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Original Article

Effect of intensive care unit sedation strategy onpatient-

reported experience: secondarymediation analysis of the

A2B randomised controlled trial

JohnA.Masterson, Isabella Ritchie, LeanneM.Aitken, BronaghBlackwood,

Kalliopi Kydonaki, CathrineA.McKenzie, RichardA. Parker, Christopher J.Weir,

Timothy S.Walsh andNazir I. Lone, onbehalf of theA2B trial investigators*

Summary
Introduction The optimal ICU sedation strategy to improve patient-reported experience is unknown. In a

planned secondary analysis of the A2B randomised trial, we evaluated the effect of sedation strategy

(dexmedetomidine, clonidine or propofol) on recalled patient experience at 90 days post-randomisation.

Using mediation analyses, we explored plausible mediators of the relationship between sedation strategy and

patient experience.

Methods We analysed data for all patients from A2B who completed the Intensive Care Experience

Questionnaire (ICE-Q) at 90 days. The primary outcome was patient-recalled experience, measured by the four

ICE-Q domain scores (awareness, frightening memories, recall, satisfaction). Sedation strategy effect was

evaluated using linear regression, adjusting for potential confounders. Mediation analyses were conducted for

duration ofmechanical ventilation; ICU stay; anddayswith pain behaviour, agitation and coma/delirium.

Results Of 1404 patients included in the primary trial analysis, 1009 (71.9%) were alive at 90 days

post-randomisation with ICE-Qs completed by 289/1009 (28.6%). Compared with propofol, dexmedetomidine

sedation was associated with higher awareness of surroundings (median score 32 vs. 28, adjusted mean

difference 3.6, 95%CI 1.0–6.2, p = 0.01), but clonidine sedation had no association (difference 2.4, 95%CI -0.2–

5.0, p = 0.07). No associations were found with other ICE-Q domains. The contribution of the five potential

mediators on the dexmedetomidine–awareness relationshipwas small.

Discussion Dexmedetomidine compared with propofol sedation strategy may be associated with increased

recalled awareness of surroundings, which is considered a favourable indicator of ICU experience. Together

with the primary A2B trial results, which showed no effect on ventilation duration, these hypothesis-generating

findings in a subgroup of the A2B cohort do not support the use of dexmedetomidine over propofol based on

patient-reported experience. Based on our findings, we advocate that a personalised approach to sedation

strategies should continue to be used.
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Introduction
Patient-centred approaches are fundamental to high-quality

healthcare [1]. Comprehensive evaluation of interventions

requires measurement beyond objective clinical outcomes

and costs and should include patient-reported outcome

measures (PROMs) and patient-reported experience

measures (PREMs) [2]. Patient-reported experience

measures are designed to capture patient perception of

care processes, offering insights distinct from clinical

outcomes and PROMs. Interventions that measure, report

and act on PREMs are associated with improved patient

safety and clinical effectiveness [3].

In ICU settings, patient experience has been studied

primarily through qualitative methods [4–6], with limited

quantitative research on patient-reported experience,

including its determinants and relationship with outcomes.

Patient-reported experience is associated with post-ICU

psychological sequelae [7, 8]; this is important given the

high prevalence of anxiety, depression and post-traumatic

stress disorder in ICU survivors [9–12]. Typical ICU sedation

and analgesia strategies comprise intravenous sedative and

opioid infusions [13]. There is a plausible link between

sedation and analgesia practices; the associated incidence

of pain, agitation, coma and delirium; patient-reported

experience; and subsequent post-ICU psychological

sequelae. Exploration of these issues in heterogeneous ICU

populations, however, is challenging.

The A2B randomised controlled trial evaluated two a-2

agonist-based sedation strategies against propofol-based

(GABA-agonist) sedation [14]. The trial collected

information on potential causative and mediating factors

that might link baseline characteristics and ICU treatments

to patient experience of their admission. Patient experience

was measured with the Intensive Care Experience

Questionnaire (ICE-Q) among ICU survivors [15]. We

undertook a secondary data analysis of theA2B trial dataset.

Our main objective was to explore if any of the three

sedation strategies were associated with patient experience

recalled 90 days post-randomisation. Secondary objectives

were to explore plausible mediators of the relationship

between treatment allocation and patient experience

domains and to identify other factors associated with

patient experience of ICU care.

Methods
The A2B study received ethical approval from the Scotland

A Research Ethics Committee. This was a prespecified

secondary analysis of the A2B trial, a pragmatic multicentre,

open-label, randomised controlled trial comparing

effectiveness and safety of dexmedetomidine and

clonidine-based sedation with propofol-based primary

sedation (further information in online Supporting

Information, Appendix S2) [14]. Full details of trial design,

population and protocol have been published [16]. This

analysis was restricted to patients who provided data for at

least one domain of the ICE-Q domain. This study is

reported in line with the Guideline for Reporting Mediation

Analyses of Randomized Trials and Observational Studies

Short Form [17].

The primary outcome was recalled patient experience

of ICU care, measured at 90 days post-randomisation using

the ICE-Q [15]. Of 31 listed items, 24 contribute to four

domains, each with an independent score: awareness of

surroundings (9 items, score range 9–45, higher score

indicates greater awareness); frightening memories (6

items, range 6–35, higher indicates more frightening

memories); recall (5 items, range 5–25, higher indicates

greater recall of ICU stay); and satisfaction (4 items, range

4–20, higher indicates greater satisfaction) (online

Supporting Information Table S1). In contrast with

intra-operative awareness, ICE-Q `awareness of

surroundings´ refers to the ability to recall the ICU

environment and interact purposefully during care, which is

considered a favourable indicator of ICU experience, rather

than distressing conscious recall.

The ICE-Q uses 5-point Likert scales of degree of

agreement (`strongly agree´ to `strongly disagree´) or

degrees of frequency (`all of the time´ to `never´) (see

online Supporting Information Appendix S2 for detail

about its development and validation). Patients were first

contacted by post. If they did not reply by post, they were

contacted by telephone (maximum three attempts) and

offered the option to complete the questionnaire during

the telephone call [16]. To facilitate comparison between

domains, each domain score was reported using its

original denominator as well as scaled to a common

denominator of 5 by dividing the unscaled score by the

number of items within the domain. To further aid clinical

interpretation, each scaled domain score was

dichotomised to facilitate reporting of positive patient

experience: 4–5 for awareness, recall, satisfaction

(compared with 1–3 which represents neutral or negative

experience); and 1–2 for frightening (compared with 3–5

which represents neutral or negative experience). In the

absence of research establishing the minimum important

difference of ICE-Q scores, we relied on an established

distribution-based approach to provide an indicative

estimate (online Supporting Information Appendix S2)

[18]. For the awareness of the surroundings domain, the

minimum important difference was 2.06.

2 © 2026 TheAuthor(s).Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists.
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The primary exposure was treatment allocation

(dexmedetomidine, clonidine, propofol). Baseline

characteristics presented for descriptive purposes were

demographics and pre-morbid factors (age, sex, functional

comorbidity index [19]); recalled pre-morbid health-related

quality of life (5-level EuroQol 5 dimensions (EQ-5D-5L));

acute illness-related factors (admission type: medical,

surgical, trauma); baseline sepsis status (based on clinician

judgement); APACHE 2 score; total Sequential Organ

Failure Assessment (SOFA) score (excluding neurological

score) at randomisation; and delirium risk (Prediction of

Delirium in ICUpatients (PRE-DELIRIC) score) [20].

After clinical consultation, we selected five predefined

potential mediators of treatment effect on patient

experience available in the trial dataset: duration of

mechanical ventilation (primary trial outcome); duration of

ICU stay; days with pain behaviour (poor limb relaxation

and/or poor synchronisation with mechanical ventilation, as

adapted from the Sedation Quality Assessment Tool) [16,

21]; days with agitation (RichmondAgitation-Sedation Scale

(RASS) +3 or +4); and days in a coma (RASS -4 or -5 for > 8 h)

or delirium (captured using the Confusion Assessment

Method-ICU (CAM-ICU)). Days in a coma or delirium were

analysed as a composite outcome to avoid bias from

missing delirium assessments in patients who were deeply

sedated, for whom validated delirium screening tools

cannot be applied.

Individual ICE-Q questions and domain scores were

visualised using stacked bar charts and forest plots.

Univariable and multivariable linear regression was used to

evaluate the association between treatment allocation and

each of the four ICE-Q domain scores, reporting a mean

difference in ICE-Q as the primary estimate. The latter

estimates the treatment effect at a population level (aligning

with the research question) whereas reporting group

medians and quartiles provide the most accurate descriptive

representation of the distribution. Potential confounders

were limited to those available within the trial dataset and

guided by clinical expertise from the trial steering group to

include age; functional comorbidity index; recalled

pre-critical illness EQ-5D-5L; admission type; APACHE 2

score; and PRE-DELIRIC score. Variable selection was based

on causal directed acyclic graphs to underpin the analytical

approach for modelling and mediation analyses (Fig. 1 and

onlineSupporting Information FigureS1).

Mediation analysis facilitates an understanding of

mechanisms by which an intervention produces its effect

[22–24]. We conducted mediation analyses to evaluate the

direct and indirect effects of treatment allocation on

outcomes via potential mediators using linear regression.

Separate mediation models were developed for each

exposure (dexmedetomidine and clonidine were evaluated

separately, each using propofol as the control), each of the

four ICE-Q domain scores and each of the five mediators.

Details on assumptions that underpin the mediation

analyses are reported in online Supporting Information

Appendix S2. All analyses were performed using Stata

version 18.5 (StataCorp, College Station, TX, USA).

We undertook a complete case analysis. To explore

response bias, we evaluated differences between thosewith

and without missing data by comparing characteristics of

patients alive at 90 days post-randomisation with sufficient

data (`responders´, defined as patients who answered all

questions that pertained to at least one ICE-Q domain) vs.

ICE-Q non-responders. We undertook quantitative bias

analysis to evaluate the impact of non-response on our

primary findings [25]. Specifically, we applied inverse

probability of attrition weighting to adjust for differential

response rates. To estimate the probability of response, we

fitted a logistic regression model using baseline covariates

hypothesised to be associated with attrition (online

Supporting Information Appendix S2). We then used the

inverse of these predicted probabilities as weights. Inverse

probability of attrition weighting re-weights the responder

sample to approximate the characteristics of the full target

population, including non-responders, thereby reducing

bias introduced by attrition.

Results
Of 1404 patients recruited to the A2B trial and included in

the primary analysis, 1009 (71.9%) were alive at 90 days

Sedation strategy
Dexmedetomidine vs. propofol

Recalled patient 
experience 

Awareness of surroundings

Mediator
Duration of mechanical 

ventilation

Confounders
Age, functional comorbidity 

index, recalled EuroQol-5D-5L, 
admission type, APACHE 2, 

PRE-DELIRIC score

Direct effect

Indirect effect

Figure 1 Conceptual directed acyclic graph representing

causal framework underpinningmediation analysis for one

combination of intervention,mediator and outcome. This

illustrates the relationships between sedation strategy

(dexmedetomidine vs. propofol comparison) and recalled

patient experience showing the hypothesised direct and

indirect pathways and the confounders included in the

analysis. PRE-DELIRIC: Prediction of Delirium in ICUpatients

score.

© 2026 The Author(s).Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists. 3
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post-randomisation. Of these, 289 (28.6%) completed

questions in at least one domain of the ICE-Q (responders);

the remainder were classified as non-responders (720,

71.4%) (Fig. 2). Patient demographics and clinical variables

are shown in Table 1 and patient characteristics stratified by

ICE-Q response and vital status at 90 days are detailed in

online Supporting Information Table S2. Responders and

non-responders were similar across most characteristics,

including comorbidity prevalence (responders vs. non-

responders, ≥ 1 comorbidity 219/289, 75.8% vs. 516/720,

73.3%); admission type (medical 170/289, 58.8% vs. 417/

720, 57.9%); and severity of illness (median (IQR [range])

APACHE 2 score 18 (14–24 [0–48]) vs. 19 (14–24 [0–70])).

However, responders tended to be older (median (IQR

[range]) 62 (52–71 [20–88]) y vs. 58 (47–68 [18–92] y)).

Duration of mechanical ventilation (trial primary outcome)

was also similar between groups (median (IQR [range]) 5

(2–9 [0–185]) d vs. 4 (2–10 [0–183]) d).

The primary outcome, median (IQR [range]) ICE-Q

domain scores, scaled for comparison purposes so that

each was scored 1–5 were frightening experiences 3.2

(2.5–3.7 [1.0–5.0]); awareness of surroundings 3.3 (2.8–3.9

[1.0–5.0]); recall of experiences 2.6 (2.0–3.0 [1.0–4.0]); and

satisfaction with care 3.8 (3.3–4.3 [2.0–5.0]) (see online

Supporting Information Table S3 for unscaled domain

scores). Responses to the individual questions contributing

to ICE-Q domains are in Figure 3 and stratified by treatment

allocation in online Supporting Information Figure S2. Using

the dichotomised domain score to aid interpretability,

patients reported most positive experience in the

satisfaction with care domain (score 4/5, 121/282, 43%),

followed by awareness of surroundings (score 4/5, 58/267,

22%) and frightening experiences (score 1/2, 41/281, 15%).

In contrast, there were low levels of positive experience in

the recall of experiences domain (score 4/5, 9/276, 3%).

In univariable analyses, treatment allocation was not

associated with three patient experience domains:

frightening experiences; recall of experiences; or

satisfaction with care (online Supporting Information

Figure S3 and Table S4). However, treatment with

Patients assessed for eligibility

(n = 26,830)

Excluded before randomisation:

� Did not meet inclusion criteria (n = 11,890)

� Met exclusion criterion (n = 11,353)

� Eligible but not randomised (n = 2150)

Patients randomised

(n = 1437)*

Excluded post randomisation:

� Allocated to clonidine (n = 5)

� Allocated to propofol (n = 16)

� Allocated to dexmedetomidine (n = 12)

Included in primary trial analysis

(n = 1404)

Excluded from ICE-Q analysis:

� Did not respond (n = 720)

� Died with 90 days of randomisation (n = 395)

Included in ICE-Q analysis (n = 289)

� Propofol (n = 110)

� Dexmedetomidine (n = 84)

� Clonidine (n = 95)

Figure 2 Study population derivation. ICE-Q, Intensive Care ExperienceQuestionnaire. *Note 1438 patients were randomised,

but one patient was randomised twice in error.

4 © 2026 TheAuthor(s).Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists.
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dexmedetomidine compared with propofol was associated

with a significantly higher score in the awareness of

surroundings domain, indicating a more positive

experience (32 (27–36 [9–42]) vs. 28 (22–34 [11–45]); mean

difference 2.7, 95%CI 0.4–5.0, p = 0.02), which exceeded

the minimum important difference threshold. After

adjustment for potential confounders, the association of

dexmedetomidine with a higher awareness of surroundings

domain score persisted (mean difference 3.6, 95%CI

1.0–6.2, p = 0.01) (online Supporting Information Figure S4

and Table S5), which was greater than the minimum

important difference. Using the dichotomised domain score

(4 or 5), 20/79 (25%) patients allocated to the

dexmedetomidine group had a positive experience in

relation to awareness of surroundings compared with 18/96

(19%) in those allocated to the propofol group.

Among the potential confounders in univariable

analyses, there were several significant associations (online

Supporting Information Figure S3 and Table S4). However,

in multivariable modelling, only sex remained significantly

associated with two of the four ICE-Q domain scores (online

Supporting Information Figure S4 and Table S5): women

Table 1 Baseline characteristics of patients who completed at least one ICE questionnaire stratified by treatment allocation.

Values aremedian (IQR [range]) or number (proportion).

Dexmedetomidine Clonidine Propofol (standard care)
n = 84 n = 95 n = 110

Age; y 62 (52–71 [20–92]) 62 (54–70 [18–86]) 62 (51–71 [19–90])

Sex;male 48 (57%) 60 (63%) 69 (63%)

Admission Functional Co-Morbidity Index*

0 22 (26%) 16 (17%) 32 (29%)

1 23 (27%) 29 (31%) 25 (23%)

2 15 (18%) 23 (24%) 24 (22%)

3+ 24 (29%) 27 (28%) 29 (26%)

Recalled EuroQol-5D-5L at baseline** 0.86 (0.69–0.99
[-0.30–1.00])

0.83 (0.69–0.99
[-0.30–1.00])

0.78 (0.54–0.99
[-0.50–1.00])

Admission type

Medical 52 (62%) 55 (58%) 63 (57%)

Surgical (atraumatic) 29 (35%) 33 (35%) 36 (33%)

Trauma 3 (4%) 7 (7%) 11 (10%)

Plannedadmission

Planned 11 (13.1%) 7 (7%) 12 (11%)

Unplanned 73 (86.9%) 88 (97%) 98 (89%)

Delirium risk (PRE-DELIRIC score)# 66 (48–82 [7–100]) 76 (62–88 [7100]) 69 (44–81 [4–100])

APACHE2 score 18 (13–23 [0–39]) 19 (14–25 [0–60]) 18 (14–24 [0–70])

Total sequential organ failure assessment score## 8 (6–9 [0–17]) 8 (6–10 [1–16]) 7 (6–10 [1–16])

Sedative andopioid use before randomisation

Propofol 84 (100%) 94 (99%) 110 (100%)

Midazolam 3 (4%) 7 (7%) 6 (6%)

Clonidine 3 (4%) 2 (2%) 2 (2%)

Dexmedetomidine 0 1 (1%) 0

Fentanyl 21 (25%) 22 (23%) 30 (27%)

Alfentanil 43 (51%) 56 (59%) 64 (58%)

Morphine 4 (5%) 5 (5%) 4 (4%)

Remifentanil 15 (18%) 15 (16%) 12 (11%)

Diazepam 1 (1%) 0 1 (<1%)

*Functional Comorbidity Index comprises long-term conditions which are associated with physical function rather than
mortality-focusedmeasures such as theCharlsonComorbidity Index. See Lee et al. [17] formoredetails.
**EQ5DL was patient-reported, preferentially, but where a patient was unable to complete, this questionnaire was judged and
completedby surrogate individual.
#Risk of deliriummissingdata: dexmedetomidine 9 (11%); clonidine 17 (18%); propofol 25 (23%); total 51 (18%).
##Total SOFAmissingdata: dexmedetomidine 5 (6%); clonidine 4 (4%); propofol 2 (2%); total 11 (4%).

© 2026 The Author(s).Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists. 5
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recalled significantly worse frightening experiences and

worse satisfaction thanmen.

In mediation analyses for the effect of

dexmedetomidine on the ICE-Q awareness of surroundings

domain, a small proportion of the effect could be explained

by each of variables evaluated (Table 2). For the three

mediators that did not show competitive mediation (i.e.

opposite directions of direct and indirect effect), the

proportion of the total effect mediated by each mediator

was number of days with pain 10.2%; number of days with

coma/delirium 13.2%; number of days with agitation 1.0%.

This indicates that the effect of dexmedetomidine on

improved awareness is not explained by less pain, coma or

agitation. Similarly, analyses for clonidine showed a small

proportion of the total effect mediated by any of the

mediators. Results of mediation analyses for the other ICE-Q

domains are in online Supporting Information Tables S6–S8.

In the quantitative bias and sensitivity analysis, reweighting

the responder population to allow for non-response using

inverse probability of attrition weighting did not materially

alter the primary findings (online Supporting Information

Tables S9–S13 and Figures S5 and S6).

Discussion
This secondary analysis of data from the A2B randomised

controlled trial evaluated factors associated with

patient-reported experience 90 days post-randomisation and

potential mediating pathways. Patients reported the most

positive experience in the satisfaction with care domain and

least positive experience in the recall of experience domain.

Allocation to dexmedetomidine was associated with a more

positive experience of environmental awareness compared

with propofol-based sedation. However, the mechanisms

driving this association were largely unexplained by the

mediators assessed, given that delirium or coma days

mediated only a modest proportion of the total effect. More

work is required to understand the longer term impacts of

patient experience on outcomes. We recommend that

personalised approaches to sedation should continue to

remain standardpractice.

Figure 3 Distribution of responses to individual ICE-Qquestions by domain. *Indicates where a score has been inverted from

the original questionnaire for consistency in the figure. A score of 5 denotes a positive experience and a score of 1 denotes a

strongly negative experience for all domains. Note the descriptors of each ICE-Qquestion have beenmodified to reflect the

score reversal and a score of 1 denotes a strongly negative experience for all domains. Brown, strongly negative; red, negative;

grey, neutral; blue, positive; dark blue, strongly positive.

6 © 2026 TheAuthor(s).Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists.
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To our knowledge, we present the first comparison of

patient-reported experience between sedation

strategies using a validated, standardised instrument.

Patient-reported experience plays a critical role in evaluation

and improvement of healthcare quality and is not captured by

clinical outcomes or PROMs [26, 27]. As health systems

increasingly prioritise value-based and person-centred care,

patient-reported experience has become an essential

component of performance assessment and a key driver of

meaningful patient-aligned improvement [28].

Measurement of ICU experience is challenging

because patients are often sedated; lack capacity; or

experience delirium, which impairs cognition and

perception. The ICE-Q is one of few validated tools for ICU

survivors, developed from empirical work that shows

adequate psychometric performance, and it captures

wide-ranging aspects of experience compared with

narrower tools such as the Intensive Care Unit

Environmental Scale [29] and the Intensive Care Unit

Memory Tool [30]. The four ICE-Q domains highlight how

well staff communicate; address psychological needs;

involve patients/families in decision-making; and provide

co-ordinated care. Because patients in ICU often

experience vulnerability, uncertainty and interactions with

multiple professionals, systematic measurement offers

valuable insight into human and relational factors that shape

trust, safety and recovery.

We found that patients assigned to dexmedetomidine

reported more positive experiences related to awareness

of surroundings. This domain includes nine questions

(online Supporting Information Table S1), and we observed

improvements across all nine elements, suggesting

consistency (online Supporting Information Figure S7). This

consistency strengthens the validity of the finding by

confirming that dexmedetomidine provides a genuine,

coherent treatment effect on the underlying construct of

patient awareness, rather than isolated benefits on

individual elements.

Table 2 Mediation analysis of the effect of sedation strategy on the awareness of surroundings domain of ICE-Q score. The

effect of each intervention on the outcome is decomposed into its direct effect on the outcome and into its indirect effect which

goes through themediator to impact on the outcome. For example, dexmedetomidine (vs. propofol) increases the awareness of

surroundings domain score by 3.38. Only 13.2% of its effect is mediated indirectly through the number of days with delirium or

coma (mediator) and the remaining 86.8% of the effect occurs directly on the outcome. A negative proportion can occur when

competitivemediation is present. Thismeans that the direct effect and indirect effect act in opposite directions on the outcome.

Mediator Dexmedetomidine (vs. propofol) Clonidine (vs. propofol)

Coefficient (95%CI) %of total effect p value Coefficient (95%CI) %of total effect p value

Mechanical ventilation

Indirect effect 0.00 (-0.13–0.12) -0.1% 0.94 -0.11 (-0.35–0.13) -4.6% 0.36

Direct effect 3.61 (1.03–6.18) 100.1% 0.01 2.53 (0.06–5.01) 104.6% 0.05

Total effect 3.60 (1.04–6.16) 0.01 2.42 (-0.08–4.92) 0.06

Durationof ICU stay; days

Indirect effect -0.05 (-0.30–0.21) -1.3% 0.71 -0.11 (-0.39–0.18) -4.6% 0.45

Direct effect 3.63 (1.08–6.19) 101.3% 0.01 2.51 (0.04–4.98) 104.6% 0.05

Total effect 3.58 (1.02–6.15) 0.01 2.40 (-0.11–4.91) 0.06

Dayswith deliriumor coma

Indirect effect 0.45 (-0.26–1.16) 13.2% 0.22 0.16 (-0.26–0.57) 7.2% 0.46

Direct effect 2.94 (0.38–5.50) 86.8% 0.03 1.99 (-0.50–4.47) 92.8% 0.12

Total effect 3.38 (0.80–5.97) 0.01 2.14 (-0.37–4.65) 0.10

Dayswith agitation

Indirect effect 0.03 (-0.25–0.32) 1.0% 0.81 0.00 (-0.08–0.08) 0.2% 0.91

Direct effect 3.57 (0.99–6.15) 99.0% 0.01 2.41 (-0.10–4.92) 99.8% 0.06

Total effect 3.60 (1.03–6.18) 0.01 2.41 (-0.09–4.92) 0.06

Dayswith pain

Indirect effect 0.34 (-0.45–1.13) 10.2% 0.40 -0.27 (-0.65–0.11) -12.8% 0.17

Direct effect 2.99 (0.34–5.65) 89.8% 0.03 2.36 (-0.15–4.87) 112.8% 0.07

Total effect 3.33 (0.72–5.95) 0.01 2.09 (-0.47–4.65) 0.11

© 2026 The Author(s).Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists. 7
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The association between dexmedetomidine and

improved awareness of surroundings is biologically

plausible and aligns with postulated sedation mechanisms.

High a-2-receptor specificity promotes light sedation with

patients more arousable, co-operative and interactive [31],

to potentially promote clearer cognition than GABA-

agonists, even at comparable sedation levels [32, 33].

Systematic reviews also suggest that dexmedetomidine

reduces delirium, potentially increasing environmental

engagement during sedation [34]. However, we found no

differences in deep sedation, delirium or optimum sedation

rates between groups. Lower a-2-receptor specificity for

clonidine might explain its lack of association; patients

allocated to the clonidine group also received higher

concurrent propofol doses in the trial [14]. The limited

mediation effect of the evaluated variables suggests that

other unmeasured factors may be mediating the effect of

dexmedetomidine on awareness, such as improved

orientation through environmental cues or enhanced family

interaction. Such nuanced mechanisms are difficult to

capture objectively in trial contexts.

Patients randomised to an a-2 agonist sedation strategy

received adjunctive propofol during their ICU admission,

which might have influenced patient experience and recall.

This issue is explored in detail in the main trial [14] and

process evaluation publications [35]. Propofol infusion

supported safe sedation when a-2 agonists were limited by

adverse effects including severe bradycardia or where

agitation required supplementary sedation. The embedded

qualitative process evaluation found that continued

low-dose propofol use reflected limited staff confidence

with a-2 agonists; dose-limiting adverse-effects, for

example, severe bradycardia; and the need for a `propofol

safety net´ for agitation. Importantly, however, reported

median propofol infusion rates in the first 5 days

post-randomisation were substantially lower in patients

allocated to the dexmedetomidine/clonidine groups

compared with propofol usual-care group

(dexmedetomidine: 0.21–0.29 mg.kg.h-1; clonidine

0.33–0.38 mg.kg.h-1; propofol 0.83–1.08 mg.kg.h-1) [14].

Our study has several strengths. The A2B trial minimised

bias through randomisation with allocation concealment and

ICE-Qs were administered prospectively by researchers

unaware of treatment allocation. We constructed a directed

acyclic graph to guide analyses, develop mediation analyses

that appropriately considered confounding and temporality.

However, our study also has important limitations. First,

although sample size was large relative to other ICU patient

experience studies, ICE-Q follow-up was obtained for only

29% of survivors. Although responders had similar

characteristics to non-responders, we took further steps to

mitigate the impact of non-response.Weadjustedanalyses for

confounders to reduce the potential bias in

exposure-outcome association due to non-response (a form

of collider bias) and accounted for potential confounding in

the mediation analysis. However, confounder selection was

restricted to variables available in the trial dataset. For

example, the presence of unmeasured pre-existing strong

social support could influence the mediator (e.g. days with

pain behaviour), the outcome and the likelihood of

non-response through greater family presence during ICU

stay and follow-up.We undertook quantitative bias analysis as

a sensitivity analysis to evaluate the impact of non-response,

which did not show substantial deviation from the primary

findings. Nonetheless, non-response bias cannot be fully

excluded given the high attrition (> 70%) and potential

residual confounding. If non-response was strongly linked to

poor patient-reported experience and not captured by

variables included in the quantitative bias analysis, bias may

persist. The study was relatively underpowered to identify

associations and mediating pathways with precision, which

may miss small but clinically meaningful effects. Finally, ICE-Q

was measured at 90 days post-randomisation; although the

optimal timing for assessing ICUexperience is uncertain, recall

bias or attribution toother careperiods cannotbe ruledout.

The implications of our findings for clinical practice are

uncertain. The A2B trial did not show improvement in

important clinical outcomes and identified potential harm

with a-2-agonists, including 60% higher rates of severe

bradycardia and 55% higher agitation [14]. Health

economic analysis also found no incremental cost-

effectiveness, concluding that sedative drug costs should

not influence clinician choice [36]. Two recent guidelines

recommend dexmedetomidine ``when desirable effects are

valued over undesirable effect´´ [37] or ``where light sedation

and/or a reduction in delirium are of highest priority´´ [38].

Our data suggest that dexmedetomidine may improve at

one validated domain of patient experience but not others.

Notably, there was no significant difference in frightening

memories, which are associated with long-term

psychological morbidity and quality of life [39, 40].

However, the awareness of surroundings domain has been

associated with reduced duration of hospital stay and

depression in the original ICE-Q validation study [15].

Furthermore, some individuals or clinicians may prioritise

awareness over other outcomes, for example, to support

family interaction.

Further research is needed to determine whether recall

of ICU experience, particularly awareness of surroundings,

lies on a causal pathway to long-term psychological

8 © 2026 TheAuthor(s).Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists.
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sequelae such as post-traumatic stress disorder or other

wellbeing measures and which experience domains matter

most to patients. The smallest ICE-Q score change that

patients find meaningful has yet to be established,

reflecting similar gaps in other PREMs. Although we used

distribution-based methods to contextualise score

differences, anchor-based approaches are generally

considered the optimal approach and should be prioritised

in future work. Any consideration of dexmedetomidine use

based on patient experience must be balanced against the

full range of outcomes required before intervention

adoption, including safety, clinical endpoints, PROMs and

PREMs. The sex-related differences in frightening

experiences and satisfaction observed in this study are

consistent with broader evidence that female patients

report more psychological distress, more frightening

experiences and lower satisfaction with hospital care

compared with male patients [41, 42]. Further research is

required to clarify themechanisms driving sex differences in

patient experiences of ICU and to inform the development

of targeted interventions that better address the specific

needs of womenduring and after critical illness.

In conclusion, our study establishes that

dexmedetomidine compared with propofol was associated

with improved patient-reported awareness of surroundings

during ICU care. However, only a small proportion of this

effect was explained by clinically plausiblemediators. Taken

together with the primary A2B trial findings that show no

superiority of dexmedetomidine over propofol, these

hypothesis-generating results do not support routine

preference for dexmedetomidine based on

patient-reported experience alone. We recommend that

personalised approaches to sedation should therefore

remain standard practice.

Author affiliations
JohnA.Masterson,1 Isabella Ritchie,1 LeanneM. Aitken,2

Bronagh Blackwood,3Kalliopi Kydonaki,4,5Cathrine

A.McKenzie,6 RichardA. Parker,7Christopher J.Weir,7

Timothy S.Walsh,1 andNazir I. Lone,1onbehalf of theA2B

trial investigators

1Centre for PopulationHealth Sciences, Usher Institute,

TheUniversity of Edinburgh, Edinburgh, UK

2 School of Health and Psychological Sciences, City St

George’s University of London, London, UK

3 School ofMedicine, Dentistry and Biomedical Sciences,

Wellcome-Wolfson Institute for ExperimentalMedicine,

Queen’s University Belfast, Belfast, Northern Ireland

4 Faculty of Nursing, National and Kapodistrian, University

of Athens, Athens, Greece

5 School of Health and Social Care, EdinburghNapier

University, Edinburgh, UK

6National Institute of Health and Social Care Research,

Biomedical ResearchCentre, Southampton, Perioperative

andCritical Care theme, University of Southampton,

Southampton, UK

7 EdinburghClinical Trials Unit, Usher Institute, The

University of Edinburgh, Edinburgh, UK

Acknowledgements
This study was registered at ClinicalTrials.gov

(NCT03653832). This study was supported by the National

Institute for Health and Care Research, after a

commissioned call from officials at the Health Technology

Assessment programme. The National Institute for Health

and Care Research had no role in the design and conduct of

the study; collection, management, analysis and

interpretation of the data; preparation, review or approval

of themanuscript; and decision to submit themanuscript for

publication. CM reports receiving a senior clinical

practitioner research award from the National Institute for

Health and Care Research and receiving personal fees from

Pharmaceutical Press for serving as Editor-in-Chief of

Critical Illness. NL reports being the director of research and

intensive care society chair for the Scottish Intensive Care

Society Audit Group, Public Health Scotland. Data are

unable to be publicly shared due to the risk to individual

patient privacy. However, a subset of trial patients agreed

for their data to bemade available for use in future research.

Once a fully anonymised dataset is made available from the

trial investigators, approved researchers can gain access to

this dataset by applying to Edinburgh Clinical Trials Unit.

Statistical code is not available. No other competing

interests declared.

References
1. The King’s Fund. From vision to action: Making patient-centred

care a reality. 2012. https://www.kingsfund.org.uk/insight-and-
analysis/reports/vision-action-making-patient-centred-care-
reality (Accessed: 01December 2025).

2. Bull C, Teede H, Watson D, Callander EJ. Selecting and
implementing patient-reported outcome and experience
measures to assess health system performance. JAMA Health

Forum 2022; 3: e220326. https://doi.org/10.1001/
jamahealthforum.2022.0326.

3. Doyle C, Lennox L, Bell D. A systematic review of evidence on
the links between patient experience and clinical safety and
effectiveness. BMJ Open 2013; 3: e001570. https://doi.org/10.
1136/bmjopen-2012-001570.

4. Topc�u S, Ecevit Alpar S�, G€ulseven B, Kebapc�ı A. Patient
experiences in Intensive Care Units: a systematic review. Patient
ExpJ2017;4: 115–27. https://doi.org/10.35680/2372-0247.1137.

5. Aitken LM, Castillo MI, Ullman A, Engstrom A, Cunningham K,
Rattray J. What is the relationship between elements of ICU
treatment and memories after discharge in adult ICU survivors?

© 2026 The Author(s).Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists. 9

Masterson et al. | ICU sedation strategy and patient-reported experience Anaesthesia 2026

 1
3

6
5

2
0

4
4

, 0
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://asso
ciatio

n
o

fan
aesth

etists-p
u

b
licatio

n
s.o

n
lin

elib
rary

.w
iley

.co
m

/d
o

i/1
0

.1
1

1
1

/an
ae.7

0
4

3
7

 b
y

 N
IC

E
, N

atio
n

al In
stitu

te fo
r H

ealth
 an

d
 C

are E
x

cellen
ce, W

iley
 O

n
lin

e L
ib

rary
 o

n
 [3

0
/1

0
/2

0
2

6
]. S

ee th
e T

erm
s an

d
 C

o
n

d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o
m

m
o

n
s L

icen
se

http://clinicaltrials.gov
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://www.kingsfund.org.uk/insight-and-analysis/reports/vision-action-making-patient-centred-care-reality
https://doi.org/10.1001/jamahealthforum.2022.0326
https://doi.org/10.1001/jamahealthforum.2022.0326
https://doi.org/10.1136/bmjopen-2012-001570
https://doi.org/10.1136/bmjopen-2012-001570
https://doi.org/10.1136/bmjopen-2012-001570
https://doi.org/10.1136/bmjopen-2012-001570
https://doi.org/10.1136/bmjopen-2012-001570
https://doi.org/10.1136/bmjopen-2012-001570
https://doi.org/10.35680/2372-0247.1137
https://doi.org/10.35680/2372-0247.1137
https://doi.org/10.35680/2372-0247.1137


Aust Crit Care 2016; 29: 5–14. https://doi.org/10.1016/j.aucc.
2015.11.004.

6. Halvorsen K, Jensen JF, Collet MO, et al. Patients’ experiences
of well-being when being cared for in the intensive care unit - an
integrative review. J Clin Nurs 2022; 31: 3–19. https://doi.org/
10.1111/jocn.15910.

7. Rattray JE, Johnston M, Wildsmith JA. Predictors of emotional
outcomes of intensive care. Anaesthesia 2005; 60: 1085–92.
https://doi.org/10.1111/j.1365-2044.2005.04336.x.

8. Train S, Kydonaki K, Rattray J, Stephen J, Weir CJ, Walsh TS.
Frightening and traumatic memories early after intensive care
discharge. Am J Respir Crit Care Med 2019; 199: 120–3.
https://doi.org/10.1164/rccm.201804-0699le.

9. Jackson JC, Hart RP, Gordon SM, Hopkins RO, Girard TD, Ely
EW. Post-traumatic stress disorder and post-traumatic stress
symptoms following critical illness in medical intensive care unit
patients: assessing the magnitude of the problem. Crit Care
2007;11: R27. https://doi.org/10.1186/cc5707.

10. McPeake J, Iwashyna TJ, Henderson P, et al. Long term
outcomes following critical care hospital admission: a
prospective cohort study of UK biobank participants. Lancet
Reg Health Eur 2021; 6: 100121. https://doi.org/10.1016/j.
lanepe.2021.100121.

11. Rabiee A, Nikayin S, Hashem MD, et al. Depressive symptoms
after critical illness: a systematic review and meta-analysis. Crit
Care Med 2016; 44: 1744–53. https://doi.org/10.1097/CCM.
0000000000001811.

12. Nikayin S, Rabiee A, Hashem MD, Huang M, Bienvenu OJ,
Turnbull AE, Needham DM. Anxiety symptoms in survivors of
critical illness: a systematic review andmeta-analysis.Gen Hosp

Psychiatry 2016; 43: 23–9. https://doi.org/10.1016/j.
genhosppsych.2016.08.005.

13. Eadie R, McKenzie CA, Hadfield D, et al. Opioid, sedative,
preadmission medication and iatrogenic withdrawal risk in UK
adult critically ill patients: a point prevalence study. Int J Clin

Pharmacol 2023; 45: 1167–75. https://doi.org/10.1007/
s11096-023-01614-9.

14. Walsh TS, Parker RA, Aitken LM, et al. Dexmedetomidine- or
clonidine-based sedation compared with propofol in critically
ill patients: the A2B Randomized Clinical Trial. JAMA 2025;
334: 32–45. https://doi.org/10.1001/jama.2025.7200.

15. Rattray J, Johnston M, Wildsmith JA. The intensive care
experience: development of the ICE questionnaire. J Adv Nurs

2004; 47: 64–73. https://doi.org/10.1111/j.1365-2648.2004.
03066.x.

16. Walsh TS, Aitken LM, McKenzie CA, et al. Alpha 2 agonists
for sedation to produce better outcomes from critical illness
(A2B Trial): protocol for a multicentre phase 3 pragmatic
clinical and cost-effectiveness randomised trial in the UK.
BMJ Open 2023; 13: e078645. https://doi.org/10.1136/
bmjopen-2023-078645.

17. Lee H, Cashin AG, Lamb SE, et al. A Guideline for Reporting
Mediation Analyses of randomized trials and observational
studies: the AGReMA statement. JAMA 2021; 326: 1045–56.
https://doi.org/10.1001/jama.2021.14075.

18. Norman GR, Sloan JA, Wyrwich KW. Interpretation of changes
in health-related quality of life: the remarkable universality of
half a standard deviation.Med Care 2003; 41: 582–92. https://
doi.org/10.1097/01.mlr.0000062554.74615.4c.

19. Groll DL, To T, Bombardier C, Wright JG. The development of a
comorbidity index with physical function as the outcome. J Clin
Epidemiol 2005; 58: 595–602. https://doi.org/10.1016/j.
jclinepi.2004.10.018.

20. van den Boogaard M, Pickkers P, Slooter AJC, et al.
Development and validation of PRE-DELIRIC (PREdiction of
DELIRium in ICu patients) delirium prediction model for
intensive care patients: observational multicentre study. BMJ

2012;344: e420. https://doi.org/10.1136/bmj.e420.

21. Walsh TS, Kydonaki K, Lee RJ, et al. Development of process
control methodology for tracking the quality and safety of pain,
agitation, and sedation management in critical care units. Crit
Care Med 2016; 44: 564–74. https://doi.org/10.1097/CCM.
0000000000001463.

22. Cashin AG, McAuley JH, VanderWeele TJ, Lee H.
Understanding how health interventions or exposures produce
their effects using mediation analysis. BMJ 2023; 382:
e071757. https://doi.org/10.1136/bmj-2022-071757.

23. Cashin AG, Lee H. An introduction to mediation analyses of
randomized controlled trials. J Clin Epidemiol 2021; 133: 161–
4. https://doi.org/10.1016/j.jclinepi.2021.02.014.

24. Lee H, Herbert RD, Lamb SE, Moseley AM, McAuley JH.
Investigating causal mechanisms in randomised controlled
trials. Trials 2019; 20: 524. https://doi.org/10.1186/s13063-
019-3593-z.

25. Lash TL, Fox MP, MacLehose RF, Maldonado G, McCandless
LC, Greenland S. Good practices for quantitative bias analysis.
Int J Epidemiol 2014;43: 1969–85. https://doi.org/10.1093/ije/
dyu149.

26. Withers K, Palmer R, Lewis S, Carolan-Rees G. First steps in
PROMs and PREMs collection in Wales as part of the prudent
and value-based healthcare agenda. Qual Life Res 2021; 30:
3157–70. https://doi.org/10.1007/s11136-020-02711-2.

27. Benson T. Why health services should use generic PROMs and
PREMs. BMJ Open Qual 2025; 14: e003435. https://doi.org/
10.1136/bmjoq-2025-003435.

28. Oben P. Understanding the patient experience: a conceptual
framework. J Patient Exp 2020; 7: 906–10. https://doi.org/10.
1177/2374373520951672.

29. Cochran J, Ganong LH. A comparison of nurses’ and patients’

perceptions of intensive care unit stressors. J Adv Nurs 1989; 14:
1038–43. https://doi.org/10.1111/j.1365-2648.1989.tb01515.x.

30. Jones C, Humphris G, Griffiths R. Preliminary validation of the
ICUM tool: a tool for assessing memory of the Intensive Care
Experience. Clin Intensive Care 2000; 11: 251–5. https://doi.
org/10.3109/tcic.11.5.251.255.

31. Devlin JW, Skrobik Y, G�elinas C, et al. Clinical practice
guidelines for the prevention and management of pain,
agitation/sedation, delirium, immobility, and sleep disruption
in adult patients in the ICU. Crit Care Med 2018; 46: e825–73.
https://doi.org/10.1097/CCM.0000000000003299.

32. Mirski MA, Lewin JJ 3rd, Ledroux S, Thompson C, Murakami P,
Zink EK, Griswold M. Cognitive improvement during
continuous sedation in critically ill, awake and responsive
patients: the Acute Neurological ICU Sedation Trial (ANIST).
Intensive Care Med 2010; 36: 1505–13. https://doi.org/10.
1007/s00134-010-1874-9.

33. Goodwin HE, Gill RS, Murakami PN, Thompson CB, Lewin JJ
3rd, Mirski MA. Dexmedetomidine preserves attention/
calculation when used for cooperative and short-term intensive
care unit sedation. J Crit Care 2013; 28: 1113.e7–1113.e10.
https://doi.org/10.1016/j.jcrc.2013.07.062.

34. Maagaard M, Barbateskovic M, Andersen-Ranberg NC, et al.
Dexmedetomidine for the prevention of delirium in adults
admitted to the intensive care unit or post-operative care unit: a
systematic review of randomised clinical trials with meta-
analysis and Trial Sequential Analysis. Acta Anaesthesiol Scand

2023;67: 382–411. https://doi.org/10.1111/aas.14208.
35. Aitken LM, Emerson LM, Kydonaki K, et al. An exploration of the

factors influencing successful implementation, delivery and
outcomes in an intensive care sedation study: process
evaluation of the A2B RCT. Health Technol Assess 2025; 30: 1–
18. https://doi.org/10.3310/GJTW0620.

36. Morris S, Lone NI, McKenzie CA, et al. Cost-effectiveness of a2
agonists for intravenous sedation in patients with critical illness.
JAMA Netw Open 2025; 8: e2517533. https://doi.org/10.
1001/jamanetworkopen.2025.17533.

10 © 2026 TheAuthor(s).Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists.

Anaesthesia 2026 Masterson et al. | ICU sedation strategy and patient-reported experience

 1
3

6
5

2
0

4
4

, 0
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://asso
ciatio

n
o

fan
aesth

etists-p
u

b
licatio

n
s.o

n
lin

elib
rary

.w
iley

.co
m

/d
o

i/1
0

.1
1

1
1

/an
ae.7

0
4

3
7

 b
y

 N
IC

E
, N

atio
n

al In
stitu

te fo
r H

ealth
 an

d
 C

are E
x

cellen
ce, W

iley
 O

n
lin

e L
ib

rary
 o

n
 [3

0
/1

0
/2

0
2

6
]. S

ee th
e T

erm
s an

d
 C

o
n

d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o
m

m
o

n
s L

icen
se

https://doi.org/10.1016/j.aucc.2015.11.004
https://doi.org/10.1016/j.aucc.2015.11.004
https://doi.org/10.1111/jocn.15910
https://doi.org/10.1111/jocn.15910
https://doi.org/10.1111/j.1365-2044.2005.04336.x
https://doi.org/10.1111/j.1365-2044.2005.04336.x
https://doi.org/10.1111/j.1365-2044.2005.04336.x
https://doi.org/10.1164/rccm.201804-0699le
https://doi.org/10.1164/rccm.201804-0699le
https://doi.org/10.1164/rccm.201804-0699le
https://doi.org/10.1186/cc5707
https://doi.org/10.1016/j.lanepe.2021.100121
https://doi.org/10.1016/j.lanepe.2021.100121
https://doi.org/10.1097/CCM.0000000000001811
https://doi.org/10.1097/CCM.0000000000001811
https://doi.org/10.1016/j.genhosppsych.2016.08.005
https://doi.org/10.1016/j.genhosppsych.2016.08.005
https://doi.org/10.1007/s11096-023-01614-9
https://doi.org/10.1007/s11096-023-01614-9
https://doi.org/10.1007/s11096-023-01614-9
https://doi.org/10.1007/s11096-023-01614-9
https://doi.org/10.1007/s11096-023-01614-9
https://doi.org/10.1007/s11096-023-01614-9
https://doi.org/10.1007/s11096-023-01614-9
https://doi.org/10.1007/s11096-023-01614-9
https://doi.org/10.1001/jama.2025.7200
https://doi.org/10.1111/j.1365-2648.2004.03066.x
https://doi.org/10.1111/j.1365-2648.2004.03066.x
https://doi.org/10.1111/j.1365-2648.2004.03066.x
https://doi.org/10.1111/j.1365-2648.2004.03066.x
https://doi.org/10.1136/bmjopen-2023-078645
https://doi.org/10.1136/bmjopen-2023-078645
https://doi.org/10.1136/bmjopen-2023-078645
https://doi.org/10.1136/bmjopen-2023-078645
https://doi.org/10.1136/bmjopen-2023-078645
https://doi.org/10.1136/bmjopen-2023-078645
https://doi.org/10.1001/jama.2021.14075
https://doi.org/10.1097/01.mlr.0000062554.74615.4c
https://doi.org/10.1097/01.mlr.0000062554.74615.4c
https://doi.org/10.1016/j.jclinepi.2004.10.018
https://doi.org/10.1016/j.jclinepi.2004.10.018
https://doi.org/10.1136/bmj.e420
https://doi.org/10.1097/CCM.0000000000001463
https://doi.org/10.1097/CCM.0000000000001463
https://doi.org/10.1136/bmj-2022-071757
https://doi.org/10.1136/bmj-2022-071757
https://doi.org/10.1136/bmj-2022-071757
https://doi.org/10.1136/bmj-2022-071757
https://doi.org/10.1136/bmj-2022-071757
https://doi.org/10.1016/j.jclinepi.2021.02.014
https://doi.org/10.1186/s13063-019-3593-z
https://doi.org/10.1186/s13063-019-3593-z
https://doi.org/10.1186/s13063-019-3593-z
https://doi.org/10.1186/s13063-019-3593-z
https://doi.org/10.1186/s13063-019-3593-z
https://doi.org/10.1186/s13063-019-3593-z
https://doi.org/10.1186/s13063-019-3593-z
https://doi.org/10.1186/s13063-019-3593-z
https://doi.org/10.1093/ije/dyu149
https://doi.org/10.1093/ije/dyu149
https://doi.org/10.1007/s11136-020-02711-2
https://doi.org/10.1007/s11136-020-02711-2
https://doi.org/10.1007/s11136-020-02711-2
https://doi.org/10.1007/s11136-020-02711-2
https://doi.org/10.1007/s11136-020-02711-2
https://doi.org/10.1007/s11136-020-02711-2
https://doi.org/10.1007/s11136-020-02711-2
https://doi.org/10.1136/bmjoq-2025-003435
https://doi.org/10.1136/bmjoq-2025-003435
https://doi.org/10.1136/bmjoq-2025-003435
https://doi.org/10.1136/bmjoq-2025-003435
https://doi.org/10.1136/bmjoq-2025-003435
https://doi.org/10.1136/bmjoq-2025-003435
https://doi.org/10.1177/2374373520951672
https://doi.org/10.1177/2374373520951672
https://doi.org/10.1111/j.1365-2648.1989.tb01515.x
https://doi.org/10.1111/j.1365-2648.1989.tb01515.x
https://doi.org/10.1111/j.1365-2648.1989.tb01515.x
https://doi.org/10.3109/tcic.11.5.251.255
https://doi.org/10.3109/tcic.11.5.251.255
https://doi.org/10.1097/CCM.0000000000003299
https://doi.org/10.1007/s00134-010-1874-9
https://doi.org/10.1007/s00134-010-1874-9
https://doi.org/10.1007/s00134-010-1874-9
https://doi.org/10.1007/s00134-010-1874-9
https://doi.org/10.1007/s00134-010-1874-9
https://doi.org/10.1007/s00134-010-1874-9
https://doi.org/10.1007/s00134-010-1874-9
https://doi.org/10.1007/s00134-010-1874-9
https://doi.org/10.1016/j.jcrc.2013.07.062
https://doi.org/10.1111/aas.14208
https://doi.org/10.3310/GJTW0620
https://doi.org/10.1001/jamanetworkopen.2025.17533
https://doi.org/10.1001/jamanetworkopen.2025.17533


37. Møller MH, Alhazzani W, Lewis K, et al. Use of dexmedetomidine
for sedation in mechanically ventilated adult ICU patients: a rapid
practice guideline. Intensive Care Med 2022; 48: 801–10. https://
doi.org/10.1007/s00134-022-06660-x.

38. Lewis K, Balas MC, Stollings JL, et al. A focused update to the
clinical practice guidelines for the prevention and
management of pain, anxiety, agitation/sedation, delirium,
immobility, and sleep disruption in adult patients in the ICU.
Crit Care Med 2025; 53: e711–27. https://doi.org/10.1097/
CCM.0000000000006574.

39. Ringdal M, Plos K, Ortenwall P, Bergbom I. Memories and
health-related quality of life after intensive care: a follow-up
study.Crit CareMed 2010; 38: 38–44. https://doi.org/10.1097/
CCM.0b013e3181b42909.

40. Parker AM, Sricharoenchai T, Raparla S, Schneck KW, Bienvenu
OJ, Needham DM. Posttraumatic stress disorder in critical
illness survivors: ametaanalysis.Crit CareMed 2015; 43: 1121–
9. https://doi.org/10.1097/CCM.0000000000000882.

41. Samuelson KA, Lundberg D, Fridlund B. Stressful memories
and psychological distress in adult mechanically ventilated
intensive care patients - a 2-month follow-up study. Acta
Anaesthesiol Scand 2007; 51: 671–8. https://doi.org/10.1111/
j.1399-6576.2007.01292.x.

42. Elliott MN, Lehrman WG, Beckett MK, Goldstein E,
Hambarsoomian K, Giordano LA. Gender differences in patients’

perceptionsof inpatient care.Health ServRes2012;47: 1482–501.
https://doi.org/10.1111/j.1475-6773.2012.01389.x.

Supporting Information
Additional supporting information may be found online via

the journal website.

Appendix S1.A2B trial investigators.

Appendix S2. Supplementarymethods.

Table S1. Domains and individual questions used in the

ICE-Q questionnaire to assess patient-reported experience

of intensive care.

Table S2. Baseline characteristics and mediators for

patients stratified by response to any ICE questionnaire and

vital status at 90 days.

Table S3. Mediator and outcome variables stratified by

treatment allocation.

Table S4. Univariable association between ICE

questionnaire domains and treatment allocation, covariates

and potentialmediators.

Table S5. Multivariable association between ICE

questionnaire domains and treatment allocation and

covariates.

Tables S6–S8. Mediation analysis of effect of sedation

strategy on the frightening, satisfaction and recall domains

of ICE-Q score.

Table S9. Multivariable association between ICE

questionnaire domains and treatment allocation and

covariates adjusted using inverse probability of attrition

weighting in quantitative bias analyses to evaluate non-

response bias.

Tables S10–S13. Mediation analyses of effect of sedation

strategy on the awareness of surroundings, frightening,

satisfaction and recall domains of ICE-Q score adjusted

using inverse probability of attrition weighting in

quantitative bias analyses to evaluate non-response

bias.

Figure S1. Directed acyclic graphs showing the causal

framework underpinning themediation analysis.

Figure S2. Distribution of responses to individual ICE-Q

questions by domain stratifiedby treatment allocation.

Figure S3. Univariable association between covariates and

each ICE-Qdomain

Figure S4. Multivariable association between covariates

and each ICE-Qdomain.

Figure S5.Univariable associations between covariates and

each ICE-Q domain adjusted using inverse probability of

attrition weighting in quantitative bias analyses to evaluate

non-response bias.

Figure S6. Multivariable associations between covariates

and each ICE-Q domain adjusted using inverse probability

of attrition weighting in quantitative bias analyses to

evaluate non-response bias.

Figure S7. Number of patients needing to be treated with

dexmedetomidine compared with propofol to achieve a

positive experience in nine items which constitute the

awareness of surroundings domains.

© 2026 The Author(s).Anaesthesiapublished by JohnWiley & Sons Ltd on behalf of Association of Anaesthetists. 11

Masterson et al. | ICU sedation strategy and patient-reported experience Anaesthesia 2026

 1
3

6
5

2
0

4
4

, 0
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://asso
ciatio

n
o

fan
aesth

etists-p
u

b
licatio

n
s.o

n
lin

elib
rary

.w
iley

.co
m

/d
o

i/1
0

.1
1

1
1

/an
ae.7

0
4

3
7

 b
y

 N
IC

E
, N

atio
n

al In
stitu

te fo
r H

ealth
 an

d
 C

are E
x

cellen
ce, W

iley
 O

n
lin

e L
ib

rary
 o

n
 [3

0
/1

0
/2

0
2

6
]. S

ee th
e T

erm
s an

d
 C

o
n

d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o
m

m
o

n
s L

icen
se

https://doi.org/10.1007/s00134-022-06660-x
https://doi.org/10.1007/s00134-022-06660-x
https://doi.org/10.1007/s00134-022-06660-x
https://doi.org/10.1007/s00134-022-06660-x
https://doi.org/10.1007/s00134-022-06660-x
https://doi.org/10.1007/s00134-022-06660-x
https://doi.org/10.1007/s00134-022-06660-x
https://doi.org/10.1007/s00134-022-06660-x
https://doi.org/10.1097/CCM.0000000000006574
https://doi.org/10.1097/CCM.0000000000006574
https://doi.org/10.1097/CCM.0b013e3181b42909
https://doi.org/10.1097/CCM.0b013e3181b42909
https://doi.org/10.1097/CCM.0000000000000882
https://doi.org/10.1111/j.1399-6576.2007.01292.x
https://doi.org/10.1111/j.1399-6576.2007.01292.x
https://doi.org/10.1111/j.1399-6576.2007.01292.x
https://doi.org/10.1111/j.1399-6576.2007.01292.x
https://doi.org/10.1111/j.1475-6773.2012.01389.x
https://doi.org/10.1111/j.1475-6773.2012.01389.x
https://doi.org/10.1111/j.1475-6773.2012.01389.x

	Effect of intensive care unit sedation strategy on patient-reported experience: secondary mediation analysis of the A2B randomised controlled trial
	 Summary
	 Introduction
	 Methods
	 Results
	 Discussion
	 Acknowledgements
	 References
	Supporting Information
	 


