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Abstract 

Background: Patients who survive critical illness have well-defined physical, cognitive, emotional, 

and familial problems. However, the impact of these problems on survivors’ ability to return to work 

and other financial outcomes are less clear.  

Objective: To determine the financial and employment consequences of an intensive care stay, we 

performed a systematic review and meta-analysis.    

Data Source We searched MEDLINE, Embase, and CINAHL (1970-2018).  All study designs except 

narrative reviews, case reports, case control studies, and editorials were included.  Included studies 

assessed financial outcomes in patients admitted to critical care, and their caregivers.  

Data Extraction: Two reviewers independently applied eligibility criteria, assessed quality and 

extracted data.  The primary outcome reported was return to employment among those previously 

employed.  We also examined financial stress and the impact financial outcomes had on quality of 

life and psychosocial health.   

Data Synthesis: From 5765 eligible abstracts, 51 studies were included, which provided data on 858 

caregivers/family members and 7267 patients.  Forty-two papers reported on patient outcomes and 

11 papers on caregiver/family members. Two papers included data from both patients and 

caregivers/family members.  Return to employment was the most commonly reported financial 

outcome for critical care survivors.  The pooled estimate for return to employment—among those 

who were employed prior to critical illness—was 33% (95% CI: 21%-48%), 55% (95% CI: 45%-64%) 

and 56% (95% CI: 45%-66%) at 3, 6, and 12 months, respectively.  Across the studies included in this 

review, there was a positive association with psychosocial health if patients returned to 

employment.  This included improved health related quality of life and fewer depressive symptoms. 

With caregivers/family members, six studies reported changes to employment such as reduced 

hours and lost earnings.  

Conclusions: Following critical illness, many patients who were previously employed do not return to 

work, even one year later.  This new job loss is associated with worse health related quality of life 

amongst survivors and worse psychological function amongst survivors and caregivers/family 

members.  More interventional research is required to understand how best to support 

employability after critical illness. PROSPERO (ID:CRD42018102360).   

Keywords: Critically ill; Systematic Review; Return to employment; Financial strain; Caregivers.   

Word Count: Abstract: 337     
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Background 

The number of patients surviving an admission to critical illness is increasing (1). As a result, there is 

a growing body of research focused on understanding and improving the survivorship journey.  This 

research has identified that in the months and years following critical illness, patients are known to 

experience physical, emotional and cognitive problems (2-4). This group of signs and symptoms are 

commonly referred to as Post Intensive Care Syndrome (PICS) (5). PICS is known to have a profound 

impact on the individual patient, with frequent rehospitalisation and overall increases in healthcare 

utilisation reported (6). These issues also extend to family members, with Post Intensive Care 

Syndrome-Family (PICS-F) emerging as an important concept (7,8).   

Despite numerous studies examining the impact that PICS and PICS-F have on physical, emotional 

and cognitive functioning, less is known about the wider impact on the individual, especially the 

social manifestations.  Social issues such as delayed return to employment and reduction in family 

income can have a significant impact on the individual, their family and society as a whole, yet there 

is a limited understanding of what this impact is (9).  There is a need to synthesise the evidence to 

understand if it can inform those providing care, and to identify and inform future research, 

including the potential for targeted interventions.    

Therefore, we conducted a systematic review and meta-analysis of the impact of a critical care 

admission on return to employment among those employed prior to critical illness.  We 

hypothesised that there would be a negative impact on return to employment following critical 

illness and there would be a significant financial burden associated with a period of critical illness for 

patients and their caregivers/family members.    

Methods 

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist was 

followed for reporting this systematic review and meta-analysis (10).  The protocol was prospectively 

registered on PROSPERO (ID:CRD42018102360). The research question was formulated according to 

the Participants, Interventions, Comparisons and Outcomes (PICO) model: P-Patients and caregivers 

admitted to critical care; I- critical care, C- none, O- financial and psychosocial outcomes following 

critical illness (Table One) (11).  

Eligible studies included randomised controlled trials (RCTs) and observational studies, which 

reported on financial outcomes for patients and caregivers/family members following critical illness.  

Narrative reviews, editorials, case reports, and duplicate publications were excluded.  We also 

excluded studies which were not peer reviewed, were in abstract form only or if the population were 
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not from an Intensive Care Unit (ICU). Only general ICU populations were examined within the 

context of this review. Specific disease pathways were excluded, for example cardiac patients 

(including isolated ECMO cohorts) and those admitted with a brain/head injury.   

Search Strategy 

PROSPERO and the Cochrane Library were searched to ensure a previous systematic review of 

financial outcomes following critical illness was not published. We electronically searched MEDLINE 

In-Process & Other Non-Indexed Citations and MEDLINE (1946 to present via Ovid), Embase (1947-

present), updated daily via Ovid, and CINAHL (1981 to present) via EBSCOhost in July 2018.  Our 

search strategy, which was led by an experienced librarian (PC), cross-referenced financial outcomes 

and critical illness using appropriate subject headings and keywords (Supplemental File One- Detailed 

Search Strategies).  Additional articles were identified from reference lists of eligible studies and 

personal files.  The initial search was limited to human studies and the English Language. References 

were limited from 1970-2018.   

 

Study Selection  

We included articles meeting the following criteria: (a) adult (>18 years) and their family who had 

experienced critical illness (b) inclusion of financial outcomes data from either patient or 

caregiver/family members.  Each citation was independently reviewed for eligibility by two clinicians 

(JM and KH) via a review of titles and abstracts, and then full text articles.  Disagreement regarding 

eligibility was resolved by MM.   

Data Extraction 

Data was extracted independently by three authors, entered into a standardised form and 

independently cross-checked.  If there were any discrepancies, TQ resolved disagreement by 

discussion and consensus. Data extracted included the following: author, year, location, study 

design, population, number of patients studied (total in study), gender, age, follow up time 

examined, number in employment pre-critical illness, return to employment; impact of financial 

outcomes on health-related quality of life and other financial outcomes.  Outcomes were chosen a 

priori and were based on two domains: person-centred outcomes and impact on caregiver/family 

member.  The primary outcome was return to employment (patient).  Secondary outcomes included 

the impact of financial strain on health-related quality of life and the financial impact of critical 

illness on the caregiver/family member.    
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The studies included utilised different definitions of return to employment.  For example, some 

studies regarded volunteering as a form of employment. For the purposes of this review, no 

restrictions were placed on the definition of return to employment—that is, we assumed that the 

authors utilised a measurement strategy relevant to their population.  Studies also utilised different 

terminology for caregivers and family members. We considered patients and family members to 

have experienced ‘critical illness’ if the patient was cared for in an ICU.  

Assessment of quality 

The Newcastle-Ottawa Scale (NOS) was used to assess for study quality for cohort studies (12). It 

consists of a nine-point scale with a maximum of four points allocated to population selection, two 

points for comparability and three points for outcomes.  Studies who scored ≥ 7 were considered 

high quality; 4-6 moderate quality and less than 4, low quality.  We assessed for risk of bias for the 

RCTs in this analysis using the Cochrane Risk of Bias Methodology (13).  Data on Risk of Bias is 

presented in Supplemental Files Two and Three.   

Data Analysis 

Reviewer agreement was measured with the Kappa statistic () and was interpreted according to 

Landis and Koch (14) We pooled data from eligible studies for the primary outcome measure: return 

to employment for patients.  Pooling of data was conducted at the three most commonly reported 

timeframes: three, six and 12 months.  Longer term data were not included as there was wide 

variation in timeframes reported.  Data were only pooled on return to employment data; if data on 

employment pre-critical illness were not available the study was not included in the meta-analysis. 

Caregiver/family member data were not pooled as there was no consistency in the reporting of any 

outcome measure. 

We used the I2 statistic to evaluate inter-study heterogeneity.  Heterogeneity was defined as I2 >50%.  

Funnel plots were used to visually inspect for publication bias.  R software package (R version 3.5.2, 

The R foundation for statistical computing, Vienna, Austria) was used for the statistical analysis.  The 

meta-analytical method utilised a random effects model, a logit transformation and Clopper-Pearson 

Confidence Intervals (CI), to obtain an estimate of the effect size for the primary outcome (return to 

employment following critical illness) expressed as a pooled proportion, with 95% CI.  The RCTs 

included in the meta-analysis, pooled the data across both arms of the RCT. We excluded qualitative 

studies from the meta-analysis.   
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Results 

Study Selection 

An initial search identified 8724 records. After duplicates were identified and removed, 5765 records 

were screened.  After screening abstracts and titles, 107 full text articles were assessed. Three of 

these were papers from personal files of the authorship team.  37 articles did not meet the inclusion 

criteria and 17 reported on disease specific populations and thus were excluded.  Two further 

studies were excluded as they were duplicate reports on identical populations and identical time 

points for financial outcomes that were otherwise included.  

A total of 51 papers were included in this review (15-65). 42 papers reported on patient outcomes 

and 11 papers on caregiver/family members. Two papers included data from both patients and 

caregivers/family members (35,37).  Four publications reported on the same population, however 

they described different data points and thus were included (28-29,62, 65).   

Kappa for reviewer agreement on abstracts was excellent (0.87; n=107; p<0.01). One article was 

adjudicated by the third reviewer (MM) and was subsequently excluded.   Details of this selection 

process are shown in Figure One.  

Summary of Studies 

The characteristics of the included studies are summarised in Supplementary Files Four and Five. 

There was an international spread, with 21 (41%) studies being conducted in Europe, 16 (31%) in the 

USA, eight (16%) in Australia/New Zealand, three (6%) in Canada, one (2%) in South America, one 

(2%) in China and one (2%) in Israel.  

The studies reported on 7267 patients and 858 caregivers/family members.  Of the 51 studies 

included, 44 were cohort studies, three studies were qualitative and four studies analysed data from 

RCTs. Most studies collected data via structured, validated questionnaires. Thirty-one studies took 

place in a single centre; the remaining 20 took place across multiple sites.    

The most commonly reported outcome in the studies analysed was return to employment; 35 

studies reported on return to employment for patients and five for caregivers/family members.  All 

other studies reported on a combination of financial stress and its impact on wellbeing.  Follow-up 

time varied amongst the include studies.  The majority of studies reported follow up between six and 

12 months. The shortest follow-up time was two weeks and the longest was 72 months.  
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Study Quality 

The quality assessment of the included studies is shown in the Supplementary Information 

(Supplemental Files Two and Three).  There were four randomised control studies included with a 

low risk of bias across all domains.  The overall quality of the studies was poor with a mean (SD) NOS 

score of 3.5 (0.9) and a median of 3.5 (IQR 3-4). There were no studies with a score of 7 or above (i.e. 

ranking as high quality).   

Return to employment 

For the purpose of the meta-analysis, only return to employment up to one year (12 months) was 

reported as these were the most frequently reported time points. People not in the labour force pre-

ICU were not included as the purpose of the meta-analysis was to understand the change in 

employment status following ICU admission. We did not collect data on change in retirement status 

as this was not uniformly reported across the studies.    

Twenty-two studies, therefore, were included in the meta-analysis; three studies reported return to 

employment at three months, 13 reported on return to employment at six months and 11 studies at 

12 months (Figure Two).  Three studies reported on multiple time points (Figure Two).      

The number of patients analysed in the meta-analysis was 2356: 128 at three months, 1434 at six 

months and 1381 at 12 months (in three studies patients were analysed at multiple time points).  

Pooled estimates for return to employment following critical illness were 33% (95% CI: 21%-48%) at 

three months; 55% (95% CI: 45%-64%) at six months and 56% (95% CI: 45%-66%) at 12 months 

(Figure Two).  There was evidence of heterogeneity across the studies: at three months I2 = 60% 

(p=0.08); six months I2 = 90% (p<0.01) and at 12 months I2 = 92% (p<0.001).  

Alongside return to employment, studies in this review described the level of employment which 

patients returned to following critical illness; 17 studies reported that patients had to return to 

different types of employment, mostly with reduced professional activity and capacity. Only one 

study reported on predictors of return to employment; in this European prospective follow-up study, 

age, undergoing mechanical ventilation, gender (male), higher education, higher levels of optimism 

and medical disease category were independent predictors of return to employment (39).  Kamdar 

et al (2018) reported that baseline Charlson Comorbidity Index, mechanical ventilation duration and 

hospital discharge to healthcare facility were associated with a longer time to return to work (34).  

Studies explored patient level reasons for changes in employment status; reasons included 

psychological factors such as Post Traumatic Stress Disorder, depression, and cognitive impairment, 

age as well as physical disability, memory loss and fatigue (16, 24, 31, 40-42, 49, 55).   
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Association of employment on other patient-reported outcomes  

Across the studies there was a positive association between psychosocial and return to employment.  

This included improved health related quality of life and fewer depressive symptoms (19,33,39,45). 

Similarly, those who did not return to work, or those consistently not in work reported worse 

physical and health related quality of life, as well as more frequent hospitalisations (34).   

Interventions to improve outcomes  

Two studies specifically looked at the impact of an intervention on return to employment. Reid et al 

(2016) reported that patients who received augmented nutrition in the ICU setting in the pilot of the 

subsequently reported TARGET nutrition trial, were more likely to return to employment (47, 66). In 

a further nutritional study, there was no difference in return to employment following an enhanced 

nutritional programme for ICU patients (40).   

Other financial outcomes (Patients) 

In a small number of studies, other financial outcomes were reported.  One study described the 

predictors of financial stress, which included having children less than 10 years of age in the 

household (35).  Overall, studies reported further negative financial consequences of an admission 

to critical care.  For example, in one UK multi-centre study patients reported having to spend 

savings, borrow money, look to charity funding, or re-mortgage/sell house to pay for care 

requirements (27). A small number of studies also reported lost earnings, with disability being the 

primary factor for this.  There was a wide variation in the lost earnings reported across the studies 

(33,34,37,47).  For example, one study from 2018,  reported mean lost earnings of USD$180,221 

(34), while another from 2016 reported lost earnings of £2,386  (Approx. USD$3,100) (37).  One 

European study also reported that the number of patients on government funded economic support 

also increased during the critical illness recovery period (43), while one American study reported 

that 23% of patients were receiving disability payments 18 months after critical care (24). 

Caregiver/Family Member outcomes  

Eleven studies, which included data from 858 caregivers and family members, were included in this 

systematic review (35,37,57-65). Of the 11 studies, six reported data on employment following 

critical illness and 10 on other financial outcomes. One study specifically looked at the outcomes of 

bereaved relatives (60).  Only three studies reported return to employment; in one study return to 

employment was 85% at a median of 34 days (60); another 95% at three months (64) and the final 

study reported return to employment in family members/caregivers as 85% at 12 months (57). A 



11 

 

further six studies reported changes to employment such as reduced hours, job changes and lost 

earnings (37,61-65).  Five studies reported financial burden and stress for caregivers/family 

members (35,58,60,62,63). One study reported the impact that financial stress had on psychosocial 

outcomes; this demonstrated that experiencing financial stress had an impact on family/caregiver 

anxiety (35).  This multicentre secondary analysis also demonstrated that in family members, 

financial stress was associated with lower levels of education, financial discomfort (baseline), 

emotional health and quality of life (35).   

Qualitative Synthesis 

Three studies included in this review were qualitative in nature (15, 59, 60).  These studies covered a 

number of aspects of recovery (from both a patient and caregiver/family member perspective).  

However, there was not enough data related to the financial elements of recovery across these 

studies to undertake a qualitative synthesis.   

Discussion 

Our systematic review and meta-analysi, has demonstrated that return to employment after critical 

illness is a challenge for most patients; one associated with a significant negative financial impact for 

critical care survivors.  These negative employment and financial impacts were seen across different 

countries with a range of social and health insurance programs, and were not restricted to the 

United States or nations with particularly generous social safety nets. We found that return to 

employment was associated with improved health-related quality of life for survivors and improved 

psychosocial outcomes.  

Despite recent literature demonstrating the importance that patients place on returning to 

employment, there is little focus on this metric within interventional research in the critical care 

rehabilitation literature. As a result of this decrease in employment status, more patients required 

government funded support during the ICU recovery period. The low return to employment cited in 

this meta-analysis across three time points demonstrated that interventional research in this area is 

urgently needed.  The skills that are needed to facilitate this element of recovery will not necessarily 

be found within the ICU team.  As such, an integrated health and social care approach to 

rehabilitation will be required; the fact that this outcome (return to employment) has been 

measured in 2289 patients across 11 countries speaks to its feasibility. Moreover, it is a relatively 

common outcome, making it attractive from a statistical power perspective. 

Patients who returned to work appeared to have better health related quality of life and mental 

health compared to those who did not.  This is consistent with previous evidence which has 
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demonstrated that those in employment have a better quality of life (67).  Patients who are 

unemployed may be lonely, socially isolated and vulnerable due to lack of interaction which is often 

found in work related activities (68).  Therefore, by targeting return to employment, or meaningful 

activity for individuals following critical illness, we may begin to improve outcomes for this patient 

group.  One small pilot study has been undertaken in this area to date, which demonstrated 

improved return to employment rates on a small scale (69). More rigorously conducted research is 

required in this area.  Clinicians must also understand how to improve quality of life in the event of 

patients being unable to return to employment. If this is the case, peer support might be a suitable 

mechanism to help recovery by acting as a substitute for some of the social interaction gained from 

employment (70,71).  

In this analysis, patients with a higher level of education seemed more likely to return to 

employment and thus have better psychosocial outcomes.  This is consistent with recent work which 

has demonstrated that those with higher educational attainment were less likely to develop 

elements of PICS such as cognitive dysfunction (72).  While greater cognitive reserve is a plausible, 

additional considerations include a more robust social support network, greater health literacy and 

the ability to navigate medical infrastructure. 

This meta-analysis also described the challenges that caregivers/family members face.  Similar to 

patients, this group reported problems with employment and financial strain, which impacted upon 

housing and other basic needs.  There is little interventional work which has specifically addressed 

caregiver/family member’s needs following critical illness and even less examining ongoing support 

which may be needed during the critical illness itself (73).  Interventions tailored specifically for 

caregivers/family members are required to ensure that their needs are met appropriately.  Although, 

this may appear costly, it may actually have longer term gain due to the potential reduction in the 

number of patients and caregivers/family members who require state support. 

Our study has both strengths and weaknesses.  As far as we can establish, it is the first systematic 

review to report patient level financial outcomes following critical illness.  We have utilised 

established, rigorous systemic review procedures to assess and present this review.  Its strengths lie 

in pooling information in an accessible manner, highlighting the heterogeneity of the information 

available in this recovery domain.  Although the association between critical illness and poor 

financial outcomes is supported by our understanding around the patient recovery trajectory, it 

should be emphasised that almost all studies included in this review were observational in nature. 

Therefore, they may be prone to bias.  Further, there was significant loss to follow up in many 

studies which again impacts on the reported results and it is unclear what role intermediate events 
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(e.g., hospital readmission) played in the relationship between an acute critical illness and inability to 

return to employment.  Future research in this area could potentially link to other non-medical 

social, welfare datasets (for example the UK Department of Work and Pensions records); this would 

permit a complete understanding of patient outcomes and those who returned to work.  This would 

resolve issues related to poor follow-up.   

The broad range of outcomes reported reflects the heterogeneity of patients and research in this 

particular area. The lack of a definitive definition of what return to employment actually is, was also 

lacking with the studies included.   Furthermore we did not collect data on those who undertook 

roles related to caregiving or those who were retired pre-ICU.  Future versions of the core outcome 

measures set should considering adding specific reference to this variable and how data collection 

could be standardised. Finally, we included patients and caregivers who had been admitted to an 

ICU; there are international variations in the definition of ICU and indeed the case mix of patients 

admitted to these areas.  Future research must also clarify these definitions to ensure that studies 

can be usefully generalised.   

Conclusions  

Following critical illness, a large number of patients experience financial strain and reduced 

employment.  The same challenge is also present for caregivers/family members, and is widespread 

across multiple health and social safety nets systems.  This review has demonstrated that those 

patients who return to employment may have better health related quality of life and psychosocial 

outcomes. Further research is required to understand optimal rehabilitation to support return to 

employment and financial strain. Extending the concept of PICS to include the ability to return to key 

social roles, such as employment may be useful for future research.  



14 

 

References 

1. Zimmerman JE, Kramer AA, Knaus WA. (2013) Changes in hospital mortality for United States 

intensive care unit admissions from 1988 to 2012. Critical Care; 17(2):R81. 

2. Iwashyna TJ, Ely EW, Smith DM, et al. (2010) Long-term cognitive impairment and functional 

disability among survivors of severe sepsis. Journal of the American Medical Association; 

304(16):1787-1794. 

3. Herridge MS, Moss M, Hough CL, et al. (2016)  Recovery and outcomes after the acute respiratory 

distress syndrome (ARDS) in patients and their family caregivers. Intensive Care Medicine; 42:725-

38.  

4. Wade, DM.  Howell, DC.  Weinman, JA.  Hardy, RJ.  Mythen, MG.  Brewin, CR.  Borja-Boluda, S.  

Matejowsky, CF.  Raine, RA.  (2012) Investigating risk factors for psychological morbidity three 

months after intensive care: a prospective study.  Critical Care; 16:R192.   

5. Needham DM, Davidson J, Cohen H, et al (2012) Improving long-term outcomes after discharge 

from intensive care unit: report from a stakeholders’ conference. Critical Care Medicine; 40(2):502-

509.  

6. Lone, NI.  Gillies, MA.  Haddow, C.  et al (2016) Five-Year mortality and hospital costs associated 

with surviving intensive care.  American Journal of Respiratory and Critical Care Medicine; 

194(2):198-208.     

7. Davidson, JE.  Jones, C.  Bienvenu, OJ. (2012) Family Response to critical Illness: Post Intensive 

Care Syndrome-Family.  Critical Care Medicine; 40(2):1-7.   

8. Haines, KJ.  Denehy, L.  Skinner, EH.  Warrillow, S.  Berney, S.  (2015) Psychosocial outcomes in 

informal caregivers of the critically ill: A systematic review.  Critical Care Medicine; 43(5):1112-1120.   

9. McPeake, JM.  Mikkelsen, ME. (2018) The Evolution of Post Intensive Care Syndrome. Critical Care 

Medicine; 46(9):1551-1552.    

10. Moher, D.  Liberati, A.  Tetzlaff, J.  Altman, DG.  (2009) Preferred reporting items for systematic 

reviews and meta-analyses: the PRISMA statement.  British Medical Journal;339:b2535.  

11. Higgins, JPT.  Green, S. (eds) (2011) Cochrane handbook for systematic reviews of interventions.  

The Cochrane Collaboration, Version 5.1.0 (updated March 2011) http://handbook.cochrane.org. 

Accessed 15th of January 2019.   

12. Wells, GABS. O’Connell, D. Peterson, J. Welch, V. Losos, M. Tugwell, P. (2014) The Newcastle-

Ottawa Scale (NOS) for assessing the quality of nonrandomised studies in meta-analyses. 

http://www.ohrica/programs/clinical_epidemiology/oxfordasp. Accessed 15th of January 2019. 

13. Higgins, JPT.  Altman, DG.  Gotzche, PC.  Juni, P.  Moher, D.  Oxman, AD.  Savovic, J.  Schulz, KF.  

Weeks, L.  Sterne, JAC.  (2011) The Cochrane Collaboration’s tool for assessing risk of bias in 
randomised trials.  British Medical Journal;342:d5928.   

14. Landis, JR. Koch, GG. (1977) The measurement of observer agreement for categorical data. 

Biometrics; 33:159–174. 

15. Agard, AS.  Egerod, I.  Tonnesen, E.  Lomborg, K.  (2012) Struggling for independence: a grounded 

theory study of convalescence of ICU survivors 12 months post ICU discharge.  Intensive and Critical 

Care Nursing; 28:105-113.  

16.  Cheung, AM.  Tansey, CM.  Tomlinson, G.  et al   (2006) Two-Year outcomes, health care use and 

costs of survivors of acute respiratory distress syndrome.  American Journal of Respiratory and 

Critical Care Medicine; 174:538-544.  

17. Cuthbertson, BH.  Elders, A.  Hall, S.  Taylor, J.  MacLennan, G.  Mackirdy, F.  MacKenzie, SJ. 

(2013) Mortality and quality of life in the five years after severe sepsis.  Critical Care; 17:R70.   

18. Daffurn, K.  Bishop, GF.  Hillman, KM.  Bauman, A.  (1994) Problems following discharge after 

intensive care.  Intensive and Critical Care Nursing; 10:244-251.   

19. Das Neves, AV.  Vasquez, DN.  Loudet, CI.  Et al (2015) Symptom burden and health related 

quality of life among intensive care unit survivors in Argentina: a prospective cohort study.  Journal 

of Critical Care; 30:1049-1054. 

http://handbook.cochrane.org/


15 

 

20. De Jong, AF.  Hofhuis, JGM.  Schrijivers, AJP.  Et al (2010) Demand and consumption in long term 

ICU survivors in the Netherlands.  Netherlands Journal of Critical Care;14(4):258-261.  

21. Dennis, DM.  Hebden-Todd, TK.  Marsh, LJ.  Cipriano, LJ.  Parsons, RW.  (2011) How do Australian 

ICU survivors fare functionally 6 months after admission? Critical Care and Resuscitation; 13(1):9-16.   

22. Detsky, ME.  Harhay, MO.  Bayard, DF.  Et al  (2017) Six month morbidity and mortality among 

intensive care unit patients receiving life sustaining therapy.  Annals of the American Thoracic 

Society; 14(10):1562-1570. 

23. Eddleston, JM.  White, P.  Guthrie, E.  (2000) Survival, morbidity and quality of life after discharge 

from intensive care.  Critical Care Medicine; 28(7):2293-2299.   

24. Fakhry, SM.  Kent, K.  Rutledge, R.  (1996) Survival, Quality of Life and Charges in Critically ill 

Patients requiring prolonged ICU stays.  The Journal of Trauma: Injury, Infection and Critical Care; 

41(6):999-1007. 

25. Gardener, A.  Sibthorpe, B.  (2002) Will he get back to normal? Survival and functional status 

after intensive care therapy.  Intensive and Critical Care Nursing; 18:138-145.  

26. Goldstein, RL.  Campion, EW.  Thibault, GE.  Mulley, AG.  Skinner, E.  (1986) Functional outcomes 

following medical intensive care.  Critical Care Medicine; 14(9):783-788.   

27. Griffiths, J.  Hatch, RA.  Bishop, J.  et al  (2013) An exploration of social and economic outcome 

and associated health-related quality of life after critical illness in general intensive care unit 

survivors: a 12 month follow-up study.  Critical Care; 17:R100.   

28. Herridge, MS.  Cheung, AM.  Tansey, CM. Matte-Martyn, A.  et al (2003)  One year outcomes in 

survivors of the Acute Respiratory Distress Syndrome.  New England Journal of Medicine;348:683-

693.   

29. Herridge, MS.  Tansey, CM.  Matte, A.  Tomlonson, G.  (2011) Functional Disability 5 years after 

acute respiratory distress syndrome.  New England Journal of Medicine;346:1293-1304.   

30. Hodgson, CL. Et al.  (2015) Early mobilization and recovery in mechanically ventilated patients in 

the ICU: a bi-national, multi-centre, prospective cohort study. Critical Care; 19:81.   

31. Hodgson, CL.  Udy, AA. Bailey, M.  Barrett, J.  Bellomo, R.  Bucknall, T.  Gabbe, BJ.  Higgins, AM.  

Iwashyna, TJ.  Hunt-Smith, J.  Murray, LJ.  Myles, PS.  Ponsford, J.  Pilcher, D.  Walker, C.  Young, M.  

Cooper, DJ.  (2017) The impact of disability in survivors of critical illness. Intensive Care Medicine; 

43:992-1001.   

32. Hurel, D.  Loirat, P.  Saulnier, F.  Nicolas, F.  Brivet, F.  (1997) Quality of life in 6 months after 

intensive care: results of a prospective multicentre study using a generic health status scale and a 

satisfaction scale.  Intensive Care Medicine; 23:331-337.    

33. Kamdar, BB.  Huang, M.  Dinglas, VD.  Colantuoni, E.  von Wachter, TM.  Hopkins, RO.  

Needhamd, DM.  (2017) Joblessness and lost earning after acute respiratory distress syndrome in a 1 

year national multicentre study.  American Journal of Respiratory and Critical Care Medicine; 196 

(8):1012-1020.   

34. Kamdar, BB.  Sepulveda, KA.  Chong, A.  Lord, RK.  Dinglas, VD.  Mendez-Tellez, PA.  Shanholtz, C.  

Colantuoni, E.  von Wachter, TM.  Pronovost, PJ.  Needhamd, DM.  (2018) Return to work and lost 

earning after acute respiratory distress syndrome: a 5 year prospective, longitudinal study of long 

term survivors.  Thorax; 73:125-133.   

35. Khandelwal, N.  Hough, CL.  Downey, L.  Engelberg, RA.  Carson, SS. White, DB.  Kahn, JM.  Jones, 

DM.  Key, MD.  Reagan, W.  Porter, LS.  Curtis, JR.  Cox, CE.  (2018) Prevalence, risk factors and 

outcomes of financial stress in survivors of critical illness.  Critical Care Medicine; 46(6):e530-e539.   

36. Lizana, FG. Bota, DP.  De Cubber, M.  Vincent, JL.  (2003) Long Term outcome in ICU patients: 

What about quality of life.  Intensive Care Medicine; 29:1286-1293.   

37. Marti, J.  Hall, P.  Hamilton, P.  Lamb, S.  McCabe, C.  Lall, R.  Darbyshire, J.  Young, D.  Hulme, C.  

(2016) One year resource utilisation, costs and quality of life in patients with acute respiratory 

distress syndrome (ARDS): secondary analysis of a randomised controlled trial.  Journal of Intensive 

Care; 4:56.  



16 

 

38. Mundt, DJ.  Gage, RW.  Lemeshow, S.  Pastides, H.  Teres, D.  Avrunin, JS.  (1989) Intensive care 

unit patient follow-up.  Mortality, functional status and return to work at six months.  Arch Intern 

Med; 149:68-72.  

39. Myhren, H.  Ekeberg, O.  Stokland, O.  (2010) Health related quality of life and return to work 

after critical illness in general intensive care unit patients: a 1 year follow-up study.  Critical Care 

Medicine; 38(7):1554-2010.   

40. Needham, D.  Dinglas, VD.  Bienvenu, OJ.  Calantuoni, E.  Wozinak, AW.  Rice, TW.  Hopkins, RO.  

(2013) One year outcomes in patients with acute lung injury randomised to initial trophic or full 

enteral feeding: prospective follow-up of EDEN randomised trial.  British Medical Journal; 346:f1532.   

41. Norman, BC.  Jackson, JC.  Graves, JA.  Girar, TD.  Pandharipande, PP.  Brummel, NE.  Wang, L.  

Thompson, JL.  Chandrasekhar, R.  Ely, EW.  (2016) Employment outcomes after critical illness: an 

analysis of the brining to light the risk factors and incidence of neuropsychological dysfunction in ICU 

survivors cohort.  Critical Care Medicine; 44:2003-2009.  

42. Parno, JR.  Teres, D.  Lemeshow, S.  Brown, RB.  Avrunin, JS.  (1984) Two year outcomes of adult 

intensive care patients.  Medical Care; 22(2):167-176. 

43. Poulsen, JB. Moller, K. Kehlet, H.  Perner, A.  (2009) Long Term physical outcome in patient with 

septic shock.  Acta Anaesthesiologica Scandinavica; 53:724-730.   

44. Pratt, CM.  Hirshberg, EL.  Jones, JP.  Kuttler, KG.  Lanspa, MJ.  Wilson, EL.  Hopkins, RO.  Brown, 

SM.  (2015) Long term outcomes after severe shock.  Shock; 43(2):128-132.   

45. Quasim, T.  Brown, J.  Kinsella, J.  (2015) Employment, social dependency and return to work 

after intensive care.  Journal of the Intensive Care Society; 16(1):31-36.   

46. Reid, DB.  Chappler, LS.  O’Connor, SN.  Bellomo, R.  Buhr, H.  Chapman, MJ.  Davies, AR.  

Eastwood, GM.  Ferrie, S.  Lange, K.  McIntyre, J.  Needham, DM.  Peake, SL.  Rai, S.  Ridley, EJ.  

Rodgers, H.  Deane, AM. (2016) The effect of augmenting early nutritional energy delivery on quality 

of life and employment status one year after ICU admission.  Anaesthesia and Intensive Care; 

44(3):406-412.  

47. Ridley, S.  Biggam, M.  Stone, P.  (1994) A cost utility analysis of intensive therapy. 

Anaesthesia;49:192-196.   

48. Ridley, SA.  And Wallace, PGM.  (1990) Quality of Life after intensive care.  Anaesthesia; 45:808-

813.  

49. Rothenhausler, HB.  Ehrentraut, S.  Stoll, C. Schelling, G.  Kapfhammer, HP. (2001) The 

relationship between cognitive performance and employment and health status in long term 

survivors of the acute respiratory distress syndrome: results of an exploratory study.  General 

Hospital Psychiatry; 23:90-96.   

50. Sevin, CM.  Bloom, S.  Jackson, JC. Wang, L.  Ely, EW.  Stollings, JL.  (2018) Comprehensive care of 

ICU survivors: development and implementation of an ICU recovery centre.  Journal of Critical Care; 

46:141148.     

51. Van Der Schaff, M.  Beelen, A.  Dongelmans, DA.  Vroom, MB. Nollet, F. (2009) Poor functional 

recovery after critical illness: a longitudinal study.  Journal of rehabilitation Medicine; 41:1041-1048.   

52. Wehler, M. Martus, P.  Geise, A.  Bost, A.  Mueller, A.  Hahn, EG.  Strauss, R. (2001) Changes in 

quality of life after medical intensive care.  Intensive Care Medicine; 27:154-159.   

53. Williams, TA.  Leslie, GD.  Brearley, L.  Dobb, GJ.  (2010) Healthcare utilisation among patients 

discharged from hospital after intensive care.  Anaesthesia and Intensive Care; 38(4):732-739.   

54. Yinnon, AM.  Zimran, A.  Hershko, C.  (1989) Quality of Life and Survival Following Intensive 

Medical Care.  Quarterly Journal of Medicine; 71(264):347-357.   

55. Ylipaolsaari, P.  Ala-Kokko, TI.  Laurila, J.  Ohtonen, P.  Syrjala, H.  (2007) Intensive Care Unit 

acquired infection has no impact on long term survival or quality of life: a prospective Cohort study; 

Critical Care; 11:R35,   

56. Zaren, B. Hedstrand, U.  (1987) Quality of life among long term survivors of intensive care.  

Critical Care Medicine; 15(8):743-747.   



17 

 

57. Agard, AS. Lomborg, K.  Tonnesen, E.  Egerod, I.  (2014) Rehabilitation activities, out-patient visits 

and employment in patients and partners the first year after ICU: a descriptive study.  Intensive and 

Critical Care Nursing; 30:101-110.   

58. Chan, KS. Twinn, S. (2007) An analysis of the stressors and coping strategies of Chinese adults 

with a partner admitted to an intensive care unit in Hong Kong: an exploratory study.  Journal of 

Clinical Nursing;16:185-193.  

59. Choi, JY.  Tate, JA.  Donahoe, MP.  Ren, D.  Hoffman, LA.  Chasens, ER. (2016) Sleep in Family 

Caregivers of ICU survivors for 2 months post-ICU discharge.  Intensive and Critical Care 

Nursing;37:11-18.   

60. Cuthbertson, SJ.  Margetts, MA.  Streat, SJ.  (2000) Bereavement follow-up after critical illness. 

Critical Care Medicine.    

61. Douglas, SL.  Daly, BJ.  O’Toole, E.  Hickman, RL.  (2010) Depression among Caucasian and non-

Caucasian caregivers of the chronically critically ill.  Journal of Critical Care; 25(2):364.e11-364.e19. 

62. Im, K.  Belle, SH.  Schulz, R.  Mendelsohn, AB.  Chelluri, L.  (2004) Prevalence and outcomes of 

caregiving after prolonged (≥48 hours) mechanical ventilation in the ICU.  Chest; 125(2):597-606.   

63. McPeake, J.  Devine, H.  MacTavish, P.  Fleming, L.  Crawford, R.  Stuthers, R.  Kinsella, J. Daniel, 

M.  Shaw, M.  Quasim, T.  (2016) Caregiver Strain following critical care discharge: an exploratory 

evaluation.  Journal of Critical Care; 35:180-184.   

64. Van den Born-Van Zanten, SA. Vink, R.  Dongelmans, DA.  Dettling-Ihnenfeldt, D.  van der Schaaf, 

M.  (2016) Caregiver Strain and Posttraumatic Stress Symptoms of informal caregivers of intensive 

care unit survivors.  Rehabilitation Psychology; 2:173-178.   

65. Van Pelt, DC. Milbrandt, EB. Qin, L. Weissfeld, LA. Rotondi, AJ.  Schulz, R.  Chelluri, L.  Angus, DC.  

Pinsky, MR.  (2007) Informal caregiver burden among survivors of prolonged mechanical ventilation.  

American Journal of Respiratory and Critical Care Medicine; 175:167-173.   

66. The TARGET Investigators for the ANZICS Clinical Trials Group (2018) Energy-Dense versus 

Routine Enteral Nutrition in the Critically Ill (2018) New England Journal of Medicine;379:1823-

18.34.    

67. Bambra, C.  and Eiemo, TA.  (2009) Welfare state regimes, unemployment and health: a 

compartative study of the relationship between unemployment and self-reported health in 23 

European countries.  Journal of Epidemiology and Community Health; 63:9298.  

68. Ringdal, M.  Plos, K.  Ortenwall, P.  Bergbom, I.  (2010) Memories and health related quality of life 

after intensive care: a follow-up study.  Critical Care Medicine; 38(1):38-44.   

69. McPeake, J.  Shaw, M.  Iwashyna, TJ.  Daniel, M.  Devine, H.  Jarvie, L.  Kinsella, J.  MacTavish, P.    

Quasim, T.  (2017) Intensive Care Syndrome: Promoting Independence and Return to Employment 

(InS:PIRE). Early evaluation of a complex intervention.  PLoS ONE; 12(11):e0188028.   

70. McPeake, JM. Hirshberg, E. Christie, L. et al (2019) Models of Peer Support to Remediate Post-

Intensive Care Syndrome: A Report Developed by the SCCM International Peer Support 

Collaborative. Critical Care Medicine; 47(1):e21-e27. 

71. Haines, KJ.  Beesley, SJ.  Hopkins, RO.  McPeake, JM.  Quasim, T.  Ritchie, K.  Iwashyna, TJ.  (2018) 

Peer Support in Critical Care: a Systematic Review.  Critical Care Medicine;46(9):1522-1531. 

72. Marra, A. Pandharipande, P. Girard, T. Patel, B.  Hughes, C. Jackson, J. Thompson, J. 

Chandrasekhar, R.  Ely, EW. Brummel, N. (2018) Cooccurrence of Post-Intensive Care 

Syndrome Problems Among 406 Survivors of Critical Illness.  Critical Care Medicine; 46(9):1393-1401.   

73.  Haines, KJ.  Quasim, T.  McPeake, JM.  (2018) Family and Support Networks after ICU.  Critical 

Care Clinics; 34(4):609-623.   

 

 

List of Abbreviations 

Confidence Interval: CI 

Extracorporeal membrane oxygenation: ECMO 

Intensive Care Unit: ICU  



18 

 

Newcastle-Ottawa Scale: NOS 

Population, Intervention, Comparisons and Outcomes: PICO 

Post Intensive Care Syndrome: PICS 

Post Intensive Care Syndrome-Family:  PICS-F 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses:  PRISMA  

Randomised Control Trial: RCT  

 

Ethics approval and consent to participate 

As this was a review of pre-existing literature, it did not fulfil the criteria for clinical research and did 

not therefore, require ethics approval.   

Consent for publication 

Not applicable 

Availability of data and materials 

The datasets used and/or analysed during the current study are available from the corresponding 

author on reasonable request.   

Competing interests 

The authors declare they have no competing interests  

Author’s contributions  

All authors have approved the submitted version 

Conception: JM, KH 

Design: JM, KH, TQ, TJI, MM 

Acquisition of Data: EH, JA, PC, JM, KH, MM, TQ 

Analysis: MS, JM 

Interpretation of Data: MS, JM, 

Drafted work:  ALL 

Acknowledgements 

Not applicable   



19 

 

List of Tables and Figures 

Table One: Eligibility Criteria  

Figure One: Study Selection- PRISMA Flow Chart 

Figure Two: Return to Employment following Critical Illness at three months, 6months and 12 

months. 

Supplementary File One: Detailed Search Strategy  

Supplementary File Two: Risk of Bias Table (Observational) 

Supplementary File Three: Risk of Bias Table (Randomised Controlled Trials) 

Supplementary File Four: Patient Data table 

Supplementary Table Five: Caregiver data table  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

  

 

 


	Cover Sheet (AFV)
	187463

