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Introduction

Every year, over 160,000 people survive critical illness in 
the UK.1,2 Global meta-analyses on mental health disor-
ders after critical illness have been published in recent 
years showing that clinically important depression, anxi-
ety, and post-traumatic stress disorder (PTSD) symptoms 
occur within a year of follow-up in one-third,3 one-third4, 
and one-fifth5 of critical care survivors, respectively. In 
the UK, this was demonstrated in a survey of critical ill-
ness survivors, where over half of the 4943 respondents 
reported significant symptoms of anxiety, depression, 
and/or PTSD at three or 12 months following intensive 
care unit (ICU) discharge.6 Sleep disturbances are com-
mon as well, and can exacerbate symptoms.7,8 Reportedly, 
over half of critical care survivors had sleep disturbances 
within the first month after hospital discharge which was 
frequently associated with post-discharge psychological 
comorbidity and decreased quality of life.9 The incidence 
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Background: Many people survive critical illness with the burden of new or worsened mental health issues and sleep 
disturbances. We examined the frequency of psychotropic prescribing after critical illness, comparing critical care to 
non-critical care hospitalised survivors, and whether this varied in important subgroups.
Methods: This retrospective cohort study included 23,340 critical care and 367,185 non-critical care hospitalised adults 
from 2012 through 2019 in Lothian, Scotland, who survived to discharge.
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15% (54,589/367,185) of non-critical care survivors received a psychotropic prescription (12% antidepressants; 5% 
anxiolytics/hypnotics; 2% antipsychotics/mania medicines). Among patients without psychotropic prescriptions within 
180 days prior to hospitalisation, after hospital discharge, the critical care group had a higher incidence of psychotropic 
prescription (10.3%; 1610/15,609) compared with the non-critical care group (3.2%; 9743/307,429); unadjusted hazard 
ratio (HR) 3.39, 95% CI: 3.22–3.57. After adjustment for potential confounders, the risk remained elevated (adjusted HR 
2.03, 95% CI: 1.91–2.16), persisted later in follow-up (90–365 days; adjusted HR 1.38, 95% CI: 1.30–1.46), and was more 
pronounced in those without recorded comorbidities (adjusted HR 3.49, 95% CI: 3.22–3.78).
Conclusions: Critical care survivors have a higher risk of receiving psychotropic prescriptions than hospitalised patients, with 
a significant proportion receiving benzodiazepines and other hypnotics. Future research should focus on the requirement 
for and safety of psychotropic medicines in survivors of critical illness, to help guide policy for clinical practice.
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of pharmacologic treatment for these conditions in  
survivors of critical illness in the UK is currently not 
well-described.

Use of psychotropic medicines has increased interna-
tionally over recent decades, but few studies report psy-
chotropic prescribing trends in survivors of critical illness 
or most lack comparator groups. Critical care patients are 
likely to have a higher level of exposure to psychotropics 
during their acute illness, for example, antipsychotics for 
management of delirium. Survivors of critical illness may 
be prescribed psychotropics after hospital discharge as an 
after effect of exposure to these medicines whilst acutely 
ill or due to the combined effects of mental health issues 
or sleep disturbances secondary to their critical illness. 
We aimed to examine the frequency of new and continued 
psychotropic prescribing after critical illness, comparing 
critical care survivors to non-critical care hospitalised 
survivors in the Lothian region of Scotland, and whether 
this varied in important subgroups.

Methods

Study design, setting, participants

This retrospective cohort study was a secondary analysis 
of a larger study of patients who attended an emergency 
department (ED) in Lothian, Scotland from 2012 through 
2019. Lothian is a mixed urban-rural area of Scotland 
which includes City of Edinburgh and surrounding area, 
with a population of approximately 897,770 as of 2018.10 
Our study population comprised all adults (⩾18 years) 
admitted for inpatient hospitalisation to one of the three 
Lothian acute (non-mental health) hospitals between 1 
January 2012 and 31 December 2019 and who survived  
to hospital discharge. All study patients were required to 
have at least one Lothian ED attendance at any point 
within the eight-year study period to be included. Patients 
in the critical care group were excluded from the non-
critical care hospitalised group. Patients with missing 
data for sex (<0.01%) were excluded. For patients hospi-
talised more than once during the study period, one random 
hospitalisation event was selected so that all individuals 
were represented only once (Figure 1).

Data sources and linkage

The following datasets were linked by anonymised patient 
identifier: Scottish Intensive Care Society Audit Group 
(SICSAG, critical care admissions), Prescribing Informa-
tion System (PIS, community dispensed prescriptions), 
Scottish Morbidity Record Inpatient (SMR01, hospitali-
sations), Mental Health Inpatient (SMR04, psychiatric 
admissions), TrakCare (electronic medical records system 
for Lothian hospitals), and National Records of Scotland 
(NRS) mortality registration. Access to the data were 
approved by the National Health Service (NHS) Lothian/
University of Edinburgh Dataloch Project Review and 
Advisory Committee (ref. SH2019-008), which oversees 
all aspects of information governance, ethics and confi-
dentiality for studies accessing anonymised healthcare 

data held by the NHS Lothian. All data were analysed in a 
safe haven environment.

Variables

Outcomes: The main outcomes of interest were receipt  
of community psychotropic prescription within 90 days  
of hospital discharge (binary), as obtained from the PIS 
dataset. Psychotropic prescription outcomes were catego-
rised into four groups by British National Formulary 
Chapter (BNF) classification: (1) any psychotropic medi-
cine (aggregate of the following); (2) antidepressants 
(BNF 4.3); (3) anxiolytics (BNF 4.1.2) or hypnotics (BNF 
4.1.1); or (4) antipsychotics (BNF 4.2.1) or medications 
used for mania and hypomania (BNF 4.2.3). Antipsychotic 
depot injections (BNF Ch 4.2.2) were not included in this 
study, and levomepromazine was excluded from the 
antipsychotic outcome because in Scotland, this drug is 
used almost exclusively for end-of-life care. Patients may 
have been prescribed multiple classes of psychotropic. 
See Appendix A for BNF listings of psychotropic groups 
by generic name. For patients to be at risk for incident 
(new) psychotropic prescription, they were required not 
to have received a prescription for the medicine group of 
interest within 180 days prior to hospitalisation (‘naïve 
patients’). Secondary outcomes were late incident psy-
chotropic prescribing from 91 to 365 days after hospital 
discharge in 90-day survivors. For patients to be at risk 
for late incident prescribing, they had to be naïve to the 
psychotropic group 180 days before hospitalisation and 
also for the 90 days after hospital discharge.

Exposure: The primary exposure was critical care 
admission during hospitalisation as measured by ICU  
or high-dependency unit (HDU) admission from the 
SICSAG. The non-critical care hospitalised comparator 
group served as a reference population to understand 
baseline rates of community psychotropic prescribing 
and the relative contribution made by features associated 
with critical care admission.

Covariates: Sociodemographic variables were obtai-
ned from hospital admission data and included sex,  
age, ethnicity, and socioeconomic status (by Scottish 
index of multiple deprivation (SIMD) quintiles, based on 
2020 data from postcode of residence). Other variables 
included main condition at hospital admission, comor-
bidity count, previous psychiatric hospital admission, 
previous acute hospital admissions, and previous ED 
attendances. Main condition at hospital admission was 
categorised into 10 categories defined by International 
Classification of Diseases - Tenth Edition (ICD-10) 
codes: circulatory (I00-I99), neoplasms (C00-D49), 
injury or poisoning (S00-T88), digestive (K00-K95), res-
piratory (J00-J99), symptoms, signs and abnormal clinical 
and laboratory findings, not elsewhere classified (R00-
R99), genitourinary (N00-N99), musculoskeletal (M00-
M99), infectious (A00-B99), and all other conditions. 
The number of comorbidities was calculated based on a 
count of the Elixhauser-defined list of comorbidities11 
using hospital discharge code information from 5 years 
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prior to index hospitalisation and categorised into zero, 
one, two or more comorbidities. Previous psychiatric 
admission was defined as any mental health hospital 
admission in the 5 years prior to index hospitalisation 
with binary categorisation. Both previous acute hospital 
admissions and previous ED attendances were measured 
in the 1 year prior to index hospitalisation and catego-
rised as zero, one, two or more admissions or attendances 
(Figure 2).

Statistical methods

Baseline characteristics were reported using propor-
tions, means with standard deviation, or medians with 
interquartile ranges. Unadjusted cumulative incidence 
plots for days-to-new prescription of each of the four 
prescription groups by critical care status were esti-
mated using the tidycmprsk package in R. The associa-
tions between critical care hospitalisation and each of 
the four outcomes were evaluated using cause-specific 
Cox proportional hazard models for early (0–90 days) 
and late (91–365 days) psychotropic prescribing after 
hospital discharge with deaths during follow-up as com-
peting events. Cause-specific hazards ratios (HR) with 
95% confidence intervals (CI) were estimated. Missing 
data affected two covariates – ethnicity and SIMD. For 

ethnicity, we employed a missing category approach 
while those with missing SIMD data were excluded 
from multivariable analyses. No violations of the pro-
portional hazard assumption were noted on visual 
inspection of Schoenfeld plots. All analyses were per-
formed using R version 4.1.3.

Effect modification

We conducted analyses to identify whether the exposure-
outcome relationship varied by important subgroups, 
defined by age group (<60 years and 60 or older), sex, 
SIMD quintile, and comorbidity category, reporting 
p-values for interaction terms.

Sensitivity analyses

We conducted three sensitivity analyses. The first sensitiv-
ity analysis excluded patients who died in the first 30 days 
from hospital discharge to assess if prescription patterns 
would be different in patients who were less likely to have 
been discharged for palliative care. The second sensitivity 
analysis excluded antidepressants prescribed at daily 
doses typically used for pain management in the UK rather 
than for treating depression, based on expert deliberation 
amongst the author group (ICU consultant pharmacist, 

Figure 1. Flow diagrams of critical care group (left) and non-critical care group (right). ‘Medication-naïve’ groups include only patients 
that did not receive a community prescription for the specific psychotropic group within 180 days prior to index hospitalisation.
Medication groups are not mutually exclusive. ICU: Intensive Care Unit; HDU: High Dependency Unit.
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ICU physician, general practitioner (GP)). These were 
amitriptyline ⩽25 mg, clomipramine ⩽10 mg, duloxetine 
(any dose), imipramine ⩽50 mg, and nortriptyline ⩽25 mg. 
Lastly, the third sensitivity analysis censored patients at 
hospital readmission. We did this because subsequent pre-
scription may not be related to the index hospitalisation 
and because during hospitalisation, patients are not at risk 
for community prescribing.

Results

Patient characteristics

There were 23,340 critical care and 367,185 non-critical 
care hospital survivors admitted to a Lothian hospital 
from 2012 through 2019. The median age was 62 years 
(interquartile range (IQR): 48–73) in the critical care 
group and 56 years (IQR: 38–74) in the non-critical care 
group (Table 1). In the critical care group, 44% were 
women compared to 53% in the non-critical care group. 
The majority of patients with known ethnicity were white 
with 14.2% of the study population missing ethnicity. 
The most common main condition at hospitalisation in 
the critical care group was circulatory system diseases 
(20.3%) and in the non-critical care group was injury or 
poisoning (17.1%).

Early (0–90 day) psychotropic prescribing 
after hospital discharge in all patients

In the full study population, one-third (32%; 7527/23,340) 
of critical care and 15% of non-critical care survivors 
(54,589/367,185) received at least one psychotropic pre-
scription within 90 days after hospital discharge (Table 2). 

Among those prescribed any psychotropic medicines, 
antidepressants were the most commonly prescribed drug 
group (critical care 76% (5734/7527) vs non-critical care 
69% (37,604/54,589)), and prescriptions for more than one 
psychotropic group were more common in critical care 
survivors (critical care 27% (2055/7527) vs non-critical 
care 22% (12,202/54,589)) (Supplemental Figure S1).

Psychotropic-naïve patients

Psychotropic-naïve patients are those that did not receive 
a community prescription for a psychotropic within 
180 days prior to index hospitalisation. Of the 23,340 
survivors of critical illness, there were 15,609 psycho-
tropic-naïve (67%), 17,207 antidepressant-naïve (74%), 
20,108 anxiolytic or hypnotic-naïve (86%), and 22,412 
antipsychotic or mania medicine-naïve (96%) patients. 
Of the 367,185 non-critical care survivors, there were 
307,429 psychotropic-naïve (84%), 317,708 antidepres-
sant-naïve (87%), 346,609 anxiolytic or hypnotic-naïve 
(94%), and 361,012 antipsychotic or mania medicine-
naïve (98%) patients. Overall, patient characteristics did 
not vary meaningfully by critical care status within the 
psychotropic-naïve, antidepressant-naïve, anxiolytic and 
hypnotic-naïve, and antipsychotic and mania medicine-
naïve groups (Supplemental Tables S1–S3).

Early (0–90 day) incident new psychotropic 
prescriptions after hospital discharge in 
psychotropic-naïve patients

Among psychotropic-naïve survivors, 10.3% (1610/15,609) 
of critical care and 3.2% (9743/307,429) of non-critical 

Time

Exclusion Assessment Window
(Prescriptions)
Days [-180, t0]

Sociodemographic Assessment Window
Days [0, t0]

Unobserved Prescrib ing
in Hosp ita l

Hospital Admission Hospital Discharge

Exclusion: <18 years
Days [0, t0]

Exclusion: Died in Hospital
Days [t0, t1]

Length of Hospital Stay
Days [t0, t1]

Previous Psychiatric Admission Assessment Window
Days [-1827, t0]

t1t0

Previous hospitalisation and/or ED Attendance
Assessment Window

Days [-365, , t0]

Comorbidity Assessment Window
Days [-1827, t0]

+/- Critical Care Stay

New Prescription
Assessment
Window 1
Days [t1, 90]

New Prescription
Assessment
Window 2

Days [91, 365]

Figure 2. Graphical depiction of study design.
ED: emergency department.
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Table 1. Characteristics of the critical care and non-critical care hospitalised survivors in Lothian (2012–2019) in the full study 
population and in the subgroup of psychotropic-naïve hospitalised survivors.

Full study population Psychotropic-naïve patientsa

 Critical care
n = 23,340 (%)

Non-critical care
n = 367,185 (%)

Critical care
n = 15,609 (%)

Non-critical care
n = 307,429 (%)

Sex Female 10,223 (43.8) 193,168 (52.6) 5924 (38.0) 154,149 (50.1)
Male 13,117 (56.2) 174,017 (47.4) 9685 (62.0) 153,280 (49.9)

Age Median (IQR) 62 (48–73) 56 (38–74) 64 (48–74) 56 (37–74)
Age group 18–29 1762 (7.5) 54,479 (14.8) 1338 (8.6) 48,148 (15.7)

30–39 1893 (8.1) 43,388 (11.8) 1201 (7.7) 36,303 (11.8)
40–49 2733 (11.7) 47,712 (13.0) 1552 (9.9) 38,369 (12.5)
50–59 4021 (17.2) 54,201 (14.8) 2441 (15.6) 44,091 (14.3)
60–69 5171 (22.2) 52,816 (14.4) 3468 (22.2) 44,149 (14.4)
70–79 5069 (21.7) 54,771 (14.9) 3601 (23.1) 46,166 (15.0)
80+ 2691 (11.5) 59,818 (16.3) 2008 (12.9) 50,203 (16.3)

Ethnicity Asian 274 (1.4) 5755 (1.8) 213 (1.6) 5194 (2.0)
Black 116 (0.6) 1864 (0.6) 94 (0.7) 1666 (0.6)
Mixed or other 87 (0.4) 2037 (0.6) 67 (0.5) 1792 (0.7)
White 19,686 (97.6) 305,034 (96.9) 12,887 (97.2) 253,989 (96.7)
Missing 3177 52,495 2348 44,788

Socioeconomic deprivation 1 (most deprived) 3713 (16.1) 54,953 (15.1) 2242 (14.5) 44,552 (14.7)
2 5853 (25.3) 88,973 (24.5) 3664 (23.7) 72,925 (24.0)
3 4238 (18.3) 65,883 (18.2) 2814 (18.2) 54,972 (18.1)
4 3898 (16.9) 64,330 (17.7) 2745 (17.8) 54,713 (18.0)
5 (least deprived) 5400 (23.4) 88,649 (24.4) 3979 (25.8) 76,383 (25.2)
Missing 238 4397 165 3884

Year of hospital discharge 2012 2682 (11.5) 45,459 (12.4) 1805 (11.6) 38,082 (12.4)
2013 2889 (12.4) 44,693 (12.2) 1959 (12.6) 37,599 (12.2)
2014 3082 (13.2) 46,459 (12.7) 2106 (13.5) 39,387 (12.8)
2015 2947 (12.6) 45,578 (12.4) 1992 (12.8) 38,120 (12.4)
2016 2882 (12.3) 42,689 (11.6) 1920 (12.3) 35,619 (11.6)
2017 2934 (12.6) 43,888 (12.0) 1922 (12.3) 36,579 (11.9)
2018 2980 (12.8) 44,768 (12.2) 1961 (12.6) 37,501 (12.2)
2019 2820 (12.1) 52,879 (14.4) 1944 (12.5) 44,542 (14.5)
2020 124 (0.5) 772 (0.2) 74 (0.5) 654 (0.2)

Main condition at 
hospitalisation

Circulatory 4729 (20.3) 35,202 (9.6) 3596 (23.0) 31,132 (10.1)
Neoplasms 4555 (19.5) 20,485 (5.6) 3157 (20.2) 16,961 (5.5)
Injury or poisoning 3704 (15.9) 62,861 (17.1) 2210 (14.2) 53,260 (17.3)
Digestive 3455 (14.8) 36,153 (9.8) 2336 (15.0) 30,650 (10.0)
Respiratory 2273 (9.7) 29,280 (8.0) 1369 (8.8) 24,241 (7.9)
Abnormal findingsb 724 (3.1) 51,402 (14.0) 425 (2.7) 43,016 (14.0)
Genitourinary 977 (4.2) 25,726 (7.0) 642 (4.1) 21,210 (6.9)
Musculoskeletal 480 (2.1) 26,972 (7.3) 261 (1.7) 21,481 (7.0)
Infectious 631 (2.7) 8660 (2.4) 409 (2.6) 7349 (2.4)
All other conditions 1812 (7.8) 70,444 (19.2) 1204 (7.7) 58,129 (18.9)

Length of hospital stay (days) Mean (SD) 20.2 (38.6) 5.4 (20.7) 19.5 (37.1) 5.4 (21.1)
Median (IQR) 9 (5–19) 1 (0–4) 9 (5–18) 1 (0–3)

Number comorbidities at 
hospital admit

0 10,986 (47.1) 305,371 (83.2) 8136 (52.1) 269,314 (87.6)
1 4193 (18.0) 29,285 (8.0) 2665 (17.1) 19,227 (6.3)
2+ 8161 (35.0) 32,529 (8.9) 4808 (30.8) 18,888 (6.1)

Previous psychiatric admission 780 (3.3) 4254 (1.2) 180 (1.2) 1172 (0.4)
Number hospital admissions 0 11,515 (49.3) 312,726 (85.2) 8215 (52.6) 272,786 (88.7)

1 5607 (24.0) 34,237 (9.3) 3750 (24.0) 22,838 (7.4)
2+ 6218 (26.6) 20,222 (5.5) 3644 (23.3) 11,805 (3.8)

Number ED attendances 0 13,554 (58.1) 285,130 (77.7) 9718 (62.3) 251,186 (81.7)
1 6001 (25.7) 57,423 (15.6) 3947 (25.3) 41,235 (13.4)
2+ 3785 (16.2) 24,632 (6.7) 1944 (12.5) 15,008 (4.9)

Died within 90 days of hospital 
discharge

772 (3.3) 12,705 (3.5) 472 (3.0) 10,059 (3.3)

Prescribed psychotropic 
drug in the 180 days prior to 
hospital admissionc

Any psychotropic 7731 (33.1) 59,756 (16.3) NA NA
Antidepressant 6133 (26.3) 49,477 (13.5) NA NA
Anxiolytic or hypnotic 3232 (13.8) 20,576 (5.6) NA NA
Antipsychotic or mania drug 928 (4.0) 6173 (1.7) NA NA

SD: standard deviation; IQR: interquartile range; ED: emergency department.
aPsychotropic-naïve patients are those that did not receive a community prescription for a psychotropic within 180 days prior to index hospitalisation.
bAbnormal findings: Abnormal laboratory or clinical findings not elsewhere specified.
cIndividual psychotropic categories are not mutually exclusive. ICU: Intensive care unit or high-dependency unit; SIMD: Scottish Index of Multiple Deprivation.
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care survivors received at least one new psychotropic 
prescription within 90 days of hospital discharge. By 
365 days, 19.7% of critical care and 7.5% of non-critical 
care survivors received at least one prescription for a new 
psychotropic (Figure 3). For each psychotropic category, 
there was a higher incidence of new prescription in  
the critical care group compared to the non-critical care 
group within 90 days (antidepressants: 6.1%vs 2.3%; 
anxiolytics or hypnotics: 6.5%vs 1.8%; and antipsycho-
tics or mania medicine: 1.1%vs 0.5%) (Supplemental 
Figure S3). Z-drug hypnotics (e.g. zopiclone, zolpidem, 
and zaleplon) was the drug class prescribed most fre-
quently to 3.5% of critical care survivors compared to 
0.6% of non-critical care survivors (Table 2). Among 
those prescribed any psychotropic, prescriptions for more 
than one psychotropic group were more common in criti-
cal care survivors (critical care 14% (231/1610) vs non-
critical care 12% (1208/9743)) (Supplemental Figure S2).

Associations between critical care hospitalisation 
and early (0–90 day) new psychotropic 
prescriptions

In unadjusted analysis restricted to psychotropic-naïve 
patients, critical care was associated with a greater than 
three-fold increase in risk of any new psychotropic pre-
scription within 90 days of hospital discharge (unadjusted 
HR 3.39; 95% CI: 3.22–3.57). After adjustment for con-
founders, this association was attenuated but remained 
significantly elevated (adjusted HR 2.03; 95% CI: 1.91–
2.16). For each psychotropic class, naïve critical care 
survivors had a higher risk of prescription than naïve 
hospitalised non-critical care survivors (antidepressants 
adjusted HR 1.86 95% CI: 1.73–2.00; anxiolytics/hypnot-
ics adjusted HR 2.18, 95% CI: 2.04–2.34; anti psychotics/

mania medicines adjusted HR 1.22 95% CI: 1.06–1.41) 
(Table 3).

Late (91–365 day) incident new psychotropic 
prescriptions after hospital discharge

Among patients that were alive and psychotropic-naïve 
at 90 days after index hospital discharge, 10.8% of criti-
cal care (1467/13,594) and 4.6% of non-critical care 
survivors (13,312/288,222) were prescribed a new psy-
chotropic between 91 and 365 days post-discharge. 
Unadjusted HR for the association of critical care and 
new prescription was 2.42 (95% CI: 2.29–2.55). After 
accounting for confounders, the adjusted HR was 1.38 
(95% CI: 1.30–1.46). Findings were similar across psy-
chotropic groups (Supplemental Table S5).

Effect modification analyses for early (0–90 day) 
new psychotropic prescriptions

Significant interaction terms were observed for sex, SIMD, 
and comorbidity category (Supplemental Table S6). In 
patients without comorbidities on index hospitalisation, 
critical care survivors had a greater risk of 90 days inci-
dent psychotropic prescription compared to non-critical 
care survivors (adjusted HR 3.75, 95% CI: 3.47–4.05), in 
contrast to those with two or more comorbidities (adjusted 
HR 1.24, 1.12–1.36). There was also a higher magnitude 
of association in males (vs females). Variation in HRs 
across SIMD quintiles was non-monotonic.

Sensitivity analyses

Analyses excluding patients who died in the first 30 days 
from hospital discharge were consistent with the primary 

Table 2. Medicines prescribed to hospitalised patients within 90 days of hospital discharge by drug class in the full study population 
and in the subgroup of psychotropic-naïve hospitalised survivors (% calculated using denominator in row header).

Drug class Full study population Psychotropic-naïve patientsa

Critical care
n = 23,340 (%)

Non-critical care
n = 367,185 (%)

Critical care
n = 15,609 (%)

Non-critical care
n = 307,429 (%)

No psychotropic 15,813 (67.8) 312,596 (85.1) 13,999 (89.7) 297,686 (96.8)
Any psychotropic 7527 (32.2) 54,589 (14.9) 1610 (10.3) 9743 (3.2)
Antidepressants 5734 (24.6) 44,604 (12.1) 868 (5.6) 6241 (2.0)
 SSRI/SNRI 3033 (13.0) 26,285 (7.2) 337 (2.2) 2799 (0.9)
 Tricyclic and related antidepressants 2086 (8.9) 13,673 (3.7) 344 (2.2) 2365 (0.8)
 Other antidepressants 1473 (6.3) 10,218 (2.8) 234 (1.5) 1362 (0.4)
Anxiolytics or hypnotics 3197 (13.7) 17,276 (4.7) 873 (5.6) 3934 (1.3)
 Benzodiazepines 1977 (8.5) 11,762 (3.2) 375 (2.4) 2283 (0.7)
 Z-drugs 1482 (6.3) 6353 (1.7) 551 (3.5) 1768 (0.6)
 Other anxiolytic or hypnotic 121 (0.5) 714 (0.2) 33 (0.2) 137 (<0.1)
Antipsychotics or drugs for mania 937 (4.0) 6453 (1.8) 114 (0.7) 842 (0.3)
 First generation antipsychotics 326 (1.4) 2278 (0.6) 62 (0.4) 479 (0.2)
 Second generation antipsychotics 612 (2.6) 4221 (1.2) 53 (0.3) 390 (0.1)
 Drugs for mania 72 (0.3) 485 (0.1) <10 (<0.1) 12 (<0.1)

SSRI: selective serotonin reuptake inhibitors; SNRI: serotonin-norepinephrine reuptake inhibitors. Note: Patients may have been prescribed more 
than one class of medication and therefore the sum of the individual drug classes may be greater than the total in the psychotropic group.
aPsychotropic-naïve patients are those that did not receive a community prescription for a psychotropic within 180 days prior to index hospitalisation.
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analysis (any new psychotropic prescription within 90 days 
in critical care vs non-critical care, adjusted HR 2.09;  
95% CI: 1.97–2.22). There was a slight attenuation towards 
the null in analyses excluding antidepressants and/or anti-
depressant daily doses commonly used for chronic pain 
(adjusted HR 1.69; 95% CI: 1.54–1.85). Lastly, when 
patients were censored on hospital readmission after index 
discharge, the adjusted HRs increased slightly across all 
psychotropic groups (Supplemental Table S7).

Discussion

Our study demonstrates that one in three critical care  
survivors received a psychotropic prescription within 
90 days of hospital discharge, compared to one in seven 
non-critical care survivors. This increased risk for critical 
care survivors was evident across all three psychotropic 
classes and in patients previously naïve to psychotropic 
medicines. Of note, one in seven critical care survivors 
received a prescription for benzodiazepines or other hyp-
notics/anxiolytics within 90 days of hospital discharge. 
After adjusting for confounders, the risk of any new 

psychotropic prescription was double that in critical care 
survivors compared to non-critical care survivors. Inte-
restingly, this risk was highest among patients without 
comorbidities at index hospitalisation. In the later follow-
up period (91–365 days), the risk of new psychotropic 
prescription remained significantly elevated in critical 
care survivors compared to non-critical care hospitalised 
survivors, albeit lower in magnitude.

We compare our study to similar studies based on data 
from Denmark, Canada, and the Netherlands. However,  
it is important to recognise that prescribing practices fre-
quently differ as demonstrated by a 2016 study12 which 
highlighted the heterogeneity in prescribing psychotrop-
ics across seven European countries (not restricted to hos-
pitalised patients). Our findings are comparable to a study 
by Wunsch et al. that found an incidence of new psycho-
tropic prescription within 90 days of hospital discharge  
in 12.7% (1261/9912) of critical care survivors (limited  
to mechanically ventilated patients) versus 5.0% of the 
hospitalised comparator group in Denmark between 2006 
and 2008 (adjusted HR 2.5).13 Like our study, they also 
found hypnotics to be prescribed most frequently in the 
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Figure 3. Unadjusted cumulative incidence for new psychotropic (any) prescription within 365 days of hospital discharge in 
psychotropic-naïve patients.a
aPsychotropic-naïve patients are those that did not receive a community prescription for a psychotropic within 180 days prior to index hospitalisation.

Table 3. Association between critical care hospitalisation and new psychotropic prescription within 90 days of hospital discharge 
in hospital survivors.

Psychotropic 
medication class

Number of new prescription/
naïve critical care survivorsa

(%; 95% CI)

Number of new prescription/
naïve non-critical care survivorsa

(%; 95% CI)

Unadjusted HR 
(95% CI)

Adjusted HRb 
(95% CI)

New psychotropic 
medication (any)

1610/15,609
(10.3; 9.8–10.8)

9743/307,429
(3.2; 3.1–3.2)

3.39
(3.22–3.57)

2.03
(1.91–2.16)

New antidepressant 1048/17,207
(6.1; 5.7–6.5)

7232/317,708
(2.3; 2.2–2.3)

2.73
(2.56–2.91)

1.86
(1.73–2.00)

New anxiolytic or 
hypnotic

1307/20,108
(6.5; 6.2–6.8)

6194/346,609
(1.8; 1.7–1.8)

3.74
(3.52–3.97)

2.18
(2.04–2.34)

New antipsychotic 
or mania medication

247/22,412
(1.1; 1.0–1.2)

1787/361,012
(0.5; 0.5–0.5)

2.23
(1.95–2.55)

1.22
(1.06–1.41)

CI: confidence interval; HR: hazard ratio.
aPatients were only included in the denominator if they had not have received a community prescription for the specific medication category within 
180 days prior to index hospitalisation.
bAdjusted for sex, age group, ethnicity, Scottish Index of Multiple Deprivation (SIMD) quintile, main condition at hospital admission, index morbidity 
category (5 years prior to hospitalisation), previous psychiatric admission category (5 years prior to hospitalisation), previous hospital admission 
category (1 year prior to hospitalisation), and previous emergency attendances category (1 year prior to hospitalisation).
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first 90 days after hospital discharge. Their study excluded 
more patients by excluding those with previous psycho-
tropic prescriptions within 5 years of hospitalisation, 
compared to 180 days in our study. Next, a large popula-
tion-based study on data from Manitoba, Canada found 
the prevalence of all psychotropic medicines in the year 
after critical care discharge to be higher than the year 
prior to admission,14 where we found the overall preva-
lence to be similar before and after hospitalisation. A 
recent study from Ontario, Canada of sedative-naïve criti-
cal care survivors aged 66 years and over demonstrated 
that 3.5% were prescribed benzodiazepines, 1.1% non-
benzodiazepine sedatives, and 1.1% antipsychotics within 
just 7 days of hospital discharge, comparable to our study 
figures at 90 days after hospital discharge.15 Lastly, a  
survey sent to 1-year survivors who had a critical care 
stay in one hospital in the Netherlands found that 15% of 
respondents reported psychotropic medicine use within 
1 year after hospital discharge.16 Focusing on antipsychot-
ics, a single-centre prospective study of ICU patients in 
the US treated for acute respiratory failure or shock found 
that 10% (42/412) of antipsychotic-naïve survivors were 
discharged from the hospital on antipsychotics - all after 
initiation in the ICU.17 This is substantially higher than 
our finding of 1.1% of antipsychotic-naïve critical care 
survivors prescribed antipsychotics or mania medicines 
after hospital discharge and the recent published findings 
from Canada.15 The restriction of their study to patients 
with respiratory failure and/or shock may explain at least 
part of the discordance, as delirium and subsequent anti-
psychotic treatment would likely be higher in those 
patients. Nonetheless, inappropriate antipsychotic con-
tinuation after critical care in the Lothian region is 
unlikely to occur based on our results.

We found that patients without index comorbidity had a 
higher risk of new psychotropic prescription associated with 
critical care admission than those with one or more index 
comorbidities. Previous research on adult survivors of criti-
cal illness in Scotland has demonstrated similar findings in 
a range of broader post-index discharge outcomes.18

Over half of critical illness survivors manifest some 
form of psychiatric morbidity,19 and symptoms of mental 
health disorders are associated with worse outcomes, 
functional impairment, increased healthcare utilisation, 
and decreased quality of life in medically-unwell popula-
tions.20 Our study has shown that anxiolytics and hypnot-
ics (largely made up of benzodiazepines and z-drugs 
commonly used to treat anxiety and sleep disorders) are 
regularly prescribed to critical care survivors in Scotland. 
This is concerning because of the increased risk of falls, 
fractures, and physical dependence are serious adverse 
events associated with benzodiazepines21 and z-drugs, 
especially in older adults.22–24 Survivors of critical illness 
may have newly acquired impairments in physiological 
and functional reserve, potentially increasing the risk of 
adverse events further.25,26 Moreover, benzodiazepines 
are implicated in most drug-related deaths reported in 
Scotland.27 Further investigation is needed to understand 
if the prescribing of psychotropic medicines is due to 

unintended continuation after critical care or as pharma-
cologic treatment of new mental health or sleep issues 
after critical illness. Future research should focus on the 
safety of psychotropics in survivors of critical illness to 
help guide policy for clinical practice, including how 
increased psychotropic medicine exposure may contrib-
ute to the high unplanned hospital readmission risk of 
critical care survivors.28

Our study has several strengths. The data sources are 
population-based over 8 years and therefore have low 
risk for selection bias. We included all hospitalised adults 
without restriction lending to greater generalisability 
amongst hospitalised patients. Our data sources allowed 
comparison of psychotropic prescribing after critical ill-
ness to a non-critical care hospitalised comparator group 
so that we were able to estimate the risk of new prescrip-
tions associated with critical care. This study also has 
some limitations. Our data source did not allow us to dis-
tinguish medicines started during hospitalisation and 
continued after discharge from those prescribed after 
hospitalisation without initiation in hospital. While we 
had community prescriptions (more than 95% of which 
are prescribed by GPs29), we did not have other GP data 
(e.g. diagnosis codes). However, past studies report 
severe underestimates of mental health disorders based 
on diagnosis codes when compared to psychotropic pre-
scriptions.16,30,31 As our study was centred on a region of 
Scotland, prescribing information on patients who moved 
into Lothian shortly before hospitalisation or left Lothian 
after hospitalisation could be misclassified; however, 
this is likely a small portion of the study population (e.g. 
in 2019, 87,400 people (1.6%) moved to Scotland and 
57,100 people (1.0%) emigrated).32 Additionally, our 
study population only included patients who presented to 
the ED at least once during the study period – patients 
who were admitted to the critical care units via other 
means (e.g. complications after planned hospital admis-
sion), were not included if they did not also attend a 
Lothian ED at least once during the study period, poten-
tially leading to selection bias. Finally, our definition of 
psychotropic medicines excluded gabapentinoids, increa-
singly used as analgesia adjuncts,33–36 as well as part of 
pharmacologic treatment for anxiety37,38 and insomnia.38

Conclusions

Of all critical care survivors, one-third received a psycho-
tropic prescription within 90 days after hospital discharge 
while one in 10 psychotropic-naïve critical care survivors 
received a new psychotropic prescription. Benzodiazepines 
and other hypnotic medicines were commonly prescribed 
to critical care survivors. The risk of incident psycho-
tropic prescription within 90 days of hospital discharge 
was two-fold higher among critical care survivors com-
pared to non-critical care survivors, and more pronounced 
in those without index comorbidities. Future research 
should focus on the requirement for and safety of psycho-
tropic medicines in survivors of critical illness, to help 
guide policy for clinical practice.



Mansi et al. 9

Acknowledgements

This work was supported by DataLoch (dataloch.org), which is 
core-funded by the Data-Driven Innovation programme within the 
Edinburgh and Southeast Scotland City Region Deal (ddi.ac.uk).

Declaration of conflicting interests

The author(s) declared the following potential conflicts of inter-
est with respect to the research, authorship, and/or publication 
of this article: NL received funding from the Wellcome Trust 
Institutional Strategic Support Fund-3 (ISR-R1.05 19/20) for 
data extraction and preparation. For the remaining authors, none 
were declared.

Funding

The author(s) disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this arti-
cle: NL received funding from the Wellcome Trust Institutional 
Strategic Support Fund-3 (ISR-R1.05 19/20) for data extraction 
and preparation.

ORCID iDs

Elizabeth T Mansi  https://orcid.org/0000-0002-9625-3752

Nazir I Lone  https://orcid.org/0000-0003-2707-2779

Supplemental material

Supplemental material for this article is available online.

References

 1. ICNARC – Reports [Internet], https://www.icnarc.org/
Our-Audit/Audits/Cmp/Reports (accessed 11 May 2022).

 2. SICSAG about [Internet], https://www.sicsag.scot.nhs.uk/
about/main.html (accessed 22 May 2022).

 3. Rabiee A, Nikayin S, Hashem MD, et al. Depressive symp-
toms after critical illness: a systematic review and meta-
analysis. Crit Care Med 2016; 44: 1744–1753.

 4. Nikayin S, Rabiee A, Hashem MD, et al. Anxiety symp-
toms in survivors of critical illness: a systematic review 
and meta-analysis. Gen Hosp Psychiatry 2016; 43: 23–29.

 5. Parker AM, Sricharoenchai T, Raparla S, et al. Post-
traumatic stress disorder in critical illness survivors: a 
etaanalysis. Crit Care Med 2015; 43: 1121–1129.

 6. Hatch R, Young D, Barber V, et al. Anxiety, depression 
and post traumatic stress disorder after critical illness: a 
UK-wide prospective cohort study. Crit Care 2018; 22: 
310.

 7. Parsons EC, Hough CL, Vitiello MV, et al. Insomnia is 
associated with quality of life impairment in medical- 
surgical intensive care unit survivors. Heart Lung 2015; 
44: 89–94.

 8. Wang S, Meeker JW, Perkins AJ, et al. Psychiatric symp-
toms and their association with sleep disturbances in inten-
sive care unit survivors. Int J Gen Med 2019; 12: 125–130.

 9. Altman MT, Knauert MP and Pisani MA. Sleep distur-
bance after hospitalization and critical illness: a systematic 
review. Ann Am Thorac Soc 2017; 14: 1457–1468.

 10. National Records of Scotland Web. National Records of 
Scotland. National Records of Scotland, https://www.
nrscotland.gov.uk/statistics-and-data/statistics/stats-at-a-
glance/council-area-profiles (2013, accessed 3 November 
2022).

 11. Moore BJ, White S, Washington R, et al. Identifying 
increased risk of readmission and in-hospital mortality 
using hospital administrative data: the AHRQ Elixhauser 
Comorbidity Index. Med Care 2017; 55: 698–705.

 12. Huerta C, Abbing-Karahagopian V, Requena G, et al. 
Exposure to benzodiazepines (anxiolytics, hypnotics and 
related drugs) in seven European electronic healthcare 
databases: a cross-national descriptive study from the 
PROTECT-EU Project. Pharmacoepidemiol Drug Saf 
2016; 25: 56–65.

 13. Wunsch H, Christiansen CF, Johansen MB, et al. 
Psychiatric diagnoses and psychoactive medication use 
among nonsurgical critically ill patients receiving mechan-
ical ventilation. JAMA 2014; 311: 1133–1142.

 14. Olafson K, Marrie RA, Bolton JM, et al. The 5-year pre- 
and post-hospitalization treated prevalence of mental dis-
orders and psychotropic medication use in critically ill 
patients: a Canadian population-based study. Intensive 
Care Med 2021; 47: 1450–1461.

 15. Burry LD, Bell CM, Hill A, et al. New and persistent seda-
tive prescriptions among older adults following a critical 
illness: a population-based Cohort Study. Chest 2023; 163: 
1425–1436.

 16. Janssen DGA, Jonker J, van Dijk D, et al. Psychotropic 
medication use in former ICU patients with mental health 
problems: a prospective observational follow-up study.  
J Crit Care 2020; 59: 112–117.

 17. Tomichek JE, Stollings JL, Pandharipande PP, et al. 
Antipsychotic prescribing patterns during and after criti-
cal illness: a prospective cohort study. Crit Care 2016; 20: 
378.

 18. Lone NI, Gillies MA, Haddow C, et al. Five-year mortal-
ity and hospital costs associated with surviving intensive 
care. Am J Respir Crit Care Med 2016; 194: 198–208.

 19. Karnatovskaia LV, Johnson MM, Benzo RP, et al. The 
spectrum of psychocognitive morbidity in the critically ill: 
a review of the literature and call for improvement. J Crit 
Care 2015; 30: 130–137.

 20. Prince E, Gerstenblith TA, Davydow D, et al. Psychiatric 
morbidity after critical illness. Crit Care Clin 2018; 34: 
599–608.

 21. Schroeck JL, Ford J, Conway EL, et al. Review of Safety 
and efficacy of sleep medicines in older adults. Clin Ther 
2016; 38: 2340–2372.

 22. Tom SE, Wickwire EM, Park Y, et al. Nonbenzodiazepine 
sedative Hypnotics and risk of fall-related injury. Sleep 
2016; 39: 1009–1014.

 23. Treves N, Perlman A, Kolenberg Geron L, et al. Z-drugs 
and risk for falls and fractures in older adults-a syste-
matic review and meta-analysis. Age Ageing 2018; 47: 
201–208.

 24. Harbourt K, Nevo ON, Zhang R, et al. Association of 
eszopiclone, zaleplon, or zolpidem with complex sleep 
behaviors resulting in serious injuries, including death. 
Pharmacoepidemiol Drug Saf 2020; 29: 684–691.

 25. Hodgson CL, Higgins AM, Bailey MJ, et al. The impact 
of COVID-19 critical illness on new disability, functional 
outcomes and return to work at 6 months: a prospective 
cohort study. Crit Care 2021; 25: 382.

 26. Soum E, Timsit JF, Ruckly S, et al. Predictive factors for 
severe long-term chronic kidney disease after acute kidney 
injury requiring renal replacement therapy in critically ill 
patients: an ancillary study of the ELVIS randomized con-
trolled trial. Crit Care 2022; 26: 367.

https://orcid.org/0000-0002-9625-3752
https://orcid.org/0000-0003-2707-2779
https://www.icnarc.org/Our-Audit/Audits/Cmp/Reports
https://www.icnarc.org/Our-Audit/Audits/Cmp/Reports
https://www.sicsag.scot.nhs.uk/about/main.html
https://www.sicsag.scot.nhs.uk/about/main.html
https://www.nrscotland.gov.uk/statistics-and-data/statistics/stats-at-a-glance/council-area-profiles
https://www.nrscotland.gov.uk/statistics-and-data/statistics/stats-at-a-glance/council-area-profiles
https://www.nrscotland.gov.uk/statistics-and-data/statistics/stats-at-a-glance/council-area-profiles


10 Journal of the Intensive Care Society 0(0)

 27. Scottish Government. Benzodiazepine use - current trends: 
evidence review [Internet], https://www.gov.scot/publica-
tions/evidence-review-current-trends-benzodiazepine-use-
scotland/ (2022, accessed 1 October 2023).

 28. Lone NI, Lee R, Salisbury L, et al. Predicting risk of 
unplanned hospital readmission in survivors of critical 
illness: a population-level cohort study. Thorax 2019; 74: 
1046–1054.

 29. Alvarez-Madrazo S, McTaggart S, Nangle C, et al. Data 
resource profile: the Scottish National Prescribing Infor-
mation System (PIS). Int J Epidemiol 2016; 45: 714–715f.

 30. Martin-Merino E, Ruigomez A, Wallander MA, et al. 
Prevalence, incidence, morbidity and treatment patterns in 
a cohort of patients diagnosed with anxiety in UK primary 
care. Fam Pract 2010; 27: 9–16.

 31. Carreira H, Williams R, Dempsey H, et al. Recording of 
patients’ mental health and quality of life-related outcomes 
in primary care: a cross-sectional study in the UK. BMJ 
Open 2022; 12: e066949.

 32. National Records of Scotland. Mid-year population estimates 
Scotland, mid-2019 [Internet], https://webarchive.nrscotland.
gov.uk/20210313160229mp_/https://www.nrscotland.gov 

.uk/files//statistics/population-estimates/mid-19/mid-year-
pop-est-19-report.pdf (accessed 30 November 2022).

 33. Appleyard T, Ashworth J, Bedson J, et al. Trends in gabap-
entinoid prescribing in patients with osteoarthritis: a United 
Kingdom national cohort study in primary care. Osteoarthr 
Cartil 2019; 27: 1437–1444.

 34. Goodman CW and Brett AS. A clinical overview of off-
label use of gabapentinoid drugs. JAMA Intern Med 2019; 
179: 695–701.

 35. Mathieson S, Lin CC, Underwood M, et al. Pregabalin and 
gabapentin for pain. BMJ 2020; 369: m1315.

 36. Patel AS, Abrecht CR and Urman RD. Gabapentinoid use 
in perioperative care and current controversies. Curr Pain 
Headache Rep 2022; 26: 139–144.

 37. Rahman A, Kane J, Montastruc F, et al. Trends in new 
prescription of gabapentinoids and of coprescription with 
opioids in the 4 nations of the UK, 1993-2017. Br J Clin 
Pharmacol 2021; 87: 3349–3353.

 38. Hong JSW, Atkinson LZ, Al-Juffali N, et al. Gabapentin 
and pregabalin in bipolar disorder, anxiety states, and 
insomnia: Systematic review, meta-analysis, and rationale. 
Mol Psychiatry 2022; 27: 1339–1349.

https://www.gov.scot/publications/evidence-review-current-trends-benzodiazepine-use-scotland/
https://www.gov.scot/publications/evidence-review-current-trends-benzodiazepine-use-scotland/
https://www.gov.scot/publications/evidence-review-current-trends-benzodiazepine-use-scotland/
https://webarchive.nrscotland.gov.uk/20210313160229mp_/https://www.nrscotland.gov.uk/files//statistics/population-estimates/mid-19/mid-year-pop-est-19-report.pdf
https://webarchive.nrscotland.gov.uk/20210313160229mp_/https://www.nrscotland.gov.uk/files//statistics/population-estimates/mid-19/mid-year-pop-est-19-report.pdf
https://webarchive.nrscotland.gov.uk/20210313160229mp_/https://www.nrscotland.gov.uk/files//statistics/population-estimates/mid-19/mid-year-pop-est-19-report.pdf
https://webarchive.nrscotland.gov.uk/20210313160229mp_/https://www.nrscotland.gov.uk/files//statistics/population-estimates/mid-19/mid-year-pop-est-19-report.pdf

