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Abstract 

After leaving the ICU, patients may suffer from what is known as Post-Intensive Care Syndrome 

(PICS), which can happen to any person who has been in the ICU. Patients with PICS present with 

physical, cognitive and psychiatric impairments. PICS may be induced if a person was on prolonged 

mechanical ventilation, experienced sepsis, multiple organ failure and a prolonged duration of “bed-

restore deep sedation”. It has been estimated that Post-Traumatic Stress Disorder (PTSD) is most 

prevalence in critically ill patients and the risk is as high as 63%. This paper summarises the findings 

related to knowledge of magnitude, risk factors and preventive strategies for PICS. There were total 

97 papers published in Medline, Cochrane and Google Scholar from Jan 2014 to Jan 2021, out of 

which 15 were deemed relevant to this review as per following inclusion and exclusion criteria. The 

population comprised of ICU patients. Findings suggested that demographic variables such as older 

age, female sex as well as clinical variables such as previous mental health problems, high disease 

severity, negative ICU experience, and delirium are some of the significant risk factors contributing 

in the development of PICS. Preventive Strategies for PICS at ICU setting includes: Early 

Rehabilitation, ABCDEFGH bundle, ICU diaries, Intensive care unit follow-Up clinics, Nurse led 

preventive psychological intervention. Studies related to paediatric age Group and also studies 

published in languages other than English were excluded from the Present study. PICS, inspite of 

having its significant impact on the function and quality of life of patients and families, there is 

limited awareness and it under-recognition among the Healthcare team. 
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INTRODUCTION 

Critically ill patients are exposed to various 

physiological and psychological stressors that 

include altered oxygenation, severe pain, release of 

inflammatory markers such as cytokines, and 

delirium [1]. Long term complications are very 

common among ICU survivors having been 

survived of life threatening illnesses [2]. Some of 

these survivors develop Post-Intensive Care 

Syndrome (PICS) comprising of cognitive, 

psychiatric and /or physical disability or 

impairment after treatment in Intensive Care Unit 

(ICU). Overall prevalence of Post-Traumatic 

Stress Disorder (PTSD) prevalence in critically ill 

cohorts are reported to be as high as 63%. 
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A growing body of literature has identified that ICU survivors are at increased risk for incident 

cognitive impairment and overall cognitive decline [3]. Also survivors of critical illness face negative 

impact on employment and commonly have a care requirement after discharge from hospital. It was 

reported that in nearly 20% of cases, a family member had to leave work and overall a third of 

families reported a loss of the major source of income [4]. 

 

A number of studies have reviewed magnitude, risk factors and preventive strategies for PICS. 

Although some of these studies have included smaller number of sample size, the aggregated data on 

these 3 aspects of PICS are rare. This paper summarises the findings of a systematic literature review 

on the current knowledge of magnitude, risk factors and preventive strategies for Post-ICU Care 

Syndrome (PICS) in ICU Setting. 

 

METHODS 

The review was carried out at the K.J. Somaiya College of Nursing, Mumbai and the Medline, 

Cochrane and Google Scholar databases were searched for relevant terms related to PICS in adult ICU 

settings. The search was carried out by an experienced librarian at the institute and search algorithm is 

presented in Figure 1. There were total 97 papers published in Medline, Cochrane and Google Scholar 

from Jan 2014 to Jan 2021, out of which 15 were deemed relevant to this review as per following 

inclusion and exclusion criteria. 

 

Criteria used for identification of papers included PICOS/PEO. The population of interests was ICU 

patients hence papers included patients hospitalised in ICU only. The exposure was the identification 

of PICS in hospital or ICU. The study design included was only quantitative. Patients with at least 2 

elements of PICS included while excluding papers that only has cognitive impairment. 

 

 
Figure 1. Flowchart for Selection of Relevant Literature for the Review. 

Articles identified in Pubmed, Cochrane, 

Google Scholar database 

(n = 97) 

Abstracts reviewed for eligibility 

(n = 60) 

Full text articles reviewed for eligibility 

(n = 29) 

Articles included in the study 

(n = 15) 

Articles excluded 

(n = 31) 

Articles reporting magnitude, risk factors 

and preventive measures for PICS 

Articles excluded 

(n = 14) 
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RESULTS 

Incidence and Risk Factors of PICS 

PICS is now being recognized as a public health burden due to the associated neuropsychological 

and functional disability, however its exact prevalence remains unknown.  

 

Comprehensive overview article by Gautam Rawal, Sankalp Yadav et al. confirmed following facts 
about incidence and risk factors of PICS depending upon main elements of PICS viz. Cognitive 

Impairment including delirium, Psychological disability and ICU acquired neuromuscular weakness [5]. 

 

With regard to incidence of Cognitive impairment, it is seen an on average in 25% of ICU 
survivors, and in some studies higher incidences i.e. more than 3/4th of ICU survivors. In-hospital 

acute stress symptoms are associated with impairment in cognition 1 year after intensive care unit 

admission [6]. Risk factors for delirium in ICU are acute brain dysfunction (stroke, alcoholism), 
hypoxia (ARDS, cardiac arrest), hypotension (severe sepsis, trauma), glucose dysregulation, 

respiratory failure requiring prolonged mechanical ventilation, severe sepsis, use of renal replacement 
therapy, and Acute Respiratory Distress Syndrome (ARDS), prior cognitive impairment (older age, 

pre-existing cognitive deficits, premorbid health conditions. Psychological disability is seen in sixty 
two percent (%) in the form of depression, anxiety, and Post-Traumatic Stress Disorder (PTSD). Risk 

factors are same as for cognitive impairment and also include the female gender, lower education 
level, pre-existing disability, and the use of sedation and analgesia in ICU. ICU-acquired 

neuromuscular weakness occur in more than 25% of ICU survivors (poor mobility, recurrent falls, or 
quadri or tetra paresis).Risk Factors for ICU acquired neuromuscular weakness include prolonged 

mechanical ventilation (>7 days), sepsis, multisystem organ failure, as well as prolonged duration of 
the bed-restore deep sedation. 

 
A study of Medicare beneficiaries (mean age of 76.9 years) found that 60% of 1,520 ICU 

hospitalizations with severe sepsis were associated with worsening cognitive or physical functioning 1 
year after hospitalization, with 16.7% of survivors showing moderate-to-severe cognitive impairment [7]. 

Another study reported that 15% of older ICU survivors had a new diagnosis of dementia 3 years post-

ICU stay, with almost 40% of new dementia cases diagnosed during the first year post-ICU stay [8]. 

 

Risk Factors of PICS 
Recent large scale systematic review and metanalysis Minju Lee, Jiyeon Kang and Yeon Jin Jeong  

from Australian College of Critical Care nurses brought forth risk factors for PICS. The risk factors 
that were significantly associated with PICS were older age, female sex, previous mental health 

problems, high disease severity, negative ICU experience, and delirium. Personal factors such as age, 
sex, and previous mental health are not modifiable but can be used to screen for risk of PICS. In 

particular, previous mental health was a strong predictor of PTSD. The ICU-related factors with a 
significant effect size were high disease severity, negative ICU experience, and delirium. In particular, 

negative ICU experience and delirium had a more than moderate effect size for anxiety, PTSD, and 
global cognitive function. ICU experience includes awareness of surroundings, frightening 

experiences, recall of experience, and satisfaction with care. Negative ICU experience and delirium 
are risk factors that can be modified through intervention [9]. 

 

Preventive Strategies for PICS at ICU Setting 

Early Rehabilitation 

Most recent systematic review in British Medical Journal include search of several databases 
(Medline, Embase and Cochrane Central Register of Controlled Trials) and a manual search to 

identify Randomised Controlled Trials (RCTs) comparing the effectiveness of early rehabilitation 
versus no early rehabilitation or standard care for the prevention of PICS was carried out. Six RCTs 

selected from 5105 screened abstracts were included. Early rehabilitation significantly improved 
short-term physical-related outcomes, as indicated by an increased Medical Research Council scale 

score (Standardised Mean Difference (SMD): 0.38, 95% CI 0.10 to 0.66, p = 0.009) (QoE: low) and a 

https://www.clinicalkey.com/nursing/#!/search/Lee%20Minju/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/nursing/#!/search/Kang%20Jiyeon/%7B%22type%22:%22author%22%7D
https://www.clinicalkey.com/nursing/#!/search/Jeong%20Yeon%20Jin/%7B%22type%22:%22author%22%7D
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decreased incidence of intensive care unit-acquired weakness (OR 0.42, 95% CI 0.22 to 0.82, p = 
0.01, QoE: low), compared with standard care or no early rehabilitation. However, the two groups did 

not differ in terms of cognitive-related delirium-free days (SMD: -0.02, 95% CI-0.23 to 0.20, QoE: 
low) and the mental health-related Hospital Anxiety and Depression Scale score (OR: 0.79, 95% CI 

0.29 to 2.12, QoE: low). Early rehabilitation did not improve the long-term outcomes of PICS as 
characterised by EuroQol 5 Dimension (EQ5D) and Short Form Health Survey Physical Function 

Scale (SF-36 PF) [10]. Physical rehabilitation for mobility includes activities such as sitting, standing, 
and ambulation, as well as passive exercises including range-of-motion exercises and ergometers [11].  

 

ABCDEFGH Bundle 

The ABCDE bundle is widely known as the bundle that addresses the risks of sedation, delirium, 

and immobility. ABCDE is composed of: A, airway management, assess, prevent, and manage pain; 

B, breathing trials, including daily interruptions of mechanical ventilation, spontaneous awakening 

trials, and spontaneous breathing trials; C, choice of analgesia and sedation, coordination of care, and 

communication; D, delirium assessment, prevention, and management; and E, early mobility and 

exercise. Furthermore, FGH can be added to the list for the prevention of PICS, FGH includes: F, 

family involvement, follow-up referrals, and functional reconciliation; G, good handoff 

communication; and H, handout materials on PICS and PICS-F. The present review focused on early 

mobility (physical rehabilitation), follow-up referrals (ICU follow-up clinics) with new domains, 

including nutrition, nursing care, diary, and environment management [12]. 

 

Intensive Care Unit Diaries 

Intensive care unit diaries are completed by doctors and families of patients to record the patient's 

status while in the ICU and are kept to describe the patient's experiences. The ICU diary is written for 

the patient by a family member or a medical person, such as a nurse, but could also be recorded by the 

patient. The ICU diaries can help to indicate the orientation of the patient, and could prevent PICS by 

alleviating anxiety, depression, and PTSD symptoms. Keeping a diary has been shown to reduce 

PTSD symptoms not only in patients but also in their families. 

 

A multicentre, bock-randomised, simple blinded controlled trail was conducted by Nielsen AH et al 

(2019) [13] to determine effect of family authored diaries for patient’s relatives of PTSD in ICU. 

Results showed that relatives from experimental group had 26.3% lower scores of PTSD as compared 

to relatives belonging to control group. The study concluded that the dairies written by the relatives 

reduced the risk of PTSD. 

 

Total reviewed 5 [13–17] articles signified that ICU diaries are patient centred as they provide a 

narratives of daily activities, a trajectory of their ICU stay, their path towards recovery and hence 

would certainly improve their memory and experience in the ICU and thus reducing distorted 

memories and encouraging patients for a better outcome.  

 

Intensive Care Unit Follow-up Clinics  

Systematic literature review from five databases (Cochrane CENTRAL, MEDLINE, EMBASE, 

PsycINFO, CINAHL), reference lists, citation tracking, and ongoing/unpublished trials. Randomized 

controlled trials investigating post-ICU consultations in adults with outcomes such as quality of life 

(QOL), anxiety, depression, Post-Traumatic Stress Disorder (PTSD), physical ability, cognitive 

function, and return to work were included. From 1544 citations, five trials were included (855 

patients). The trials assessed follow-up interventions defined as consultations informing survivors 

about their ICU stay. One trial found no effect on QOL. Pooling data from two trials (n = 374) 

showed a protective effect on risk of new onset PTSD at 3–6 months after ICU (risk ratio 0.49, 95 % 

CI 0.26–0.95). Thus evidence indicated that follow-up consultations might reduce symptoms of PTSD 

at 3–6 months after ICU discharge in ICU survivors, but without affecting QOL and other outcomes 

investigated [18]. 
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Nurse Led Preventive Psychological Intervention 
A multicentre, parallel group, cluster-randomised clinical trial was being carried out at 24 (12 

intervention,12 control) NHS adult, general, critical care units in the UK for evaluating the clinical 
effectiveness and cost-effectiveness of a nurse-led preventative psychological intervention (POPPI) in 

reducing patient-reported PTSD symptom severity and other psychological morbidity at 6 months. All 
sites delivered usual care for 5 months (baseline period). Intervention group sites were then trained to 

carry out the POPPI intervention, and transition to delivering the intervention for the rest of the 
recruitment period. Control group sites delivered usual care for the duration of the recruitment period. 

The trial also included a process evaluation conducted independently of the trial team. The POPPI 
trial consisted interventions comprising three elements: 1). Creating a therapeutic environment in 

critical care, 2). Three stress support sessions for patients screened as acutely stressed, 3). Relaxation 
and recovery programme for patients screened as acutely stressed. At 6 months, the mean PTSD 

Symptom Scale-Self-Report (PSS-SR) score for surviving patients in the intervention group had 

decreased from 11.8 (SD 11.2) points in the baseline period to 11.5 (SD 11.5) points in the 
intervention period. In the usual care group, the mean PSS-SR score had increased slightly from 10.1 

(SD 10.6) points in the baseline period to 10.2 (SD 10.0) points in the intervention period, thus 
suggesting beneficial effect of Nurse led preventative psychological intervention [19]. 

 

DISCUSSION 

This systematic review summarizes the available literature from 29 studies investigating magnitude, 
risk factors and preventive strategies of PICS. The synthesis revealed that, prevalence of PICS is 

around 25% of total ICU admissions with significant risk factors such as older age, female sex, 
previous mental health problems, high disease severity, negative ICU experience, and delirium. 

 
Synthesis also highlighted preventive strategies with moderate to high side effects such as 

ABCDEFGH bundle approach, early physical rehabilitation, follow up clinics, maintenance of ICU 
diaries and nurse led psychological intervention. 

 

Limitations  

Present review has taken into account studies related adult ICU patients excluding paediatric age 
group and also studies published in languages other than English. Since PICs involves physical, 

cognitive, and mental awareness, qualitative approach to this clinical issue has potential to generate 

data for policy making decisions for improving psychosocial health of patients admitted in ICUs. 
However present review synthesis has taken into account only quantitative studies. Thus present study 

findings would pave the way for conducting review with inclusion of qualitative studies. As the 
concept of PICS becomes better recognized and studied, it will be interesting to understand the 

interplay between ICU admitted adults with delirium and its effect on long-term morbidities. 

 

CONCLUSION 
PICS comprises of Physical, cognitive and psychiatric impairment or disability in patients 

developed during or post ICU stay or after ICU discharge, as well as the long-term prognosis of ICU 
patients. There is limited awareness and under-recognition of PICS among clinicians despite its 

significant impact on the function and quality of life of patients and families. For prevention of PICS, 
it is important to carry out the ABCDEFGH bundle and new therapeutic strategies, including diary, 

Nurse led preventive psychological intervention, follow up clinics and early physical rehabilitation.  
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