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Abstract
Introduction: International literature describes that for-
mer intensive care unit (ICU) patients suffer considerable 
physical and neuropsychological complications. Systematic 
data on Danish ICU survivors are scarce as standardised fol-
low-up after intensive care has yet to be described. This art
icle describes and evaluates the knowledge gained from 
outpatient follow-up at a tertiary intensive care unit at  
Rigshospitalet, Copenhagen, during a three-year period. 
Methods: A total of 101 adult former ICU patients at
tended the outpatient clinic over a three-year period. Pa-
tients included were medical and surgical patients with a 
length of stay exceeding four days. Patients attended the 
clinic after discharge from hospital and for a minimum of 
two months from their discharge from the ICU. The patients 
were assessed for physical, neuropsychological and psycho-
logical problems and, if necessary, further treatment or re-
habilitation was initiated. 
Results: Reduced physical ability was seen in 82%. A total 
of 89% suffered a substantial weight loss. 83.2% had signs 
indicating acute brain dysfunction during the ICU stay, and 
approximately half of the patients still had cognitive prob-
lems. A total of 66 interventions were initiated. 
Conclusion: Our data confirmed that a large proportion of 
ICU survivors suffer considerable long-term physical and 
neuropsychological sequelae. Intensive care follow-up may 
contribute to address these specific problems and to initiate 
the needed interventions. Research is needed to determine 
whether specialised rehabilitation is required. 
Funding: not relevant.
Trial Registration: not relevant.

For many years the primary effect of intensive care has 
been evaluated in terms of survival, but during the past 
10-15 years there has been an increasing interest in the 
complications that survivors are facing. Studies have 
shown that former intensive care unit (ICU) patients of-
ten suffer considerable physical and neuropsychological 
complications resulting in need for specialised rehabili-
tation [1-7]. The complications associated with critical 
illness and intensive care therapy are now widely ac-
cepted, and a term has been coined, post-intensive care 
syndrome (PICS), covering the physical, cognitive and 
psychological complications [8, 9]. For further details on 
PICS, see Table 1. The syndrome frequently persists for 

months or even years and restricts activities of daily liv-
ing, reduces quality of life and the ability to return to 
former employment [10-12].

The complications are predominantly related to the 
critical illness and ICU stay and only to a minor degree to 
the primary disease. This results in a need for rehabilita-
tion that cannot necessarily be managed by the referring 
medical or surgical department [13].

This knowledge has resulted in establishment of 
various ICU outpatient follow-up programmes, but only 
few such programmes exist in Denmark. 

On this basis, Intensive Care Unit 4131 at Rigshos
pitalet in 2010 decided to set up a multidisciplinary fol-
low-up clinic to assess the physical and/or psychological 
impact of critical illness on former ICU patients and to 
offer guidance and treatment and to refer patients for 
further treatment as needed.

The aim of this paper was to describe and evaluate 
the knowledge gained from our three-year ICU outpa-
tient follow-up. 

Methods
Setting
The data presented in this paper were generated from 
follow-up visits of former ICU patients in ICU 4131, Rigs
hospitalet in the period from 1 September 2010 to 31 
August 2013. The department is a multidisciplinary 23-
bed unit treating both medical and surgical patients, in-
cluding patients with severe infections, trauma, burns, 
haematological diseases, liver transplants and need for 
extensive vascular surgery.

Included patients
All adult patients (> 18 years) with a length of stay (LOS) 
in ICU > 4 days and a LOS in hospital > 10 days were in-
cluded in the follow-up programme, as patients admit-
ted for a shorter period are usually less seriously ill and 
supposedly do not to need a follow-up visit. We only in-
vited residents from The Capital Region of Denmark as 
we did not have funding allowing us to defray costs for 
patient transportation. Patients who did not speak Dan-
ish or had a pre-existing major psychiatric diagnosis, se-
vere brain damaged or had dementia were excluded 
along with patients who were transferred for terminal 
care or treated primarily in other units.
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The outpatient visit
After discharge from hospital, the patients were contact-
ed and invited for a follow-up consultation. Provided the 
patient accepted, an appointment was made in the out-
patient clinic. At the same time an information pamphlet 
covering the most common problems after critical illness 
was sent to the patient along with a questionnaire to de-
termine anxiety and depression (HADS). The patients 
were encouraged to bring along their closest relatives.

The visits took place at least two months after dis-
charge from the ICU, and they lasted approximately 90 
minutes. Apart from the patient and relatives, the nurse 
and doctor from the outpatient’s clinic participated. The 
ICU medical history was discussed on the basis of the pa-
tient’s and their relatives’ experience of the stay, ques-
tions were answered and the course of the ICU stay was 
explained, if desired. In addition, the patient was as-
sessed for existing physical, neuropsychological or psy-
chological problems that require further treatment or 
rehabilitation based on a medical evaluation. If neces-

sary, this was initiated either via direct referral or via the 
patient’s general practitioner. The patient was also in
vited to visit the ICU’s patient area.

Trial registration: not relevant.

Results
A total of 304 patients fulfilled the inclusion criteria; out 
of these, 101 attended the Outpatient Clinic (Figure 1). 
Patient characteristics are shown in Table 2.

Physical complications
82.2% of the patients (83/101) stated that they still had 
limitations in their physical ability in terms of general 
physical fitness and muscular strength compared with 
their pre-ICU condition. Among the 83 patients, physical 
rehabilitation was initiated or continued after discharge 
from hospital for 68.7%. Whereas 48.2% of the patients 
still attended an active training programme, it was as-
sessed that 84.3% of the patients with limited physical 
ability would benefit from further training.

Of the 49 patients who had been in employment 
before the ICU event, only 16 had returned to full or 
part-time work. 

The majority of the patients (95%) underwent venti-
lator treatment during their ICU stay. The median venti-
lator time was five days (quartiles: 4-12.5). Ten of the 
patients had complications related to ventilation, seven 
had voice changes and three experienced constriction 
from the tracheotomy wound.

Most of the patients (89%) suffered a substantial 
loss of weight; a median of 10 kg (quartiles: 8-16). In all, 
40% had experienced changes in taste, either that the 
food was tasteless or everything tasted wrong or metal-
lic. Most of these symptoms faded over time, but 20% of 
the patients still had loss of appetite.  

Neuropsychological complications
Less than half of the patients reported having factual 

TablE 1

Post-intensive care syndrome [8]. 

Complication Description

Pulmonary Impairment in spirometry, lung 
volumes and diffusion capacity

Neuromuscular Includes critical illness,  
polyneuropathy and myopathy 
Disuse atrophy

Physical function Impairment in activities and  
instrumental activities of daily  
living and 6-min walking distance

Psychiatric symptoms Depression 
Post-traumatic stress disorder 
Anxiety

Cognitive Impairments in memory,  
attention, executive function

Quality of life Deficits most observed in physical 
domains

FigurE 1

Flow diagram showing the 
reasons why most pa-
tients did not attend fol-
low-up consultation.
ICU = intensive care unit.

Excluded
(n = 85)
Psychiatric history: 24
Neurologic disease: 19
Language problems: 9
Terminal care: 7
Primary treatment in another ICU: 14
Neuro-rehabilitation: 5
Other: 7

Died before discharge from hospital
(n = 104)

Follow-up not carried through
(n = 99)
Long-lasting hospitalisation and/or
rehabilitation (> 6 months): 23
No need for contact: 43
No show: 3
Lost to follow-up: 13
Unable to attend the clinic: 13
Other: 4

Meets inclusion criteria (n = 389)

Follow-up consultations (n = 101)
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memories of the ICU stay, whereas 80% remembered 
delusions or hallucinations. According to the medical rec
ords, 64.3% of the patients were diagnosed with delirium 
during their ICU stay (although only a few were screened 
by The Confusion Assessment Method for the ICU CAM-
ICU). Nineteen of the 28 patients not diagnosed with de-
lirium still had clear memories of delusions. In all, 84 pa-
tients out of the 101 (83.2%) had signs indicating acute 
brain dysfunction during their ICU stay. The term acute 
brain dysfunction is used instead of delirium, since a sys-
tematic screening for delirium during the ICU stay was 
not performed, and no consistent diagnostic criteria 
were used to diagnose delirium. In the clinical practice, 
signs such as agitation, hallucinations and delusions were 
used for diagnosing acute brain dysfunction.

When patients attended the outpatient clinic, ap-
proximately half described recent cognitive problems in-
cluding difficulty with concentration, reading/under-
standing and/or loss of memory. 

Psychological complications
A total of 88 of the patients had completed the HADS 
questionnaire. 36% of the 88 tested positive for anxiety, 
whereas 29% tested positive for depression. The pa-
tients were not screened for post-traumatic stress dis
order, but only two patients had on-going sleep disturb
ances, nightmares and flashbacks. 

Interventions
Among the 101 patients visiting the outpatient clinic, 12 
were instructed regarding further physical training, 
while nine received instructions concerning nutritional 
matters. Eight patients were referred to further physical 
rehabilitation, mostly via their general practitioner.  

Two patients were referred to psychiatric treatment 
one of whom was hospitalised due to acute psychosis. 

Six patients had problems related to the surgical 
procedure or disease that caused the original ICU admis-
sion and they were referred to the surgeon in question. 
Another six patients were in need of further follow-up 
regarding their medical disease and were referred to the 
medical department. Four patients with change in voice 
or hoarseness following intubation were referred to an 
otologist. One patient was referred for computed to-
mography of the cerebrum and neurosurgical treatment 
due to a chronic subdural haematoma. 

A total of 12 patients were prescribed pain therapy, 
whereas seven needed other interventions such as re-
ferral to physiotherapy or occupational therapy, entero
stomal therapy, radiology, biochemical control or  
minor adjustments in medication, Table 3.

Discussion
Our data show that the problems following critical ill-

ness and ICU stay coined PICS, as described in the inter-
national literature, are also found in the Danish popula-
tion, both in terms of physical and neuropsychological 
complications. As our data show, reduced physical abil
ity is seen in 82% who suffer loss of total muscle mass, 
exhaustion and extreme fatigue. Early ambulation, 
physiotherapy and active training during the ICU stay 
has been shown to improve physical ability at discharge 
from the ICU and to reduce LOS and time on a ventilator 
[14-16]. Early mobilisation is facilitated by patients being 
awake and able to actively participate in their own care, 
why sedation should be kept at a minimum, as stated in 
the Danish national sedation strategy [17]. 

TablE 2

Patients characteristics.

Age, yrs, median (quartiles) 60 (49-66)

APACHE II score, median (quartiles) 23 (18-27)

LOS, intensive care, days, median (quartiles) 8.5 (5-22)

Males, n (%) 62 (61.4)

Ventilator treatment, n (%) 96 (95)

Ventilator days, median (quartiles) 5 (4-12.5)

Diagnosis, n (%)
Ruptured abdominal-aortic aneurysm 16 (15.8)

Liver transplantation   9 (8.9)

Respiratory insufficiency 17 (16.8)

Burns   5 (5.0)

Necrotising fasciitis 15 (14.9)

Severe sepsis/septic shock 13 (12.9)

Trauma   5 (5.0)

Post-operative complications   8 (7.9)

Meningitis   7 (6.9)

Mixed   6 (5.9)

APACHE II = Acute Physiology and Chronic Health Evaluation II;   
LOS = length of stay.

TablE 3

Interventions, advice and guidance.

n/N (%)

Interventions 44/101 (43.6)

Referral to physical rehabilitation   8

Referral to general practitioner 13

Referral to psychiatrist (1 patient acutely hospitalised)   2

Referral to surgeon   6

Referral to medical physician   6

Referral to otologist   4

Referral to neurologist   2

Pain treatment initiated 12

Others   7

Advice and guidance 22/98 (22.4)

Advice and guidance on physical training 12

Dietary advice   9
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It is crucial that rehabilitation and physical training 
continue after transfer to a general ward and after  
discharge from hospital. Our data show that physical  
rehabilitation was only initiated and continued after dis-
charge for two thirds of the patients who were describ
ing reduced physical ability compared with their pre-ICU 
conditions. In some cases, rehabilitation was delayed for 
more than four weeks, possibly causing stagnation, 
slowing down recovery and reducing the patient’s ability 
to return to work. In some cases, the missing or delayed 
rehabilitation was due to rehabilitation not being pre-
scribed at the time of discharge from hospital. In other 
cases, the prescription was not received by the commu-
nity health service. Furthermore, there seems to be a 
substantial variation in the number of rehabilitation pro-
grammes that are available at various local authorities. 
To improve the chance for full recovery in these debili-
tated patients, a strong effort should be made both  
intrahospitally and among the local authorities. 

Nutritional deficiency is a major issue associated 
with the loss of total muscle mass and reduced physical 
ability. Almost all patients experienced a substantial loss 
of weight. The loss of appetite and changes in taste fol-
lowing critical illness, in combination with extreme fa-
tigue and exhaustion, cause an insufficient food intake 
and further loss of weight after discharge from the ICU, 
or even after discharge from the hospital. There seems 
to be a need for identification of these cases and for in-
tensified individual nutritional support, if necessary in 
collaboration with a dietician.

The rate of acute brain dysfunction/delirium was 
high in the study population. This, combined with the 
fact that many patients have little or no recall of real 
events during their ICU stay, causes concern as to the 
extent to which the patient can be involved in decision-
making during his or her ICU stay, for example decisions 
concerning restrictions in therapy or participation in 
medical research.

Long-term or even permanent cognitive problems 
following critical illness are more frequently seen in pa-
tients with delirium during their ICU stay [18]. Therefore, 
the prevention, diagnosing and treatment of delirium 
appear to be urgent [19]. Currently, the understanding 
of how to minimise or avoid these complications is limit-
ed. Data gathered in the area of specialised neuro-re
habilitation are presumably valuable to patients with 
cognitive problems following critical illness, but this area 
is in need of investigation [19].

After discharge from hospital, most former ICU pa-
tients attend the outpatient medical or surgical clinic  
responsible for treatment of their underlying disease. 
During severe critical illness, the patient often develops 
multiple organ failure with subsequent problems that 
require further investigation and treatment, and these 

are not necessarily dealt with by the general ward’s 
practitioners. Additionally, patients experience compli-
cations to treatment performed in the ICU, such as se-
quelae following intubation, that require further exam
ination and treatment by other specialists. Finally, some 
of the problems following ICU stay are a consequence of 
the critical illness itself. In our population, 33% of the 
patients were referred to a second medical speciality, in-
dicating that a co-ordinator, preferably in the hospital 
setting, would be useful for these patients to ensure co-
ordination of any necessary further examinations, treat-
ment and rehabilitation. Furthermore, our knowledge of 
the long-term consequences of critical illness and ICU 
stay calls for increased mindfulness and education of the 
health-care staff involved in the care of these patients 
[9].

The purpose of this study was to describe problems 
and complications experienced by former ICU patients. 
The main weakness of the study is that roughly half of 
the patients meeting the criteria for a follow-up visit did 
not attend the clinic for several reasons (Figure 1).  
A considerable share of these patients stated that they 
did not need a follow-up consultation. The reason for 
not attending the clinic was not evaluated systematical-
ly. Therefore, we cannot exclude that our study repre-
sents the number of complications only in a selected 
group of patients rather than describing the incidence of 
post-intensive care problems in general. However, ac-
cording to the medical records, the patients were com-
parable with patients attending the clinic with regard to 
diagnosis, LOS in ICU (median nine versus 8.5 days) and 
APACHE II scores (median 23 versus 23). Patients not at-
tending the clinic only differed slightly with regard to 
age (median 60 versus 54 years) and delirium during 
their ICU stay (59% versus 64.3%). We cannot exclude 
that patients not attending the follow-up clinic had ex-
perienced the same kind of problems, but had moved on 
or had even more severe problems, leading to physical 
difficulty or reluctance in attending. 

Conclusion
Our data have confirmed that a large proportion of ICU 
survivors suffer considerable long-term physical and 
neuropsychological sequelae. Intensive care follow-up 
may contribute to address these specific problems and 
to initiate the needed interventions. Research is needed 
to determine whether specialised rehabilitation is re-
quired.
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