
1 of 13Pharmacoepidemiology and Drug Safety, 2024; 33:e70056
https://doi.org/10.1002/pds.70056

Pharmacoepidemiology and Drug Safety

ORIGINAL ARTICLE OPEN ACCESS

Patient Characteristics and Practice Variation 
Associated With New Community Prescription of 
Benzodiazepine and z-Drug Hypnotics After Critical 
Illness: A Retrospective Cohort Study Using the UK 
Clinical Practice Research Datalink
Elizabeth T. Mansi1  |  Christopher T. Rentsch2,3   |  Richard S. Bourne4,5  |  Bruce Guthrie1,6  |  Nazir I. Lone1,7

1Usher Institute, University of Edinburgh, Edinburgh, UK  |  2Faculty of Epidemiology and Population Health, London School of Hygiene & Tropical 
Medicine, London, UK  |  3Department of Internal Medicine, Yale School of Medicine, New Haven, USA  |  4Department of Pharmacy and Critical Care, 
Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, UK  |  5Division of Pharmacy and Optometry, School of Health Sciences, Faculty of 
Biology, Medicine and Health, the University of Manchester, Manchester, UK  |  6Advanced Care Research Centre, University of Edinburgh, Edinburgh, 
UK  |  7University Department of Anaesthesia, Critical Care, and Pain Medicine, School of Clinical Sciences, University of Edinburgh, Edinburgh, UK

Correspondence: Elizabeth T. Mansi (liz.mansi@ed.ac.uk)

Received: 30 April 2024  |  Revised: 1 October 2024  |  Accepted: 25 October 2024

Funding: The authors received no specific funding for this work.

Keywords: benzodiazepines | critical care | critical illness | electronic health records | hypnotics and sedatives | postintensive care syndrome | prescriptions

ABSTRACT
Purpose: Survivors of critical illness are often affected by new or worsened mental health conditions and sleep disorders. We 
examined the incidence, practice variation and factors associated with new benzodiazepine and z-drug community prescriptions 
among critical illness survivors.
Methods: A retrospective cohort study using the UK Clinical Practice Research Datalink data included 52 846 adult critical care 
survivors hospitalised in 2010 and 2018 who were not prescribed benzodiazepines or z-drugs before hospitalisation. We performed 
multilevel multivariable logistic regression to assess patient factors associated with new (any prescription within 90 days) and with 
new-and-persistent (2+ prescriptions within 180 days) benzodiazepine or z-drug prescribing, and to evaluate variation by primary 
care practice.
Results: 5.2% (2769/52846) of treatment-naïve survivors (95% CI 5.1–5.4) were prescribed a benzodiazepine or z-drug, and 2.5% 
(1311/52846) had new-and-persistent prescribing. A history of insomnia (adjusted OR 1.96; 95% CI 1.74–2.21), anxiety or depres-
sion (adjusted OR 1.40; 95% CI 1.28–1.53) and recent prescription opioid use (adjusted OR 1.47; 95% CI 1.34–1.61) were associated 
with new community prescription. Sex was not associated with new prescriptions and older patients were less likely to receive a 
prescription. 2.6% of the variation in new prescribing and 4.1% of the variation in new-and-persistent prescribing were attribut-
able to the prescribing practice.
Conclusions: One in twenty critical illness survivors receive a new community benzodiazepine or z-drug prescription. Further 
research is needed to understand where in the patient care pathway initiation occurs and the risk of adverse events in survivors 
of recent critical illness.
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1   |   Introduction

Millions of patients survive critical illness globally every year [1], 
but approximately half of survivors of critical illness (defined by 
admission to a hospital intensive care unit (ICU)) suffer from 
anxiety, depression, posttraumatic stress disorder or sleep distur-
bances in the year after their critical illness [2–11]. Psychological 
conditions such as these are associated with functional impair-
ment and increased healthcare utilisation in medically unwell 
populations [10]. Sleep disturbances experienced by many ICU 
survivors may also exacerbate psychological symptoms and de-
crease quality of life [12].

Benzodiazepines and z-drugs (e.g., zopiclone, zolpidem and 
zaleplon) are anxiolytic and hypnotic medicines prescribed 
globally [13, 14], despite their known adverse effects of falls, 
fractures, road traffic accidents and dependency [15–18]. They 
are most often prescribed for pharmacological treatment of anx-
iety or insomnia. There is interest in quantifying the incidence 
of such medications prescribed to survivors of critical illness 
as these patients may be physiologically vulnerable to adverse 
drug effects. Survivors of critical illness may be more likely to 
receive new prescriptions for such medicines for two main rea-
sons: (1) Treatment for anxiety or sleep disturbances commonly 
recognised after surviving a critical illness [19, 20] and (2) 
Potentially inappropriate continuation after initiation in the hos-
pital [21, 22]. Understanding which survivors are more likely to 
receive new community benzodiazepines and z-drug hypnotics 
after critical illness may help target medicines optimisation pro-
cesses and improve patient outcomes.

Previous research has been restricted to patients over 65 years 
of age or lacked patient details such as comorbidities or co-
prescribing prior to hospital admission [23–26]. This study aimed 
to identify patient factors (including preadmission characteris-
tics) associated with new and new-and-persistent community 
benzodiazepines or z-drug hypnotic prescriptions among sur-
vivors of critical illness. Additionally, we examined variation in 
prescribing by primary care practices.

2   |   Methods

2.1   |   Study Design, Setting and Participants

This retrospective cohort study was a secondary analysis of a 
dataset assembled for a larger study investigating multimorbid-
ity [27]. The multimorbidity study was comprised of two large 
cohorts of patients who were registered with a Clinical Practice 
Research Datalink (CPRD) Aurum-participating primary care 
practice in the United Kingdom on 1 January 2010 and 1 January 
2018. CPRD includes routinely collected data and prescriptions 
from primary care practices (over 19 million UK patients in 2018) 
[28]. The data are representative of the population by sex, age and 
socioeconomic deprivation [28]. In the UK, primary care practices 
are responsible for almost all community prescribing (including 
medicines initiated/recommended by specialists). To be included, 
patients were aged 18 years and over and were registered with 
their primary care practice for at least 1 year prior to their re-
spective cohort entry dates. Individual patients within a CPRD-
registered primary care practice were not included if they opted 
out of participation. For our study, we included only patients who 
were admitted to a hospital ICU in the same calendar year as their 
cohort and who survived to hospital discharge (“index hospital-
isation”). For patients with more than one hospitalisation with 
critical care, only the first hospitalisation was selected so that 
all individuals were represented only once. Patients not meeting 
minimum data quality standards (e.g., missing sex or age) were 
excluded. Patients who received a benzodiazepine or z-drug pre-
scription in the 180 days prior to index hospitalisation were ex-
cluded, as they were not at risk for new community prescription 
(Figure 1). Patients were followed up for 180 days after index hos-
pital discharge for outcome assessments (Figure 2).

2.2   |   Data Sources and Linkage

The following datasets were linked by anonymised patient iden-
tifier by the Trusted Third-Party National Health Service (NHS) 
England: CPRD Aurum (primary care diagnoses and prescrip-
tion data), Hospital Episode Statistics Admitted Patient Care 
(HES APC, hospitalisation data including critical care), office 
for National Statistics (ONS, death registration data) and Index 
of Multiple Deprivation (IMD, socioeconomic data). These data 
sources have been previously described in detail [28–30]. CPRD 
data include the quantity and strength of prescribed medication 
but does not record the indication or duration of prescriptions. 
Access to the data was approved by CPRD (ref. 23_002860), 
which oversees all aspects of information governance, ethics 
and confidentiality for studies accessing anonymised health-
care data held by CPRD.

Outcomes: The primary outcome of interest was a new commu-
nity prescription of a benzodiazepine or z-drug within 90 days 
of index hospital discharge (binary). The secondary outcome 
was new-and-persistent prescribing, defined by receiving two 
or more benzodiazepine or z-drug prescriptions within 180 days 
of index hospital discharge when the first prescription was 
within 90 days of index hospital discharge. The first prescrip-
tion could be any benzodiazepine or z-drug, and subsequent 
prescriptions not limited to the same prescription by generic 

Summary

•	 One in 20 adults hospitalised for critical illness were 
prescribed a new benzodiazepine or z-drug within 
90 days of hospital discharge by their primary care 
provider. Almost half of those prescribed received 
more than one prescription.

•	 Zopiclone was the most common drug prescribed 
(50%) followed by diazepam (19%).

•	 Patient-level factors associated with benzodiaze-
pine or z-drug prescription included a history of 
insomnia, anxiety or depression and recent opioid 
prescription.

•	 There was low-to-moderate variation in prescription 
incidence between primary care practices (intraclass 
correlation of 2.6% for one prescription and 4.1% for 
more than one prescription).
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name or drug class to be classified as new and persistent. For 
example, if a patient received one prescription for diazepam on 
day 30, without a subsequent prescription within 180 days from 
hospital discharge, this was considered only a new prescription. 
Conversely, if a patient received one prescription for diazepam 
on day 45, and later a prescription for diazepam (or zopiclone) 
within 180 days from index discharge, this would be classified 
as both new and new-and-persistent prescribing. Prescriptions 

did not have to be dispensed to be counted (dispensing data is 
not present in these data).

Patient covariates: Demographic factors included sex, age, and 
ethnicity, which were obtained from the CPRD Aurum dataset. 
Ethnicity was reported in accordance with UK government rec-
ommendations and census data [31]. Socioeconomic status was 
measured using the 2019 IMD quintiles of the patient's postcode. 

FIGURE 1    |    Patient flow diagram. CPRD: Clinical Practice Research Datalink; ICU: Intensive care unit. *Non-ICU stays were patients who were 
provided critical care outside a typical ICU (e.g., ward).

FIGURE 2    |    Study diagram.
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We considered variables prior to index hospitalisation such as pa-
tient comorbidities, community prescribing data for opioids and 
gabapentinoids in the 180 days prior to index hospitalisation, and 
number of hospitalisations and number of primary care consul-
tations in the 365 days prior to index hospitalisation. To have cat-
egories containing approximately the same number of patients, 
we categorised the number of previous hospital admissions into 
0, 1, 2, 3 or more, and the number of previous primary care con-
sultations into 0–2, 3–7, 8–14 and 15 or more.

Index hospitalisation variables obtained from HES APC in-
cluded year of hospitalisation (2010 or 2018), method of hospi-
tal admission, primary diagnosis, ICU type, total organ systems 
supported (aggregate of cardiovascular, respiratory and renal 
support), out-of-hours discharge from ICU (based on discharge 
between 22:00 and 08:00 of last ICU stay for those with more 
than one per index hospitalisation) and total hospital length 
of stay. Primary diagnosis for index hospitalisation was catego-
rised into 10 categories defined by International Classification 
of Diseases—Tenth Edition (ICD-10) codes: circulatory (I00-
I99), neoplasms (C00-D49), digestive (K00-K95), injury or 
poisoning (S00-T88), respiratory (J00-J99), musculoskeletal 
(M00-M99), genitourinary (N00-N99), infectious (A00-B99), 
symptoms, signs and abnormal clinical and laboratory find-
ings, not elsewhere classified (R00-R99) and all other condi-
tions. The number of comorbidities at index hospitalisation 
was based on a modified count of the Elixhauser-defined list of 
comorbidities [32] using all available hospital diagnosis codes 
(ICD-10) and primary care diagnosis codes (UK Read codes) 
prior to index. We modified the Elixhauser comorbidity count 
by removing three mental health diagnoses which were instead 
included as individual binary covariates (psychoses, alcohol 
misuse, drug misuse). We additionally removed depression 
from the Elixhauser count and fitted a binary covariate for ‘de-
pression or anxiety’, and a binary covariate for insomnia (see 
Appendix S1 for codelists).

2.3   |   Post Hoc Analysis

For patients who received a new benzodiazepine or z-drug pre-
scription, we assessed primary care diagnoses of anxiety, de-
pression and insomnia within 90 days of hospital discharge (not 
included in multivariable models).

2.4   |   Statistical Methods

Patient characteristics were reported using proportions or me-
dians with interquartile ranges (IQR). For the proportions of 
patients prescribed a new benzodiazepine or z-drug, all pa-
tients were kept in the denominator (even those that died or 
were rehospitalised within 90 days of index discharge) and 
95% confidence intervals (CIs) were determined by the one-
sample proportions test with Yates continuity correction in 
R. Associations between patient factors and outcomes were 
evaluated using multilevel (mixed-effects) multivariable logis-
tic regression models of patients nested within the prescribing 
primary care practice. Adjusted odds ratios (ORs) with 95% 
CI were estimated for patient characteristics using the finalfit 
package in R. Covariates were selected based on the literature 

and clinical expertise, availability in our data sources, and 
those that would have been available at time of index hospi-
tal discharge. Covariates included in adjusted models were 
sex, age group, ethnicity, IMD quintile, modified Elixhauser 
comorbidity category, history of insomnia, anxiety/depression, 
psychoses, alcohol misuse, drug misuse, opioid prescription, 
gabapentinoids prescription, number of hospital admission cat-
egory, number of primary care consultations category, year of 
hospital admission, hospital admission method, primary condi-
tion at index hospitalisation, ICU type, total organs supported 
in ICU, out-of-hours ICU discharge and hospital length of stay 
category. The intraclass correlation (ICC—a measure of the 
proportion of variation in outcome attributable to prescribing 
primary care practices) was calculated before and after adjust-
ment for patient-level characteristics [33]. Patients with miss-
ing data (7.6%) were excluded from multivariable analyses. All 
analyses were performed using R version 4.1.1.

2.5   |   Sensitivity Analysis

We conducted sensitivity analyses excluding patients who died 
or were readmitted to hospital in the first 30 and 90 days from 
index hospital discharge. We did this because there may be local 
variation in discharge pathways for patients receiving palliative 
care and because patients in the hospital are not at risk for com-
munity prescribing. We further conducted a sensitivity analysis 
by redefining treatment-naïve patients as those who did not re-
ceive a benzodiazepine or z-drug prescription within 365 days of 
index hospital admission.

3   |   Results

There were 52 846 adults naïve to benzodiazepines or z-drugs 
prior to hospitalisation who survived critical illness to hospi-
tal discharge (42% women, Table  1). Patient median age was 
66 years (IQR 53–75), and most patients (88%) were of white 
ethnicity. Opioids were prescribed within 180 days before 
index hospitalisation in 27% of patients. Sixty percent of the 
study population were hospitalised in 2018, with 40% hospi-
talised in 2010. The most common main condition for index 
hospitalisation involved circulatory diseases (29%), followed 
by neoplasms (19%). Most patients (71%) had a critical care 
stay in a general/medical/surgical ICU while 20% had a stay 
in a cardio/thoracic ICU. More than half (61%) of critical ill-
ness survivors had two or more organ systems supported (car-
diovascular, respiratory or renal systems) in ICU. The median 
hospital length of stay was 9 days (IQR 5–18 days). Among pa-
tients prescribed a benzodiazepine or z-drug within 90 days 
of hospital discharge, 19.8% (547/2769) received a diagnosis of 
anxiety, depression or insomnia within the same time period 
and 54.5% (1508/2769) had a history or new diagnosis of anxi-
ety, depression or insomnia (post hoc analysis).

3.1   |   New Community Benzodiazepine 
and z-Drug Prescription

There were 2769/52846 (5.2%; 95% CI 5.1–5.4) benzodiazepine 
and z-drug-naïve survivors prescribed a new benzodiazepine or 
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TABLE 1    |    Study population sociodemographic, comorbidity, and hospital characteristics.

Patient characteristics
Total (%) 
n = 52 846

No Rx (%) 
n = 50 077

Received Rx (%) 
n = 2769

Sex Male 30 516 (57.7) 28 898 (57.7) 1618 (58.4)

Female 22 330 (42.3) 21 179 (42.3) 1151 (41.6)

Age group 18–49 11 055 (20.9) 10 522 (21.0) 533 (19.2)

50–64 13 992 (26.5) 13 192 (26.3) 800 (28.9)

65–79 20 316 (38.4) 19 239 (38.4) 1077 (38.9)

80+ 7483 (14.2) 7124 (14.2) 359 (13.0)

Ethnicity Asian 2905 (5.5) 2784 (5.6) 121 (4.4)

Black 2053 (3.9) 1999 (4.0) 54 (2.0)

Mixed 311 (0.6) 300 (0.6) 11 (0.4)

White 46 515 (88.4) 43 962 (88.2) 2553 (92.5)

Other 835 (1.6) 813 (1.6) 22 (0.8)

Missing 227 219 8

IMD quintile 1, Least deprived 9964 (18.9) 9428 (18.9) 536 (19.4)

2 10 346 (19.6) 9750 (19.5) 596 (21.5)

3 10 133 (19.2) 9610 (19.2) 523 (18.9)

4 10 993 (20.8) 10 458 (20.9) 535 (19.3)

5, Most deprived 11 327 (21.5) 10 751 (21.5) 576 (20.8)

Missing 83 80 3

Modified Elixhauser 
comorbidity counta

None 7034 (13.3) 6726 (13.4) 308 (11.1)

1 9882 (18.7) 9399 (18.8) 483 (17.4)

2 9750 (18.4) 9191 (18.4) 559 (20.2)

3 8427 (15.9) 7969 (15.9) 458 (16.5)

4 6550 (12.4) 6185 (12.4) 365 (13.2)

5 or more 11 203 (21.2) 10 607 (21.2) 596 (21.5)

History of insomnia 4082 (7.7) 3657 (7.3) 425 (15.3)

History of anxiety or depression 16 457 (31.1) 15 321 (30.6) 1136 (41.0)

History of psychoses 1088 (2.1) 1008 (2.0) 80 (2.9)

History of alcohol misuse 6299 (11.9) 5879 (11.7) 420 (15.2)

History of drug misuse 1262 (2.4) 1165 (2.3) 97 (3.5)

History of opioid prescription 14 194 (26.9) 13 165 (26.3) 1029 (37.2)

History of gabapentin/pregabalin prescription 3215 (6.1) 3005 (6.0) 210 (7.6)

Number of hospital admissions 
(1 year)

None 17 871 (33.8) 17 075 (34.1) 796 (28.7)

1 14 259 (27.0) 13 526 (27.0) 733 (26.5)

2 8205 (15.5) 7693 (15.4) 512 (18.5)

3+ 12 511 (23.7) 11 783 (23.5) 728 (26.3)

(Continues)
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Patient characteristics
Total (%) 
n = 52 846

No Rx (%) 
n = 50 077

Received Rx (%) 
n = 2769

Number of primary care 
consultations (1 year)

0–2 13 224 (25.0) 12 628 (25.2) 596 (21.5)

3–7 12 610 (23.9) 12 060 (24.1) 550 (19.9)

8–14 14 169 (26.8) 13 420 (26.8) 749 (27.0)

15+ 12 843 (24.3) 11 969 (23.9) 874 (31.6)

Year of hospital admission 2010 21 110 (39.9) 19 752 (39.4) 1358 (49.0)

2018 31 736 (60.1) 30 325 (60.6) 1411 (51.0)

Hospital admission method Elective 23 431 (44.3) 22 246 (44.4) 1185 (42.8)

Emergency 25 539 (48.3) 24 134 (48.2) 1405 (50.7)

Transfer/Other 3873 (7.3) 3694 (7.4) 179 (6.5)

Missing 3 3 0

Primary condition at index 
hospitalisation

Circulatory 15 234 (28.8) 14 417 (28.8) 817 (29.5)

Neoplasms 10 182 (19.3) 9510 (19.0) 672 (24.3)

Digestive 5773 (10.9) 5489 (11.0) 284 (10.3)

Injury 4943 (9.4) 4670 (9.3) 273 (9.9)

Respiratory 4673 (8.8) 4450 (8.9) 223 (8.1)

Musculoskeletal 2126 (4.0) 2025 (4.0) 101 (3.6)

Genitourinary 1797 (3.4) 1726 (3.4) 71 (2.6)

Infectious 1567 (3.0) 1502 (3.0) 65 (2.3)

Abnormal findingsb 1298 (2.5) 1213 (2.4) 85 (3.1)

Other 5253 (9.9) 5075 (10.1) 178 (6.4)

ICU type Gen/Med/Surg 36 282 (71.2) 34 443 (71.3) 1839 (69.9)

Cardio/Thoracic 10 348 (20.3) 9747 (20.2) 601 (22.8)

Neuro 2282 (4.5) 2141 (4.4) 141 (5.4)

Other 2043 (4.0) 1992 (4.1) 51 (1.9)

Missing 1891 1754 137

Total organ systems supported None 4300 (8.8) 4121 (8.8) 179 (7.0)

1 15 033 (30.6) 14 323 (30.8) 710 (27.8)

2 27 662 (56.3) 26 122 (56.1) 1540 (60.3)

3 2130 (4.3) 2004 (4.3) 126 (4.9)

Missing 3721 3507 214

Out-of-hours ICU discharge 7868 (15.4) 7435 (14.8) 433 (15.6)

Missing 1891 1754 (3.5) 137 (4.9)

Hospital LOS less than 7 days 21 110 (39.9) 20 201 (40.3) 909 (32.8)

7–13 days 14 387 (27.2) 13 621 (27.2) 766 (27.7)

14 days or more 17 349 (32.8) 16 255 (32.5) 1094 (39.5)

Note: Rx: prescription (here meaning benzodiazepine or z-drug).
Abbreviations: IMD: index of multiple deprivation; ICU: intensive care unit; Gen/Med/Surg: General/Medical/Surgical; LOS: length of stay.
aModified by removing four mental health conditions (depression, psychoses, alcohol misuse and drug misuse) for individual analysis.
bSymptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified.

TABLE 1    |    (Continued)
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z-drug within 90 days of hospital discharge (median days to pre-
scription 21 days (IQR 7–49)). Of all benzodiazepines and z-drug 
prescriptions within 90 days, zopiclone was the most commonly 
prescribed drug (50%) followed by diazepam (19%), midazolam 
(9.8%), temazepam (9.6%), lorazepam (6.6%) and zolpidem 
(2.1%). New prescribing was more common in 2010 (6.4%, 95% 
CI 6.1–6.8) than in 2018 (4.4%, 95% CI 4.2–4.7). Furthermore, 
1311/52846 (2.5%; 95% CI 2.4–2.6) of survivors received new-
and-persistent prescriptions (median: 3 prescriptions, IQR 2–5 
prescriptions). New-and-persistent prescribing was also more 
common in 2010 (3.2%, 95% CI 3.0–3.5) than in 2018 (2.0%, 95% 
CI 1.8–2.2).

For the complete case analyses of associations between new 
community benzodiazepine or z-drug prescription and patient 
characteristics, 48 831 (92.4%) of the study population were in-
cluded (Table  S1). There was no association between sex and 
new prescription, and patients over 65 years were less likely to 
receive a new prescription than those younger than 65 years 
(Table  2). Compared to patients with white ethnicity, ethnic 
minorities had lower odds of new prescription. The two least 
deprived quintiles of socioeconomic status had a small but sta-
tistically significant higher odds of new prescription. There was 
no association between the modified Elixhauser comorbidity 
count and new prescription. Patients with a preadmission his-
tory of insomnia (adjusted OR 1.96; 95% CI 1.74–2.21), anxiety 
or depression (adjusted OR 1.40; 95% CI 1.28–1.53) and opioid 
prescription (adjusted OR 1.47; 95% CI 1.34–1.61) had higher 
odds of new community prescription after discharge. History 
of psychoses, alcohol misuse, drug misuse or prescription ga-
bapentinoids were not associated with a new community ben-
zodiazepine or z-drug prescription. Patients with emergency 
hospitalisation had higher odds of new prescription (adjusted 
OR 1.39; 95% CI 1.25–1.55). Patients hospitalised for neoplasms 
had higher odds of new prescription compared to other index 
conditions (adjusted OR 1.47; 95% CI 1.29–1.67 compared to 
patients hospitalised for circulatory disease). Among ICU fac-
tors, care in a cardio/thoracic or neurologic ICU were associ-
ated with new prescription. Total organ systems supported and 
out-of-hours discharge from ICU were not associated with new 
prescription, but hospital length of stay greater than 7 days was 
associated with new prescription (adjusted OR 1.28; 95% CI 
1.15–1.43 for 14+ days).

3.2   |   Between-Practice Variation

Patients were registered with 1398 primary care practices, 
with a median of 32 patients per practice (IQR 20–49; range 
1–387). There was variation between practices in the propor-
tion of survivors prescribed new benzodiazepine or z-drugs 
(median: 4.8%, IQR 0–7.5) and new-and-persistent prescribing 
(median: 1.5%, IQR 0–4.0). The intraclass correlation (ICC) 
was 2.9% before adjustment for patient characteristics, com-
pared to 4.0% for new-and-persistent prescribing. After adjust-
ment for patient characteristics, the ICC for new prescribing 
was 2.6% (i.e., 2.6% of the variation in new prescribing to pa-
tients was attributable to variation between practices even 
after accounting for patient characteristics) and 4.1% for new-
and-persistent prescribing.

3.3   |   Sensitivity Analyses

Excluding 14 104 (26.7%) patients who died or were readmitted 
to hospital within 30 days of index discharge, demonstrated 
similar findings to the primary analysis (Table S2). Excluding 
22 160 (41.9%) patients who died or were readmitted to hospital 
within 90 days of index discharge, demonstrated similar find-
ings to the primary analysis (Table S3). Finally, by changing the 
definition of treatment-naïve patients from those not receiving a 
benzodiazepine or z-drug prescription within 180 days prior to 
index hospital admission, to 365 days, we excluded 1254 (2.4%) 
patients and found very similar results (Table S4).

4   |   Discussion

Our study found that 5.2% of critical illness survivors naïve to 
benzodiazepines or z-drugs prior to hospitalisation received a 
community prescription for a benzodiazepine or z-drug within 
90 days of hospital discharge, with half of the prescriptions for 
zopiclone. Among those prescribed, 47% received two or more 
prescriptions within 180 days of index discharge (2.5% of all 
patients). Comparing 2018 to 2010, new prescribing decreased 
from 6.4% to 4.4% and new-and-persistent prescribing decreased 
from 3.2% to 2.0%. Patients with a history of insomnia, anxiety 
or depression, recent opioid prescription, and emergency hos-
pital admission had higher odds for benzodiazepine or z-drug 
prescription after hospitalisation compared to those without. 
Sex was not associated with new prescribing, but patients aged 
over 65 years were less likely to receive a new prescription than 
younger patients.

Our finding that one in 20 benzodiazepine and z-drug-naïve 
critical illness survivors in England are prescribed a benzodi-
azepine or z-drug within 90 days of hospital discharge is similar 
to our findings in the Lothian region of Scotland [34]. This ear-
lier study found that 6.5% of critical care survivors aged 18 years 
or older were prescribed a new hypnotic or anxiolytic within 
90 days of hospital discharge, the majority of which were benzo-
diazepines or z-drugs, but the data were not linkable to primary 
care data preventing detailed analysis of patient characteristics. 
A recent population-based study from Ontario, Canada, lim-
ited to critical care survivors over 65 years of age (mean age 76) 
found that 3.5% were dispensed a new prescription for a ben-
zodiazepine and 1.1% for a nonbenzodiazepine sedative within 
seven days of hospital discharge, the majority of which were 
prescribed by the discharging hospital [26]. Similar to our find-
ings, they also found that half of those prescribed received two 
or more prescriptions within 180 days of index discharge. Of 
note, in Ontario, z-drugs are only covered by the drug benefit 
programme if specific clinical circumstances are met, and were 
rarely prescribed, with the most commonly prescribed drug in 
their study being a benzodiazepine much less commonly used 
in the UK (lorazepam). The same group have also recently de-
scribed trends in sedative prescription after a critical care epi-
sode in their treatment-naïve older patient population cohort in 
Ontario [35]. Similar to our findings, the percentage of patients 
having a prescription for benzodiazepines decreased over time, 
demonstrating an approximate 10% annual decrease, from 6.8% 
in 2003 to 1.1% in 2019.
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TABLE 2    |    Association of new community benzodiazepine or z-drug prescription after hospital discharge in 52 846 adults surviving critical 
illness to hospital discharge.

Patient characteristics
Received 

Rx (%)
Univariable 
OR (95% CI)

Multivariable OR (95% CI) 
Complete cases n = 48 831

Sex Male 1618 (5.3) Reference Reference

Female 1151 (5.2) 0.97 (0.90–1.05) 0.92 (0.85–1.01)

Age group 18–49 533 (4.8) Reference Reference

50–64 800 (5.7) 1.19 (1.06–1.33) 0.95 (0.84–1.08)

65–79 1077 (5.3) 1.09 (0.98–1.22) 0.87 (0.76–0.99)

80+ 359 (4.8) 0.98 (0.86–1.13) 0.80 (0.67–0.94)

Ethnicity Asian 121 (4.2) 0.76 (0.63–0.92) 0.88 (0.72–1.08)

Black 54 (2.6) 0.48 (0.36–0.63) 0.54 (0.40–0.73)

Mixed 11 (3.5) 0.64 (0.35–1.17) 0.68 (0.36–1.29)

White 2553 (5.5) Reference Reference

Other 22 (2.6) 0.47 (0.31–0.72) 0.59 (0.39–0.91)

IMD quintile 1, Least deprived 536 (5.4) 1.05 (0.92–1.19) 1.16 (1.01–1.32)

2 596 (5.8) 1.12 (0.99–1.26) 1.21 (1.06–1.38)

3 523 (5.2) 1.12 (0.99–1.26) 1.05 (0.92–1.20)

4 523 (5.2) 0.95 (0.84–1.08) 1.02 (0.90–1.16)

5, Most deprived 576 (5.1) Reference Reference

Modified Elixhauser comorbidity 
counta

None 308 (4.4) Reference Reference

1 483 (4.9) 1.12 (0.97–1.30) 1.01 (0.86–1.18)

2 559 (5.7) 1.33 (1.15–1.53) 1.13 (0.97–1.33)

3 458 (5.4) 1.26 (1.08–1.46) 0.99 (0.84–1.18)

4 365 (5.6) 1.29 (1.10–1.51) 1.03 (0.86–1.24)

5 or more 596 (5.3) 1.23 (1.07–1.41) 0.92 (0.78–1.10)

History of insomnia No 2344 (4.8) Reference Reference

Yes 425 (10.4) 2.30 (2.06–2.56) 1.96 (1.74–2.21)

History of anxiety or depression No 1633 (4.5) Reference Reference

Yes 1136 (6.9) 1.58 (1.46–1.71) 1.40 (1.28–1.53)

History of psychoses No 2689 (5.2) Reference Reference

Yes 80 (7.4) 1.45 (1.14–1.81) 1.25 (0.97–1.60)

History of alcohol misuse No 2349 (5.0) Reference Reference

Yes 420 (6.7) 1.34 (1.21–1.49) 1.14 (1.01–1.29)

History of drug misuse No 2672 (5.2) Reference Reference

Yes 97 (7.7) 1.52 (1.23–1.87) 1.19 (0.94–1.50)

History of opioid prescription No 1740 (4.5) Reference Reference

Yes 1029 (7.2) 1.66 (1.53–1.80) 1.47 (1.34–1.61)

History of gabapentin/ pregabalin 
prescription

No 2559 (5.2) Reference Reference

Yes 210 (6.5) 1.29 (1.11–1.48) 1.01 (0.86–1.19)

(Continues)

 10991557, 2024, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pds.70056 by T

est, W
iley O

nline L
ibrary on [10/12/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



9 of 13

Patient characteristics
Received 

Rx (%)
Univariable 
OR (95% CI)

Multivariable OR (95% CI) 
Complete cases n = 48 831

Number of hospital admissions 
(1 year)

None 796 (4.5) Reference Reference

1 733 (5.1) 1.16 (1.05–1.29) 1.07 (0.96–1.20)

2 512 (6.2) 1.42 (1.27–1.59) 1.22 (1.07–1.39)

3+ 728 (5.8) 1.33 (1.20–1.47) 1.10 (0.97–1.23)

Number of primary care 
consultations (1 year)

0–2 596 (4.5) Reference Reference

3–7 550 (4.4) 0.97 (0.86–1.09) 1.06 (0.93–1.21)

8–14 749 (5.3) 1.19 (1.06–1.33) 1.25 (1.10–1.41)

15+ 874 (6.8) 1.55 (1.39–1.74) 1.47 (1.29–1.67)

Year of admission 2010 1358 (6.4) Reference Reference

2018 1411 (4.4) 0.68 (0.63–0.73) 0.63 (0.58–0.68)

Hospital admission method Elective 1185 (5.1) Reference Reference

Emergency 1405 (5.5) 1.09 (1.01–1.18) 1.39 (1.25–1.55)

Transfer/Other 179 (4.6) 0.91 (0.77–1.07) 1.19 (0.99–1.43)

Primary condition at index 
hospitalisation

Circulatory 817 (5.4) Reference Reference

Neoplasms 672 (6.6) 1.25 (1.12–1.39) 1.47 (1.29–1.67)

Digestive 284 (4.9) 0.91 (0.79–1.05) 0.84 (0.71–0.98)

Injury 273 (5.5) 1.04 (0.90–1.20) 0.96 (0.81–1.13)

Respiratory 223 (4.8) 0.89 (0.76–1.03) 0.75 (0.63–0.89)

Musculoskeletal 101 (4.8) 0.88 (0.71–1.09) 0.94 (0.73–1.20)

Genitourinary 71 (4.0) 0.73 (0.57–0.94) 0.74 (0.56–0.97)

Infectious 65 (4.1) 0.77 (0.59–0.99) 0.75 (0.56–0.99)

Abnormal findingsb 85 (6.5) 1.24 (0.98–1.56) 1.11 (0.86–1.43)

Other 178 (3.4) 0.62 (0.53–0.74) 0.71 (0.59–0.86)

ICU type Gen/Med/Surg 1839 (5.1) Reference Reference

Cardio/Thoracic 601 (5.8) 1.15 (1.05–1.27) 1.29 (1.14–1.45)

Neuro 141 (6.2) 1.23 (1.03–1.47) 1.32 (1.09–1.58)

Other 51 (2.5) 0.48 (0.36–0.63) 0.68 (0.50–0.92)

Total organ systems supported None 179 (4.2) Reference Reference

1 710 (4.7) 1.14 (0.97–1.35) 1.05 (0.88–1.25)

2 1540 (5.6) 1.36 (1.16–1.59) 1.18 (1.00–1.39)

3 126 (5.9) 1.45 (1.14–1.83) 1.23 (0.96–1.57)

Out-of-hours ICU discharge No 2199 (5.1) Reference Reference

Yes 433 (5.5) 1.08 (0.97–1.20) 1.08 (0.96–1.20)

Hospital LOS < 7 days 909 (4.3) Reference Reference

7–13 days 766 (5.3) 1.25 (1.13–1.38) 1.14 (1.02–1.26)

14 days or more 1094 (6.3) 1.50 (1.37–1.64) 1.28 (1.15–1.43)

Note: Multivariable models were adjusted for all covariates shown. Rx: prescription (here meaning benzodiazepine or z-drug).
Abbreviations: Gen/Med/Surg: General/Medical/Surgical; ICU: intensive care unit; IMD: index of multiple deprivation; LOS: length of stay.
aModified by removing four mental health conditions (depression, psychoses, alcohol misuse and drug misuse) for individual analysis.
bSymptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified.

TABLE 2    |    (Continued)
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The reduction in new prescribing of benzodiazepine/z-drugs 
in our study population between 2010 and 2018 is likely re-
lated to changes in patient management due to ICU practice 
guidelines published between the cohort years. In 2013, clin-
ical practice guidelines for management of adults in the ICU 
recommended minimising benzodiazepine use in lieu of seda-
tion with dexmedetomidine or propofol (e.g., for mechanical 
ventilation or other invasive procedures) [36]. In 2015, the UK 
Guidelines for the Provision of Intensive Care Services [37] 
incorporated the standard of a designated intensive care phar-
macist for every critical care unit and recommendations to 
perform medicine reconciliation. Implementation of changes 
to ICU clinical practice, such as bundles of care, have been 
demonstrated to improve patient outcomes including mortal-
ity, durations of coma, delirium, mechanical ventilation and 
length of ICU stay [38]. In turn, these improvements in ICU 
patient care are associated with reduced mental health disor-
ders in patients post-ICU and hence need for further pharma-
cologic management in recovery [1]. Medication reconciliation 
and review processes on transition from ICU also now reduce 
the risk of potentially inappropriate sedatives continuing 
without an ongoing indication [22]. In primary care, there 
have also been changes in practice to use alternative anxio-
lytic treatments including more sedating antidepressants and 
psychological therapies [14, 35, 39, 40].

It is perhaps unsurprising that patients with a history of insom-
nia, anxiety or depression have a higher incidence of benzodi-
azepine or z-drug prescribing as this is the primary indication 
of the drug class and not likely to improve after a critical ill-
ness. However, patients with a recent history of prescription 
opioid use were also more likely to be prescribed a benzodiaz-
epine or z-drug after hospital discharge. Other studies have re-
ported an association between opioid and benzodiazepine use 
in older primary care and surgical patient groups [41, 42]. Of 
concern is that the combination of opioid and benzodiazepine 
has been associated with increased risk of hospitalisation and 
death [41, 43–47].

We found variation of prescribing among primary care prac-
tices which is similar in size to other between-practice vari-
ations in care, although this variation may potentially be a 
sequela of recommendations by the discharging hospital. 
There are over 200 hospitals with ICUs throughout England; 
however, our data sources lacked a hospital identifier prevent-
ing us from exploring whether between-hospital variation 
might explain some of the between-practice variation. Of note, 
the higher variation between practices observed in patients 
receiving more than one benzodiazepine or z-drug prescrip-
tion after hospital discharge is a small, but tangible area for 
improvement considering the high potential of physiologic de-
pendency with regular use [48].

Our study has several strengths. The CPRD Aurum database, 
our primary data source, includes routinely collected data and 
prescriptions from primary care practices making it fit-for-
purpose for pharmacoepidemiologic studies. HES APC includes 
all admissions to NHS England hospitals and includes data on 
critical care stays, and ONS is based on national mortality reg-
istration which is legally required after a death. Our ability to 
include patients under 65 years of age without restriction allows 

for greatest generalisability to all survivors of critical illness and 
is uncommon when compared to published studies. We also 
used analytical methods to account for prescribing practice and 
quantify variation practices.

Our study has a number of limitations. A major limitation is 
the lack of in-hospital prescribing data  [49]. Patients receiv-
ing benzodiazepines or z-drugs from the discharging hospi-
tal would be misclassified as not receiving the medication if 
there was no subsequent prescription from their primary care 
practice, potentially underestimating the incidence of early 
prescription. However, past studies on hospitalised patients 
(not limited to critical care, and mostly limited to patients over 
65 years of age) have shown that patients starting benzodiaz-
epines and z-drugs in the hospital are frequently prescribed 
these medicines again shortly after hospital discharge [23–25, 
50, 51]. Another limitation is that we did not have prescription 
label information or the intended duration of the prescription 
from these data sources. Treatment duration is difficult to 
infer as benzodiazepines and z-drugs are often recommended 
‘as required’. Almost half of patients with new prescriptions 
did not have a postdischarge diagnosis of anxiety, depression 
or insomnia recorded (a common feature of studies using elec-
tronic health record data), which makes it hard to explore the 
appropriateness of prescribing.

Our study findings are the first to examine benzodiazepine 
and z-drug community prescribing after critical illness in a na-
tional UK cohort. These medications come with inherent risks, 
still unquantified in critical illness survivors. ICU teams need 
to effectively implement evidence-based practices that improve 
sedative medication use and review [52, 53]. System changes 
to improve the continuity of care and medicines optimisation 
in patients recovering from critical illness are also needed 
[22, 54]. It is essential that discharge summaries include dura-
tion and medication tapering/deprescribing plans for patients 
leaving the hospital with prescriptions as primary care prac-
titioners may be reluctant to stop medicines initiated in the 
hospital [25]. Additionally, primary care or post-ICU recovery 
services should include early medicine review post-patient 
discharge, and consider interventions other than pharmaco-
therapy, including psychological follow-up and assessments 
and psychological therapies for anxiety and sleep disturbances 
[40]. Finally, prescribing practice variation not explained by 
the measured variables may represent a modifiable target for 
practice improvement.

Prospective studies or availability of in-hospital prescribing 
data are needed to address whether community prescriptions 
are the result of recommendations from the discharging hos-
pital, inappropriate continuation, or initiation postdischarge. 
For those patients where benzodiazepines or z-drugs are initi-
ated in the hospital, identifying the point in the care pathway 
(e.g., ICU, ward or at hospital discharge) may help determine 
the appropriateness of community prescribing after discharge. 
Further research is then needed to understand how continu-
ity of patient care after a critical illness is effectively coordi-
nated and managed across the care interfaces and how these 
impact on medication use, patient outcomes and care satisfac-
tion. Future research should account for variation in benzodi-
azepine and z-drug prescribing. Additionally, safety studies of 
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these medicines after recent critical illness are imperative in 
these vulnerable patients. Research such as this could improve 
clinical practice and help guide further clinical policy to im-
prove patient outcomes after critical illness.

4.1   |   Conclusion

Our study found that one in 20 adult survivors of critical illness 
received a new community benzodiazepine or z-drug prescrip-
tion within 90 days of hospital discharge, with almost half of 
those receiving additional prescriptions. Further research is re-
quired to understand the source and indications for benzodiaz-
epine and z-drugs in survivors of critical illness and the impact 
of exposure on adverse drug effects. These will inform future 
priorities and focus of medicines optimisation and treatment in-
terventions in these vulnerable patients.

4.2   |   Plain Language Summary

Over half of critical care survivors have anxiety and sleep dis-
turbances within the first few months after hospital discharge. 
Our study assessed adult patients in the UK who were not pre-
scribed medications for anxiety or insomnia before they were 
hospitalised for critical care (such as benzodiazepines, like di-
azepam (Valium), or z-drugs like zolpidem (Ambien)). We then 
evaluated the occurrence of new and continued prescriptions, 
as well as factors associated with prescribing after critical care 
hospitalisation. We considered patients' sex, age, ethnicity and 
socioeconomic status. We also factored their medical history, 
main condition for hospitalisation, as well as specific informa-
tion relating to their critical illness. Among over 50 000 survi-
vors that we studied, we found that one in 20 were prescribed 
a new benzodiazepine or z-drug by their primary care provider 
within 90 days of hospital discharge, and almost half of these 
were prescribed more than once. Patients with a history of in-
somnia, anxiety or depression, and recent opioid prescription 
were most likely to receive a new prescription. Sex was not asso-
ciated with new prescription and older patients were less likely 
to receive a prescription. Whether prescribed anxiety medica-
tions or sleeping pills are safe in critical care survivors requires 
further research.

Acknowledgements

The authors would like to thank Drs Luna De Ferrari and Daga 
Panas for help with data extraction. This study is based in part on 
data from the CPRD obtained under licence from the UK Medicines 
and Healthcare products Regulatory Agency. The data are provided 
by patients and collected by the NHS as part of their care and sup-
port. The interpretation and conclusions contained in this study are 
those of the author/s alone. Hospital Episode Statistics (HES) and/or 
Office for National Statistics (ONS) data: Copyright (2024), re-used 
with the permission of The Health & Social Care Information Centre. 
All rights reserved.

Conflicts of Interest

The authors declare no conflicts of interest.

References

1. M. E. Mikkelsen, M. Still, B. J. Anderson, et al., “Society of Critical 
Care Medicine's International Consensus Conference on Prediction and 
Identification of Long-Term Impairments After Critical Illness,” Criti-
cal Care Medicine 48, no. 11 (2020): 1670–1679, https://​doi.​org/​10.​1097/​
CCM.​00000​00000​004586.

2. D. S. Davydow, J. M. Gifford, S. V. Desai, D. M. Needham, and O. J. Bi-
envenu, “Posttraumatic Stress Disorder in General Intensive Care Unit 
Survivors: A Systematic Review,” General Hospital Psychiatry 30, no. 
5 (2008): 421–434, https://​doi.​org/​10.​1016/j.​genho​sppsy​ch.​2008.​05.​006.

3. D. S. Davydow, J. M. Gifford, S. V. Desai, O. J. Bienvenu, and D. M. 
Needham, “Depression in General Intensive Care Unit Survivors: A 
Systematic Review,” Intensive Care Medicine 35, no. 5 (2009): 796–809, 
https://​doi.​org/​10.​1007/​s0013​4-​009-​1396-​5.

4. C. Battle, K. James, and P. Temblett, “Depression Following Critical 
Illness: Analysis of Incidence and Risk Factors,” Journal of the Inten-
sive Care Society 16, no. 2 (2015): 105–108, https://​doi.​org/​10.​1177/​17511​
43714​559904.

5. A. M. Parker, T. Sricharoenchai, S. Raparla, K. W. Schneck, O. J. Bi-
envenu, and D. M. Needham, “Posttraumatic Stress Disorder in Criti-
cal Illness Survivors: A Metaanalysis,” Critical Care Medicine 43, no. 
5 (2015): 1121–1129, https://​doi.​org/​10.​1097/​CCM.​00000​00000​000882.

6. E. C. Parsons, C. L. Hough, M. V. Vitiello, D. Zatzick, and D. S. Davy-
dow, “Insomnia Is Associated With Quality of Life Impairment in 
Medical-Surgical Intensive Care Unit Survivors,” Heart Lung J Crit Care 
44, no. 2 (2015): 89–94, https://​doi.​org/​10.​1016/j.​hrtlng.​2014.​11.​002.

7. S. Nikayin, A. Rabiee, M. D. Hashem, et al., “Anxiety Symptoms in 
Survivors of Critical Illness: A Systematic Review and Meta-Analysis,” 
General Hospital Psychiatry 43 (2016): 23–29, https://​doi.​org/​10.​1016/j.​
genho​sppsy​ch.​2016.​08.​005.

8. A. Rabiee, S. Nikayin, M. D. Hashem, et al., “Depressive Symptoms 
After Critical Illness: A Systematic Review and Meta-Analysis,” Critical 
Care Medicine 44, no. 9 (2016): 1744–1753, https://​doi.​org/​10.​1097/​CCM.​
00000​00000​001811.

9. K. J. Solverson, P. A. Easton, and C. J. Doig, “Assessment of Sleep 
Quality Post-Hospital Discharge in Survivors of Critical Illness,” Respi-
ratory Medicine 114 (2016): 97–102, https://​doi.​org/​10.​1016/j.​rmed.​2016.​
03.​009.

10. E. Prince, T. A. Gerstenblith, D. Davydow, and O. J. Bienvenu, “Psy-
chiatric Morbidity After Critical Illness,” Critical Care Clinics 34, no. 4 
(2018): 599–608, https://​doi.​org/​10.​1016/j.​ccc.​2018.​06.​006.

11. C. Righy, R. G. Rosa, R. T. A. da Silva, et  al., “Prevalence of 
Post-Traumatic Stress Disorder Symptoms in Adult Critical Care 
Survivors: A Systematic Review and Meta-Analysis,” Critical Care 
(London, England) 23, no. 1 (2019): 213, https://​doi.​org/​10.​1186/​s1305​
4-​019-​2489-​3.

12. M. T. Altman, M. P. Knauert, and M. A. Pisani, “Sleep Disturbance 
After Hospitalization and Critical Illness: A Systematic Review,” Annals 
of the American Thoracic Society 14, no. 9 (2017): 1457–1468, https://​doi.​
org/​10.​1513/​Annal​sATS.​20170​2-​148SR​.

13. C. Huerta, V. Abbing-Karahagopian, G. Requena, 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,” Pharmacoepidemi-
ology and Drug Safety 25, no. Suppl 1 (2016): 56–65, https://​doi.​org/​10.​
1002/​pds.​3825.

14. C. Archer, S. J. MacNeill, B. Mars, K. Turner, D. Kessler, and N. Wiles, 
“Rise in Prescribing for Anxiety in UK Primary Care Between 2003 and 
2018: A Population-Based Cohort Study Using Clinical Practice Research 
Datalink,” British Journal of General Practice 72 (2022): e511–e518, 
https://​doi.​org/​10.​3399/​BJGP.​2021.​0561.

 10991557, 2024, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pds.70056 by T

est, W
iley O

nline L
ibrary on [10/12/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1097/CCM.0000000000004586
https://doi.org/10.1097/CCM.0000000000004586
https://doi.org/10.1016/j.genhosppsych.2008.05.006
https://doi.org/10.1007/s00134-009-1396-5
https://doi.org/10.1177/1751143714559904
https://doi.org/10.1177/1751143714559904
https://doi.org/10.1097/CCM.0000000000000882
https://doi.org/10.1016/j.hrtlng.2014.11.002
https://doi.org/10.1016/j.genhosppsych.2016.08.005
https://doi.org/10.1016/j.genhosppsych.2016.08.005
https://doi.org/10.1097/CCM.0000000000001811
https://doi.org/10.1097/CCM.0000000000001811
https://doi.org/10.1016/j.rmed.2016.03.009
https://doi.org/10.1016/j.rmed.2016.03.009
https://doi.org/10.1016/j.ccc.2018.06.006
https://doi.org/10.1186/s13054-019-2489-3
https://doi.org/10.1186/s13054-019-2489-3
https://doi.org/10.1513/AnnalsATS.201702-148SR
https://doi.org/10.1513/AnnalsATS.201702-148SR
https://doi.org/10.1002/pds.3825
https://doi.org/10.1002/pds.3825
https://doi.org/10.3399/BJGP.2021.0561


12 of 13 Pharmacoepidemiology and Drug Safety, 2024

15. F. Barbone, A. D. McMahon, P. G. Davey, et al., “Association of Road-
Traffic Accidents With Benzodiazepine Use,” Lancet (London, England) 
352, no. 9137 (1998): 1331–1336, https://​doi.​org/​10.​1016/​s0140​-​6736(98)​
04087​-​2.

16. J. Brandt and C. Leong, “Benzodiazepines and Z-Drugs: An Updated 
Review of Major Adverse Outcomes Reported on in Epidemiologic Re-
search,” Drugs in R&D 17, no. 4 (2017): 493–507, https://​doi.​org/​10.​1007/​
s4026​8-​017-​0207-​7.

17. K. Donnelly, R. Bracchi, J. Hewitt, P. A. Routledge, and B. Carter, 
“Benzodiazepines, Z-Drugs and the Risk of Hip Fracture: A System-
atic Review and Meta-Analysis,” PLoS One 12, no. 4 (2017): e0174730, 
https://​doi.​org/​10.​1371/​journ​al.​pone.​0174730.

18. K. Harbourt, O. N. Nevo, R. Zhang, V. Chan, and D. Croteau, “As-
sociation of Eszopiclone, Zaleplon, or Zolpidem With Complex Sleep 
Behaviors Resulting in Serious Injuries, Including Death,” Pharmaco-
epidemiology and Drug Safety 29, no. 6 (2020): 684–691, https://​doi.​org/​
10.​1002/​pds.​5004.

19. S. L. Hiser, A. Fatima, M. Ali, and D. M. Needham, “Post-Intensive 
Care Syndrome (PICS): Recent Updates,” Journal of Intensive Care 11, 
no. 1 (2023): 23, https://​doi.​org/​10.​1186/​s4056​0-​023-​00670​-​7.

20. M. S. Herridge and É. Azoulay, “Outcomes After Critical Illness. 
Hardin CC, Ed,” New England Journal of Medicine 388, no. 10 (2023): 
913–924, https://​doi.​org/​10.​1056/​NEJMr​a2104669.

21. A. Short, J. McPeake, M. Andonovic, et  al., “Medication-Related 
Problems in Critical Care Survivors: A Systematic Review,” Eur J Hosp 
Pharm Sci Pract 30, no. 5 (2023): 250–256, https://​doi.​org/​10.​1136/​ejhph​
arm-​2023-​003715.

22. R. S. Bourne, M. S. Herridge, and L. D. Burry, “Less Inappropriate 
Medication: First Steps in Medication Optimization to Improve Post-
Intensive Care Patient Recovery,” Intensive Care Medicine 50, no. 6 
(2024): 982–985, https://​doi.​org/​10.​1007/​s0013​4-​024-​07405​-​8.

23. C. M. Bell, H. D. Fischer, S. S. Gill, et al., “Initiation of Benzodiaz-
epines in the Elderly After Hospitalization,” Journal of General Inter-
nal Medicine 22, no. 7 (2007): 1024–1029, https://​doi.​org/​10.​1007/​s1160​
6-​007-​0194-​4.

24. D. C. Scales, H. D. Fischer, P. Li, et  al., “Unintentional Contin-
uation of Medications Intended for Acute Illness After Hospital 
Discharge: A Population-Based Cohort Study,” Journal of General 
Internal Medicine 31, no. 2 (2016): 196–202, https://​doi.​org/​10.​1007/​
s1160​6-​015-​3501-​5.

25. S. Coll, M. E. Walsh, T. Fahey, and F. Moriarty, “Hospital Initiation 
of Benzodiazepines and Z-Drugs in Older Adults and Discontinuation 
in Primary Care,” Res Soc Adm Pharm RSAP 18, no. 4 (2022): 2670–
2674, https://​doi.​org/​10.​1016/j.​sapha​rm.​2021.​06.​001.

26. L. D. Burry, C. M. Bell, A. Hill, et  al., “New and Persistent Seda-
tive Prescriptions Among Older Adults Following a Critical Illness: A 
Population-Based Cohort Study,” Chest 163, no. 6 (2023): 1425–1436, 
https://​doi.​org/​10.​1016/j.​chest.​2022.​12.​033.

27. University of Edinburgh, “Artificial Intelligence and Multimor-
bidity: Clustering in Individuals, Space and Clinical Context,” 2023, 
https://​www.​ed.​ac.​uk/​usher/​​aim-​cisc.

28. A. Wolf, D. Dedman, J. Campbell, et  al., “Data Resource Profile: 
Clinical Practice Research Datalink (CPRD) Aurum,” International 
Journal of Epidemiology 48, no. 6 (2019): 1740–1740g, https://​doi.​org/​
10.​1093/​ije/​dyz034.

29. A. Herbert, L. Wijlaars, A. Zylbersztejn, D. Cromwell, and P. Hard-
elid, “Data Resource Profile: Hospital Episode Statistics Admitted Pa-
tient Care (HES APC),” International Journal of Epidemiology 46, no. 4 
(2017): 1093–1093i, https://​doi.​org/​10.​1093/​ije/​dyx015.

30. Clinical Practice Research Datalink, “CPRD linked data|CPRD,” 
2024, https://​www.​cprd.​com/​cprd-​linke​d-​data.

31. UK Cabinet Office, “Writing About Ethnicity–Gov.UK,” 2021, 
https://​www.​ethni​city-​facts​-​figur​es.​servi​ce.​gov.​uk/​style​-​guide/​​writi​
ng-​about​-​ethni​city/​.

32. B. J. Moore, S. White, R. Washington, N. Coenen, and A. Elixhauser, 
“Identifying Increased Risk of Readmission and in-Hospital Mortality 
Using Hospital Administrative Data: The AHRQ Elixhauser Comorbid-
ity Index,” Medical Care 55, no. 7 (2017): 698–705, https://​doi.​org/​10.​
1097/​MLR.​00000​00000​000735.

33. N. Sommet and D. Morselli, “Keep Calm and Learn Multilevel Logis-
tic Modeling: A Simplified Three-Step Procedure Using Stata, R, Mplus, 
and SPSS,” International Review of Social Psychology 30, no. 1 (2017): 
203–218, https://​doi.​org/​10.​5334/​irsp.​90.

34. E. T. Mansi, C. T. Rentsch, R. S. Bourne, B. Guthrie, and N. I. Lone, 
“Psychotropic Prescribing After Hospital Discharge in Survivors of Crit-
ical Illness, a Retrospective Cohort Study (2012-2019),” Journal of the 
Intensive Care Society 25, no. 2 (2024): 171–180, https://​doi.​org/​10.​1177/​
17511​43723​1223470.

35. L. D. Burry, C. M. Bell, A. Hill, et al., “Trends in Sedative Prescrip-
tion Among Older Adults After Critical Illness: A Population-Based 
Cohort Study,” American Journal of Respiratory and Critical Care Med-
icine 210, no. 5 (2024): 680–683, https://​doi.​org/​10.​1164/​rccm.​20240​
3-​0492RL.

36. J. Barr, G. L. Fraser, K. Puntillo, et al., “Clinical Practice Guidelines 
for the Management of Pain, Agitation, and Delirium in Adult Patients 
in the Intensive Care Unit,” Critical Care Medicine 41, no. 1 (2013): 263–
306, https://​doi.​org/​10.​1097/​CCM.​0b013​e3182​783b72.

37. Faculty of Intensive Care Medicine, “Guidelines for the Provision 
of Intensive Care Services | The Faculty of Intensive Care Medicine,” 
2024, https://​www.​ficm.​ac.​uk/​stand​ards/​guide​lines​-​for-​the-​provi​sion-​
of-​inten​sive-​care-​services.

38. B. T. Pun, M. C. Balas, M. A. Barnes-Daly, et al., “Caring for Criti-
cally Ill Patients With the ABCDEF Bundle: Results of the ICU Libera-
tion Collaborative in Over 15,000 Adults,” Critical Care Medicine 47, no. 
1 (2019): 3–14, https://​doi.​org/​10.​1097/​CCM.​00000​00000​003482.

39. National Institute for Health Care and Excellence (NICE), “Com-
mon Mental Health Problems: Identification and Pathways to care 
Clinical Guideline [CG123],” 2011, https://​www.​nice.​org.​uk/​guida​
nce/​cg123​.

40. NHS England, “NHS Talking Therapies, for Anxiety and Depres-
sion,” 2008, https://​www.​engla​nd.​nhs.​uk/​menta​l-​health/​adults/​nhs-​
talki​ng-​thera​pies/​.

41. M. I. Sigurdsson, S. Helgadottir, T. E. Long, et al., “Association Be-
tween Preoperative Opioid and Benzodiazepine Prescription Patterns 
and Mortality After Noncardiac Surgery,” JAMA Surgery 154, no. 8 
(2019): e191652, https://​doi.​org/​10.​1001/​jamas​urg.​2019.​1652.

42. C. D'Aiuto, C. Lunghi, L. Guénette, et al., “Factors Associated With 
Potentially Inappropriate Opioid Use in Community-Living Older 
Adults Consulting in Primary Care,” International Journal of Geriatric 
Psychiatry 37 (2022): 5780, https://​doi.​org/​10.​1002/​gps.​5780.

43. E. C. Sun, A. Dixit, K. Humphreys, B. D. Darnall, L. C. Baker, and S. 
Mackey, “Association Between Concurrent Use of Prescription Opioids 
and Benzodiazepines and Overdose: Retrospective Analysis,” BMJ 356 
(2017): j760, https://​doi.​org/​10.​1136/​bmj.​j760.

44. M. Boon, E. van Dorp, S. Broens, and F. Overdyk, “Combining Opi-
oids and Benzodiazepines: Effects on Mortality and Severe Adverse Re-
spiratory Events,” Ann Palliat Med 9, no. 2 (2020): 542–557, https://​doi.​
org/​10.​21037/​​apm.​2019.​12.​09.

45. J. Cho, M. M. Spence, F. Niu, R. L. Hui, P. Gray, and S. Steinberg, “Risk 
of Overdose With Exposure to Prescription Opioids, Benzodiazepines, 
and Non-benzodiazepine Sedative-Hypnotics in Adults: A Retrospective 
Cohort Study,” Journal of General Internal Medicine 35, no. 3 (2020): 696–
703, https://​doi.​org/​10.​1007/​s1160​6-​019-​05545​-​y.

 10991557, 2024, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pds.70056 by T

est, W
iley O

nline L
ibrary on [10/12/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1016/s0140-6736(98)04087-2
https://doi.org/10.1016/s0140-6736(98)04087-2
https://doi.org/10.1007/s40268-017-0207-7
https://doi.org/10.1007/s40268-017-0207-7
https://doi.org/10.1371/journal.pone.0174730
https://doi.org/10.1002/pds.5004
https://doi.org/10.1002/pds.5004
https://doi.org/10.1186/s40560-023-00670-7
https://doi.org/10.1056/NEJMra2104669
https://doi.org/10.1136/ejhpharm-2023-003715
https://doi.org/10.1136/ejhpharm-2023-003715
https://doi.org/10.1007/s00134-024-07405-8
https://doi.org/10.1007/s11606-007-0194-4
https://doi.org/10.1007/s11606-007-0194-4
https://doi.org/10.1007/s11606-015-3501-5
https://doi.org/10.1007/s11606-015-3501-5
https://doi.org/10.1016/j.sapharm.2021.06.001
https://doi.org/10.1016/j.chest.2022.12.033
https://www.ed.ac.uk/usher/aim-cisc
https://doi.org/10.1093/ije/dyz034
https://doi.org/10.1093/ije/dyz034
https://doi.org/10.1093/ije/dyx015
https://www.cprd.com/cprd-linked-data
https://www.ethnicity-facts-figures.service.gov.uk/style-guide/writing-about-ethnicity/
https://www.ethnicity-facts-figures.service.gov.uk/style-guide/writing-about-ethnicity/
https://doi.org/10.1097/MLR.0000000000000735
https://doi.org/10.1097/MLR.0000000000000735
https://doi.org/10.5334/irsp.90
https://doi.org/10.1177/17511437231223470
https://doi.org/10.1177/17511437231223470
https://doi.org/10.1164/rccm.202403-0492RL
https://doi.org/10.1164/rccm.202403-0492RL
https://doi.org/10.1097/CCM.0b013e3182783b72
https://www.ficm.ac.uk/standards/guidelines-for-the-provision-of-intensive-care-services
https://www.ficm.ac.uk/standards/guidelines-for-the-provision-of-intensive-care-services
https://doi.org/10.1097/CCM.0000000000003482
https://www.nice.org.uk/guidance/cg123
https://www.nice.org.uk/guidance/cg123
https://www.england.nhs.uk/mental-health/adults/nhs-talking-therapies/
https://www.england.nhs.uk/mental-health/adults/nhs-talking-therapies/
https://doi.org/10.1001/jamasurg.2019.1652
https://doi.org/10.1002/gps.5780
https://doi.org/10.1136/bmj.j760
https://doi.org/10.21037/apm.2019.12.09
https://doi.org/10.21037/apm.2019.12.09
https://doi.org/10.1007/s11606-019-05545-y


13 of 13

46. V. Sharma, S. H. Simpson, S. Samanani, E. Jess, and D. T. Eurich, 
“Concurrent Use of Opioids and Benzodiazepines/Z-Drugs in Alberta, 
Canada and the Risk of Hospitalisation and Death: A Case Cross-Over 
Study,” BMJ Open 10, no. 11 (2020): e038692, https://​doi.​org/​10.​1136/​
bmjop​en-​2020-​038692.

47. W. A. Ray, C. P. Chung, K. T. Murray, B. A. Malow, J. R. Daugherty, 
and C. M. Stein, “Mortality and Concurrent Use of Opioids and Hypnot-
ics in Older Patients: A Retrospective Cohort Study,” PLoS Medicine 18, 
no. 7 (2021): e1003709, https://​doi.​org/​10.​1371/​journ​al.​pmed.​1003709.

48. L. Peng, K. L. Morford, and X. A. Levander, “Benzodiazepines and 
Related Sedatives,” Medical Clinics of North America 106, no. 1 (2022): 
113–129, https://​doi.​org/​10.​1016/j.​mcna.​2021.​08.​012.

49. B. Goldacre and B. MacKenna, “The NHS Deserves Better Use of 
Hospital Medicines Data,” BMJ 370 (2020): m2607, https://​doi.​org/​10.​
1136/​bmj.​m2607​.

50. R. Stuffken, R. P. van Hulten, E. R. Heerdink, K. L. L. Movig, and 
A. C. G. Egberts, “The Impact of Hospitalisation on the Initiation and 
Long-Term Use of Benzodiazepines,” European Journal of Clinical 
Pharmacology 61, no. 4 (2005): 291–295, https://​doi.​org/​10.​1007/​s0022​
8-​005-​0918-​5.

51. A. Zisberg, E. Shadmi, G. Sinoff, N. Gur-Yaish, E. Srulovici, and T. 
Shochat, “Hospitalization as a Turning Point for Sleep Medication Use 
in Older Adults: Prospective Cohort Study,” Drugs & Aging 29, no. 7 
(2012): 565–576, https://​doi.​org/​10.​1007/​BF032​62274​.

52. J. L. Stollings, J. W. Devlin, J. C. Lin, B. T. Pun, D. Byrum, and J. 
Barr, “Best Practices for Conducting Interprofessional Team Rounds to 
Facilitate Performance of the ICU Liberation (ABCDEF) Bundle,” Crit-
ical Care Medicine 48, no. 4 (2020): 562–570, https://​doi.​org/​10.​1097/​
CCM.​00000​00000​004197.

53. R. S. Bourne, J. K. Jennings, M. Panagioti, A. Hodkinson, A. Sut-
ton, and D. M. Ashcroft, “Medication-Related Interventions to Improve 
Medication Safety and Patient Outcomes on Transition From Adult In-
tensive Care Settings: A Systematic Review and Meta-Analysis,” BMJ 
Quality and Safety 31, no. 8 (2022): 609–622, https://​doi.​org/​10.​1136/​
bmjqs​-​2021-​013760.

54. S. P. Taylor, S. Murphy, A. Rios, et al., “Effect of a Multicomponent 
Sepsis Transition and Recovery Program on Mortality and Readmis-
sions After Sepsis: The Improving Morbidity During Post-Acute Care 
Transitions for Sepsis Randomized Clinical Trial,” Critical Care Med-
icine 50, no. 3 (2022): 469–479, https://​doi.​org/​10.​1097/​CCM.​00000​
00000​005300.

Supporting Information

Additional supporting information can be found online in the 
Supporting Information section.

 10991557, 2024, 12, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pds.70056 by T

est, W
iley O

nline L
ibrary on [10/12/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1136/bmjopen-2020-038692
https://doi.org/10.1136/bmjopen-2020-038692
https://doi.org/10.1371/journal.pmed.1003709
https://doi.org/10.1016/j.mcna.2021.08.012
https://doi.org/10.1136/bmj.m2607
https://doi.org/10.1136/bmj.m2607
https://doi.org/10.1007/s00228-005-0918-5
https://doi.org/10.1007/s00228-005-0918-5
https://doi.org/10.1007/BF03262274
https://doi.org/10.1097/CCM.0000000000004197
https://doi.org/10.1097/CCM.0000000000004197
https://doi.org/10.1136/bmjqs-2021-013760
https://doi.org/10.1136/bmjqs-2021-013760
https://doi.org/10.1097/CCM.0000000000005300
https://doi.org/10.1097/CCM.0000000000005300

	Patient Characteristics and Practice Variation Associated With New Community Prescription of Benzodiazepine and z-Drug Hypnotics After Critical Illness: A Retrospective Cohort Study Using the UK Clinical Practice Research Datalink
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Study Design, Setting and Participants
	2.2   |   Data Sources and Linkage
	2.3   |   Post Hoc Analysis
	2.4   |   Statistical Methods
	2.5   |   Sensitivity Analysis

	3   |   Results
	3.1   |   New Community Benzodiazepine and z-Drug Prescription
	3.2   |   Between-Practice Variation
	3.3   |   Sensitivity Analyses

	4   |   Discussion
	4.1   |   Conclusion
	4.2   |   Plain Language Summary

	Acknowledgements
	Conflicts of Interest
	References


