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ABSTRACT 

Background  
Post-ICU clinics have been advocated to reduce long-term physical and psychological 
impairments among ICU survivors. A format for optimal structure, timing, and care content 
has not yet been established. We developed and implemented two post-ICU clinics in 
different hospital settings and evaluated the feasibility.  

Methods   
In this prospective cohort study ICU survivors of a university hospital (AMC) and a 
general hospital (TG), who were mechanically ventilated ≥2 days and discharged to their 
homes, were invited to the post-ICU clinic one month after hospital discharge (AMC) 
or three months after ICU discharge (TG). Feasibility was evaluated as 1) the number of 
eligible ICU survivors and the proportion that attended; 2) the prevalence of ICU-related 
abnormalities, that required referral for further treatment; and 3) patient satisfaction.   
 
Results  
Forty-five of 629 AMC-patients and 70 of 142 TG-patients were eligible for the post-
ICU clinic. Of these, 49% and 67% respectively, visited the outpatient clinic (P = 0.026). 
The majority of all screened patients had functional restrictions, and 68% required 
referral for further diagnosis and treatment. Patient satisfaction was high.  
 
Conclusion  
This study provides valuable information to support the implementation of post-ICU clinics. 
The use of validated screening instruments facilitates the identification of patients with 
need for further treatment. Early in-hospital screening and recruiting patients at highest 
risk for adverse outcome could be a more targeted approach to achieve greater benefit.
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INTRODUCTION  
Each year about 80,000 adults are admitted to intensive care units (ICUs) in the 
Netherlands and, due to progress in critical care, survival rates have increased. A significant 
proportion of survivors have long-term physical, psychological, and cognitive impairments 
that negatively affect daily function, employment, and health related quality of life 
(HRQoL).1-5 The com-plexity and magnitude of these ICU-related consequences, recently 
denoted as Post Intensive Care Syndrome (PICS), require comprehensive multidisciplinary 
care.6 However, ICU survivors experience inadequate and disjointed multidisciplinary 
care after hospital discharge, with inconsistent service provision.7 Particularly for ICU 
survivors who are discharged to their homes, PICS may not be reliably and promptly 
recognized, resulting in incomplete or late referral to the appropriate care.   
Post-ICU clinics have been advocated to manage ICU-related problems in survivors,8-10 
but to date such clinics are scarce, their organization varies, and their optimal structure, 
timing, and care content has not been established yet. Furthermore, there is no direction 
or consensus on how to implement it. We developed and implemented a post-ICU clinic in 
a large tertiary university hospital and in a general hospital in the Netherlands, based on 
the recommendations from the National Institute for Health and Clinical Excellence (NICE) 
guidelines.11 The aim of this post-ICU clinic according to the NICE guideline, is to ‘screen and 
detect’ patients “that recover at a slower rate than anticipated, and to identify patients 
that has developed new physical and/or psychological morbidity, that was not previously 
identified”, and to initiate tailored treatment, if required. We assumed that patients of a 
university hospital would have more complex and serious illnesses, resulting in longer ICU and 
hospital stays and a greater need for the post-ICU clinic than ICU survivors of a general hospital 
would have. Also, we expected that the programmatic evaluation of both approaches would 
provide important practical information for further improvement of post-ICU clinics.  
The purpose of this study was to evaluate the feasibility of the post-ICU clinic in each hospital 
setting by determining: 1) the number of eligible ICU survivors and the proportion that 
attends the post-ICU clinic; 2) the prevalence of physical and psychological impairments 
and functional restrictions that require referral for further diagnosis and treatment; and 3) 
the level of patient satisfaction with the post-ICU clinic. 

 
MATERIALS AND METHODS  
Study design, setting and participants   
This prospective cohort study was undertaken in the Academic Medical Center (AMC) 
in Amsterdam and the Tergooi (TG) in Hilversum. The AMC is a 1,000-bed university 
hospital with a 34-bed mixed medical and surgical closed-format ICU and TG is a 633-
bed general hospital with a 10-bed mixed medical and surgical closed-format ICU.  
All consecutive adult (age ≥18 years) ICU patients admitted in a 20 months period (2010-
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2012) in the AMC and TG were screened for participation in the study. Critically ill patients 
mechanically ventilated for ≥2 days and discharged to their homes from the hospital were 
considered eligible. Patients with insufficient knowledge of the Dutch language or co-
morbidity that would impair completing questionnaires or visiting the outpatient clinic (e.g., 
mental retardation, mechanical ventilation at home, terminal disease, etc.) were excluded. 
Considering their limited physical resilience and mobility range, AMC patients living beyond 
the service area of the hospital (a travel distance of more than 15 km) were also excluded. 
The Ethical Review Board of the AMC waived the need for informed consent because of the 
non-interventional nature of this study.  

Description of the Post-ICU clinics   
The main purposes of our post-ICU clinics were (1) to screen patients for physical and 
psychological impairments, functional restrictions, and HRQoL; (2) to identify care giver 
strain and symptoms of post-traumatic stress disorder (PTSD) in close relatives; (3) to refer 
patients or close relatives with unanticipated ICU-related sequelae for further treatment; 
and (4) to inform patients and their close relatives about short and long-term ICU-related 
consequences. As part of the standard clinical care, in both hospitals physical therapy 
interventions started early on the ICU, and were continued on the wards until hospital 
discharge. Although the purposes of the post-ICU clinic were similar in the two hospitals, 
the approach differed with respect to the involved professionals, the timing, and the used 
satisfaction questionnaires because of the differences in existing care approaches.  
In the AMC, the post-ICU clinic was implemented in May 2010 by the department of 
rehabilitation medicine and carried out by a senior physical therapist specialized in 
critical care. Patients and relatives were invited one month after hospital discharge to 
enable early identification of ICU-related problems and referral to other practitioners. 
In October 2010, a similar post-ICU clinic was implemented in the general hospital under 
the responsibility of the ICU, led by nursing staff. Patients and their relatives were invited 
three months after ICU discharge to evaluate recovery and initiate additional care if 
necessary. In both hospitals, two weeks prior to the visit to the post-ICU clinic, patients 
completed the Dutch-translated and validated versions of the following questionnaires:  
1) The Medical Outcomes Study 36-item Short Form Health Survey (SF-36) was used to 
measure HRQoL.12,13 The domains “physical function” and “role limitation due to physical 
problems” were used to screen patients for physical impairments and functional restrictions.  
2) The Hospital Anxiety and Depression Scale (HADS) was uses to assess symptoms of 
anxiety and depression.14-16 Sub-scale scores (0-21) of ≥8 indicate anxiety or depressive   
symptoms.16,17   
3) The 10-item Trauma Screening Questionnaire (TSQ) was used to identify patients at risk  
for PTSD. A cut-off score of 6 has found to be optimal.18,19   
4) Health care utilization, a self-composed list on which patients had to mark all health 
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care professionals that they received care from.    
Information on socio-demographics (age, height, body weight, living situation, and  
employment [number of working hours] before and after the ICU admission)  was recorded,  
and clinical data were retrieved from medical records.    
In close relatives, PTSD and potential care giving concerns were assessed before their visit 
to the post-ICU clinic, using the TSQ and Caregiver Strain Index (CSI). The CSI is a validated 
13 item questionnaire with a score of >7 indicating a higher risk for strain.20 In addition, 
socio-demographic characteristics (age, gender, relationship to the patient, work situation 
before and after patient’s hospital admission) were recorded.  

At the post-ICU clinic, a shortened version of the International Classification of 
Functioning, Disability, and Health (ICF) checklist (Part 1a: impairments of body 
functions and Part 2: activity limitations and participation restrictions), and the 
Malnutrition Universal Screening Tool (MUST) were completed for the screening of ICU-
related impairments or functional restrictions. The ICF checklist of the World Health 
Organization is a practical tool to identify and classify information on the functioning 
and disability of an individual.21 The MUST is used in hospitals to identify patients at risk 
for undernourishment.22 A MUST score of 2 implies a high risk of malnutrition.23   
Patients with clinically meaningful ICU-related physical or psychological impairments 
according to the questionnaires and screening tools were referred for further treatment. 
Close relatives with high burden of care and/or symptoms of PTSD were advised to 
contact their general practitioner for support or additional care. AMC patients were 
asked to rate their satisfaction with the post-ICU clinic on an ordinal 5-item scale (4=very 
satisfied, 3=satisfied, 2=nor satisfied/nor dissatisfied, 1=dissatisfied, 0=very dissatisfied). 
At TG, a 10-point scale, with higher scores indicating more satisfaction (1=very dissatisfied, 
10=very satisfied) was used. ICU survivors who declined the invitation to visit the 
post-ICU clinic were contacted by phone to ascertain their reasons for not attending.   
 
Feasibility  
The feasibility of each post-ICU clinic was evaluated as: (1) the number of eligible ICU 
survivors and the proportion that attended one month after hospital discharge for AMC, 
and three months after ICU discharge for TG; (2) the prevalence of physical and psychological 
impairments, and functional restrictions that required referral for further diagnosis and 
treatment; and (3) patient satisfaction.

Statistical analysis  
Demographic and clinical data of ICU patients, including age, gender, Body Mass Index (BMI), 
Acute Physiology and Chronic Health Evaluation II (APACHE II), ICU admission diagnosis, 
duration of mechanical ventilation, length of ICU and hospital stay, and working hours prior 
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to ICU admission, were compared both between the two hospital settings, and between 
patients that attended the post-ICU clinic and patients who declined or who were lived 
beyond the service area of the hospital. Also, physical and psychological impairments, and 
functional restrictions after hospital discharge were compared between the two hospitals, 
as well as the demographic data of close relatives, care giver strain, and post traumatic 
stress. Comparisons were performed with the independent t-test (continuous data), the 
Mann-Whitney U-test (ordinal data), and the Chi-square test (categorical and dichotomous 
data) or Fisher’s exact test. A P value less than 0.05 was considered statistically significant. 
For descriptive analysis, mean values were presented with standard deviation (±SD), median 
values with interquartile range (IQR) and proportions with percentages and total numbers. 
All analyses were performed in IBM SPSS Statistics 19.0 (SPSS Inc., Chicago, USA).  

RESULTS  
Number of eligible patients  
Of the patients who were mechanically ventilated ≥2 days (AMC: N=629, TG: N=142), 45 
patients from the AMC and 70 from TG met the inclusion criteria and were discharged home 
(Figure 1). The baseline characteristics of the 60 AMC-patients who were excluded because 
of travel distance >15 km, did not differ from those of included AMC-patients, except for 
age (median [IQR] age 57 [42-66.8] in excluded patients vs. 61 [54-69.5] in included patients,  
P = .041). Of all eligible patients, 22 AMC patients (49%) and 47 TG patients (67%) visited the 
post-ICU clinic (P = 0.026). AMC patients visited the outpatient clinic at a mean of 5.5 weeks  
(SD 2.6) after hospital discharge and TG patients at 12.1 weeks (SD 3.7) after ICU discharge. 
Reasons for not attending (n=23) the post-ICU clinic in the AMC were: good health (n=2) 
or participation in a cardiac rehabilitation program (n=8), no need (n=6), health-related 
difficulties (n=4), and re-admission to the hospital (n=2); one patient could not be traced. 
At TG, the reasons for not attending (n=23) were: impossible to contact (n=12), health-
related difficulties (n=6), and no need (n=5). The demographic and clinical data of the study 
participants in the two hospitals were comparable (Table 1), except for gender (42% men 
in AMC vs. 76% in TG, P = 0.008). Patient characteristics between ICU survivors who visited 
the post-ICU clinic and who declined did not differ (P > 0.05) (Table 2). Three AMC patients 
and one TG patient were excluded from the analysis because of incomplete questionnaires 
(Figure 1).
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Table1   Demographic and clinical data of intensive care unit aftercare patients  

Patient characteristics         AMC     Tergooi P
N of patients           19           46
Age (years), mean (SD) 58.1 (14.2) 63.4 (11.5) .118
Gender (male), n (%)         8 (42.1)    35 (76.1) .008
BMI, median (IQR)
    Obesity (BMI > 30), n (%)

24.9 (22.5-31.2)
      5 (26.3)

27.4 (23.5-29.8)
    10 (21.7)

.478

ICU admission diagnosis, n (%)
    Medical
    Elective surgery
    Non-elective surgery

   16 (84.2)
     1 (5.3)
     2 (10.5)

   36 (78.3)
     4 (8.7)
     6 (13)

.077

APACHE II score, median (IQR)    21 (16-24)    18 (15-24.5) .891
Duration of mechanical ventilation (days), 
    median (IQR)

     6 (4-7) 4.15 (2.9-7.3) .155

LOS in ICU (days), median (IQR)      7 (5-8) 6.85 (5-10) .840
LOS in hospital after ICU discharge (days), 
    median (IQR)

   11 (8-14)    12 (6.8-17.3) .817

Remunerative employment, n (%)
    Working hours per week, median (IQR) 

     6 (31.6)
   36 (27-40)

   13 (28.3)
   36 (31-39)

.160

Voluntary work, n (%)
    Hours per week, range

     2 (10.5)
         3-5

     8 (17.4)
        2-20

.485

 
Abbreviations: IQR, interquartile range (25th and 75th percentile); N, number; BMI, Body Mass Index (kg/m2); ICU, 
intensive care unit; APACHE II, Acute Physiology and Chronic Health Evaluation; LOS, length of stay.
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Table 2   Comparison of patient characteristics between intensive care unit survivors    
                who visited the post-ICU clinic, and who did not

 
Patient characteristics

Participants 
post-ICU clinic

Non-participants 
post-ICU clinic

 
P

N of patients           65           46
Age (years), mean (SD) 64.8 (14.7) 61.8 (12.5) .247
Gender (male), n (%)      43 (66.2)    27 (58.7) .423
BMI, median (IQR)   26.8 (23.3-30.2) 28.4 (25.3-23.9) .151
ICU admission diagnosis, n (%)
    Medical
    Elective surgery
    Non-elective surgery

   52 (80.0)
     5 (7.7)
     8 (12.3)

   35 (76.1)
     3 (6.5)
     8 (17.4)

.799

APACHE II score, median (IQR)    18 (15.5-24)    19 (15-23.25) .838
Duration of mechanical ventilation (days),
    median (IQR)

     5 (3-7)      8 (3-10) .078

LOS in ICU (days), median (IQR)   6.9 (5-10)   8.6 (4.7-12.4) .481
LOS in hospital after ICU discharge (days), 
    median (IQR)

   12 (7.5-16.5)    11 (6-20) .808

Remunerative employment, n (%)
    Working hours per week, median (IQR) 

   22 (33.8)
   36 (29.5-40)

       NA -

Voluntary work, n (%)
    Hours per week, range

   10 (15.4)
         2-20

       NA -

 
Abbreviations: IQR, interquartile range (25th and 75th percentile); N, number; BMI, Body Mass Index (kg/m2); 
ICU, intensive care unit; APACHE II, Acute Physiology and Chronic Health Evaluation; LOS, length of stay; NA, not 
available.
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  Figure 1   Study patient recruitment diagram
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Functional status and referral   
There were no statistical differences in functional status of ICU survivors in the two 
hospitals (Table 3). Out of all SF-36 domain scores, only ‘bodily pain’ and ‘mental health’ 
scores were comparable to the normative values of the general Dutch population. All 
other SF-36 domain scores were lower in our study population. Figure 2 shows the ten 
most frequently reported impairments and restrictions according to the ICF checklist. For 
these, predominantly physical impairments, 47% of the AMC patients and 54% of the TG 
patients received physical therapy. Signs of PTSD were found in 19% of the 65 participants 
and symptoms of anxiety and depression were present in 29% and 20%, respectively. Of 
the patients with psychological symptoms, 41% received treatment from a psychologist, 
psychiatrist, or social worker. Thirty-seven percent of all patients had signs of malnutrition 
of which 16% received treatment from a dietician. No patient had returned to paid work, 
but four out of ten patients had resumed the volunteer work they did prior to ICU admission.

 

 
Figure 2   Ten most reported impairments and restrictions on the International Classification 
                 of Functioning, Disability and Health (ICF) checklist (AMC n=19 / TG n=46)
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Table 3   Functional status at 4 weeks after hospital discharge and 3 months after intensive 
                care unit discharge

Screening instrument AMC (n= 19) Tergooi (n=46) P
SF36 (range 0-100, normative value)a, median (IQR)
    Physical function (76.8)
    Role physical (70.8)
    Bodily pain (70.8)
    General health (65)
    Vitality (69)
    Social function (82.7)
    Role emotional (82.4)
    Mental  health (75.6)        

   30 (18.8-56.3)
12.5 (0-25)
67.3 (55.1-100)
   55 (20-67.5)
   40 (33.8-61.3)
62.5 (37.5-78.1)
66.7 (25-100)
   76 (59-84)

   50 (25-75)
     0 (0-25)
67.3 (44.9-81.6)
   50 (35-61.3)
   55 (35-66.3)
62.5 (37.5-87.5)
66.6 (33.3-100)
   76 (55-88)

.131

.772

.455

.822

.308

.635

.987

.811
TSQ (0-10)
    Patients with risk for PTSD (sum score ≥ 6)      3 (15.8%)      9 (19.6%) .196
HADS sub-scale scores (0-21)
    Patients with indication for anxiety (score ≥ 8)
    Patients with indication for depression (score ≥ 8)

    6 (31.6%)
    5 (26.3%)

   13 (28.3%)
     8 (17.4%)

.080

.493
Patients with signs of malnutrition (MUST ≥ 2)     9 (42.1%)    15 (32.6%) .680
Returned to work     0 of 6      0 of 13 1.000
Resumed voluntary work
    Hours per week, range

   1 (5.3%)
       5

     3 (6.5%)
     4-5

.848

 
Abbreviations: SF36, Medical Outcomes Study 36-Item Short-Form Health Survey; IQR, interquartile range; TSQ, 
Trauma Screening Questionnaire; PTSD, Post-Traumatic Stress Disorder; HADS, Hospital Anxiety and Depression 
Scale; MUST, Malnutrition Universal Screening Tool.  
aHigher scores representing better functioning; SF-36 normative data for the general Dutch population 

 
In the AMC post-ICU clinic, 15 patients were referred to other specialties: physical therapist 
(n=6), psychologist/psychiatrist (n=3), and dietician (n=8). In addition, 2 patients with 
physical impairments were referred back to their physical therapist with specific training 
instructions. In TG, 27 patients were referred to a physical therapist (n=8), psychologist/
psychiatrist (n=7), and dietician (n=12), and 12 patients were referred back to their physical 
therapist with additional training instructions.  
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Close relatives  
In the AMC 11 and in TG 41 close relatives completed the questionnaires. The median age of 
the close relatives and the reported hours per week spent on care were significantly higher 
for the TG than for the AMC patients (median age: 58 vs. 63 [P = 0.023]; care assignment: 
3.8 vs. 10 hours per week [P = 0.025]). Burden of care was high (CSI ≥7) in 9% of the close 
relatives in the AMC and 18% in the TG. Signs of PTSD were not found in the AMC population, 
but were present in 16% of close relatives of TG patients. High scores on TSQ and CSI were 
particularly found in partners and children. 

Patient satisfaction  
AMC patients were “very satisfied” (65%) or “satisfied” (35%) with the post-ICU clinic. For 
the TG patients, the median (IQR) satisfaction score was 8 (8-9).  

 
Table 4   Demographic data of close relatives

Demographic characteristics     AMC  Tergooi    P
N of close relatives       11       41
Age (years), median (IQR) 58 (52-59) 63 (57-69) .023
Gender (female), n (%)   7 (63.6) 30 (73.2) .535
Relationship to patient, n (%)
    Partner
    Family (other than partner)
    No family

  9 (81.8)
  1 (9.1)
  1 (9.1)

32 (78)
  7 (17.1)
  2 (4.9)

.576

Remunerative employment, n (%)
    Working hours/week baseline , median (IQR)
    Working hours/week after ICU discharge, median (IQR) 
    Relatives working less hours after ICU, n (%)

  5 (45.5)
36 (26-40)
32 (10-40)
   1 (9.1)

15 (36.6)
32 (21.3-40)
29 (16-40)
  4 (26.7)

.436

.158

.329

.781
Care assignment, n (%)
    Hours/week, median (IQR)

   8 (72.7)
3.8 (1-5)

19 (55.8)
10 (3-18) .025

CSI ≥ 7    1 (9.1)   7 (17.9) n=39 .666
TSQ ≥ 6    0   6 (15.8) n=38 .529

 
Abbreviations: CSI, Caregiver Strain Index (sum score ≥ 7 indicating higher risk for strain); IQR, interquartile range; 
no, number; TSQ, Trauma Screening Questionnaire (sum score ≥ 6 indicating risk for post-traumatic stress disease)
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DISCUSSION  
The results of our study show that post-ICU clinics are useful in identifying potential 
problems in daily functioning in survivors of critical illness. Although, the number of 
eligible patients and the follow-up rates of ICU survivors were limited in our study, the  
programmatic evaluation of the two post-ICU clinics in a university and a general 
hospital provides important information on different formats of post-ICU clinics.  
We found that a limited proportion of the AMC survivors were discharged to their homes, 
17%, versus 49% of the TG survivors. This can be explained by the fact that a tertiary 
university hospital has a large catchment area and many patients were transferred 
back to a general hospital near their residential area early after specialized medical 
treatment. Additionally, the majority of AMC-patients lived beyond the service area 
of the hospital, which resulted also in a small number of eligible patients for the post-
ICU clinic. Of all eligible patients 49% of the AMC and 67% of the TG patients visited 
the outpatient clinic. This result was in line with comparable studies from Schandl9 and 
Cutler24 with attendance rates of 66% and 32% three months after ICU discharge. Ten 
eligible AMC patients (22%) did not attend the post-ICU clinic, because they had no 
complaints, or were already involved in a rehabilitation program. These patients may be 
assumed to have received care tailored to their individual needs. However, of greater 
concern was the group of eligible patients (13% at AMC and 23% at TG) that reported no 
need for ICU follow-up, because these patients may be suffering serious psychological 
problems, such as anxiety or PTSD, and consequently avoiding hospital contact.  
 
With respect to the limited physical and psychological resilience of ICU survivors, also the 
timing of the post-ICU clinic seems important. One month after hospital discharge, 29% of 
the eligible AMC patients were not able to visit the outpatient clinic due to poor health.  
For that reason, 16% of the AMC patients visited the post-ICU clinic later, between 5 and 
12 weeks after hospital discharge. Of the TG patients, only 9% did not attend the post-
ICU clinic at three months after ICU discharge because of poor health. Based on these 
findings, we suppose that a post-ICU clinic three months after ICU discharge would be 
more feasible for ICU survivors. With the purpose of screening in mind, this timing enables 
patients to reflect on their recovery process and to determine any physical, mental or 
cognitive impairments, that were not present during hospital stay. This is also in line with 
the recommendation in the NICE guideline.11,25 However, early identification of functional 
impairments is essential to initiate rehabilitation treatment as soon as possible, to improve 
recovery and to prevent chronic complaints.1,19,26 In addition, several studies emphasize 
the importance of early support because of the many difficulties patients face shortly 
after hospital discharge.27,28  Therefore, early in-hospital screening and risk stratification,  
followed by an assessment in a post-ICU clinic could be a more targeted 
approach to identify ICU patients at highest risk for adverse outcome.   
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We expected that patients of a university hospital (AMC) would have more complex 
and serious illnesses, resulting in longer ICU and hospital stays and a greater need for 
the post-ICU clinic than ICU survivors of a general hospital (TG). However, we found no 
significant differences between patient and clinical characteristics, functional status, 
and indications for referral between the two hospitals. These results should be taken 
cautiously, given the small study-population and the several differences in approach of 
the post-ICU clinics. Given the fact that TG patients visited the clinic two months later 
than AMC patients, we expected that they would have been further in their recovery 
process and perceive better HRQoL. Nevertheless, this was not the case in our study. 
Although, it is not possible to draw firm conclusions on the basis of the small numbers 
involved, these results show that patients experienced similar restrictions and HRQoL, 
regardless of type of ICU, severity of illness, demographic characteristics and time after 
ICU discharge. Despite the exclusion of patients who were transferred to a long-term 
care facility, we found severe physical and psychological impairments and functional 
restrictions in the majority of screened patients, both one month and three months 
after ICU discharge. This finding is in line with previous studies2,8,10,29,30 and underlines the 
importance of a continued chain of care for ICU survivors who are discharged home.   
As expected, our study also demonstrated that close relatives, such as the partners and 
children of ICU survivors, were at risk for PTSD or a high burden of care, which is in line 
with other studies that found a high prevalence of anxiety and depressive conditions.31,32 
Therefore, we recommend the assessment of close relatives for symptoms of stress, 
anxiety, depression, and care giver strain as a regular part of the post-ICU clinic.   
With the screening instruments used in this study, problems in different health domains 
were identified. Subsequently, patients were referred to different health care providers 
based on the available cut-off scores. The validity of these criteria for referral purposes  
was not assessed in this study and should be evaluated in future research.  
 
Besides the identification of ICU-related problems and referral to other professionals, 
providing information about the ICU period and the physical and psychological 
recovery was an integral part of the post-ICU clinic. A better understanding of what had 
happened and how to recognize and to deal with ICU-related consequences appears to 
be very valuable for patients and their close relatives, and contributed to an overall high  
satisfaction with the post-ICU clinic. It is not convincing that the use of different 
questionnaires has affected this result, because on both instruments the responses  
ranged between the highest scores. Nevertheless, the 5-item scale might be more 
feasible, because 5 different response options are more easily to rate than 10.  
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Our study has some limitations that should be considered in the interpretation of the 
results. Due to the small number of patients and the selection of ICU survivors who were 
discharged to their homes, our study results might be biased and not generalizable to 
other ICU survivors. Furthermore, a significant proportion of eligible patients was unable 
or not willing to participate in follow-up. Developing strategies to offer post-ICU clinics 
to all ICU survivors who might benefit, would be an important improvement in this. 
Additionally, an appropriate comparison between the two post-ICU clinic approaches 
was limited, because of the differences in hospital settings. Finally, this study does not 
provide long-term outcome data of the patients to control for efficacy and treatment 
success. In future work, patient relevant outcome data should be collected in longitudinal 
studies to evaluate the effectiveness of post-ICU clinics and to further improve the 
care of ICU survivors after hospital discharge. Despite the restrictions of this study, 
it provides useful information to support the implementation of post-ICU clinics.   
 
Based on the results of this study and current developments we recommend the following 
longitudinal approach to improve the care for ICU survivors. First of all, a systematic early 
screening for patients at risk for post ICU physical and psychological impairments should 
be performed repeatedly during hospital admission. With this, patients can be referred 
directly to outpatient rehabilitation services or be scheduled for a follow-up in a post-ICU 
clinic. Three months after ICU discharge, patients and their next relatives should be invited 
to administer questionnaires, to screen for remaining or new ICU-related problems in daily 
functioning, and to evaluate whether the offered care is sufficient or that additional care 
is needed. The use of computerized questionnaires and tele-medicine applications could 
be useful to facilitate this process. With the use of electronic surveys, it would be possible 
to assess more patients, also those who are physically or practically unable to return to a 
clinic, or those with avoidant behaviors. We assume that this could improve the recruitment 
of ICU survivors. Furthermore, appropriate use of technology may also enhance the cost-
effectiveness of post-ICU clinics, another concern of post-ICU clinics. Tele-medicine as an 
alternative to face-to-face consultation serves clients, clinicians, and systems by minimizing 
the barriers of distance, time, and costs.33,34 Based on this ’electronic’ reassessment, 
patients and relatives with symptoms of PICS could be invited for a post-ICU clinic visit or 
could be directly referred for further diagnosis and targeted treatment. Additionally, we 
suppose that the development of a network with predefined arrangements with other allied 
health and medical specialists will improve the continuity of care. With such an integrated, 
stepped care program, the continuum of care for the transition from the hospital can be 
ensured for critically ill patients at risk for PICS. 
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CONCLUSIONS  
Post-ICU clinics are important to facilitate the continuity of care for critically ill patients 
who are discharged to their homes. Validated screening instruments should be used for 
the identification of physical and psychological impairments and for referral to medical 
and allied health professionals. To increase the proportion of patients that can take 
advantage of post-ICU services, an early in-hospital screening to identify patients at risk 
for long-term ICU-related sequelae would be a more targeted approach. In addition, future 
research should investigate the feasibility of computerized screening and tele-medicine 
interventions to improve the benefit of post-ICU clinics.
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