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Abstract 

Background: Over 138,000 patients are discharged to hospital wards from intensive care units (ICUs) in England, 
Wales and Northern Ireland annually. More than 8000 die before leaving hospital. In hospital-wide populations, 
6.7–18% of deaths have some degree of avoidability. For patients discharged from ICU, neither the proportion of 
avoidable deaths nor the reasons underlying avoidability have been determined. We undertook a retrospective case 
record review within the REFLECT study, examining how post-ICU ward care might be improved.

Methods: A multi-centre retrospective case record review of 300 consecutive post-ICU in-hospital deaths, between 
January 2015 and March 2018, in 3 English hospitals. Trained multi-professional researchers assessed the degree to 
which each death was avoidable and determined care problems using the established Structured Judgement Review 
method.

Results: Agreement between reviewers was good (weighted Kappa 0.77, 95% CI 0.64–0.88). Discharge from an ICU 
for end-of-life care occurred in 50/300 patients. Of the remaining 250 patients, death was probably avoidable in 20 
(8%, 95% CI 5.0–12.1) and had some degree of avoidability in 65 (26%, 95% CI 20.7–31.9). Common problems included 
out-of-hours discharge from ICU (168/250, 67.2%), suboptimal rehabilitation (167/241, 69.3%), absent nutritional plan-
ning (76/185, 41.1%) and incomplete sepsis management (50/150, 33.3%).

Conclusions: The proportion of deaths in hospital with some degree of avoidability is higher in patients discharged 
from an ICU than reported in hospital-wide populations. Extrapolating our findings suggests around 550 probably 
avoidable deaths occur annually in hospital following ICU discharge in England, Wales and Northern Ireland. This 
avoidability occurs in an elderly frail population with complex needs that current strategies struggle to meet. Prob-
lems in post-ICU care are rectifiable but multi-disciplinary.

Trial Registration: ISRCTN14658054.
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Background
For patients discharged alive from an intensive care unit 
(ICU), the subsequent in-hospital days are high risk. 
Post-ICU in-hospital mortality rates are 4–13% world-
wide [1–3] and 6.6% in England and Wales [4]. Around a 
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third of in-hospital mortality in those treated on an ICU 
occurs between ICU and hospital discharge.

Risk factors for post-ICU in-hospital mortality identifi-
able whilst in ICU have been investigated using ICU data-
bases [1–3, 5, 6]. These studies show older, sicker patients 
are more at risk. However, there is little work identifying 
either what proportion of these deaths are avoidable or 
how post-ICU care could be changed to decrease mor-
tality. Recent studies attempting to improve mobility or 
nutrition post-ICU have not changed outcomes [7, 8] 
emphasising the need to better understand where suc-
cessful interventions could be directed.

Hogan et  al. used retrospective case record review 
(RCRR) to investigate preventability of deaths in English 
hospitals [9]. This work established the RCRR methodol-
ogy for mortality review, since refined into the Structured 
Judgement Review method (SJR) [10]. The SJR approach 
standardises critical assessment of care delivery, split-
ting a hospital stay into defined care periods. The SJR has 
been used internationally [11] and implemented through-
out NHS hospitals in England [12]. It is advocated as 
the mortality review method for all UK NHS ICUs [13]. 
However, to the best of our knowledge this approach has 
not previously been used to examine deaths following 
ICU discharge.

This work is part of the REFLECT project, with the 
overall aim of developing a multi-component interven-
tion to reduce post-ICU in-hospital mortality [14]. The 
primary aim of this study was to quantify the avoidability 
of deaths in patients on hospital wards following an ICU 
admission, using RCRR methodology. We also report 
care areas that could be changed to improve outcomes in 
this vulnerable patient group.

Methods
We report our study according to the STROBE state-
ment [15]. We obtained ethical approval (Wales REC 
4 reference: 17/WA/0139) and Confidentiality Advi-
sory Group support (reference: 17/CAG/0063). We 
published the protocol [14] and registered the study 
(ISRCTN14658054).

Setting
We conducted SJRs in three UK hospitals in separate 
NHS trusts, in adjoining regions: a large tertiary referral 
centre, a large university-affiliated district general hospi-
tal and a small district general hospital. We selected sites 
representing different clinical settings both within and 
outside the ICUs (Additional file  1: Table  S1). All sites 
had nurse-led ICU outreach/follow-up services who visit 
patients discharged from ICU to the ward.

Sampling strategy
Non‑survivors
We pre-specified a sample size of 300 consecutive 
patients who had died post-ICU in hospital prior to 
April 2018 in our published protocol [14] based on a 
previous audit. From this we anticipated around 10% 
of deaths reviewed would be avoidable and that 300 
patients would be available from participating hospitals 
within approximately three preceding years, allowing 
us to represent recent practice. We excluded patients 
with missing medical notes or who were transferred 
away from study hospitals.

We selected cases using electronic hospital records in 
reverse chronological order from March 2018 until 300 
eligible cases were identified across the three sites. We 
excluded cases where medical notes were unavailable 
(e.g. missing) or the record was incomplete (e.g. key 
documents such as observations charts or sections of 
medical documentation were missing from the record 
of care). We reviewed ward care following the first dis-
charge from an ICU.

Survivors
A convenience sample of cases was selected from par-
ticipants interviewed as part of the REFLECT study. 
Details of the approach are included in the published 
protocol [14]. We reviewed an equal number of survi-
vor cases as ‘probably avoidable’ deaths to offer a com-
parison of care.

Variables
We collected summary data on all patients discharged 
from each ICU during the study period including age, sex 
and Clinical Frailty Scale (CFS) prior to hospital admis-
sion [16], type of admission (surgical/medical and elec-
tive/emergency), Acute Physiology and Chronic Health 
Evaluation (APACHE II) score on ICU admission [17], 
ICU length of stay (LOS) and post-ICU ward.

Detailed data on deaths following discharge from ICU 
were collected using the SJR methodology [18]. The SJR 
form [12] categorises care into distinct periods: initial 
management; ongoing management; care during a proce-
dure; end-of-life care; and overall care. For each period, 
a short narrative account of care is written, including 
‘judgement statements’. A quality of care score is assigned 
to each period on a scale from 1 (very poor care) to 5 
(excellent care). Scores for each care period contribute 
to a final overall score of quality of care, derived from 
and supported by the judgement statements. Following 
review of care, an ‘avoidability of death’ judgement score 
is assigned, considering any problems in care identified 
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as contributing to the outcome. This is a 6-point scale 
from 6: definitely not avoidable to 1: definitely avoidable.

We piloted the published SJR Case Report Form 
[12] resulting in minor adjustments to fit the post-ICU 
cohort. We changed the focus of the ‘initial management’ 
section from ‘first 24 h in hospital’ to ‘first 24 h following 
ICU discharge’; added more detailed demographic data; 
and included focused data capture of pre-identified care 
issue areas obtained from literature review [3, 19, 20] and 
a previous local audit. These included discharge from an 
ICU out-of-hours; mobility and rehabilitation; nutrition; 
and management of atrial fibrillation (AF) or sepsis. We 
also collected information on the provision of ICU out-
reach/follow-up care for each patient.

We recorded when patients were discharged for end-
of-life care (EOLC) following ICU discharge and whether 
death occurred from progression of a chronic disease. We 
collected additional data on the pre-identified care issues. 
We recorded problems in care where they were judged 
to result in harm to a patient. The pre-identified care 
issues were not defined as a ‘problem in care’ unless they 
were judged to have resulted in harm to the patient. Data 
sources and rules (where interpretation was required) 
were defined for each variable (Additional file  1: Tables 
S2 and S3).

In line with previous work we defined ‘avoidable 
deaths’ as those classified ‘probably avoidable’ or greater 
levels of avoidability (score 1–3). We also calculated a 
wider ‘relaxed’ definition of preventable deaths (includ-
ing ‘possibly preventable but not very likely’, score 1–4) 
[9, 11]. We classified all deaths other than those that were 
‘definitely not avoidable’ (score 6) as having some degree 
of avoidability.

Data extraction
We extracted summary data for all discharged patients 
from electronic records. Sources of data included nursing 
and medical notes, laboratory results, vital signs docu-
mentation, therapy documentation, and drug, food and 
fluid charts. We defined data sources and rules (where 
interpretation was required) for each variable collected 
(Additional file  1: Table  S3). We extracted data onto 
paper case report forms. These were then transcribed 
into a pre-piloted spreadsheet (Microsoft Excel version 
16, Microsoft Corporation, Redmond, USA).

We accessed anonymised population descriptive data 
for patients discharged from an ICU in England, Wales 
and Northern Ireland over the study period (excluding 
the study sites) from the Intensive Care National Audit 
and Research Centre (ICNARC—the national audit cov-
ering all general ICUs) case mix programme, to assess 
the comparability of our sample.

Bias
Three reviewers (two nurses and a physiotherapist) 
with clinical experience of both ICU and general wards 
completed the reviews. All three reviewers attended 
SJR training, run by the Clinical Governance team in 
the lead hospital. Reviewers also studied published 
SJR guidance [21]. To improve agreement, 10 initial 
cases were dual reviewed and discussed by two review-
ers (SV and OG) to develop extraction approaches. 
Uncertainties and complex cases were discussed and 
scores agreed. Where uncertainty remained, cases 
were discussed with an ICU consultant (PW). To assess 
inter-rator reliability, 15 undiscussed cases were dual 
reviewed and scores for each care period, overall qual-
ity of care and avoidability judgments compared.

Statistical analyses
The primary outcome measure was the proportion of 
in-hospital deaths following ICU discharge that were 
probably avoidable. Secondary outcomes included the 
proportion of in-hospital deaths following ICU dis-
charge with lesser degrees of avoidability, characteris-
tics of post-ICU non-survivors and survivors, quality 
of care scores for deaths by avoidability and data on 
pre-identified care issues and delivery of outreach/fol-
low-up services. Data are presented as mean (95% CIs), 
median (inter-quartile range) or proportion (%, 95% 
CI), as appropriate. Confidence intervals of proportions 
were calculated using the Clopper–Pearson method. 
Agreement between reviewers was assessed using lin-
ear-weighted Cohen’s Kappa with confidence intervals 
calculated using bootstrapping (10,000 samples). Com-
parisons of proportion were undertaken using Fisher’s 
exact test. Analyses were undertaken in R [22].

Results
Participants
Between January 2015 and March 2018, 352 of 7434 
(4.7%) patients consecutively discharged from the 
study ICUs died during the same hospital admission. 
We excluded 52 incomplete (16 records) or unavail-
able records (36 records). Of the 300 eligible cases, 50 
patients were discharged for end-of-life care (Addi-
tional file  1: Fig.  S1). We reviewed the care of 20 
patients who survived to hospital discharge, matching 
the number of avoidable deaths.

Descriptive data
Baseline characteristics for study patients were similar 
to national findings (Table  1). However, the APACHE 
II scores appeared higher in the study population, 
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suggesting the overall severity of illness and probability 
of in-hospital death were greater in the study hospitals.

Patients discharged from ICU for end-of-life care 
who died before leaving hospital were numerically more 
likely to be male medical patients and tended to be older, 
frailer and with higher APACHE II scores than survi-
vors (Table 1). By the 9th day following discharge 50% of 
deaths occurred (Additional file 1: Fig. S2).

Avoidability of death and quality of care
Overall agreement between reviewers was good 
(weighted Kappa 0.77, 95% CI 0.64–0.88 for all scores 
combined) (Additional file 1: Table S4). During review 

of the 300 cases, only two were discussed with a third 
party (PW), where uncertainties could not be resolved 
between two reviewers. Death had some degree of 
avoidability (scoring one to five) in 65/250 (26%, 95% CI 
20.7–31.9) of cases (Table 2). For 20 patients (8%, 95% 
CI 5.0–12.1) death was probably avoidable (more than 
a 50:50 chance of avoidability). For the more relaxed 
definition of avoidability, 44 (17.6%, 95% CI 13.1–22.9) 
patients qualified. Two case vignettes are presented 
below, illustrating examples of deaths judged to be 
probably avoidable and possibly avoidable.

Table 1 Patient characteristics

EOLC end-of-life care, LOS length of stay
† Excluding 52 ward deaths not included in the review
†† Case Mix Programme
a 359 (5%) missing
b 1028 (14.5%) missing
c 103 (1.5%) missing
d 49 (0.01%) missing
e 1755 (0.4%) missing

Characteristics Study data
Non-survivors: EOLC
n = 50

Study data
Non-survivors:
excluding EOLC
n = 250

Study data
Analyzed survivors
n = 20

Study data
All survivors
n = 7082

Study data
ICU discharges 
excluding EOLC†
n = 7332

National CMP†† 
data
ICU discharges 
excluding EOLC
n = 437,586

Age median (IQR) 73 (65–82.75) 74 (63.25–80) 66 (55–69.5) 62 (46–73) 62 (47–73) 63 (48–74)

Female n (%) 18 (34.6) 90 (36) 7 (35) 3075 (43.4) 3165 (43.2) 198,319 (45.3)

APACHE II median (IQR) 21 (18–24) 21 (17–26) 16 (14–22) 15 (12–20) 16 (12–20) 13 (10–18)

Admission diagnosis n (%)

 Surgical 14 (28) 112 (44.8) 13 (65) 3529 (49.8)a 3641 (49.7)a 209,098 (47.8)d

 Medical 36 (72) 138 (55.2) 7 (35) 3194 (45.1) 3332 (45.4) 228,439 (52.2)

Type of admission n (%)

 Emergency 50 (100) 233 (93.2) 17 (85) 4352 (61.5)b 4585 (62.5) b 313,790 (71.7)d

 Elective 0 (0) 17 (6.8) 3 (15) 1702 (24.0) 1719 (23.4) 123,747 (28.3)

Clinical frailty scale n (%)

 1–4 23 (46) 128 (51.2) 15 (75) 5471 (77.3)c 5599 (76.4)c 339,919 (77.7)e

 5 12 (24) 57 (22.8) 3 (15) 1218 (17.2) 1275 (17.4) 73,822 (16.9)

 6 5 (10) 44 (17.6) 2 (10) 185 (2.6) 229 (3.1) 17,631 (4.0)

 7–9 10 (20) 21 (8.4) 0 105 (1.5) 126 (1.7) 4459 (1.0)

ICU LOS (hours) median (IQR) 72 (48–144) 96 (48–168) 312 (138–534) 72 (48–120) 72 (48–120) 57 (26–120)

Post-ICU LOS (days) median 
(IQR)

1.5 (0–4) 9 (5–21) 15.5 (6.5–24.5) 8 (4–17) 8 (4–17) 8 (4–16)
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Vignette 1. Probably avoidable (more than 50:50) and poor 
care.

An elderly patient was discharged on a weekend evening with a 
high early warning score after a 1-day elective ICU admission 
following major intra-abdominal surgery. Their surgery was 
deemed high risk because of a past history of significant chronic 
obstructive pulmonary disease (COPD). As the patient was at risk 
of developing a hospital-acquired respiratory infection, a plan for 
immediate treatment with antibiotics in the event of respiratory 
deterioration was decided on by the ICU team. However, this 
plan was not included in the patient’s ICU discharge document. 
The patient’s low oxygen saturations worsened from the first 
post-discharge day but were attributed to fluid overload. Physical 
examination of the chest was not documented, and mobilisa-
tion did not occur. A chest X-ray was taken on the evening of the 
second day following ICU discharge but was not reported until a 
specialist respiratory team reviewed the patient on the afternoon 
of the third post-discharge day. The respiratory team diagnosed 
hospital-acquired pneumonia, commenced appropriate antibiot-
ics and arranged chest physiotherapy (which had not occurred 
following ICU discharge). The patient deteriorated further. A deci-
sion was made not to escalate treatment, and the patient died 
from hospital-acquired pneumonia.

Overall judgement Discharge from an ICU late in the day with 
continuing physiological abnormalities leading to a high early 
warning score with inadequate information exchange at ICU 
discharge contributed to missed subsequent opportunities to 
prevent or manage hospital acquired pneumonia in a patient at 
risk for this complication.

Vignette 2. Possibly avoidable but not likely with poor care.

An elderly frail patient with cardiac and other co-morbidities 
was discharged from ICU during the day, following emergency 
abdominal surgery. A clear management plan was in place at the 
time of ICU discharge. They received no medical team review, 
physiotherapy assessment or critical care follow-up on the first 
post-ICU ward day. Hypotension was first recognised the next 
day, leading to an increased early warning score. The hypoten-
sion was not addressed in a consultant review, and they were 
discharged from the critical care outreach service. Worsening 
hypotension subsequently led to suspicion of abdominal sepsis 
and the Sepsis Six care bundle complied with, including admin-
istration of antibiotics. On the same day they were treated for a 
suspected myocardial infarction and subsequently developed 
atrial fibrillation. They continued to deteriorate until instigation of 
end-of-life care several days later.

Overall judgement Delay in the initial recognition and management 
of sepsis and myocardial infarction may have contributed to the 
outcome; however, the presence of co-morbidities and frailty 
suggests their death was unlikely to have been preventable.

We judged 185 deaths to have no avoidability: for 
51/185 (27.6%) death was caused by progression of a 
chronic disease (such as liver failure, chronic respira-
tory disease or cancer); 14/185 (7.6%) were transi-
tioned to end-of-life care within 24 h of ICU discharge 
and 5/185 (2.7%) died suddenly within 48 h of ICU dis-
charge without ward-based problems in care. Of the 
remaining 115 patients: in 64/185 (34.6%) death was 
considered unavoidable despite having problems in 
care and 51/185 (27.6%) had no problems in care deliv-
ery (Additional file 1: Table S5). A case vignette is pre-
sented below, illustrating an example of a death judged 
to be probably unavoidable.

Vignette 3: Slight evidence of avoidability and poor care.

An elderly, very frail patient was discharged from ICU during the 
day, following a short ICU stay after elective abdominal surgery. 
There was a clear written handover from ICU including a manage-
ment plan and ICU follow-up occurred. Over the next 3 days they 
deteriorated with increasing tachycardia, reducing haemoglobin 
concentration and abdominal distension. Sepsis was suspected 
and the Sepsis Six care bundle complied with. Although the 
symptoms of deterioration were treated, there was no investiga-
tion of the underlying cause of this deterioration or sepsis source 
until the fourth day after ICU discharge when a small bowel 
perforation was diagnosed with a CT scan. The patient returned 
to ICU but did not recover.

Overall judgement There was a significant delay in investigating the 
underlying cause of deterioration. Despite this, the high level of 
frailty meant the patient was unlikely to have survived.

Patients received poor or very poor overall care in 
46/65 (70.8%, 95% CI 58.2–81.4) cases where death had 
some degree of avoidability, in comparison with 16/185 
(8.65%, 95% CI 5.02–13.7) cases for patients with no 
problems in care contributing to death (p < 0.001). All 
cases judged to be probably avoidable were judged to 
have received poor or very poor care. Care was judged 
poor or very poor overall in 8/20 (40%, 95% CI 19.1–
63.9) cases for survivors (Table 3).

Problems in care
The occurrence of problems in care by care period is shown 
(Table 4). The frequency of problems in a 24-h period was 

Table 2 Overall avoidability of death scores

EOLC end-of-life care

Scale used to judge avoidability of death n (%) Discharges from ICU, 
excluding EOLC n = 250 (% 
[95% CI])

1. Definitely avoidable 0 (0  [0–1.5])

2. Strong evidence of avoidability 0 (0 [0–1.5])

3. Probably avoidable (more than 50:50) 20 (8) [5.0–12.1])

4. Possibly avoidable but not very likely (less than 50:50) 24 (9.6 [6.2–14.0])

5. Slight evidence of avoidability 21 (8.4 [5.3–12.6])

6. Definitely not avoidable 185 (74 [68.1–79.3])
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greatest during the first 24-h following discharge, although 
problems in care occurred most frequently during the 
‘ongoing care’ period, as this period was often long (median 
between 8 and 14.5 days across the groups).

Pre-identified care issues were common in post-ICU 
non-survivors (excluding those discharged for end-of-
life care) (Table 5). ICU discharge occurred out-of-hours 
(after 4  p.m.) for 168/250 (67.2%) patients. In 155/250 
(62%) cases, patients were unable to stand and step from 
bed to chair. Of 241 discharges where bed to chair mobi-
lisation was appropriate, mobilisation did not occur in 
167/241 (69.3%) on every day this was deemed possible. 
A new episode of confirmed or suspected sepsis was 
documented in 150/250 (60%), of whom 50/150 (33.3%) 
received the full ‘Sepsis 6′ care bundle [23]. A nutrition 
plan was not documented in 76/185 (41.1%) patients 
requiring nutritional support. Pre-identified care issues 
also occurred frequently in survivors after ICU discharge. 
Follow-up practitioners reviewed 207/250 (82.8%) 
patients, 66/207 (31.9%) of whom were discharged from 
the follow-up service on the first post-ICU day.

Discussion
Worldwide, post-ICU in-hospital mortality rates are 
high, ranging from 4 to 13% [1–3]. Most of these patients 
are discharged with curative intent [1]. The reasons why 

these patients die are poorly described. To the best of our 
knowledge, this is the first study using the SJR method to 
describe the patient population who die in hospital fol-
lowing ICU discharge.

Around 1/6th of post-ICU in-hospital deaths were dis-
charged to the ward with an end-of-life care plan. In over 
a quarter of the remaining cases, death had some degree 
of avoidability. Death was probably avoidable in around 
8% of discharges, when those discharged for end-of-life 
care were excluded (6.7% of all the post-ICU in-hospital 
deaths) rising to around 18% (or 14.7% of all post-ICU 
in-hospital deaths) using the more relaxed definition. In 
2017–2018, the national case-mix programme reported 
8272 deaths in hospital following discharge from adult 
general critical care units [4]. Our figures suggest 551 
(95% CI 346–827) of these deaths were probably avoid-
able, rising to 1213 (95% CI 903–1578) cases using the 
more relaxed definition.

In total, 155/250 deaths were judged to be unavoid-
able despite the presence of problems in post-ICU 
ward care. Although not the focus of the study, this 
finding suggests there may be a problem with ICU tri-
age. For some patients for whom survival was highly 
unlikely, an ICU admission may have prolonged suffer-
ing. Nearly half the (small number of ) survivors stud-
ied were judged to have received poor care, suggesting 

Table 3 Overall quality of care scores

EOLC end-of-life care

Score
n (%)

Deceased patients with some 
degree of avoidability
n = 65

Deceased patients 
without avoidability
n = 185

Discharges from ICU, 
excluding EOLC
n = 250

Survivors
n = 20

1. Very poor care 8 (12.3) 3 (1.6) 11 (4.4) 0

2. Poor care 38 (58.5) 13 (7) 51 (20.4) 8 (40)

3. Adequate care 15 (23.1) 55 (29.7) 70 (28) 5 (25)

4. Good care 4 (6.1) 109 (58.9) 113 (45.2) 7 (35)

5. Excellent care 0 (0) 5 (2.7) 5 (2) 0

Table 4 Number of problems in care by period following discharge from an ICU

EOLC end-of-life care
a Median length of stay following the first 24 h after discharge was 9 (IQR 4–18) days for deceased patients with problems in care, 8 (IQR 4–22) days for deceased 
patients with no problems and 14.5 (IQR 5.5–23.5) days for survivors

Phase of care
n (%)

Deceased patients with some 
degree of avoidability
Total problems in care = 189

Deceased patients 
without avoidability
Total problems in care = 90

All discharges from ICU, 
excluding EOLC
Total problems in care = 279

Survivors
n = 20

First 24 h 43 (22.8) 39 (43.3) 82 (29.4) 13 (33.3)

Procedure 1 (0.5) 2 (2.2) 3 (0.43) 0

Ongoinga 132 (69.8) 38 (42.2) 170 (60.9) 26 (66.7)

Perioperative 0 0 0 0

End of life 13 (6.9) 11 (12.2) 24 (8.6) 0
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substantial problems exist with providing good post-
ICU care, regardless of the patient outcome.

Problems in care occurred disproportionately in 
the first 24  h following discharge from an ICU, sug-
gesting focusing on improving safety in this period is 
important. Effective handover of care requirements 
between ICU and the ward requires identification of 
a clear plan for how these requirements will be met 
[24, 25]. The RCRR classifications of poor or very poor 
care occurred commonly in avoidable deaths, reflect-
ing the complexity of care required. Importantly, all 
three organisations studied had average or above per-
formance in the ICNARC Case Mix Programme during 
the period under study. Our findings therefore do not 
represent poor-performing institutions and so are likely 
to be generalisable.

Comparison with previous work
Unlike previous work in entire hospital populations, we 
found no cases where death was definitely or strongly 
likely to have been avoidable. Conversely, 18% of deaths 
qualified for the more relaxed definition of avoidable, in 
comparison with 8.5% in general hospital populations 
[9]. Similarly, 26% of cases had some degree of avoid-
ability, more than the 6.7% reported in general hospital 
populations [11]. Hogan et  al. [9] classified 5.2% (95% 
CI 3.8–6.6) of deaths in the general hospital population 
they studied as avoidable, similar to Rogne et al. at 4.2% 
[11]. Although the numerical proportion in our post-ICU 
cohort was higher at 8% (95% CI 5.0–12.1), with a higher 
lower confidence limit, it remains possible that overall 
rates are similar.

Table 5 Pre-identified care issues

EOLC end-of-life care
a n = 185 requiring nutritional plan
b Number for whom this was clinically appropriate

Problems in care Deceased patients 
with some 
avoidability
n = 65

Deceased patients 
without avoidability
n = 185

All discharges 
from ICU, 
excluding EOLC 
n = 250

Survivors
n = 20

Discharged n (%)

 16:00–08:59 50 (76.9) 118 (63.8) 168 (67.2) 14 (70)

 18:00–08:59 36 (55.4) 76 (41.1) 112 (44.8) 8 (40)

 22:00–08:59 8 (12.3) 38 (20.5) 46 (18.4) 2 (10)

Mobility

 Unable to stand and step from bed to chair on ICU dis-
charge n (%)

39 (60.0) 116 (62.7) 155 (62.0) 6 (30)

 Not mobilised to a chair n (%) 46 (73.0)
(n = 63b)

121 (68.0)
(n = 178b)

167 (69.3)
(n = 241)

7 (35) (n = 20)

 Not mobilised away from bed n (%) 42 (84)
(n = 50b)

106 (73.6)
(n = 144b)

148 (76.3)
(n = 194b)

11 (61) (n = 18b)

Atrial fibrillation

 New diagnosis n (%) 9 (13.8) 31 (16.8) 40 (16.0) 1 (5)

 Initial management assessed as not appropriate n (%) 5 (55.6) 7 (22.5) 12 (30) 0 (0)

 No investigation of underlying cause n (%) 6 (66.6) 11 (35.5) 17 (42.5) 1 (100)

Sepsis

 Diagnosis/suspicion n (%) 43 (66.2) 107 (57.8) 150 (60) 4 (20)

 Sepsis 6 not completed n (%) 19 (44.2) 31 (29) 50 (33.3) 3 (75)

Nutritiona

 Plan required and not documented on discharge from ICU 
n (%)

24/53 (45.3) 52/132 (39.4) 76 (41.1) 8/14 (57)

Follow-up/outreach

 Seen by follow-up/outreach n (%) 53 (81.5) 154 (83.7) 207 (82.8) 15 (75)

 Discharged n (%) 30 (56.6) 72 (46.8) 102 (49.3) 14 (93)

 Day discharged med (IQR) 1 (1–2) 1 (1–2) 1 (1–2) 2 (1–2)

 Not re-assessed n (%) 21 (70) 53 (73.6) 74 (72.5) 13 (93)
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It is possible the differences we found are explained by 
the population in our study. Inherent in having been to 
intensive care may be the understanding that there has 
been a risk of not surviving, making classifying subse-
quent death as entirely avoidable difficult. However, the 
complex care required by this post-ICU population may 
mean there are more aspects of care to be missed. We 
cannot exclude the possibility that the differences result 
from other differences between the studies.

Our study investigated the post-ICU care period. As 
problems in care may occur prior to ICU discharge, our 
findings may underestimate the overall in-hospital avoid-
ability of death in this patient group. Further work is also 
required to investigate whether problems in care whilst in 
ICU contribute to adverse outcomes after ICU discharge.

Less than adequate care occurred rarely in patients 
where death was judged not avoidable, in common with 
previous work [9]. In contrast, less than adequate care 
occurred in over 70% of those with a problem contribut-
ing to mortality—double the rate seen in Hogan et  al.’s 
previous study [9]. Whilst again this may suggest differ-
ences in the study rather than the population, it seems 
possible that our findings may reflect the difficulties 
presented to general wards in caring for the complex 
post-ICU population. In this cohort, non-survivors were 
considerably frailer at ICU admission than survivors 
(Table 1). Frail patients are known to be at higher risk of 
adverse events in hospital [26].

Out-of-hours discharge is highly associated with in-
hospital post-ICU mortality and readmission [1, 2, 19]. In 
part this has been suggested to result from a higher pro-
portion of patients with an end-of-life care plan in place 
being discharged at night [1]. However, we found dis-
charge out-of-hours to be very common in patients who 
were not discharged for end-of-life care.

In this study, physical dependence at ICU discharge 
was high. Our findings are in line with a previous small 
study of patients who had spent 48 h or more on an ICU 
[27]. Perhaps because of the severity of dependency, 
delivering daily rehabilitation for this cohort occurred 
rarely on the ward, despite being essential to maximise 
physical recovery from critical illness [28, 29].

Both ongoing nutritional support needs and new epi-
sodes of sepsis were common post-ICU, with problems 
with ongoing management frequently identified. Pre-
vious studies have also demonstrated poor delivery of 
nutrition in post-ICU patients [30, 31] which has been 
linked to poor physical rehabilitation in the medium and 
long term [32, 33]. Sepsis is known to impair nutritional 
status and therefore may impact ongoing rehabilitation 
[34, 35]. In addition, new onset AF, also identified in this 
study as poorly managed, is a common complication of 
critical illness [36] where onset is known to be associated 

with sepsis and may be triggered by systemic inflamma-
tion [37].

Previous studies have suggested follow-up visits from 
specialist ICU outreach nurses may improve post-ICU 
survival and reduce adverse events [38–40]. However, in 
this study patients were frequently discharged from this 
service in the first 1–2  days following ICU discharge. 
There was no difference in the proportion of patients 
experiencing early discharge between possibly avoidable 
and unavoidable deaths, suggesting future opportunities 
to focus this service on those patients who would benefit 
the most from such visits.

Patients frequently had more than one problem in care 
[for example, over half the patients studied had severe 
mobilisation difficulties and over half developed sep-
sis, demonstrating that problems frequently overlapped 
(Table 5)]. Future interventions will need to address multi-
ple needs to impact outcomes for these vulnerable patients.

Strengths and limitations
Our study has several strengths. Data collection was 
undertaken by a small multi-disciplinary team. This pro-
vided a wider insight into care delivery than in other 
studies where reviewing teams consisted solely of medi-
cal staff. Reviewers also worked collaboratively, were 
able to communicate freely and discuss uncertainties in 
cases. We piloted our data collection forms and defined 
each of the variables collected in standard operating pro-
cedures. As a result, in undiscussed cases, our inter-rater 
reliability was at least as good as previous studies [9, 41, 
42]. Our multi-centre design, with population descriptors 
mainly comparable to national data, suggests our findings 
should be generalisable, at least within the UK. Addition-
ally, undertaking the same process on a small number of 
survivors helps place our findings in context.

However, several weaknesses should be acknowl-
edged. RCRR relies on documentation from a variety of 
sources, which risks missing information due to omis-
sions or inconsistencies in documentation. During the 
review process this was acknowledged. Care was taken 
to ensure all potential sources of documentation were 
carefully reviewed to assess actions in care delivery. In 
addition, 52/352 cases were excluded due to unavailable 
or incomplete records. This was likely inevitable due to 
the reliance on paper documents but may have intro-
duced a degree of selection bias. It is also possible that 
documents in the included cases may have been missing 
but not detected where they did not form a clear part of 
the chronological record. As with all retrospective case 
record reviews, a problem of hindsight bias must be 
acknowledged [21, 43]. Knowledge of outcome sever-
ity has been shown to affect assessment of the quality of 
(anaesthetic) care [43]. However, it is not realistic to blind 
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the reviewer from the (likely) outcome without removing 
key information for the analysis, and this has not been 
attempted in major studies in the field [9, 11].

Our sample size was larger than in similar studies of 
specific patient cohorts [44–46] but smaller than in previ-
ous work focused on general hospital populations, where 
a smaller proportion of deaths were anticipated to be 
modifiable [9, 11]. As a result, our estimates of the rates of 
avoidable deaths have relatively wide confidence intervals. 
However, we chose instead to record greater detail on spe-
cific pre-identified care issues to inform both clinicians 
and future work on how such deaths could be prevented. 
Our sample of 20 hospital survivors is small, as this was 
not a key focus of the overall REFLECT study. Impor-
tantly, it shows that problems in care are common post-
ICU, regardless of outcome, but further work is needed to 
allow comparisons with other groups to be made.

Specific pre-identified care issues were chosen fol-
lowing literature review and findings from a previous 
audit. There may have been other problematic aspects of 
care, for which we did not collect quantitative data. We 
focused   our  investigation on patients who did not sur-
vive, so cannot determine whether similar problems in 
care occur in those who survive to hospital discharge. 
As part of the overall REFLECT project, we will under-
take in-depth analysis of the care received in those deaths 
judged to be avoidable in comparison with an equal num-
ber of patients who survived to address this issue.

Conclusions
There is significant avoidability associated with death 
on the ward following ICU discharge. This avoidability 
occurs in an elderly frail population with complex needs 
that current strategies struggle to meet. Our work high-
lights opportunities to address common problems in care 
delivery which could improve both patient outcome and 
quality of care. Problems in care occurred disproportion-
ately in the first 24  h following discharge from an ICU, 
suggesting interventions to improve safety should con-
centrate on this period. Recognition and management 
of sepsis, mobilisation and provision of nutrition were 
frequently sub-optimal and could be improved. Targeted 
CCOT input may assist in delivering these improvements 
but would require regular ward review beyond the first 
discharge day.
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