion also includes a

discussion on the present study’s results and the theory of unpleasant symptoms.

6.5.1 Pain in ICU survivors
The ICU survivors in the present study experienced pain after their ICU stay. The

prevalence of pain at 3 months (49.2%) was the same or a bit higher than other
studies (28% to 44%) (53, 54, 180), but the mean intensity and interference are low
to moderate. Then again, if we study the range score of intensity and interference we
find a large range for several for the scores (0-10) (Table 6). There are a few ICU
survivors who experience both high pain intensity and interference, but the majority of
ICU survivors do not. The study sample size was not large enough to perform sub-
group analysis. The use of analgesics was also low to moderate. The reduction in
pain prevalence at 1 year to 38.2% can be interpreted as recovery for the ICU
survivor. The reduction in pain prevalence at 1 year is also the reason why | argue

that the pain prevalence is mostly the same as in the studies mentioned above. It
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might be the result of asking the ICU survivors about pain at different time points after
the ICU stay. None of the other studies asked about pain before 6 months after the
ICU stay (53, 54, 180).

One interesting finding in the present study is the most commonly reported
pain locations in this sample: the shoulders/upper arms at both 3 months (29.3%)
and 1 year (55.8%) and the ankles/feet and extremities at 1 year (Figure 3). These
locations are not related to the admission diagnosis, but they may very well be
connected to the critical illness or the ICU treatment. The presence of shoulder pain
is the same as Battle et al. (180) found in their study, but the prevalence was higher
in this present study. It is worth mentioning that shoulder pain is less common in the
general population, only 9 % reported shoulder pain in a large European survey (31)

Only 7.5 % reported that they had chronic pain prior to the ICU stay. This
prevalence of chronic pain is far lower than what is reported in Norwegian surveys,
varying from 24 to 40 (31, 181, 182). Prevalence of chronic pain varies tremendously
between studies (from 8 to 64 % in a recent meta-analysis) (183) and is dependent
on different definitions of chronic pain and different methodology (183). The chronic
pain prevalence score in this study may be biased by the retrospective report and the
most plausible explanation for this is the theory of response shift (184, 185). The
theory of response shift suggests that a life-changing event like an ICU stay may
change the way a person thinks about his or her past health. The person adapts to
the new reality and so health complaints from before the ICU stay seem to be trivial
and of minor importance (184).

An interesting study from Latronico et al. (186) found that ICU survivors may
have pathology in the small nerve fibers which again may cause pain post-ICU. It is

well established that many ICU survivors suffer from CIPNM, which today often is
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referred to as intensive care acquired weakness, which often affects the extremities
(187-189). The present study did not perform any neurophysiology examinations, but
the findings of Latronico et al. (186) are quite interesting and may provide a

physiological explanation for the presence of pain among ICU survivors.

6.5.2 Other symptoms in ICU survivors
The prevalence and level of symptoms in the present study is on the low side

compared to previous international studies. Previous studies have found a
prevalence of anxiety of approx. 42-43% (85, 190) and a prevalence of depression in
the range of 8 to 57 (9, 85, 159, 190), and the present study found a prevalence of
anxiety of 24.1% at 3 months with a small increase to 28.3% at 1 year, and a
prevalence of depression of 15.4 % and 12.8 % respectively. Milton et al. (191)
found, in a mixed ICU population from Sweden, a prevalence of anxiety of 16% with a
HADS A cutoff of >7 and a prevalence of depression of 21% (HADS D cutoff >7) at 3
months. Milton et al. (191) also found a prevalence of PTSS of 13% (PTSS 10 part B
cutoff >34). When comparing the present study with Milton et al. (191), it seems as if
Norwegian ICU survivors experience more anxiety, the same level of PTSS, but are
less depressed than the Swedes. Compared to the rest of the world’s population,
Norwegians and Swedes are regarded as very similar people from very similar
societies, so the explanation would not seem to be cultural, although upon closer
scrutiny Scandinavian populations do show variations between nations. We do not
know why Scandinavians report less anxiety and depression than other populations,
but high living standards, high-quality and free public health care might contribute to
this phenomenon (192). The Scandinavian populations also score high on happiness

and satisfaction with life (193).
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In addition to pain, sleep disturbance was the most prevalent symptom among
the ICU survivors in the present study, with 49.2% at 3 months and 46.5 % at 1 year.
Sleep disturbance seems to be a prominent problem for ICU survivors in other recent
research (194). Altman et al.’s review from 2017 (194) found severe sleep
disturbance at approx. 3 months to be in the range of 34-64%, and in the range of
10-61% after 6 months. They also found that sleep disturbance declined over time.
These findings correspond well with the findings of the present study.

There was an association between the prevalence of pain and all symptoms
except lack of energy. Research on other patient groups has found an association
between pain and other symptoms (195-197). We do not know, however, whether the
pain came first and then the other symptoms followed, or vice versa. Neither do we
know whether there is some physiological trait (e.g. genes) that makes some
individuals predisposed for developing pain, depression and fatigue with the right
exposure. Miaskowski et al. (93, 94) have done several studies on multiple co-
occurring symptoms. Multiple symptoms indicate that several symptoms occur
together and influence each other and increase the symptom burden. The present
study also found a few individuals who suffered from a multiple co-occurring
symptom burden with four symptoms or more.

The term multiple co-occurring symptoms is not used frequently regarding ICU
survivors, but there has been more and more research in recent years on Post
Intensive Care Syndrome (PICS). PICS is defined as “new or worsening impairment
in physical, cognitive, or mental health status arising after critical illness and
persisting after the ICU discharge (198)”. ICU-acquired neuromuscular weakness is a
part of PICS. PICS may be another approach to study some of the same

phenomena. Multiple symptoms studied with a self-reporting questionnaire is an
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important part of PICS, but physiological tests such as neurophysiology tests, walking
test and tests of muscular strength alongside cognitive tests must also be performed
to complete the picture. If these tests should become part of standard post-ICU care,
multidisciplinary follow-up clinics for ICU survivors must be established. So far this is

not standard care in Norway. ICU follow-up clinics are established in other countries.

6.5.3 Health-related quality of life
ICU survivors in the present study experienced reduced physical and mental

HRQOL, but the reduction in mental HRQOL was so small that it was within the SD of
the mean MCS of the normal population. There was an improvement in both scores
from 3 months to 1 year. Previous research has found a statistically significant
reduction in both physical and mental HRQOL and an improvement over time in both
physical and mental health (6, 53, 199). This finding also appears in a Norwegian
population of ICU survivors (5), and new research from Scotland (200). Why this
particular sample of ICU survivors reports a smaller reduction in MCS may be
associated with the high level of social support (total SPS score and sub provisions)
in the present study. The positive effect of social support on health outcomes and
HRQOL has been shown in previous research on other patient groups (117, 201,
202).

The present study compared HRQOL in ICU survivors with results from a
norm-based population. Other researchers have, however, found that preexisting
comorbidity is associated with lower HRQOL: The more comorbidity, the larger
reduction in HRQOL (7, 82). This finding was confirmed by Giriffith et al. (200) in

2018.
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Pain interference with normal work and daily activity had the largest negative
association with physical HRQOL at both time points, and even though the pain
interference increased from 3 months to 1 year, the association with HRQOL was
reduced. This finding may seem contradictory, but the theory of response shift (185)
may provide a possible explanation for this. With regard to the pain interference
score, the ICU survivors may have expected the pain to improve from 3 months to 1
year, but then, at 1 year, the ICU survivors may have accepted the pain and its
interference as having become chronic/persistent. However, the theory of response
shift argues that the life-changing event, critical iliness, leads to a change in the
perception of the ICU survivors’ life and health status, so even though the pain
interference was higher, the association with physical HRQOL was less. The here

and now are more important than what was before the critical iliness.

6.6 The present study’s findings and TOUS

TOUS as a mid-range theory may help us to understand this present study’s findings.
The concept of the symptom in TOUS is understood as more than just an isolated
symptom, like pain, for instance. Pain as a symptom may appear alone or together
with other symptoms, such as fatigue and sleep disturbance, and the symptoms may
all interact with each other. If you are in pain, it is well known that falling asleep is
difficult. As discussed earlier, pain is a complex symptom, difficult to understand and
do research on, because it is so subjective in its description (6.4 and 6.5.1). When
pain is understood as a symptom in TOUS, it becomes clearer that it is unwise to try
to understand pain as an isolated phenomenon, and better to try to understand pain
in relation with other symptoms and influencing factors. In the present study we did

not investigate the different dimensions of the symptoms, so | will not comment on
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intensity, distress, timing and quality, other than stating that they may or may not vary
from symptom to symptom. The different dimensions may also vary over time,
according to Lenz (122). The influencing factors may be the ICU survivor’s physical
HRQOL, his/her mental HRQOL, and the situational factors may be other resources
around the ICU survivor, such as family, social support, rehabilitation facilities etc. All
these factors may influence the different symptoms that the ICU survivor
experiences. If the ICU survivor is depressed, the mental HRQOL can be reduced.
This reduction in mental HRQOL may again influence pain, sleep disturbance and
fatigue. If the physical HRQOL is reduced, the ICU survivor is not able to walk the
way he/she used to, which could also influence symptoms like pain and sleep, and
possibly interact with mental HRQOL. In paper 3 of the present study, pain
interference influenced both statistically significant and clinically relevant HRQOL,
especially physical HRQOL. HRQOL is here interpreted as the performance part of
TOUS. Both mental and physical HRQOL may have a reciprocal influence on both
the symptoms and the different influencing factors, so that physical HRQOL may
influence pain and psychological and physiological factors and mental HRQOL may
also influence fatigue, sleep disturbance and how the ICU survivor relates to his or
her social network (situational factor). Since TOUS is a mid-range theory it can also
be of use in a more clinical setting than research. Modern health care is often
organized in outpatient clinics for the various organs (e.g. gastro-, surgical, heart
failure, orthopedics, pain, etcetera). This type of organization makes it easy to lose
perspective of the patient’s total health status, and the different physicians and
nurses may only see what they are looking for in relation to their particular “organ”. If
TOUS was used as a framework to understand symptoms in outpatient clinics,

maybe it would be easier to see the whole picture, i.e. the individual’'s total HRQOL.
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7.0 Conclusion
The prevalence of chronic pain in ICU survivors was 49.2 % at 3 months and the
prevalence of chronic pain was reduced to 38.2 % at 1 year. Pain was strongly
associated with anxiety, depression, PTSS, fatigue and sleep disturbance at both 3
months and 1 year after ICU discharge. HRQOL was reduced in the ICU survivors at
3 months and 1 year; the greatest reduction was in physical HRQOL at 3 months.
Pain interference had the largest negative association with reduction in physical
HRQOL, but comorbidities also had a negative association with physical HRQOL.
Social support on the other hand had a positive association with mental health at 3
months. Despite this, ICU survivors in our study seems to manage life fairly well, and

pain and HRQOL improved during the first year after ICU-discharge.

7.1  Further research
There is still a need for more in-depth understanding of the recovery and

rehabilitation of ICU survivors. The high prevalence of shoulder pain in the present
study needs further investigation, for example through thorough clinical examination,
before we can find possible causes and develop interventions that may reduce this
pain. We also still have more work to do to improve their physical HRQOL post-ICU.
The challenge is the heterogeneity within the group of ICU survivors and how to
reach the ones who need help. One size does not fit all, and we need to develop
tools to identify the ICU survivors who may benefit from targeted interventions. It
seems evident that we need to develop and examine the effectiveness of individual

follow-up treatment and care for the ICU survivors.
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7.2 Clinical implications
Even though this was an exploratory study and not designed to test an intervention,
we think that our findings are interesting for health care professionals and ICU
survivors. Follow-up programs for ICU survivors are of increasing interest. The result
of the present thesis adds to already existing information on ICU survivors’ outcome.
The results may enable multi-disciplinary health care professionals to identify
individual challenges regarding pain, symptoms and HRQOL after an ICU stay. This

could eventually lead to better care for the ICU-survivors.
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8.0 Errata

In paper 3 there is an error in table 2 in the tables sub text. It's stated that the
statistical comparison was paired samples t-test. This in not correct and should be
linear regression model for repeated measures (GLM). This is corrected in table 7 in

the synopsis.
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Abstract

Background

Experiences during a stay in the intensive care unit (ICU), including pain, delirium, physical
deterioration, and the critical iliness itself, may all influence survivors’ health-related quality
of life (HRQOL). However, few studies have examined the influence of social support,
comorbidity, and pain interference on ICU survivors’ HRQOL.

Objectives

To investigate possible associations between social support, number of comorbidities, and
pain interference on HRQOL in ICU survivors.

Methods

ICU survivors responded to a survey 3 months (n=118) and 1 year (n = 89) after ICU dis-
charge. HRQOL was measured using the Short Form Health Survey-12 (v1), social support
using the revised Social Provision Scale, pain interference using the Brief Pain Inventory—
Short Form, and comorbidities using the Self-Administered Comorbidity Questionnaire.

Results

Physical and mental HRQOL were reduced at both 3 months and 1 year in ICU survivors
compared with the general population. This reduction was more pronounced at 3 months for
physical HRQOL, while a small reduction in mental HRQOL was not clinically relevant.
Social support was statistical significantly positively associated with mental HRQOL at 3
months, while number of comorbidities was statistical significantly associated with a reduc-
tion in physical HRQOL at 3 months and 1 year and mental HRQOL at 1 year. Lastly pain
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interference was significantly associated with a reduction in physical HRQOL at 3 months
and 1 year.

Conclusions

ICU survivors primarily report reduced physical HRQOL. Social support was positively asso-
ciated with mental HRQOL, while number of comorbidities, and pain interference were all
significantly associated with a reduction in HRQOL. Pain interference was associated with
the largest reduction in HRQOL.

Introduction

Today, most intensive care unit (ICU) patients survive their ICU stay [1], although they may
experience critical illness, trauma, or deterioration of chronic disease, and many require sup-
port with a ventilator, vasoactive drugs, or dialysis. During their ICU stay, patients may experi-
ence sleep deprivation [2-4], pain [5], discomfort [6], delirium [5], and physical deterioration
[7]. All of these experiences, and the critical illness itself, may negatively be associated with
ICU survivors’ health-related quality of life (HRQOL) long after their ICU stay [8-16]. Previ-
ous research on this population has demonstrated that preexisting disease or comorbidity has
a negative impact on HRQOL following an ICU stay [8, 17, 18], and that chronic pain had a
negative impact on HRQOL [19]. Quality of life (QOL) is a multidimensional concept that, in
its broadest interpretation, comprises almost every aspect of life, includes numerous defini-
tions [20, 21]. For the purposes of this study, we used the definition of QOL that regards a per-
son’s sense of satisfaction or dissatisfaction with areas of life that are important to them [22].
HRQOL, then, is QOL in the context of health and illness [23].

Research on patients with cardiac diseases have shown that social support may predict bet-
ter health and better physical function [24]. Cancer research has shown that help from friends
and family is important for patient recovery and coping [25]. ICU survivors often undergo
dramatic changes in health and functioning [26-28]. Their social life may also be altered
because of reduced contact with family and friends during their ICU and hospital stays, and
because they are absent from work, school, and/or leisure activities. It may take a long time for
these patients to regain normal activity levels, if they ever do [29, 30]. We hypothesized that
these factors could explain changes in HRQOL. Previous research [31] found that instrumental
and emotional social support influence HRQOL in ICU survivors; however, to our knowledge,
little other research has been conducted on social support in ICU survivors and its impact on
HRQOL. The aim of the present study was to investigate a possible association between social
support, pain interference, and comorbidity on HRQOL 3 months and 1 year after ICU
discharge.

Material and methods

This was an exploratory study with a longitudinal design and two data collection time points: 3
months and 1 year following ICU discharge.

Settings and sample

ICU survivors from two mixed surgical and medical ICUs (ICU 1 and ICU 2) at Oslo Univer-
sity Hospital, a tertiary referral hospital, were included. ICU 1 and ICU 2 have 11 and 9 beds,
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respectively, and neither treats trauma patients. The study took place from May 2010 to Janu-
ary 2014. ICU survivors aged 18 years or older with an ICU stay longer than 48 hours were
invited to participate. The other inclusion criterion was the ability to read, write, and under-
stand spoken Norwegian, so that the participant could complete the study questionnaires;
patients with reduced cognitive function or terminal illness were excluded. Level of cognitive
function and/or terminally ill status was established with assistance from the ICU survivor’s
next of kin if they were unable to speak with the investigator (AKL) over the phone. Of the 348
patients contacted, 193 consented to participate. Among these, 118 and 89 patients completed
the questionnaires at 3 months and at 1 year, respectively.

Data collection

Three months after discharge, all eligible patients were contacted by telephone, informed
about the study, and invited to participate. The ICU survivors who consented to participate
got the questionnaire, study information in writing and informed consent by mail. If the ICU
survivors did not reply within 14 days they got the questionnaire, information and consent
form once more. The first author (AKL) used ICU electronic medical records to collect infor-
mation on diagnosis, length of ICU stay, days on ventilation, and disease severity. Study partic-
ipants completed questionnaires regarding HRQOL, social support, and pain interference;
they also reported demographics (i.e., age, sex, education, marital status, and children), and
comorbidities.

Severity of disease during intensive care unit stay. Two measures were used to assess
disease severity during ICU stay: the Simplified Acute Physiology Score II (SAPS II) and the
Sequential Organ Failure Assessment (SOFA) score. The SAPS II was developed to quantify
the likelihood of hospital mortality in ICU patients [32] and is based on multiple parameter
values (vital signs, Glasgow Coma Scale, and the presence of malignancy or human immuno-
deficiency virus infection) measured during the first 24 hours after ICU admission. These val-
ues are summed for a total SAPS II (range 0-163), with a higher score indicating greater
severity of illness. SAPS II has been shown valid and reliable for use in medical, surgical [32],
and coronary ICU patients [33]. A SAPS II score of 29 indicate a mortality of 10% and if the
SAPS II score increase to 40 the morality also increases to 25%. If the SAPS II score increase to
64 and above the morality increase to 75% [32].The SOFA score describes different levels of
organ failure over time, as well as the risk of death from sepsis, and has been used with many
critically ill patients and patient groups [34]. The SOFA score has been shown valid and reli-
able in adult ICU patients [35]. The SOFA score is based on respiratory, cardiovascular,
hepatic, coagulation, renal, and cognitive failure, each rated on a 4-point scale (total score
range 0-24). A higher SOFA score indicates a higher level of organ failure and a higher risk of
death. SOFA score of 0-6 may on a group level indicate mortality of 10%. If the SOFA score
increase to 7-9 mortality increases to 15-20%, and SOFA score of above 15 indicates mortality
of above 90% [35]. Both SAPS II and SOFA scores provide information about critical illness
severity and can be used to predict mortality.

Comorbidities. Comorbidities were assessed using the Self-Administered Comorbidity
Questionnaire (SCQ) [36], which includes 13 common and three optional medical conditions.
The SCQ allows the informant to report both severity of comorbidities and their impacts on
their daily life. For this study, four common comorbidities (headache, skin diseases, bowel dis-
eases, and muscular diseases) were added to the standard 13. Only the total number of comor-
bidities was used in our analyses, but the most common comorbidities are presented.

Heath-related quality of life. HRQOL was scored using the Short Form Health Survey-
12 (v1) (SE-12), which measures total health status. The SF-12 (v1) consists of 12 questions
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about eight health concepts: physical functioning, role-physical, bodily pain, general health,
energy/fatigue, social functioning, role-emotional, and mental health. These concepts are
summed to create a Physical Component Summary (PCS) and a Mental Component Summary
(MCS) [37]. The SE-12 PCS and MCS are calculated using norm-based data from the 1998
general US population, with a mean of 50 (standard deviation [SD] 10), which is similar to the
general Norwegian population, which has a mean PCS of 50.3 (SD 8.8) and mean MCS of 50.6
(SD 9.9) [38]. The mean cutoff score of 50 means that if the study sample scores a mean value
for PCS below 50, then they have reduced physical health compared with the general popula-
tion; if the study sample scores higher than 50, then they have better physical health compared
with the general population. This also applies to the MCS. Higher summary scores indicate
better HRQOL. The SF-12 is widely used and has been validated for use in many patient
groups, as well as the general population, and has been translated into many languages, includ-
ing Norwegian [38]. The SF-12 has specifically been shown to be valid and reliable in relation
to, and to be a good alternative for, the longer SF-36 [37, 38].Based on recommendation from
Ware et al [39] a reduction of 5.0 in PCS and MCS score was considered to be clinical relevant
in this present study.

Social support. Social support was measured using the revised version of the Social Provi-
sion Scale (SPS) [40-42]. The revised SPS consists of 16 assertions about social support that
may apply to the individual. Responses options include: strongly disagree, disagree, agree,
and strongly agree, representing the degree to which each assertion describes the individual’s
social support situation. A high score indicates a high level of social support [43]. The 16 asser-
tions are summed to create four provisions—reassurance of worth, attachment, nurturance,
and social integration—each of which has a maximum score of 16, consistent with previous
research [43]. The total SPS score is calculated by summing the scores of the four provisions
(maximum score 64). The revised SPS has been shown to be valid and reliable for use with
older adults living in Norway [43], and the original SPS has been used in studies of hospital
nurses [44], pregnant women, first time mothers [45], and schoolteachers [46]. The primary
differences between the original and revised SPS are the decrease from six to four provisions,
respectively, and a change in total score from a maximum of 96 in the original to 64 in the
revised version. There are no cut off value to this instrument [43].

Pain interference. Pain was evaluated using the Brief Pain Inventory-Short Form (BPI-
SF) [47, 48]. The BPI-SF assesses pain occurrence, intensity, location, relief, and interference
with function. The BPI-SF has well-established validity and reliability in different patient
groups [49-54]. The ICU survivors in our sample were divided into groups based on their
answer to the first BPI-SF question, “Do you have pain?” The pain group included those who
responded “yes”, and the no-pain group included those who responded “no” or whose scores
were “0” on all four dimensions, consistent with previous use of the instrument [55, 56]. Pain
interference with the seven functional domains was rated on a numerical rating scale from 0
(does not interfere) to 10 (completely interferes). In our analyses, we only used the pain inter-
ference score of the two highest interference score. We chose this, rather than the mean of all
seven pain interference scores (in BPI-SF), because the latter would be too general and inade-
quately describe the sample.

Ethics

The study was approved by the Hospital Data Inspectorate and the Regional Committees for
Medical Research Ethics in Norway (reference number 2012/4b S-07505b). Only patients who
gave informed consent participated; written consent was administered 3 months after ICU dis-
charge. The study is also registered in Clinical Trials: NCT02279212.
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Statistical analyses

Sample characteristics are presented as the mean and standard deviation (SD), median and
interquartile range (IQR), or proportions with percentages. Associations between social sup-
port, number of comorbidities, pain interference, and HRQOL were tested using a linear
regression model at 3 months, and again at 1 year, after ICU discharge. For the linear regres-
sion analysis, ICU survivors in the no-pain group (based on BPI-SF) were assigned a pain
interference score of 0. P-values < 0.05 were considered statistically significant, and all tests
were two-sided. All analyses were performed using IBM SPSS (version 23; IBM SPSS, Armonk,

NY, USA).

Results

Demographic- and clinical characteristics of the sample

The mean age of the sample was 55.1 years (SD 14.4), 63.6% (n = 75) were male, 62.7%
(n = 74) were married or had a partner, and 77.1% (n = 91) had children (either young or
adult children) (Table 1). The mean SAPS IT and SOFA score was 44.9 (SD 16) and 8.8 (SD

Table 1. Survivors’ demographics, clinical characteristics, and social provision scale scores 3 months after inten-

sive care unit discharge.

Characteristics 3 months
Mean (SD)
Age 55.1(14.4)
Number of comorbidities 2.0(1.6)
Sex n (%)
Male 75 (63.6)
Female 43 (36.4)
Education
Primary 59 (50.9)
Secondary 15 (12.9)
University/College 42 (36.2)
Marital status
Married/partnered 74 (62.7)
Divorced/separated/widowed/unmarried 44 (37.3)
Children 95 (80.5)
Children younger than 15 years old 31(26.3)
Children older than 15 years old/adult children 64 (54.2)
No children 23 (19.5)
Significant negative life incidents (during last 4 weeks)
Death in family or close friend 18 (18.6)
Severe financial problems or living conditions 4(4.2)
Clinical characteristics Median (IQR)
ICU LOS (days) 9 (5-15)
MYV duration (days) 6(3-12)
Mean (SD)
SOFA score 8.8(3.4)
SAPS II score 44.9 (16.0)

SD = standard deviation, IQR = interquartile range, ICU LOS = Intensive care unit length of stay, MV = mechanical

ventilation, SOFA = Sequential Organ Failure Assessment, SAPS II = Simplified Acute Physiology Score II

https://doi.org/10.1371/journal.pone.0199656.t001

PLOS ONE | https://doi.org/10.1371/journal.pone.0199656 June 25, 2018

5/13


https://doi.org/10.1371/journal.pone.0199656.t001
https://doi.org/10.1371/journal.pone.0199656

®PLOS | o

Health-related quality of life in intensive care survivors

3.4), respectively. The median number of days on a ventilator in the ICU was 6.0 (IQR 3-12),
and the median ICU length of stay (LOS) was 9.0 (IQR 5-15). The mean number of comorbid-
ities was 2.3 (SD 1.7), most common of which were back/neck pain at 30.9% (n = 30), hyper-
tension at 29.9% (n = 29), cardiac disease at 27.6% (n = 27), headache at 20.8% (n = 20), and
cancer at 15.8% (n = 15). The two interference items with the highest mean scores were “inter-
ference with normal work” and “interference with daily activity” after ICU discharge and both
mean scores increased slightly compared with 1 year [57].

Health-related quality of life in intensive care unit survivors at 3 months
and 1 year

Overall, we found that compared with normative values (mean 50, SD 10), ICU survivors had
a clinically relevant reduction in HRQOL PCS scores (mean 39.3, SD 10.9) and a minor reduc-
tion in HRQOL MCS scores (mean 47.7, SD 10.9) at 3 months. At 1 year, the mean PCS score
increased to 43.4 (SD 12.0), and the mean MCS score normalized at 49.3 (SD 10.3). The
improvement in PCS scores from 3 months to 1 year was statistically significant (p < 0.01),

however the small improvement in MCS scores did not reach the level of statistical significance
(Table 2).

Influence of social support, comorbidities, and pain interference on health-
related quality of life

Total social support had a statistically significant positive association with MCS at 3 months

(p < 0.01), but not on PCS at 3 months. Total social support was not statistically significantly
associated with either PCS or MCS at 1 year (Table 3). Of the individual provisions, only
attachment was statistically significant negatively associated with PCS at 3 months (p = 0.02)
and a positively associated with MCS at 1 year (p = 0.03) (Table 3). There was a statistically sig-
nificant reduction in total SPS scores from 3 months to 1 year, and in attachment from 3
months to 1 year (Table 2).

Number of comorbidities was statistically significantly negatively associated with PCS at
both time points (p < 0.01) and with MCS at 1 year (p = 0.01) (Table 3). Pain interference with
both normal work and daily activity was associated with a clinically relevant and statistically
significant reduction in PCS at 3 months (p < 0.01, each) and 1 year (p = 0.03 and p = 0.05,

Table 2. Changes in social support and health-related quality of life from 3 months to 1 year after intensive care unit discharge.

3 monthsn =118 1yearn =89 95% CI p-value
Mean (SD) Mean (SD)
Total SPS score 56.1 (6.3) 54.0 (6.5) [0.47; 3.63] 0.01
Individual provisions
Reassurance of worth 14.7 (1.7) 14.4 (1.9) [-0.11; 0.77] 0.13
Attachment 14.9 (1.7) 13.2 (2.5) [1.01; 2.27] <0.01
Nurturance 12.2 (2.7) 12.3 (2.8) [-0.74; 0.53] 0.75
Social integration 14.3 (1.7) 14.1 (1.8) [-0.23; 0.59] 0.38
SF-12
PCS score 39.3 (10.9) 43.4 (12.0) [-7.0; -2.2] <0.01
MCS score 47.7 (10.9) 49.3 (10.3) [-3.2;1.4] 0.43

SD = standard deviation, 95% CI = 95% confidence interval, SF-12 version 1 Physical Component Summary (PCS) and Mental Component Summary (MCS) relative to

1998 US Population baseline, SPS = revised Social Provision Scale. Statistical test: paired samples t-test, SF-12 = Short Form Health Survey-12

https://doi.org/10.1371/journal.pone.0199656.t002
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Table 3. Influence of social support, comorbidity, and pain interference on health-related quality of life 3 months and 1 year after intensive care unit discharge.

Physical Component Score Mental Component Score
Variable B | 95%CI p-value B | 95%CI p-value
3 months
Total SPS score -0.22 [-0.51;0.08] 0.15 0.60 [0.32;0.89] <0.01
Reassurance of worth 0.06 [-1.45; 1.58] 0.93 -0.01 [-1.58; 1.56] 0.99
Attachment -1.75 [-3.20; -0.31] 0.02 1.25 [-0.24; 2.75] 0.10
Nurturance 20.19 [-0.97; 0.59] 0.64 0.28 [-0.53; 1.08] 0.50
Social integration 0.51 [-1.02;2.04] 0.51 0.61 [-0.98; 2.19] 0.45
Number of comorbidities -2.44 [-3.74; -1.14] <0.01 -1.19 [-2.53;0.16] 0.08
Pain int.-Daily activity -10.92 [-14.61; -7.24] <0.01 -3.93 [-8.22; 0.36] 0.72
Pain int.- Normal work -12.08 [-15.61; -8.56] <0.01 -4.89 [-9.00; -0.78] 0.02
1 year
Total SPS score 0.57 [-0.47,0.58] 0.83 0.34 [-0.14, 0.82] 0.17
Reassurance of worth 0.64 [-0.84; 2.13] 0.39 0.48 [-0.78; 1.73] 0.45
Attachment ~0.41 [-1.58; 0.76] 0.49 1.09 [0.11; 2.08] 0.03
Nurturance 0.09 [-0.85;1.02] 0.85 -0.08 [-0.87;0.71] 0.84
Social integration -0.33 [-2.03; 1.36] 0.70 -0.50 [-1.92; 0.93] 0.49
Number of comorbidities -3.25 [-4.40; -2.10] <0.01 -1.66 [-2.63; -0.70] 0.01
Pain int. -Daily activity _7.52 [-12.73; -2.30] 0.05 ~2.48 [-7.88; 2.92] 0.36
Pain int.- Normal work -7.39 [-12.13; -2.66] 0.03 -1.93 [-6.85; 3.00] 0.44

95% CI = 95% confidence interval, SF-12 version 1 Physical Component Summary (PCS) and Mental Component Summary (MCS) relative to 1998 US Population

baseline, SPS = revised Social Provision Scale. Pain int. = pain interference. Statistical analysis: Linear regression

https://doi.org/10.1371/journal.pone.0199656.t003

respectively). Only pain interference with normal work’s association with MCS was statistically
significant at 3 months (p = 0.02) (Table 3).

Discussion

We found statistically significant and clinically relevant reduction in PCS for the ICU survivors
compared with the normative population at both 3 months and 1 year after ICU discharge, but
only a minor reduction in MCS. Further, there was a statistically significant reduction in total
social support from 3 months to 1 year. Only one of the provisions, attachment, was statisti-
cally significantly associated with PCS at 3 months and with MCS at 1 year.

Our findings on HRQOL are consistent with previous studies over the last two decades
[13-15, 21, 58-60]. The general findings from previous studies of ICU survivors have shown a
large reduction in physical HRQOL after an ICU stay [15, 58-60], whereas the reduction in
mental HRQOL is commonly found to be smaller. Our sample of ICU survivors’ mental health
was similar to the normative population 1 year after discharge. The theory of response shifts
[61] may explain our participants’ unchanged mental HRQOL reports. According to theory of
response shifts [61], ICU survivors change their internal standards, values, and conceptualiza-
tion of QOL—a response shift—and thus may report their MCS similar to that of the norma-
tive population.

One explanation for the finding that social support decreased from 3 months to 1 years, is
that at 3 months, the ICU survivors were still in a rehabilitation situation, during which family
and friends might have been aware that social support was more important, whereas at 1 year,
this need for support may have normalized, and friends and family would likely have shifted
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their focus from the ICU survivor’s rehabilitation to normal activities, possibly leading the
ICU survivor to perceive less social support and feel less attached to their social network.

It is difficult to compare our SPS and individual provision scores with other studies in
which the original SPS was used, because the instruments have different maximum scores.
However, if we compare our data with those of first time mothers [45], it appears that our ICU
survivors perceived a higher level of total social support and scored higher on all provisions,
except nurturance, compared with first time mothers. Both of these groups have undergone
life-changing events, but with very different consequences. ICU survivors are in a rehabilita-
tion situation, trying to regain their normal lives, whereas new mothers are learning new skills
and adapting to a new life. This may be the reason ICU survivors score higher on social sup-
port. Even though social support influences HRQOL, and some aspects of that influence were
statistically significant, it was moderate and of questionable clinical relevance (Table 3). Other
researchers, including Tilburg [31], have found that social support has a positive impact on
HRQOL. Our interpretation is that social support matters, but since our relatively small sam-
ple scored high on most of the individual provisions, there may have been a ceiling effect.

The ICU survivors in the present study also scored high on every SPS provision. This might
be explained by the fact that most of these ICU survivors were married or had a partner, had
children (young and/or adult), and were middle-aged, suggesting that they had networks of
family, friends, and colleagues. The one individual provision on which they scored lower was
nurturance. This might be explained by the mean age of the ICU survivors: many had adult
children who did not need parental care in the same ways as when they were children. Some of
the older ICU survivors may also have received nurturing from their adult children.

Number of comorbidities was statistically significantly associated with PCS at both time
points and on MCS at 1 year. Orwelius et al. [17] found that preexisting disease had a signifi-
cant influence on HRQOL after an ICU stay, and emphasized the importance of considering
comorbidities when discussing outcomes in ICU survivors. We agree that this is an important
consideration, especially when discussing physical HRQOL, since PCS seems most impacted
by comorbidity. In regard of what is a clinical relevant change in HRQOL we chose to rely on
Ware’s [39] suggestion from 1993 with a 5 point change in PCS or MCS. Based on this limit
the number of comorbidity did not have a clinically relevant association with HRQOL, but
others have argued that for an individual smaller change (1-2 points) could be of relevance
[62]. The theory of response shift may be the reason here [62].

Pain interference had the largest association with HRQOL, and specifically on PCS. These
findings are in accordance with previous research [19]. As mentioned above, the reduction in
PCS was larger at 3 months than at 1 year. Of interest, the pain interference score increased
from 3 months to 1 year, but had less association with PCS. We can only speculate that there is
a change from rehabilitation and hope of returning to life as it was before the ICU stay at 3
months, to acceptance that life has changed at 1 year. This may have led to the improved
HRQOL scores in our results and others, and may help to explain why those who experience
pain interference feel that the pain has a larger influence on their life, but less impact on their
HRQOL. This phenomenon could be due to yet another response shift [61].

Based on these findings and previous research [13, 14, 21, 58, 63], it seems that what most
ICU-survivors need is rehabilitation of physical health. Previous research [59] has found that
HRQOL improves even from ICU discharge to hospital discharge, and suggested that rehabili-
tation must start early. Another study [64] found that early mobilization in the ICU improved
physical function after ICU discharge. Early mobilization in the ICU seems to be one way of
improving physical HRQOL after an ICU stay, and this may be a specific topic for further
research. Unfortunately, there is still no high-quality intervention to improve HRQOL in ICU
survivors. This may be a subject for future research.
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Limitations

First, we did not have pre-admission baseline measurements with which to compare HRQOL
and social support, number of comorbidity and pain interference because nearly all ICU
admissions are the result of emergencies. Collecting any baseline data from ICU survivors is
difficult, but previous studies have shown that this population has lower HRQOL than the nor-
mative population, even before their ICU stay [8, 17]. Second, we compared PCS and MCS
derived from our sample with 1996 normative US data. Ideally, we would have used normative
Norwegian data but, as mentioned above, Norwegian cutoff scores are similar to the US data
[38]. Finally, our drop-out rate at 1 year was relatively high (32%). These factors may have
resulted in a selection bias, though we did not find any differences between responders and
non-responders at 1 year with regard to gender (p-value 0.71), age (p-value 0.87), ICU LOS (p-
value 0.35), MV days (p-value 0.64) and SPAPS II score (p-value 0.21). More details are pre-
sented in supplementary material to Langerud et al [65]. Therefore, we assume that our results
might be generalizable to other ICU survivors. Others have reported that the most severely ill
are difficult to study [66, 67]; therefore, illness severity may explain our relatively high dropout
rate.

Conclusions

Physical HRQOL was reduced in ICU survivors at 3 months and 1 year compared to the nor-
mative population. These patients’ mental HRQOL was, from a clinical perspective, similar to
that of the normative population. Social support was positively associated with mental
HRQOL, while number of comorbidities, and pain interference were all significantly associ-
ated with a reduction in HRQOL. Pain interference was associated with the largest reduction
in HRQOL.

Supporting information

S1 Request. For partisipation in research project.
(DOCX)

Author Contributions

Conceptualization: Anne Kathrine Langerud, Tone Rustgen, Ulf Kongsgaard, Audun
Stubhaug.

Data curation: Anne Kathrine Langerud.

Formal analysis: Anne Kathrine Langerud, Milada Cvancarova Smastuen.
Funding acquisition: Audun Stubhaug.

Investigation: Anne Kathrine Langerud, Audun Stubhaug.

Methodology: Anne Kathrine Langerud, Tone Rusteen, Audun Stubhaug.
Project administration: Anne Kathrine Langerud, Audun Stubhaug.
Resources: Ulf Kongsgaard, Audun Stubhaug.

Supervision: Tone Rusteen, Ulf Kongsgaard, Audun Stubhaug.

Writing - original draft: Anne Kathrine Langerud, Tone Rustgen, Milada Cvancarova
Smastuen, Audun Stubhaug.

PLOS ONE | https://doi.org/10.1371/journal.pone.0199656 June 25, 2018 9/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0199656.s001
https://doi.org/10.1371/journal.pone.0199656

®PLOS | o

Health-related quality of life in intensive care survivors

Writing - review & editing: Anne Kathrine Langerud, Tone Rustgen, Milada Cvancarova

Smastuen, Ulf Kongsgaard, Audun Stubhaug.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Brinkman S, Abu-Hanna A, de Jonge E, de Keizer NF. Prediction of long-term mortality in ICU patients:
model validation and assessing the effect of using in-hospital versus long-term mortality on benchmark-
ing. Intensive Care Med. 2013; 39(11):1925-31. https://doi.org/10.1007/s00134-013-3042-5 PMID:
23921978.

Boyko Y, Ording H, Jennum P. Sleep disturbances in critically ill patients in ICU: how much do we
know? Acta Anaesthesiol Scand. 2012; 56(8):950-8. https://doi.org/10.1111/j.1399-6576.2012.02672.x
PMID: 22404330.

Elliott R, McKinley S. The development of a clinical practice guideline to improve sleep in intensive care
patients: a solution focused approach. Intensive Crit Care Nurs. 2014; 30(5):246-56. https://doi.org/10.
1016/j.iccn.2014.04.003 PMID: 24857414.

Pisani MA, Friese RS, Gehlbach BK, Schwab RJ, Weinhouse GL, Jones SF. Sleep in the intensive care
unit. Am J Respir Crit Care Med. 2015; 191(7):731-8. https://doi.org/10.1164/rccm.201411-2099CI
PMID: 25594808.

Barr J, Fraser GL, Puntillo K, Ely EW, Gelinas C, Dasta JF, et al. Clinical practice guidelines for the man-
agement of pain, agitation, and delirium in adult patients in the intensive care unit. Crit Care Med. 2013;
41(1):263-306. https://doi.org/10.1097/CCM.0b013e3182783b72 PMID: 23269131.

Berntzen H, Bjork IT, Woien H. "Pain relieved, but still struggling"-Critically ill patients experiences of
pain and other discomforts during analgosedation. J Clin Nurs. 2017; 15:15. https://doi.org/10.1111/
jocn.13920 PMID: 28618123.

Hermans G, De Jonghe B, Bruyninckx F, Van den Berghe G. Interventions for preventing critical illness
polyneuropathy and critical illness myopathy (Review) The Cochrane Libary. 2014;2014(1). https://doi.
0rg/10.1002/14651858.CD006832.pub3 PMID: 24477672.

Cuthbertson BH, Scott J, Strachan M, Kilonzo M, Vale L. Quality of life before and after intensive care.
Anaesthesia. 2005; 60(4):332-9. https://doi.org/10.1111/j.1365-2044.2004.04109.x PMID: 15766335.

Myhren H, Ekeberg O, Stokland O. Health-related quality of life and return to work after critical illness in
general intensive care unit patients: a 1-year follow-up study. Crit Care Med. 2010; 38(7):1554—-61.
https://doi.org/10.1097/CCM.0b013e3181e2c8b1 PMID: 20473149.

Stricker KH, Sailer S, Uehlinger DE, Rothen HU, Zuercher Zenklusen RM, Frick S. Quality of life 9 years
after an intensive care unit stay: a long-term outcome study. J Crit Care. 2011; 26(4):379-87. https:/
doi.org/10.1016/j.jcrc.2010.11.004 PMID: 21376519.

Angus DC, Carlet J, Brussels RP. Surviving intensive care: a report from the 2002 Brussels Roundtable.
Intensive Care Med. 2003; 29(3):368—77. https://doi.org/10.1007/s00134-002-1624-8 PMID: 12536269

Granja C, Lopes A, Moreira S, Dias C, Costa-Pereira A, Carneiro A, et al. Patients’ recollections of
experiences in the intensive care unit may affect their quality of life. Crit Care. 2005; 9(2):R96—109.
https://doi.org/10.1186/cc3026 PMID: 15774056

Soliman IW, de Lange DW, Peelen LM, Cremer OL, Slooter AJ, Pasma W, et al. Single-center large-
cohort study into quality of life in Dutch intensive care unit subgroups, 1 year after admission, using
EuroQoL EQ-6D-3L. J Crit Care. 2015; 30(1):181-6. https://doi.org/10.1016/j.jcrc.2014.09.009 PMID:
25305070.

Timmers TK, Verhofstad MH, Moons KG, Leenen LP. Long-term survival after surgical intensive care
unit admission: fifty percent die within 10 years. Ann Surg. 2011; 253(1):151-7. https://doi.org/10.1097/
SLA.0b013e3181ff45df PMID: 21135693.

Flaatten H, Kvale R. Survival and quality of life 12 years after ICU. A comparison with the general Nor-
wegian population. Intensive Care Med. 2001; 27(6):1005—11. PMID: 11497132.

Svenningsen H, Langhorn L, Agard AS, Dreyer P. Post-ICU symptoms, consequences, and follow-up:
an integrative review. Nurs Crit Care. 2017; 22(4):212—-20. https://doi.org/10.1111/nicc.12165 PMID:
25688675.

Orwelius L, Nordlund A, Edell-Gustafsson U, Simonsson E, Nordlund P, Kristenson M, et al. Role of pre-
existing disease in patients’ perceptions of health-related quality of life after intensive care. Crit Care
Med. 2005; 33(7):1557-64. PMID: 16003062.

Orwelius L, Nordlund A, Nordlund P, Simonsson E, Backman C, Samuelsson A, et al. Pre-existing dis-
ease: the most important factor for health related quality of life long-term after critical iliness: a prospec-
tive, longitudinal, multicentre trial. Crit Care. 2010; 14(2):R67. https://doi.org/10.1186/cc8967 PMID:
20398310; PubMed Central PMCID: PMC2887189.

PLOS ONE | https://doi.org/10.1371/journal.pone.0199656 June 25, 2018 10/13


https://doi.org/10.1007/s00134-013-3042-5
http://www.ncbi.nlm.nih.gov/pubmed/23921978
https://doi.org/10.1111/j.1399-6576.2012.02672.x
http://www.ncbi.nlm.nih.gov/pubmed/22404330
https://doi.org/10.1016/j.iccn.2014.04.003
https://doi.org/10.1016/j.iccn.2014.04.003
http://www.ncbi.nlm.nih.gov/pubmed/24857414
https://doi.org/10.1164/rccm.201411-2099CI
http://www.ncbi.nlm.nih.gov/pubmed/25594808
https://doi.org/10.1097/CCM.0b013e3182783b72
http://www.ncbi.nlm.nih.gov/pubmed/23269131
https://doi.org/10.1111/jocn.13920
https://doi.org/10.1111/jocn.13920
http://www.ncbi.nlm.nih.gov/pubmed/28618123
https://doi.org/10.1002/14651858.CD006832.pub3
https://doi.org/10.1002/14651858.CD006832.pub3
http://www.ncbi.nlm.nih.gov/pubmed/24477672
https://doi.org/10.1111/j.1365-2044.2004.04109.x
http://www.ncbi.nlm.nih.gov/pubmed/15766335
https://doi.org/10.1097/CCM.0b013e3181e2c8b1
http://www.ncbi.nlm.nih.gov/pubmed/20473149
https://doi.org/10.1016/j.jcrc.2010.11.004
https://doi.org/10.1016/j.jcrc.2010.11.004
http://www.ncbi.nlm.nih.gov/pubmed/21376519
https://doi.org/10.1007/s00134-002-1624-8
http://www.ncbi.nlm.nih.gov/pubmed/12536269
https://doi.org/10.1186/cc3026
http://www.ncbi.nlm.nih.gov/pubmed/15774056
https://doi.org/10.1016/j.jcrc.2014.09.009
http://www.ncbi.nlm.nih.gov/pubmed/25305070
https://doi.org/10.1097/SLA.0b013e3181ff45df
https://doi.org/10.1097/SLA.0b013e3181ff45df
http://www.ncbi.nlm.nih.gov/pubmed/21135693
http://www.ncbi.nlm.nih.gov/pubmed/11497132
https://doi.org/10.1111/nicc.12165
http://www.ncbi.nlm.nih.gov/pubmed/25688675
http://www.ncbi.nlm.nih.gov/pubmed/16003062
https://doi.org/10.1186/cc8967
http://www.ncbi.nlm.nih.gov/pubmed/20398310
https://doi.org/10.1371/journal.pone.0199656

®PLOS | o

Health-related quality of life in intensive care survivors

19.

20.
21.

22,

23.

24,

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Boyle M, Murgo M, Adamson H, Gill J, Elliott D, Crawford M. The effect of chronic pain on health related
quality of life amongst intensive care survivors. Aust Crit Care. 2004; 17(3):104—6. PMID: 15493858.

Ferrans CE. Quality of life: conceptual issues. Semin Oncol Nurs. 1990; 6(4):248-54. PMID: 2274721.

Chaboyer W, Elliott D. Health-related quality of life of ICU survivors: review of the literature. Intensive
Crit Care Nurs. 2000; 16(2):88-97. https://doi.org/10.1054/iccn.1999.1582 PMID: 118685983.

Ferrans CE. Conceptualizations of quality of life in cardiovascular research. Prog Cardiovasc Nurs.
1992; 7(1):2-6. PMID: 1518780.

Varricchio CG, Ferrans CE. Quality of life assessments in clinical practice. Semin Oncol Nurs. 2010; 26
(1):12-7. https://doi.org/10.1016/j.soncn.2009.11.003 PMID: 20152574.

Shen BJ, Wachowiak PS, Brooks LG. Psychosocial factors and assessment in cardiac rehabilitation.
Eura Medicophys. 2005; 41(1):75-91. PMID: 16175773.

Johansen C. Rehabilitation of cancer patients—research perspectives. Acta Oncol. 2007; 46(4):441-5.
https://doi.org/10.1080/02841860701316057 PMID: 17497310.

Hui DS, Wong KT, Ko FW, Tam LS, Chan DP, Woo J, et al. The 1-year impact of severe acute respira-
tory syndrome on pulmonary function, exercise capacity, and quality of life in a cohort of survivors.
Chest. 2005; 128(4):2247-61. https://doi.org/10.1378/chest.128.4.2247 PMID: 16236881.

Kress JP, Hall JB. ICU-acquired weakness and recovery from critical illness. N Engl J Med. 2014; 371
(3):287-8. https://doi.org/10.1056/NEJMc1406274 PMID: 25014703.

Hough CL, Herridge MS. Long-term outcome after acute lung injury. Curr Opin Crit Care. 2012; 18
(1):8—15. https://doi.org/10.1097/MCC.0b013e32834f186d PMID: 22186220.

Griffiths RD, Jones C. Recovery from intensive care. BMJ. 1999; 319(7207):427-9. PMID: 10445926.

Griffiths RD, Jones C. Recovering lives: the follow-up of ICU survivors. Am J Respir Crit Care Med.
2011; 183(7):833—4. https://doi.org/10.1164/rccm.201012-1988ED PMID: 21471071.

Tilburgs B, Nijkamp MD, Bakker EC, van der Hoeven H. The influence of social support on patients’
quality of life after an intensive care unit discharge: A cross-sectional survey. Intensive Crit Care Nurs.
2015; 31(6):336—42. https://doi.org/10.1016/j.iccn.2015.07.002 PMID: 26321655.

Le Gall JR., Lemeshow S, Saulnier F. A new Simplified Acute Physiology Score (SAPS Il) based on a
European/North American multicenter study. JAMA. 1993; 270(24):2957—63. PMID: 8254858

Schuster HP, Schuster FP, Ritschel P, Wilts S, Bodmann KF. The ability of the Simplified Acute Physiol-
ogy Score (SAPS ) to predict outcome in coronary care patients. Intensive Care Med. 1997; 23
(10):1056-61. PMID: 9407241.

Vincent JL, Moreno R, Takala J, Willatts S, De MA, Bruining H, et al. The SOFA (Sepsis-related Organ
Failure Assessment) score to describe organ dysfunction/failure. On behalf of the Working Group on
Sepsis-Related Problems of the European Society of Intensive Care Medicine. Intensive Care Med.
1996; 22(7):707-10. PMID: 8844239.

Vincent JL, De MA, Cantraine F, Moreno R, Takala J, Suter PM, et al. Use of the SOFA score to assess
the incidence of organ dysfunction/failure in intensive care units: results of a multicenter, prospective
study. Working group on "sepsis-related problems" of the European Society of Intensive Care Medicine.
Crit Care Med. 1998; 26(11):1793—-800. PMID: 9824069.

Sangha O, Stucki G, Liang MH, Fossel AH, Katz JN. The Self-Administered Comorbidity Questionnaire:
a new method to assess comorbidity for clinical and health services research. Arthritis Rheum. 2003; 49
(2):156—63. https://doi.org/10.1002/art. 10993 PMID: 12687505.

Ware J, A. Kosinski M, D. Keller S. SF-12: How to Score the SF-12 Physical and Mental Health Sum-
mary Scales1998.

Gandek B, Ware JE, Aaronson NK, Apolone G, Bjorner JB, Brazier JE, et al. Cross-validation of item
selection and scoring for the SF-12 Health Survey in nine countries: results from the IQOLA Project.
International Quality of Life Assessment. J Clin Epidemiol. 1998. PMID: 9817135.

Ware J, Snoww K, Ma K, Bg G. SF36 Health Survey: Manual and Interpretation Guide1993.

Russell D, Cutrona CE, Rose J, Yurko K. Social and emotional loneliness: an examination of Weiss’s
typology of loneliness. J Pers Soc Psychol. 1984; 46(6):1313-21. PMID: 6737214.

Cutrona CE. Objective determinants of perceived social support. J Pers Soc Psychol. 1986; 50(2):349—
55. PMID: 3701582.

Cutrona CE, Russell D.W. The Provisions of Social Relationships and Adaptaton to Stress. Advances
in Personal Relationships. 1987; 1:37-67.

Bondevik M. The life of the oldest old: studies concerning loneliness, social contacts, activities of daily
living, purpose in life and religiousness. [ Bergen]: Department of Public Health and Primary Health
Care, Division for Nursing Science, University of Bergen; 1997.

PLOS ONE | https://doi.org/10.1371/journal.pone.0199656 June 25, 2018 11/13


http://www.ncbi.nlm.nih.gov/pubmed/15493858
http://www.ncbi.nlm.nih.gov/pubmed/2274721
https://doi.org/10.1054/iccn.1999.1582
http://www.ncbi.nlm.nih.gov/pubmed/11868593
http://www.ncbi.nlm.nih.gov/pubmed/1518780
https://doi.org/10.1016/j.soncn.2009.11.003
http://www.ncbi.nlm.nih.gov/pubmed/20152574
http://www.ncbi.nlm.nih.gov/pubmed/16175773
https://doi.org/10.1080/02841860701316057
http://www.ncbi.nlm.nih.gov/pubmed/17497310
https://doi.org/10.1378/chest.128.4.2247
http://www.ncbi.nlm.nih.gov/pubmed/16236881
https://doi.org/10.1056/NEJMc1406274
http://www.ncbi.nlm.nih.gov/pubmed/25014703
https://doi.org/10.1097/MCC.0b013e32834f186d
http://www.ncbi.nlm.nih.gov/pubmed/22186220
http://www.ncbi.nlm.nih.gov/pubmed/10445926
https://doi.org/10.1164/rccm.201012-1988ED
http://www.ncbi.nlm.nih.gov/pubmed/21471071
https://doi.org/10.1016/j.iccn.2015.07.002
http://www.ncbi.nlm.nih.gov/pubmed/26321655
http://www.ncbi.nlm.nih.gov/pubmed/8254858
http://www.ncbi.nlm.nih.gov/pubmed/9407241
http://www.ncbi.nlm.nih.gov/pubmed/8844239
http://www.ncbi.nlm.nih.gov/pubmed/9824069
https://doi.org/10.1002/art.10993
http://www.ncbi.nlm.nih.gov/pubmed/12687505
http://www.ncbi.nlm.nih.gov/pubmed/9817135
http://www.ncbi.nlm.nih.gov/pubmed/6737214
http://www.ncbi.nlm.nih.gov/pubmed/3701582
https://doi.org/10.1371/journal.pone.0199656

®PLOS | o

Health-related quality of life in intensive care survivors

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Constable JF, Russell DW. The effect of social support and the work environment upon burnout among
nurses. J Human Stress. 1986; 12(1):20-6. https://doi.org/10.1080/0097840X.1986.9936762 PMID:
3559184.

Cutrona CE. Social support and stress in the transition to parenthood. J Abnorm Psychol. 1984; 93
(4):378-90. PMID: 6512084.

Russell DW, Altmaier E, Van Velzen D. Job-related stress, social support, and burnout among class-
room teachers. J Appl Psychol. 1987; 72(2):269-74. PMID: 3583979.

Daut RL, Cleeland CS, Flanery RC. Development of the Wisconsin Brief Pain Questionnaire to assess
pain in cancer and other diseases. Pain. 1983; 17(2):197-210. PMID: 6646795.

Cleeland CS, Ryan KM. Pain assessment: global use of the Brief Pain Inventory. Ann Acad Med Singa-
pore. 1994; 23(2):129-38. PMID: 8080219.

Klepstad P, Loge JH, Borchgrevink PC, Mendoza TR, Cleeland CS, Kaasa S. The Norwegian brief pain
inventory questionnaire: translation and validation in cancer pain patients. J Pain Symptom Manage.
2002; 24(5):517-25. PMID: 12547051.

Kroenke K, Theobald D, Wu J, Tu W, Krebs EE. Comparative responsiveness of pain measures in can-
cer patients. J Pain. 2012; 13(8):764—72. https://doi.org/10.1016/j.jpain.2012.05.004 PMID: 22800982.

Von Roenn JH, Cleeland CS, Gonin R, Hatfield AK, Pandya KJ. Physician attitudes and practice in can-
cer pain management. A survey from the Eastern Cooperative Oncology Group. Ann Intern Med. 1993;
119(2):121-6. PMID: 8099769.

Wu JS, Beaton D, Smith PM, Hagen NA. Patterns of pain and interference in patients with painful bone
metastases: a brief pain inventory validation study. J Pain Symptom Manage. 2010; 39(2):230—40.
https://doi.org/10.1016/j.jpainsymman.2009.07.006 PMID: 20152587.

Keller S, Bann CM, Dodd SL, Schein J, Mendoza TR, Cleeland CS. Validity of the brief pain inventory
for use in documenting the outcomes of patients with noncancer pain. Clin J Pain. 2004; 20(5):309-18.
PMID: 15322437.

Tan G, Jensen MP, Thornby JI, Shanti BF. Validation of the Brief Pain Inventory for chronic nonmalig-
nant pain. J Pain. 2004; 5(2):133-7. https://doi.org/10.1016/j.jpain.2003.12.005 PMID: 15042521.

Astrup GL, Rustoen T, Miaskowski C, Paul SM, Bjordal K. Changes in and predictors of pain character-
istics in patients with head and neck cancer undergoing radiotherapy. Pain. 2015; 156(5):967-79.
https://doi.org/10.1097/j.pain.0000000000000142 PMID: 25719616.

Christensen VL, Holm AM, Kongerud J, Bentsen SB, Paul SM, Miaskowski C, et al. Occurrence, Char-
acteristics, and Predictors of Pain in Patients with Chronic Obstructive Pulmonary Disease. Pain Manag
Nurs. 2016; 17(2):107-18. https://doi.org/10.1016/j.pmn.2016.01.002 PMID: 27095390.

Langerud AK, Rustoen T, Brunborg C, Kongsgaard U, Stubhaug A. Prevalence, Location, and Charac-
teristics of Chronic Pain in Intensive Care Survivors. Pain Manag Nurs. 2017. https://doi.org/10.1016/j.
pmn.2017.11.005 In press PMID: 29455923

Dowdy DW, Eid MP, Sedrakyan A, Mendez-Tellez PA, Pronovost PJ, Herridge MS, et al. Quality of life
in adult survivors of critical illness: a systematic review of the literature. Intensive Care Med. 2005; 31
(5):611-20. https://doi.org/10.1007/s00134-005-2592-6 PMID: 15803303.

Hofhuis JG, van Stel HF, Schrijvers AJ, Rommes JH, Bakker J, Spronk PE. Health-related quality of life
in critically ill patients: how to score and what is the clinical impact? Curr Opin Crit Care. 2009; 15
(5):425-30. https://doi.org/10.1097/MCC.0b013e32833079e4 PMID: 19623059.

Hofhuis JG, van Stel HF, Schrijvers AJ, Rommes JH, Spronk PE. ICU survivors show no decline in
health-related quality of life after 5 years. Intensive Care Med. 2015; 41(3):495-504. https://doi.org/10.
1007/s00134-015-3669-5 PMID: 25672277.

Sprangers MA, Schwartz CE. Integrating response shift into health-related quality of life research: a the-
oretical model. Soc Sci Med. 1999; 48(11):1507—15. PMID: 10400253.

Cella D, Bullinger M, Scott C, Barofsky I, Clinical Significance Consensus Meeting G. Group vs individ-
ual approaches to understanding the clinical significance of differences or changes in quality of life.
Mayo Clin Proc. 2002; 77(4):384-92. https://doi.org/10.1016/S0025-6196(11)61794-1 PMID:
11936936.

Battle CE, Davies G, Evans PA. Long term health-related quality of life in survivors of sepsis in South
West Wales: an epidemiological study. PLoS One. 2014; 9(12):e116304. https://doi.org/10.1371/
journal.pone.0116304 PMID: 25549097

Schweickert WD, Pohiman MC, Pohiman AS, Nigos C, Pawlik AJ, Esbrook CL, et al. Early physical and
occupational therapy in mechanically ventilated, critically ill patients: a randomised controlled trial. Lan-
cet. 2009; 373(9678):1874-82. https://doi.org/10.1016/S0140-6736(09)60658-9 PMID: 19446324.

PLOS ONE | https://doi.org/10.1371/journal.pone.0199656 June 25, 2018 12/13


https://doi.org/10.1080/0097840X.1986.9936762
http://www.ncbi.nlm.nih.gov/pubmed/3559184
http://www.ncbi.nlm.nih.gov/pubmed/6512084
http://www.ncbi.nlm.nih.gov/pubmed/3583979
http://www.ncbi.nlm.nih.gov/pubmed/6646795
http://www.ncbi.nlm.nih.gov/pubmed/8080219
http://www.ncbi.nlm.nih.gov/pubmed/12547051
https://doi.org/10.1016/j.jpain.2012.05.004
http://www.ncbi.nlm.nih.gov/pubmed/22800982
http://www.ncbi.nlm.nih.gov/pubmed/8099769
https://doi.org/10.1016/j.jpainsymman.2009.07.006
http://www.ncbi.nlm.nih.gov/pubmed/20152587
http://www.ncbi.nlm.nih.gov/pubmed/15322437
https://doi.org/10.1016/j.jpain.2003.12.005
http://www.ncbi.nlm.nih.gov/pubmed/15042521
https://doi.org/10.1097/j.pain.0000000000000142
http://www.ncbi.nlm.nih.gov/pubmed/25719616
https://doi.org/10.1016/j.pmn.2016.01.002
http://www.ncbi.nlm.nih.gov/pubmed/27095390
https://doi.org/10.1016/j.pmn.2017.11.005
https://doi.org/10.1016/j.pmn.2017.11.005
http://www.ncbi.nlm.nih.gov/pubmed/29455923
https://doi.org/10.1007/s00134-005-2592-6
http://www.ncbi.nlm.nih.gov/pubmed/15803303
https://doi.org/10.1097/MCC.0b013e32833079e4
http://www.ncbi.nlm.nih.gov/pubmed/19623059
https://doi.org/10.1007/s00134-015-3669-5
https://doi.org/10.1007/s00134-015-3669-5
http://www.ncbi.nlm.nih.gov/pubmed/25672277
http://www.ncbi.nlm.nih.gov/pubmed/10400253
https://doi.org/10.1016/S0025-6196(11)61794-1
http://www.ncbi.nlm.nih.gov/pubmed/11936936
https://doi.org/10.1371/journal.pone.0116304
https://doi.org/10.1371/journal.pone.0116304
http://www.ncbi.nlm.nih.gov/pubmed/25549097
https://doi.org/10.1016/S0140-6736(09)60658-9
http://www.ncbi.nlm.nih.gov/pubmed/19446324
https://doi.org/10.1371/journal.pone.0199656

o o
@ : PLOS | ONE Health-related quality of life in intensive care survivors

65. Langerud AK, Rustoen T, Smastuen MC, Kongsgaard U, Stubhaug A. Intensive care survivor-reported
symptoms: a longitudinal study of survivor symptoms. Nurs in Crit Care. Dec. 2017. https://doi.org/10.
1111/nicc.12330 PMID: 29243344

66. Ratzer M, Brink O, Knudsen L, EIKlit A. Posttraumatic stress in intensive care unit survivors—a prospec-
tive study. Health psychology and behavioral medicine. 2014; 2(1):882-98. https://doi.org/10.1080/
21642850.2014.943760 PMID: 25750824.

67. Duggan MC, Wang L, Wilson JE, Dittus RS, Ely EW, Jackson JC. The relationship between executive
dysfunction, depression, and mental health-related quality of life in survivors of critical iliness: Results
from the BRAIN-ICU investigation. J Crit Care. 2016; 37:72-9. https://doi.org/10.1016/j.jcrc.2016.08.
023 PMID: 27652496.

PLOS ONE | https://doi.org/10.1371/journal.pone.0199656 June 25, 2018 13/13


https://doi.org/10.1111/nicc.12330
https://doi.org/10.1111/nicc.12330
http://www.ncbi.nlm.nih.gov/pubmed/29243344
https://doi.org/10.1080/21642850.2014.943760
https://doi.org/10.1080/21642850.2014.943760
http://www.ncbi.nlm.nih.gov/pubmed/25750824
https://doi.org/10.1016/j.jcrc.2016.08.023
https://doi.org/10.1016/j.jcrc.2016.08.023
http://www.ncbi.nlm.nih.gov/pubmed/27652496
https://doi.org/10.1371/journal.pone.0199656




- 4 \
. JI Fylles ut av Kontor for Klinisk Forskning .

Reg. Nr:

Oppfolgingsskjema:

[J 3 mnd etter utskrivelse fra ICU [ 1 ar etter utskrivelse fra ICU Initialer:

2010 NEUPAQ studien

NEVROPATI, SMERTE OG LIVSKVALITET HOS INTENSIVPASIENTER

DATO FOR UTFYLLING:

(Fylles ut av pasient) dag maned ar

Vennligst les hvert spegrsmal ngye for du svarer. Hvis du er usikker hva du
skal svare pa et sporsmal, svar sa godt du kan. Husk at det er ingen riktige
eller gale svar.

Dine svar pa dette sporreskjemaet vil bli behandlet strengt konfidensielt,
og de vil bare bli brukt til forskning. Informasjonen du gir vil bli bearbeidet
sammen med svarene fra andre pasienter som ogsa fyller ut skjemaet, slik
at det ikke blir mulig a finne tilbake til svarene fra enkeltpersoner.

Utfylling av skjema:

1. Bruk bare bla eller sort kulepenn (ikke blyant)

2. Kryss innenfor rutene: |X|

3. Skjemaet ma ikke brettes (gir streker i skjemaet ved optisk lesing)
4. Skriv tydelig!

5. Utfylt skjema bes returnert i vedlagte ferdig frankerte svarkonvolutt

Prosjektleder: Audun Stubhaug, overlege dr. med Stipendiat: Anne Kathrine Langerud, MSc
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BAKGRUNNSOPPLYSNINGER

Vennligst sett kryss eller fyll inn det som passer

1. Kjenn [1Mann  [JKvinne

2. Hvilket ar er du fodt? (Feks 1967)

ar

3. Hvem bor du sammen med? (sett ett eller
flere kryss)

[ Ektefelle/samboer
] Barn/svigerbarn
[ Bor alene

(] Sester/bror

[ Annen familie/slekt
(] Bor pa institusjon

1 Andre

4. Hva er din sivilstand?
[ Gift/registrert partner
[ Ugift
[ Enke/enkemann
(1 Skilt
[ Separert

5. Har du barn?

[(JJa  [Nei

Reg. Nr:

6. Hvis du har barn, hvor mange barn har
du daglig ansvar for innenfor fglgende

aldersgrupper:
0-5 ar 6-10 ar 11-15 ar
(antall) (antall) (antall)
UTDANNING

7. Hvilken utdanning er den hgyeste du har
fullfert? (Sett kun ett kryss)

] Grunnskole 7-10, framhaldsskole, folkeha@gskole
[] Real- eller middelskole, yrkesskole,
Ett- eller toarig videregaende skole

[ Artium, gkonomisk gymnas eller allmennfaglig retning
i videregaende skole

(1 Hagskole eller universitet, mindre enn 4 &r

[] Hagskole eller universitet, 4 ar eller mer

ARBEID

8. Hva slags arbeidssituasjon har du na?
(Sett ett eller flere kryss)

[J Lennet arbeid

[ Selvstendig neeringsdrivende
(] Heltids husarbeid

[ Utdanning, militeertjeneste
[J Arbeidsledig, permittert

[ Pensjonist/trygdet

. 2010 NEUPAQ - 3 mnd/1 ar etter utskrivelse fra ICU

2/22
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Reg. Nr:
ARBEID forts.
9. Hvis du er eller har vaert i inntektsgivende 12. Har du eller har du hatt: (sett ett eller

arbeid, kan du angi hvilken av disse flere kryss)

yrkeskategoriene ditt yrke faller innenfor? )
Hjerteinfarkt? (Ja [ Nei

(Hvis du ikke er i arbeid n, svarer du ut fra det yrket I N

du hadde sist.) Hjertekrampe (angina pektoris)? (lJa [ Nei
Hjerneslag/hjerneblagdning? [JJa  [Nei

[ Spesialarbeider, ufagleert arbeider | T oo oo oo o
Sukkersyke (diabetes)? [(JJa  [JNei

] Fagarbeider, handverker, formann Kreft? CJda  [INel

1 Underordnet funksjonaer E-ﬁii(-"r;"”i”””:; 777777777 j; 77777 Ni(;i”

(butikk, kontor, offentlige tjenester) ) 767”137 jfgi ?tf(??tfe???r???); 7777777 I;l 77777 I;l 77777

[ Fagfunksjoneer (f.eks. sykepleier, tekniker, leerer) Fibromyalgi? [dJa  [ONei

[ Overordnet stilling i offentlig eller privat virksomhet Kronisk smertesykdom? [JJa [INei
Leddgikt (revmatoid artritt)? [1Ja [Nei

] Gardbruker eller skogeier ”77?"(””””””) 7777777777777777777777
Slitasjegikt (artrose)? [1Ja  [dNei

O] Fisker
Bechtrews sykdom? [1Ja [INei

[ Selvstendig i akademisk erverv | oo T TT T m oo T T

Andre langvarige skjelett- .
f.eks. tannlege, advokat
( g ) eller muskelsykdommer? [lJa [INei
] Annen selvstendig neeringsvirksomhet

L] Selvstendig neeringsdrivende | oo
(f.eks. industri, transport, handel) Mave- eller tarmsykdom? [dJa  [ONei

] Har ikke hatt innteksgivende arbeid
(f.eks. pga. heltids husarbeid, studier, trygd)

ANDRE HENDELSER | LIVET

SYKDOM
13. Sett kryss hvis du i den senere tiden (de
10. Har du noen sykdom eller lidelse av mer siste 4 uker) har opplevd noen av
varig natur, noen medfgdt sykdom eller folgende hendleser:

virkninger av skade?

Giftet deg/flyttet sammen

Vi tenker pa vanskeligheter/begrensninger av mer med samboer [lJa [INei
varig karakter. Med varig karakter menes at de har vart T T
eller forventes a vare i 6 maneder eller mer. 7F7a7tt7tiair[1 77777777777777777777 I;l 7‘{37 B ,E,l,'\,lﬁl, B
[JJa  [JNei Dodsfall familie/neere venner (JJa  [INei
Alvorlig bomessige eller
11. Er du ofte syk? [(1Ja [JNei

gkonomiske problemer

[1Ja [Nei e
Andre betydelige livshendelser [(JJa [ Nei

. 2010 NEUPAQ - 3 mnd/1 &r etter utskrivelse fra ICU 3/92 Kontor for klinisk forskning, Radiumhospitalet .
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TILLEGGSSYKDOMMER (SCQ-18)

Det folgende er en liste over vanlige medisinske problemer.

Sett ett kryss for hvert problem om hvorvidt du har problemet na (ja eller nei).
Hvis du HAR problemet, sa svar pa spgrsmalene om behandling og aktiviteter
til hoyre. Hvis du IKKE HAR problemet, ga videre til neste problem.

HAR DU HVIS JA: HVIS JA:

1. Hjertesykdom (dJa  [ONei [dJa  [ONei [dJa  [ONei
2. Hoyt blodtrykk dJa  [ONei [dJa  [ONei [dJa  [ONei
3. Lungesykdom Ja  [ONei [1Ja  [dNei OJa  [ONei
4. Kreft (JJa  [ONei OJa  [Nei OJa  [Nei
5. Diabetes (JJa  [ONei OJa  [Nei OJa  [Nei
6. Magesar/magesykdom dJa  [Nei [1Ja  [JNei [dJa  [ONei
7. Tarmsykdom [(JJa  [JNei [dJa  [Nei [dJa  [Nei
8. Nyresykdom [1Ja [INei JJa [ Nei JJa [ Nei
9. Leversykdom [1Ja  [INei CJa  [Nei OJa [ Nei
10. Anemi eller annen blodsykdom ClJa  [Nei OJa  [ONei OJa [ Nei
11. Hodepine [1Ja [INei OJa  [Nei JJa [ Nei
12. Depresjon CJa [Nei [1Ja [ Nei ClJa [ Nei
13. Slitasjegikt/artrose [1Ja  [INei OJa [ Nei [JJa [ Nei
14. Rygg/nakkesmerter [JJa  [JNei ClJa  [JNei [(OJa [ Nei
15. Leddgikt/revmatoid artritt OJa  [ONei [dJa  [ONei (0Ja  [ONei
16. Sykdom i bindevev eller muskulatur [1Ja [ Nei [dJa  [ONei [dJa  [ONei
17. Hudlidelser [(dJa  [Nei [JJa  [INei [JJa  [Nei
18. Andre medisinske problemer (angi)

JJa [ Nei JJa [ Nei

JJa [ Nei JJa [ Nei

JJa [ Nei JJa [ Nei

. 2010 NEUPAQ - 3 mnd/1 &r etter utskrivelse fra ICU 4/22 Kontor for klinisk forskning, Radiumhospitalet .
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FUNKSJONSTILSTAND (KARNOFSKY)

Sett ett kryss i den ruten som passer best.

100 [ Normal, ingen plager eller subjektive tegn pa sykdom

90 [ Klarer normal aktivitet, sykdommen gir lite symptomer

80 [ Klarer med ngd normal aktivitet. Sykdommen gir en del symptomer

70 [ Klarer meg selv, ute av stand til normal aktivitet eller aktivt arbeide

60 [ Trenger noe assistanse, men klarer stort sett a tilfredsstille egne behov
50 [ Trenger betydelig hjelp og stadig medisinsk omsorg

40 [ Ufar, trenger spesiell hjelp og omsorg

. 2010 NEUPAQ - 3 mnd/1 &r etter utskrivelse fra ICU 5/22 Kontor for klinisk forskning, Radiumhospitalet .
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SPORRESKJEMA FOR SYMPTOMER PA NEVROPATISK SMERTE

Du lider av smerter som skyldes skade eller sykdom i nervesystemet. Disse smertene kan vaere av
ulike typer. Du kan ha plutselig innsettende smerte, dvs. smerte utlgst uten stimulering. Den kan vaere
langvarig eller opptre som kortvarige anfall. Du kan ogsa ha smerte fremkalt eller forsterket ved lett
stryking, trykk, eller kontakt med kulde i det smertefulle omradet. Du kan kjenne en eller flere typer
smerter. Dette sporreskjemaet er utviklet for a hjelpe legen din til bedre & kunne vurdere og behandle
forskjellige typer smerter som du kan oppleve.

Vi gnsker & vite om du kjenner plutselig innsettende smerter, dvs. smerter uten forutgaende stimulering. For hvert av de

falgende sparsmalene, ber vi deg velge det tallet som beskriver et gjennomsnitt av hvor intense dine plutselig
innsettende smerter har vart i de siste 24 timene. Velg tallet 0 hvis du ikke har kjent slik smerte. (Sett ett kryss)

1. Kjennes smertene dine som om de er brennende?

o
-
N
(]
h
]
-]
~
-]
©

10 Verst

[l [l ] ] ] ] ] O O [0 brennende du
kan tenke deg

lkke
brennende

2. Kjennes smertene dine som om de er knipende?

(-]
~N
-]
©

1 2 3 4 5 10
lkke

0
i Verst knipende
knipende O [ O] u . . H N N N - du kan tenke deg

3. Kjennes smertene dine som om de er trykkende?

1 10

. Ikke ] ] 0 m m n 0 0 ] ] ] Verst trykkende
rykkende du kan tenke deg

)
\)
w
'S
)]
)
~
©
©

4. | de siste 24 timene har dine plutselig innsettende smerter veert til stede:
Velg det svaret som best beskriver ditt tilfelle.

[ Hele tiden

] Mellom 8 og 12 timer
[ Mellom 4 og 7 timer
[J Mellom 1 og 3 timer

(1 Mindre enn 1 time
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Vi gnsker & vite om du har kortvarige smerteanfall. For hvert av de falgende sparsmalene ber vi deg velge det tallet som best
beskriver et gjennomsnitt av hvor intense dine smerteanfall har vart i de siste 24 timene. Velg tallet 0 hvis du ikke har
kjent slik smerte. (Sett eft kryss)

5. Kjennes smertene dine ut som elektriske stot?

0 1 2 3 4 5 6 7

©
©

10

Ikke Verst elektriske
elektriske [] Il [l [l [l Il Il [l [l [l [l stot du kan
stot tenke deg
6. Kjennes smertene dine ut som stikkede?
0 1 2 3 4 5 6 7 8 9 10
lkke Verst stikkende
stikkende O O O O O O O O O O O du kan
tenke deg

7. 1lgpet av de siste 24 timene, hvor mange slike smerteanfall har du hatt?
Velg det svaret som best beskriver ditt tilfelle.

I Mer enn 20

] Mellom 11 og 20
] Mellom 6 og 10
1 Mellom 1 0g 5

[ Ingen smerteanfall

Vi ensker & vite om smertene dine er fremkalt eller forsterket ved lett stryking, trykk, kontakt med kulde i det smertefulle
omradet. For hvert av de falgende sparsmalene ber vi deg velge det tallet som best beskriver et gjennomsnitt av hvor
intense din fremkalte smerter har vaert i de siste 24 timene. Velg tallet 0 hvis du ikke har kjent slik smerte. (Sett ett kryss)

8. Er smertene dine fremkalt eller forsterket ved lett stryking pa det smertefulle omradet?

V] 1 2 3 4 5 6 7 8 9 10 v ¢ t
Ingen erste smerte
0D 0D OO O O O o o OO du kan
tenke deg
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9. Er smertene dine fremkalt eller forsterket ved trykk pa det smertefulle omradet?

0 1 2 3 4 5 6 7 8 9 10
Ingen Verste smerte
smerte o OO 0o O o o o o o o du kan
tenke deg

10. Er smertene dine fremkalt eller forsterket ved kontakt med noe kaldt pa det
smertefulle omradet?

Ingen 0 1 2 3 4 5 6 7 8 9 10 Verste smerte
mete 0 O O O O O O O O O O du kan
tenke deg

Vi ensker & vite om du faler spesielle sansefornemmelser i det smertefulle omradet. For hvert av de falgende sparsmélene,
vennligst velg det tallet som best beskriver et giennomsnitt av hvor intense dine spesielle sansefornemmelser har veert i
de siste 24 timene. Velg tallet 0 hvis du ikke har kjent slik sansefornemmelse. (Sett eft kryss)

11. Kjenner du prikking og nalestikk?

Ingen prikking ° ! 2 3 4 ® 6 7 8 9 10 vyerste prikking
eller O O [ 0 0 L UJ ] Ol [l ] og nalestikk
nalestikk du kan
tenke deg

12. Kjenner du kribling?

Ingen Verste kribling

kibing L0 0O 0O 0O 0O 0O O 0O O 0O 0O du kan

tenke deg
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SMERTER (BPI)

1. Gjennom livet har de fleste av oss hatt smerter (som lett hodepine,
forstuelser eller tannpine).
Har du i dag smerter av et annet slag enn slike dagligdagse smerter?

[JJa  [1Nei Hvis NEI, ga til side 12

2. Dersom du har hatt smerter den siste uken, hvor har du hatt disse plagene?
Vennligst sett et eller flere kryss.

FORAN BAK
Hoyre Venstre Venstre Hoyre
Hode [] — _ ] Nakke
H kjeve/ansikt [] \ - [V kjeve/ansikt
[ Hals
V skulder/overarm [] [] H skulder/overarm
Bryst []
1 @vre del av ryggen
Mage [] V albue/underarm [] v ] H albue/underarm
/
Underlivibekken [] [ Korsrygg
H handledd/hand [] [V handledd/hand
H Lar g v Lar V Hoftelsete [ [] H Hofte/sete
H kne .
HLegg [] [1VLegg VLegg [J / [ H Legg
H ankel/fot [] ]V ankel/fot
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Vennligst sett ett kryss i den ruten som best beskriver de sterkeste smertene du har hatt
i lopet av de siste 24 timer.

Ingen 10 Verst tenkelige

0 1 2 3 4 5 6 7 8 9
smerter [ | [] [ 0O 0O 0O 0O 0O 0O 0O 0O smerter

Vennligst sett ett kryss i den ruten som best beskriver de svakeste smertene du har hatt
i lopet av de siste 24 timer.

10
Ingen Verst tenkelige

0 1 2 3 4 5 6 7 8 9
smerter |:| |:| |:| |:| |:| D |:| |:| |:| |:| |:| smerter

Vennligst sett ett kryss i den ruten som best angir hvor sterke smerter du har i gjennomsnitt.

10
Verst tenkelige

6 7 8 9
D D D D D smerter

V] 1 2 3 4
smerter D D D D D

[ @

. Vennligst sett ett kryss i den ruten som best angir hvor sterke smerter du har akkurat na.

10 .
Verst tenkelige

6 7 8 9
D D D D D smerter

Ingen

V] 1 2 3 4
smerter D D D D D

L] @

. Hvilken behandling eller medisiner far du for 3 lindre smertene dine?

I hvor stor grad har behandling eller medisiner lindret smertene dine de siste 24 timene?
Vennligst sett ett kryss i den ruten med prosenttallet som viser hvor stor smertelindring
du har fatt.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% B
Ingen Fullstendig

lindring [ Il O [l O O L] L] O L] L] tindring
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Sett ett kryss i den ruten som for de siste 24 timene best beskriver hvor mye smertene har

virket inn pa:

9. Daglig aktivitet

0 1 2 3 4 5 6 7 8 9 10 B
lkke Fullstendig
pavirket O O O O O O O O O O O pavirket
10. Humer
0 1 2 3 4 5 6 7 8 9 10
lkke Fullstendig
pavirket O O O O L L pavirket
11. Evne til 4 ga
lkke 0 1 2 3 4 5 6 7 8 9 10 Fullstendig
pavirket ] U U Ol ] U ] ] pavirket
12. Vanlig arbeid (gjelder bade arbeid utenfor hjemmet og husarbeid)
0 1 2 3 4 5 6 7 8 9 10
lkke Fullstendig
pavirket [l [l Ol Ol Ol [l pavirket
13. Forhold til andre mennesker
lkke 0 1 2 3 4 s 6 7 8 9 10 Fullstendig
pavirket [ |:| | | | | | O O O pavirket
14. Sovn
lkke 0 1 2 3 4 s 6 7 8 9 10 Fullstendig
pavirket Ll L] L] l l l o o l l L] pavirket
15. Livsglede
0 1 2 3 4 5 6 7 8 9 10
lkke Fullstendig
pavirket L] l L] l l l o o l L] ] pavirket
. 2010 NEUPAQ - 3 mnd/1 &r etter utskrivelse fra ICU 11/22 Kontor for klinisk forskning, Radiumhospitalet .
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SPORRESKJEMA OM HELSE (SF-12)

INTRODUKSJON: Dette sporreskjemaet handler om hvordan du ser pa din egen
helse. Disse opplysningene vil hjelpe oss til a fa vite hvordan du har det og
hvordan du er i stand til a utfoere dine daglige gjoremal.

Hvert spogrsmal skal besvares ved a sette ett kryss i den ruten som passer best for
deg. Hvis du er usikker pa hva du vil svare, vennligst svar sa godt du kan.

1. Stort sett vil du si at din helse er:

[ Utmerket ] Meget god ] God (] Noksa god (] Darlig

De neste sparsmalene handler om aktiviteter som du kanskje utfarer i lgpet av en vanlig uke. Er din helse
slik at den begrenser deg i utfarelsen av disse aktivitetene na? Huvis ja, hvor mye?

Ja, begrenser Ja, begrenser Nei, begrenser
meg mye meg litt meyg ikke i det
hele tatt

2. Moderate aktiviteter som a
flytte et bord, stevsuge, ga en L] O O
tur eller drive med hagearbeid

3. Ga opp trappen flere etasjer Ol [l ]

| lepet av den siste uken, har du hatt noen av de falgende problemer i ditt arbeid eller i andre av dine daglige
gigremal pa grunn av din fysiske helse?

Ja Nei

4. Du har utrettet mindre enn du
hadde onsket U [l

5. Du har vaert hindret i a utfore
visse typer arbeid eller gjgsremal ] L]

. 2010 NEUPAQ - 3 mnd/1 &r etter utskrivelse fra ICU 12122 Kontor for klinisk forskning, Radiumhospitalet .



T m

13018 Reg. Nr:

| lapet av de siste 4 ukene, har du hatt noen av de falgende problemer i ditt arbeid eller andre av dine daglige
gigremal pa grunn av fglelsesmessige problemer (som for eksempel & vaere deprimert eller engstelig)?

Ja Nei

6. Du har utrettet mindre enn du
hadde gnsket 0 0
7. Du har utfort arbeidet eller andre ¥ ¥

gjgremal mindre grundig enn vanlig

8. I lgpet av de siste 4 ukene, hvor mye har smerter pavirket ditt vanlige
arbeid (gjelder bade arbeid utenfor hjemmet og husarbeid)?

[ Ikke i det hele tatt O Litt CJ Endel I Mye ] Sveert mye

De neste spgrsmalene handler om hvordan du har fglt deg og hvordan du har hatt det de siste 4 ukene.
For hvert spgrsmal, vennligst velg det svaralternativet som best beskriver hvordan du har hatt det.
Hvor ofte i lgpet av de siste 4 ukene har du:

Hele Nesten Mye av En del av Litt av Ikke i det
tiden hele tiden tiden tiden tiden hele tatt
9. Folt deg rolig og
harmonisk 0 OJ O ] O O
10. Hatt mye overskudd 0 0 0 ] 0 ]
11. Folt deg nedenfor
L] L] L] UJ L] UJ

og trist

12. 1 Igpet av de siste 4 ukene, hvor mye av tiden har din fysiske helse eller
folelsesmessige problemer pavirket din sosiale omgang (som det a besgke
venner, slektinger osv)?

[] Hele tiden [] Nesten hele tiden ] En del av tiden [ Litt av tiden [ Ikke i det hele tatt
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ANGST- OG DEPRESJONSSKALA (HADS)

Her kommer noen sporsmal om hvorledes du foler deg. For hvert spersmal setter du
kryss for ett av de fire svarene som best beskriver dine folelser den siste uken. lkke
tenk for lenge pa svaret - de spontane svarene er best.

1. Jeg foler meg nerves og urolig 5. Jeg har hodet fullt av bekymringer

1 Mesteparten av tiden
1 Mye av tiden

[ Fra tid til annen

[ Ikke i det hele tatt

. Jeg gleder meg forsatt over tingene
slik jeg pleide for

1 Avgjort like mye
] Ikke fullt sa mye
[ Bare lite grann
] Ikke i det hele tatt

. Jeg har en urofglelse som om
noe forferdelig kommer til a skje

[ Helt sikkert og sveert ille

[1Ja, men ikke sa veldig ille

[] Litt ille, men det bekymrer meg ikke sa mye
] Ikke i det hele tatt

. Jeg kan le og se det morsomme i

[ Veldig ofte

] Ganske ofte

[ ] Av og til

[ Engangiblant

6. Jeg er i godt humer
[ Aldri
[_] Noen ganger
] Ganske ofte

] For det meste

7. Jeg kan sitte i fred og ro og

kjenne meg avslappet

] Ja, helt klart
[ Vanligvis
[ Ikke sa ofte

[] Ikke i det hele tatt

8. Jeg foler meg som om alt gar

situasjoner langsommere
(] Like mye som jeg alltid har gjort ] Nesten hele tiden
[ Ikke like mye na som far [] Sveert ofte

(1 Avgjort ikke sa mye som far
[ Ikke i det hele tatt

[] Fra tid til annen
[ Ikke i det hele tatt
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9.

10.

1.

Jeg foler meg urolig som om jeg
har sommerfugler i magen

[ Ikke i det hele tatt
[ Fra tid til annen
[] Ganske ofte

[] Sveert ofte

Jeg bryr meg ikke lenger om
hvordan jeg ser ut

[ ] Ja, helt klart
[ Jeg bryr meg ikke sa mye som jeg burde
[] Det kan godt hende jeg ikke bryr meg nok

[_1 Jeg bryr meg om utseendet like mye som jeg
alltid har gjort

Jeg er rastles som om jeg
stadig ma veere aktiv

(] Uten tvil sveert mye
[] Ganske mye

[ Ikke sa veldig mye
[] Ikke i det hele tatt

Reg. Nr:

12. Jeg ser med glede frem til hendelser

13.

14.

og ting

[ Like mye som jeg alltid har gjort
[_] Heller mindre enn jeg pleier

] Avgjort mindre enn jeg pleier
] Nesten ikke i det hele tatt

Jeg kan plutselig fa en felelse av
panikk

[] Uten tvil sveert ofte
[] Sveert ofte

[ Ikke sa veldig ofte
[ Ikke i det hele tatt

Jeg kan glede meg over gode bgker,
radio og TV

[ ] Ofte

(] Fra tid til annen
[] Ikke sa ofte

[_] Sveert sjelden
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POSTTRAUMATIC STRESS DISORDER

Vi vil her be deg angi hvor ofte eller i hvor stor grad du

Reg. Nr:

(PTSD 10)

har opplevd nedenforstaende

fenomener den siste uken. Vaer vennlig a besvar alle sporsmalene. (Sett ett kryss)

1 Ilgpet av de siste syv dager har jeg veert plaget av:

1. Sevnproblemer

Aldri/ 1 02 03 14 05 16 7 Meget
sjelden ofte
2. Drommer med mareritt
Aldri/ 1 02 O3 14 05 16 []7 Meget
sjelden ofte
3. Depresjon, folt meg nedtrykt
Overhodet Sveert
‘kke 11 12 13 [14 5 [16 07 mye
4. Skvetten ved plutselig lyder eller bra bevegelser
Ov?rhodet 1 ]2 13 4 15 6 7 Sveert
ikke mye
5. Tendens til a isolere meg fra andre
Overhodet [ 4 2 03 4 5 6 7 Svert
ikke mye
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POSTTRAUMATIC STRESS DISORDER forts.
6. Irritabilitet (blir lett irritert eller rasende)
Adw O 02 03 04 05 06 M7 Meset
sjelden ofte
7. At folelsene svinger mye opp og ned
Sveert
Ovt_arhodet 11 ]2 3 4 15 16 07 vae
ikke mye
8. Darlig samvittighet, selvbebreidelser, skyldfolelse
Overhodet []1 12 13 14 5 6 7 Svaert
ikke mye

9. Frykt for steder eller situasjoner som kan minne om hendelsen (intensivoppholdet)

Sveert
Ovc-arhodet 1 2 3 14 5 6 07 vae
ikke mye
10. Anspenhet i kroppen
Svart 02 03 4 05 6 7 Svert
mye mye
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SOVNPROBLEMER (LEE SOVNFORSTYRRELSESSKALA)

Tenk tilbake pa den siste uken. Hvor mange dager har du: (seft ett kryss i den aktuelle ruten)

Hver
Aldri dag
1. Hatt problemer med & sovne o] 10 200 30 40 50O e 70
2. Vaknetilgpet av sgvnperioden o 10 =20 3O 40O s ed 70
3. Vaknet for tidlig og fikk ikke til & sovne igjen o 10 23 30 40 50 e 70
4. Folt deg. uthvilt nar du vakner pa slutten av en o0 10 20 30 40 s0O0 60 700
sgvnperiode
5. Sovet darlig o 10 =20 3O 40O s ed 70
6. Folt deg sevnigilgpet av dagen o1l 1 =20 3@ 400 s e 70
7. Kjempet for a holde deg vaken gjennom dagen o 10 =20 3O 40O s e™d 70
8. Fgltdegirritabel i lopet av dagen o]l 1 =20 3@ 400 s el 70
9. Folt deg tratt eller utmattet i Igpet av dagen o] 1 =20 300 400 s e 70
10. Folt deg tilfreds med sgvnkvaliteten ol 100 =200 300 40 s e 70
11. Folt deg vaken og energisk gjennom dagen o 10O 200 30 40 s ed 70
12. Fatt for mye sgvn o] 1 =200 300 400 s e 70
13. Fatt for lite sgvn o] 100 =200 300 40 s e 701
14. Tatt en blund til planlagt tid ol 100 200 300 400 s el 70
15. Sovnet uten at det var planlagt o 10O 2030 30 40 s ed 70
16. Drukket alkohol for & f4 til & sovne 0[] 1 2 30 404 5] 6] 70
17. Brukt tobakk for & fa til & sovne o1 10 200 30 400 50O 60O 70
18. Brukt andre stimuli for & sovne (f.eks: avslapping, o1 100 200 30 40 s0O0 s 70
musikk, lesing)
19. Brukt naturmedisinske midler for & sovne o] 1 2 3] 4[] 501 6] 7
20. Brukt reseptbelagt sovemedisin for a fatil dsovne 0[] 10 200 30 400 50 640 70
21. Brukt Paracet eller annet smertestillende forasove o[ 10 20 30 40 50 6O 70
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TRETTHET (LFS)

Vi gnsker a vite mer om energinivaet ditt. Nedenfor er det 18 utsagn vi ber deg
svare pa.

INSTRUKSJONER: For hvert utsagn nedenfor -
Sett ett kryss i den ruten som best indikerer hvordan du foler deg akkurat na.

1.
Ikke sliten 0 1 2 3 4 5 6 7 8 9 10 Svaert
A O O O 0O O O 0o O O O O sl
a
2.
Ikke trott 0 1 2 3 4 5 6 7 8 9 10 Svaert
et hete 0O O O O O 0o O o O o O tes
a
3.
Ikke dgsig 0 1 2 3 4 5 6 7 8 9 10 Svaert
et hete 0O O O O O 0O O O O O O @ desi
a
4.

o
-
N
]
£
G|
-]
~
-]
©

lkke utmattet 10 Svaert

i det hele D I:l D |:| I:l I:l |:| D |:| |:| |:| utmattet

tatt

5.
Ikke utslitt 10 Svaert

i det hele O O O O o o o o o o O utslitt

tatt

o
-
N
(%]
£
a
o
~
-]
©

6.

lkke energisk

o
-
N
w
£
a
(-]
~
-]
©

10 Sveaert

dthele . 0D O O O O O O O O O @O erersisk

tatt

7.
!kke aktiv 0 1 2 3 4 5 6 7 8 9 10 Svaert
et hele O O o 0O o 0o o o o o d aktiv
8.
lkke sprek 0 1 2 3 4 5 6 7 8 9 10 Svzert
et hele O O O 0O O 0O O O O O O @ seek
tatt
9.
Ikke effektiv 0 1 2 3 4 5 6 7 8 9 10 Sveert
i det hel .
e« 0 O O O O O O O O O DO @ ecfew
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10.
Ikke livlig 0 1 2 3 4 5 6 7 8 9 10 Svaert
tatt
11.
Ikke utkjort 0 1 2 3 4 5 6 7 8 9 10 Svaert
tatt
12.
Ikke utslatt 0 1 2 3 4 5 6 7 8 9 10 Svaert
tatt
13.
A holde gynene 0 1 2 3 4 5 6 7 8 9 10 A holde gynene
apne er ikke apne er veldig
anstrengende [ O [ O O anstrengende
i det hele tatt
14.
A bevege 0 1 2 3 4 5 6 7 8 9 10 A bevege
kroppen er ikke kroppen er
anstrengende [ O O O veldig
i det hele tatt anstrengende
15.

A konsentrere 0 1 2 3 4 5 6 7 8 9 10 A konsentrere
seg er ikke O O O ] [] Seg er veldig
anstrengende anstrengende

i det hele tatt
16.
A holde i gang A nholde i gang
en samtale er 0 1 2 3 4 5 6 7 8 9 10 o, samtale er
ikke anstrengende [ | [l O ] ] N veldig
i det hele tatt anstrengende
17.

Jeg har absolutt g 1 2 3 4 5 6 7 8 9 10 Jed har et veldig
ikke noe behov sterkt behov
for 4 lukke 0 O 0 O for & lukke
gynene synene

18.
Jeg har absolutt 0 1 2 3 4 5 6 7 8 9 10 Jeg har et veldig
ikke noe behov sterkt behov for
for a legge meg [ [ [ O O O O O a legge meg
nedpa nedpa
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SOSIAL STOTTE (SOCIAL PROVISION SCALE)

Alle mennesker har sin egen oppfatning om forskjellige ting. Na falger et antall pastander og spgrsmal
som handler om holdninger, interesser og folelser. Det finnes ingen "rette” eller "gale"” svar. Deres
svar beskriver bare hvordan De tenker og fgler i ulike situasjoner: Visse pastander eller spgrsmal kan
kanskje foles fremmede, men forsgk likevel a besvare dem.

Sett ett kryss i den ruten som best beskriver hvordan du har det.

Stemmer
Stemmer Stemmer Stemmer ikke i det
helt delvis neppe hele tatt
1. Det er personer som er avhengige [ n n n
av min hjelp.
2. Det fales om om jeg ikke har neer
personlig kontakt med andre O O O O
mennesker.
3. Jeg faler meg personlig ansvarlig O O O O
for et annet menneskes velbefinnende.
4. Jeg foler at andre i mine omgivelser
deler mine meninger. - - - -
5. Det fagles som om andre mennesker
ikke respekterer det jeg kan. U U U U
6. Jeg kjenner personer som liker de
samme sosiale aktiviteter som meg. O O [ [
7. Jeg har bekjente som verdsetter min
dyktighet og mine kunnskaper. H H H H
8. Det finnes ingen som deler mine M N N N
interesser og anliggender.
9. Det eringen som er avhengig av meg
for sitt velbefinnende. u u u u
10. Det fgles som om andre mennesker n [ [ [
betrakter meg som udugelig.
11. Det er mennesker som gir meg en O O O O

fglelse av trygghet og velbefinnende.
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SOSIAL STOTTE forts.
Stemmer
Stemmer Stemmer Stemmer ikke i det
helt delvis neppe hele tatt
12. Jeg har en sterk fglelsemessig neerhet i N N n N
det minste til et annet menneske.
13. Det er personer som setter pris pa mine
talenter og evner. [ [ [ [
14. Det er ingen som jeg faler fortrolighet til ] ] ] ]
15. Jeg kienner ingen som liker & gjere det
samme som meg. H H - H
16. Inger behgver lenger min omtanke o
J : o O O O

omsorg.

Vennligst legg ferdig utfylt sporreskjema i svarkonvolutten. Porto er betalt.

Tusen takk for hjelpen!

Kontaktinformasjon:

Stipendiat: Anne Kathrine Langerud, MSc

Prosjektleder: Audun Stubhaug, overlege dr. med

Postadresse: Oslo universitetssykehus HF
Rikshospitalet

Akuttklinikken Intensivavdelingen
Generell intensivseksjon
Sognsvannsveien 20. D1. 4 etg

0027 Oslo
Sentralbord: 2307 0000
Direktlinje: 2307 3702
Mobil: 9322 9832
E-post: AnneKathrine.Langerud@rikshospitalet.no
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FORESPORSEL OM DELTAGELSE I FORSKNINGSPROSJEKT

Prosjekttittel:

NEVROPATI, SMERTE OG LIVSKVALITET HOS INTENSIVPASIENTER
(NEUPAQ)

En studie for 4 kartlegge forekomst og konsekvenser av kronisk smerte hos pasienter
som overlever intensivbehandling.

I denne studien ensker vi & vite mer om hvordan du som pasient har det etter oppholdet pa
intensiv. Hensikten er at vi som helsepersonell skal fa mer kunnskap om senvirkninger av
intensivbehandling som igjen kan gjere oss bedre i stand til & yte bedre behandling/oppfelging
til dere pasienter. Per i dag har vi ingen systematisk oppfelging av pasienter som har veart
inneliggende pa intensivavdelingen. Deltakelse 1 studien er basert pd frivillighet.

Studien gir ut pd at pasienter som har ligget pd Generell Intensiv ved Oslo
Universitetssykehus Rikshospitalet 1 perioden 2010-2012 svarer pd noen sperreskjema 3
méneder etter utskrivelse fra Generell Intensiv ved Oslo Universitetssykehus Rikshospitalet
og at de samme spearreskjemaene besvares 1 ar etter utskrivelse fra Generell Intensiv.
Sperreskjemaene tar ca 30-45 minutter & fylle ut og spersmalene omhandler din opplevelse av
smerte, livskvalitet, angst, depresjon og posttraumatisk stress. I tillegg folger det med en
smertedagbok som fylles ut hver kveld i en uke. Dette tar maks 5 min hver kveld.

Nar man blir kritisk syk kan det oppsté skade pd muskler og nervefibre. Dette kalles “critical
illness neuro-myopathy”. Ved ”critical illness neuro-myopathy” kan de tynne nervefibrene
vare skadet. Dette vil kunne gjelde de tynne nervefibre som leder temperatur- og smerte
impulser fra huden og inn til sentralnervesystemet og det vil kunne gjelde de tynne
utoverledene nervefibre som regulerer svette.

Vi ber ogséa om tillatelse til & innhente informasjon om ditt opphold pa intensiv fra din journal.
Vi er ute etter informasjon om hva som feilte deg, hvor lenge du 14 pd respirator, hva slags
innstillinger respiratoren hadde, hvilke medisiner du fikk, om du fikk dialyse, om du hadde
infeksjoner osv.

Oppbevaring av data

Informasjon om deg og dine svar pa sperreskjemaene vil oppbevares forsvarlig inneldst og
med begrenset adgang til de som gjennomferer forskningen. Data vil bli slettet etter
publisering og senest innen 31.12.2020. Du har rett til informasjon om utfallet av studien og
du har rett til 4 fa innsyn i hvilke opplysninger som er registrert om deg. Du har rett til & fa
rettet eventuelle feil 1 opplysningene vi har registret om deg.

Vi ber ogsd om tillatelse til & innhente data fra din journal 1 ettertid hvis det skulle vise seg a
vaere noe informasjon om din behandling som vi mangler. Alle som arbeider med studien er
helsepersonell som har taushetsplikt og informasjonen vil bli behandlet konfidensielt.

I samsvar med nasjonale og internasjonale retningslinjer for forskningsetikk, vil vi med dette
be om din tillatelse til & benytte dataecne fra oppholdet pd intensiv og svarene dine pa
sperreundersgkelsen i dette forskningsprosjektet. Data som samles inn i denne studien vil kun
brukes i trdd med studiens hensikt.

Alle lagrede opplysninger vil vaere avidentifiserte. Ingen pasienter vil kunne gjenkjennes nér
studieresultatene publiseres.



Etikk

Det er helt frivillig & delta. Du stir pd ethvert tidspunkt helt fritt til & si nei til deltagelse i
studien, og data lagret med tanke pa denne studien vil da bli slettet. Dette vil ikke ha noen
innvirkning pd den fortsatte oppfelgingen og behandlingen av deg og din tilstand. Du trenger
ikke & oppgi noen grunn for at du vil trekke deg fra studien. Dersom du ensker & tilbakekalle
samtykket, kan du kreve & fa de innsamlede data slettet eller utlevert. Dersom opplysningene
allerede har inngétt i1 vitenskapelige arbeider, har du imidlertid ikke adgang til & tilbakekalle
samtykket eller kreve destruksjon av biologisk materiale, sletting eller utlevering av data (jf
Bioteknologiloven §§11-14).

Studien har fatt godkjenning fra den regionale komiteen for medisinsk forskningsetikk (REK
Ser), og fra sykehusets personvernombud som ivaretar  Oslo Universitetssykehus
Rikshospitalet HF sitt databehandlingsansvar pa vegne av Datatilsynet.

Ansvarlig lege for studien er seksjonsoverlege Audun Stubhaug, (Akuttklinikken Oslo
Universitetssykehus Rikshospitalet).

Spoersmil om studien kan rettes til Anne Kathrine Langerud, intensivsykepleier ved
Akuttklinikken Oslo Universitetssykehus Rikshospitalet. TIf 93229832

Ovrige medarbeidere er Seniorforsker Tone Rusteen ved senter for pasientmedvirkning og
sykepleieforskning ved Oslo Universitetssykehus Rikshospitalet.
Databehandlingsansvarlig er Oslo Universitetssykehus Rikshospitalet ved administrerende

direktor.

Studien vil bli publisert i internasjonale tidskrift i form av flere vitenskaplige artikler. Disse
vil inngé i flere doktorgrader (PhD).

Anne Kathrine Langerud Audun Stubhaug
Intensivsykepleier/PhD stipendiat Prof. Dr.med.



Denne siden fylles ut, rives los og sendes inn sammen med evt sporreskjema og
smertedagbok.

SAMTYKKEERKLARING for studien:

NEVROPATI, SMERTE OG LIVSKVALITET HOS INTENSIVPASIENTER
En studie for i kartlegge forekomst og konsekvenser av kronisk nevropatisk smerte hos
pasienter som overlever intensivbehandling.

Jeg bekrefter med dette 4 ha mottatt skriftlig og muntlig informasjon om studien, og er
inneforstiatt med at jeg nir som helst kan trekke meg fra studien uten konsekvenser for
meg og behandling av min tilstand. Jeg er inneforstitt med at deltakelse i studien er
frivilllig. Jeg er inneforstitt med at jeg kan be om at innsamlet materiale slettes, dog
ikke etter at resultatene er publisert.

Ja takk, jeg onsker a delta i NEUPAQ studien. ... (sett kryss)
Nei takk, jeg onsker ikke a delta i NEUPAQ studien ... (sett kryss)
Navn (blokkbokstaver) Fadselsdato

Signatur Dato

Jeg bekrefter a ha gitt skriftlig og muntlig informasjon om studien

Studie.medarb. Dato —-----ccemeeme
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