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CLINICAL INVESTIGATION

Psychoactive Medication Prescribing After 
Critical Illness in American Adults Not Justified 
by a Documented Supporting Diagnosis
OBJECTIVES: To describe psychoactive medication (PM) prescribing in the 30 
days after an ICU admission requiring mechanical ventilation not supported by a 
documented diagnosis in American adults not prescribed a PM before ICU ad-
mission. This nondiagnostically supported PM prescribing was explored in patient 
subgroups and for up to 2 years.

DESIGN, SETTING, AND PATIENTS: This retrospective cohort study analyzed 
data from the U.S. claims database PharMetrics Plus for Academics for adults 
admitted to an ICU requiring invasive mechanical ventilation between January 1, 
2018, and December 31, 2019. Patients prescribed a PM or admitted to an ICU 
or long-term care facility in the year prior, or who ended insurance coverage dur-
ing the index hospitalization, were excluded.

INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: Common and uncommon diag-
nostic codes potentially justifying each PM class prescription were identified using 
a literature review and expert consensus. A total of 416 of 7898 patients (5.3%) 
were newly prescribed 484 PMs across four PM classes in the 30-day post-
discharge period [193 anxiolytics (39.9%), 176 antidepressants (36.2%), 103 
antipsychotics (21.3%), and 12 sleep aids (2.5%)]. A total of 207 prescriptions 
(42.8%) of these 484 PM prescriptions were not accompanied by a documented 
supporting diagnosis: 54 of 103 antipsychotics (52.4%), 88 of 193 anxiolytics 
(45.6%), 5 of 12 sleep aids (41.7%), and 60 of 176 antidepressants (44.1%). 
Patient subgroups significantly associated with greater 30-day PM prescribing 
not supported by a documented diagnosis were: younger than 65 (antipsychot-
ics); no history of dementia (anxiolytics); a discharge to home (antidepressants, 
antipsychotics); and ICU readmission (sleep aids). New PM prescribing in the 
absence of a supporting documented diagnosis persisted over the next 2 years 
(31–90 d, 24.7%; 91–180 d, 37.8%; 181–365 d, 42.7%; 366–730 d, 36.6%)

CONCLUSIONS: Although the prevalence of new PM prescribing to American 
ICU survivors in the 30 days after discharge is relatively low, nearly half is not 
supported by a documented diagnosis. Future prospective research should de-
termine the prevalence of nondiagnostically documented PM prescribing that is 
unwarranted.

KEYWORDS: antidepressants; antipsychotics; hypnotics and sedatives; 
inappropriate prescribing; intensive care; psychiatric conditions; sleep aids

ICU survivors often experience persistent psychologic symptoms leading 
to new diagnoses of anxiety, depression, stress-related conditions, and 
sleep disorders (1–13). Psychoactive medications (PMs) such as anxiolyt-

ics, antipsychotics, antidepressants, and sleep aids are often continued from the 
ICU, restarted from the pre-ICU period (14–18), or newly prescribed to treat 
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these conditions (7–13). Prescribing a PM in the ab-
sence of a documented supporting diagnosis may be 
unwarranted and increase the risk for side effects in-
cluding sedation, respiratory depression, and delirium 
(19–22).

Multiple studies have evaluated post-ICU PM pre-
scribing (7–13) but only two excluded patients taking 
a PM(s) before ICU admission (7, 8) and only one con-
sidered whether a documented diagnosis supported 
this prescribing (12). However, this study (12) failed to 
consider whether the documented diagnoses preceded 
PM prescribing and was limited to only three diagno-
ses (i.e., anxiety, depression, and insomnia). Most of 
these studies have focused on only one PM class (e.g., 
benzodiazepines [8, 12] or antidepressants [13]) or 
ICU population (e.g., medical [9] or traumatic brain 
injury [10]). Lastly, none of these studies (7–13) were 
conducted in the United States, where PM prescribing 
patterns may be different from other countries (23).

Given these current gaps, we sought to leverage 
real-world data to characterize new post-ICU PM pre-
scribing in U.S. adults, across multiple PM classes, in 
the first 30 days after hospital discharge not supported 
by a documented diagnosis. We also explored whether 
certain patients are more likely to be prescribed a 
PM in the absence of a documented diagnosis during 
this period and whether it persists in the 2 years after 

ICU hospitalization discharge. This study represents 
a first step toward characterizing PM prescribing in 
U.S. survivors of critical illness that may be clinically 
unwarranted.

MATERIALS AND METHODS

Data Source

This retrospective cohort analysis used the IQVIA 
PharMetrics Plus for Academics (P+) database (IQVIA, 
Durham, NC) licensed to Northeastern University 
(NU) for 2017–2022. The P+ U.S. health insurance 
claims database (IQVIA, Durham, NC) includes a 
cross-section of patients fully insured by multiple pri-
vate insurance plans, including Medicare Advantage 
across all geographic areas (24). The NU Institutional 
Review Board (IRB) waived approval (IRB#24-02-
36); study reporting adheres to Strengthening the 
Reporting of Observational Studies in Epidemiology 
(25).

Study Population

We included adults admitted to a hospital with an 
ICU unit who required invasive mechanical ven-
tilation (IMV) from January 1, 2018 to December 
31, 2019 (Supplemental Digital Content [SDC] 
1, Supplemental Table 1, https://links.lww.com/
CCM/I41) with continuous insurance coverage in 
the year before the index hospitalization (SDC2, 
Supplemental Fig. 1, https://links.lww.com/CCM/
I41). The 2018–2019 study period was selected to 
avoid ICU admissions during the COVID-19 pan-
demic when post-ICU PM prescribing practices and 
diagnostic documentation may have been different 
(26). We focused our study on “critically ill” patients 
given that severity of illness and post intensive care 
syndrome (PICS) are linked (27, 28). With some of 
the data needed to calculate severity of illness scores 
not available in P+, we limited our cohort to patients 
requiring IMV—an indicator of greater ICU severity 
of illness that has been used in prior studies (29–35). 
We excluded patients with factor(s) that might skew 
post-hospitalization PM prescribing estimates (SDC 
7, Supplemental Fig. 2, https://links.lww.com/CCM/
I41): prescribed any PM or admitted to an ICU or a 
chronic care facility in the prior 12 months; admit-
ted to the ICU with a toxicological emergency; loss 

 
KEY POINTS

Question: How often are psychoactive medica-
tions prescribed to American adults in the 30 days 
after an ICU hospitalization when a diagnosis sup-
porting this prescription is not documented?

Findings: A total of 416 patients (5.3%) were 
newly prescribed 484 psychoactive medications 
in the 30 days after their ICU hospitalization. A 
diagnosis supporting 207 of these prescriptions 
(42.8%) was not documented.

Meaning: Nearly half of the psychoactive medi-
cations newly prescribed in the month after an 
ICU hospitalization do not have a documented di-
agnosis supporting use. Future research should 
investigate the extent to which psychoactive medi-
cations are prescribed solely with an absence of 
a documented diagnosis vs. a true lack of clinical 
indication.
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of insurance during the ICU hospitalization; or dis-
charged to hospice.

Outcomes

Using a literature review, we identified anxiolytics, 
antidepressants, antipsychotics, and nonbenzodiaz-
epine sleep aids as the most common PM types pre-
scribed after ICU hospitalization. We also considered 
individual PM classes (e.g., benzodiazepines) within 
these four PM types. We then assigned each PM type 
and class to their established Anatomical Therapeutic 
Chemical codes (SDC 3, Supplemental Table 2, 
https://links.lww.com/CCM/I41) (36–38).

Prescriber notes, which could include a clinical ra-
tionale for a PM being prescribed, are not available 
in P+. We therefore relied on the presence of a docu-
mented diagnosis code(s) on or before the date the PM 
was prescribed to define whether prescribing of the 
PM was diagnostically supported. Through literature 
review and author consensus, we constructed a list of 
psychiatric diagnoses using International Classification 
of Diseases, 10th revision-clinical modification codes 
that could be treated with one or more of the PM 
types/classes (39–46). These included anxiety, mood 
disorders (e.g., bipolar disorders, depression), person-
ality disorders, nonmood–related psychotic disorders, 
stress-related disorders, and sleep disorders (SDC 4, 
Supplemental Table 3, https://links.lww.com/CCM/
I41).

Next, through literature review and author con-
sensus, we constructed a list of non-psychiatric 
diagnoses (i.e., pain, migraine, and mild cognitive im-
pairment/dementia) that could also serve as an indica-
tion for PM prescribing (SDC 5, Supplemental Table 
4, https://links.lww.com/CCM/I41). Finally, through 
published guideline recommendations and author 
consensus, we subjectively categorized each of these 
psychiatric and nonpsychiatric diagnoses as being ei-
ther common or less commonly treated with one or 
more of the PM types/classes (SDC 6, Supplemental 
Table 5, https://links.lww.com/CCM/I41) (38–46).

All medications were mapped into RxNorm. Data 
on all post-ICU PM prescribing and each common 
and less common documented diagnosis were col-
lected from the start of follow-up (i.e., the index hos-
pitalization end date) to either medical insurance plan 
disenrollment or 2 years, whichever came first. If a 
patient changes insurance, the P + database considers 

them disenrolled. For each first post-ICU PM pre-
scription, we looked for the documented presence of 
all common and less common diagnoses relevant to 
the PM prescribed in the prior 30 days for the 0–30 
day post-ICU hospitalization PM prescribing window, 
in the prior 90 days for the 31–90-day PM prescribing 
window, and in the prior 180 days for the day 91–180, 
181–365, and 366–730 prescribing windows. Post-ICU 
diagnoses were not required to be new as long as they 
were documented within the specified timeframe. For 
patients prescribed two different PM classes from the 
same type (e.g., both a tricyclic and selective serotonin 
reuptake inhibitor antidepressant), each PM class was 
counted and evaluated separately.

The primary outcome was the absence of either a 
common or less common diagnosis on or within the 
first 30 days after index hospitalization discharge. This 
outcome was selected on a post hoc basis to better 
align our analysis to the post-ICU hospitalization pe-
riod most closely connected with the index ICU ad-
mission (SDC 7, Supplemental Fig. 2, https://links.
lww.com/CCM/I41). We also conducted an explora-
tory analysis of new PM prescribing, and whether it 
was supported by a documented common or less com-
mon diagnosis, for the following additional post hospi-
talization periods: 31–90 days, 91–180 days, 181–365 
days, and 366–730 days.

Study Variables

The following characteristics were collected: 1) 
Baseline at ICU admission: Age, sex, geographic re-
gion. 2) Baseline within 1 year before the index hos-
pitalization: Carlson Comorbidity Index (CCI) (47), 
Hospital Frailty Risk Score (HFRS) (48), history of 
psychotherapy, the presence of common psychiatric 
diagnoses, mild cognitive impairment, dementia, a 
prescribed medication for cognitive decline (49), and a 
prior hospitalization including its duration. 3) During 
the index hospitalization: Admission type (i.e., med-
ical vs. surgical), based on the admission or primary 
diagnosis within 3 days before the ICU admission date 
and the Current Procedural Terminology (CPT) codes 
recorded during the index hospitalization. 4) During 
the 2 years after index hospitalization: Time to first 
outpatient/office visit, rehospitalization, or ICU read-
mission (with IMV), and psychotherapy session(s). 5) 
Date of medical insurance (dis)enrollment. The source 
tables or packages used to obtain each of the above 
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covariates can be found in SDC 8, Supplemental Table 
6, (https://links.lww.com/CCM/I41).

Statistical Analysis

Descriptive analyses of study cohort characteristics 
were conducted. Continuous variables were expressed 
as median and interquartile range (IQR) or as mean 
and sd. Categorical variables were expressed as counts 
and percentages. Among patients prescribed a PM(s), 
we presented the numbers and proportions of these 
PM(s) having greater than or equal to 1 common 
indication(s), greater than or equal to 1 less common 
indication(s), no indication, and each common diag-
nosis by any PM, each PM type, and each PM class.

Complete cases of outcome variables were used 
in the analyses. Missing data for the baseline vari-
ables were reported (50). Statistical significance was 
defined as a two-sided p value of less than 0.05. The 
Observational Health Data Sciences and Informatics 
CohortGenerator and FeatureExtraction R packages 
were used to generate the cohort and variables (51, 52). 
Data analysis was performed using R Version 4.0.3 (R 
Foundation for Statistical Computing, 2020, Vienna, 
Austria).

To explore whether PM prescribing in the first 30 
days after the index hospitalization in the absence of a 
documented predefined common or less common di-
agnosis was different between patient subgroups, we 
performed eight a priori subgroup analyses for this 
outcome by both PM type and class: 1) prior non-ICU 
hospitalization, 2) older age (≥65 y old), 3) history of 
dementia, 4) higher comorbidity (CCI ≥ 5), 5) higher 
frailty (HFRS ≥ 15), 6) index hospitalization length 
of stay greater than or equal to median, 7) discharged 
to home (vs. another setting), and 8) readmission to 
the ICU. To assess whether PM prescribing in the ab-
sence of a documented supporting diagnosis may be 
associated with greater short-term healthcare utili-
zation, we also explored whether inpatient hospital 
readmissions and emergency department visits in the 
30 days after the index hospitalization were different 
between patients newly prescribed a PM during this 
period with a documented common or less common 
diagnosis supporting use (vs. those who did not). We 
also conducted a subgroup analysis for patients who 
maintained insurance coverage in the first 30 days 
after the ICU hospitalization. Finally, we also explored 
whether nondiagnostically documented post-ICU 

hospitalization PM prescribing was different between 
patients with a diagnosed psychologic condition(s) be-
fore ICU admission (vs. those without).

RESULTS

Among the 981,990 adults with data in P+ who were 
hospitalized during the 2-year admission period, 
17,280 adults (1.8%) were admitted to the ICU and 
required IMV (Fig. 1). Among these patients, 9382 
patients (54.3%) were excluded: history of PM pre-
scribing (41.8%) or admission to a hospital (35.9%) 
or long term care facility (21.1%) in the prior 1 year; 
admission due to a toxicological emergency (33.5%); 
end of insurance during index hospitalization (2.6 %) 
or discharge to hospice (6.3%).

The study cohort of 7898 PM-naive patients had a 
median (IQR) index hospitalization length of stay of 8.0 
days (3.0–16.0 d); one-quarter (24.1%) were discharged 
directly to home (Table 1; SDC 9, Supplemental Table 
7, https://links.lww.com/CCM/I41). Only two base-
line variables had missingness: HFRS 1.2%, CCI 9.6% 
(Table 1). The median (IQR) time from index hospi-
talization discharge to first office visit was 7.0 days 
(2.0–21.0 d) and to last follow-up within the 2 years 
was 142.5 days (22.0–730.0 d). Two-thirds of patients 
(5210/7898, 65.9%) maintained insurance coverage 
greater than or equal to 30 days after the index hos-
pitalization; insurance disenrollment over the 2-year 
study period is presented in SDC 10, Supplemental 
Figure 3, https://links.lww.com/CCM/I41.

During the 30-day post-ICU hospitalization period, 
416 patients (5.3%) of the 7898 patients were newly 
prescribed 484 new PM prescriptions (anxiolytics 
39.9%, antidepressants 36.2%, antipsychotics 21.3%, 
and sleep aids 2.5%; Table 1). A total of 207 prescrip-
tions (42.8%) of these 484 PM prescriptions were pre-
scribed without a documented diagnosis supporting 
use: 54 of 103 antipsychotics (52.4%), 88 of 193 anx-
iolytics (45.6%), 5 of 12 sleep aids (41.7%), and 60 of 
176 antidepressants (44.1%; Table 1). A breakdown of 
these patients’ diagnoses across each PM class is pre-
sented in Table 2 and SDC 11, Supplemental Table 8, 
https://links.lww.com/CCM/I41).

Results of the prespecified patient subgroup compar-
isons of PM prescribing within 30 days of index hospi-
talization in the absence of a documented supporting 
common or less common diagnosis are presented in 
Table 3. Patient subgroups significantly associated 
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with greater 30-day PM prescribing in the absence of 
a documented supporting diagnosis included patients 
less than 65 years for antipsychotics, patients with no 
history of dementia for anxiolytics, patients who were 
discharged to home (vs. another setting) for both anti-
depressants and antipsychotics, and patients readmit-
ted to the ICU for sleep aids. This subgroup data by 
PM class is presented in SDC 12, Supplemental Table 
9, https://links.lww.com/CCM/I41). Among patients 
newly prescribed a PM in the 30 days after hospital-
ization, neither hospital readmissions nor emergency 
visits in the 30 days after the index hospitalization 
were different between patients with a documented 
diagnosis supporting use and those without (SDC 
13, Supplemental Table 10, https://links.lww.com/
CCM/I41). A post-hoc exploratory analysis revealed 
new diagnostically undocumented PM prescribing in 
the 30 days after index hospitalization was similar in 
the patients who maintained insurance coverage for 
greater than or equal to 30 days to that of the full co-
hort (SDC 14, Supplemental Table 11, https://links.
lww.com/CCM/I41). Another post hoc analysis re-
vealed new diagnostically undocumented PM pre-
scribing in the 30 days after index hospitalization was 
also similar between the 1405 patients (17.7%) with 1 
or more pre-ICU hospitalization psychologic condi-
tion (SDC 15, Supplemental Table 12, https://links.

lww.com/CCM/I41) and 
the 6493 patients (82.3%) 
without a preexisting psy-
chologic condition (SDC 
16, Supplemental Table 
13, https://links.lww.com/
CCM/I41)

During the entire 2-year 
postindex hospitaliza-
tion period, a total of 1192 
patients (15.1%) of the 
7898 patients were newly 
prescribed greater than or 
equal to 1 PM 1761 times 
across the four PM types. 
PM prescribing in the ab-
sence of a documented sup-
porting diagnosis for each 
postindex hospitalization 
period was 24.7% for 31 to 
90 days, 37.8% for 91 to 180 

days, 42.7% for 181 to 365 days, and 36.6% for 366 to 
730 days Table 1. A breakdown of PM prescribing by 
class in the absence of a documented common or less 
common supporting diagnosis across these periods is 
presented in SDC 17, Supplemental Table 14, https://
links.lww.com/CCM/I41). The cumulative number of 
PMs newly prescribed across the entire 2-year study 
period by each evaluation period and whether a sup-
porting common or less common diagnosis was docu-
mented on or before the PM prescription is presented 
in SDC 18, Supplemental Figure 4, https://links.lww.
com/CCM/I41.

DISCUSSION

This real-world investigation represents the first pub-
lished, large-scale study of critically ill American 
adults to characterize new PM prescribing in the ab-
sence of a documented diagnosis supporting use in the 
immediate period after hospital discharge. Although 
the prevalence of post-ICU new PM prescribing in 
the 30 days after hospitalization in the United States 
was relatively low, nearly 50% of these prescriptions 
were not accompanied by a documented diagnosis 
supporting use. This nondiagnostically documented 
new PM prescribing was greatest for antipsychotics 
and anxiolytics, particularly benzodiazepines, and 

Figure 1. Study flowchart. a n = 27,511,985 adults in the database during 2018–2019.  
MV = mechanical ventilation, PM = psychoactive medication.
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TABLE 1.
Patient Characteristics
Characteristics Study cohort, n = 7898

Baseline

 � Age, median (IQR) 72.0 (60.0–80.0)

 � Male, n (%) 4759 (60.3)

 � Carlson Comorbidity Indexa, median (IQR) 5.0 (3.0–7.0)

 � Hospital Frailty Risk Scorea, median (IQR) 8.4 (5.2–13.0)

 � History of psychotherapy (nonpharmacologic), n (%) 27 (0.3)

 � History of any psychologic comorbidities, n (%) 1405 (17.8)

  �  Anxiety, n (%) 662/1405 (47.1)

  �  Mood disorder-depression, n (%) 638/1405 (45.4)

  �  Stress-related disorder, n (%) 158/1405 (11.2)

  �  Sleep disorder, n (%) 356/1405 (25.3)

  �  Mood disorder-bipolar, n (%) 56/1405 (4.0)

  �  Psychotic disorder, n (%) 20/1405 (1.4)

  �  Personality disorder, n (%) 7/1405 (0.5)

 � History of dementia including Alzheimer’s diseaseb, n (%) 2429 (30.8)

 � Prior non-ICU hospitalization, n (%) 2199 (27.8)

Index hospitalization

 � Primary reason for ICU admission

  �  Surgical, n (%) 1887 (23.9)

  �  Medical, n (%) 6011 (76.1)

 � Index hospitalization length of stay in days, median (IQR) 8.0 (3.0–16.0)

 � Location following index hospitalization, n (%)

  �  Home 1901 (24.1)

  �  Other than home 3499 (44.3)

   �   Long-term care (including skilled nursing facility) 1522 (19.3)

   �   Inpatient rehabilitation facility 620 (7.9)

   �   Another acute care hospital (including a long-term acute care hospital) 490 (6.4)

   �   Othersc 867 (11.0)

  �  Not documentedd 2498 (31.6)

2 y postindex hospitalization

 � Time to first post-ICU outpatient/office visit in days (median, IQR) 7.0 (2.0–21.0)

 � Rehospitalization, n (%) 2241 (28.4)

 � Time to first rehospitalization, median (IQR) 24.0 (10.0–112.0)

 � ICU readmission, n (%) 1513 (19.2)

 � ICU readmission with mechanical ventilation, n (%) 692 (8.8)

 � Time to first ICU readmission, median (IQR) 89.0 (17.0–290.0)

 � Psychotherapy (nonpharmacologic), n (%) 435 (5.5)

IQR = interquartile range.
aMissingness: Carlson Comorbidity Index n = 762 (9.6%), Hospital Frailty Risk Score n = 145 (1.2%).
bDiagnosis without medication for cognitive decline n = 2336, diagnosis with medication for cognitive decline n = 78, medication for 
cognitive decline only n = 15.
cOthers include insurance coverage > 7 d and having a separate inpatient visit within 7 d n = 849, psychiatric facility n = 18.
dEnd of insurance within 7 d n = 582, insurance coverage > 7 d and having an outpatient visit(s) within 7 d n = 124, insurance coverage 
> 7 d and no visit within 7 d n = 1792.



Copyright © 2026 by the Society of Critical Care Medicine and Wolters Kluwer Health, LLC. All Rights Reserved.

Clinical Investigation

Critical Care Medicine	 www.ccmjournal.org          7

was more common in patients who were younger and 
who were discharged directly to home. An impor-
tant caveat of the results we report in our retrospec-
tive insurance claims analysis is that we cannot make 
firm conclusions about whether the PM prescribing 
was clinically warranted, given PM prescribing may 
be appropriate even if a supporting diagnosis is not 
documented.

A study from the United Kingdom evaluating post-
ICU PM prescribing in the context of a documented 
diagnosis reported an incidence of diagnostically undo-
cumented PM prescribing of 5% in the 3 months after 
hospital discharge, less than half the 11.5% incidence we 
report (12). However, diagnosis coding and documen-
tation practices are different in countries with socialized 
medical systems. Further, their analysis was limited to 

TABLE 2.
Pre-Defined Common, Less Common, or No Diagnoses on or Before Psychoactive 
Medication Prescribing in Patients Newly Prescribed a Psychoactive Medication After the 
Index Hospitalization During the 30-D and Each Subsequent Follow-Up Period

Presence or absence of predefined diag-
noses on or before PM prescribing (d)

PM prescribed within each follow-up window after index  
hospitalization (d)a

0–30 31–90 91–180 181–365 366–730

Look back window for justifying diagnosis (d) 30 90 180 180 180

 � Any PM, n (%) 484 421 288 248 320

  �  No predefined diagnosis 207 (42.8) 74 (17.6) 42 (14.6) 38 (15.3) 57 (17.8)

  �  Diagnosis of ≥ 1 common indication(s) 170 (35.1) 229 (54.4) 153 (53.1) 114 (46.0) 147 (45.9)

  �  Diagnosis of ≥ 1 less common 
indication(s)

107 (22.1) 118 (28.0) 93 (32.3) 96 (38.7) 116 (36.2)

 � Anxiolytics, n (%) 193 169 132 133 146

  �  No predefined diagnosis 88 (45.6) 37 (21.9) 26 (19.7) 27 (20.3) 35 (24.0)

  �  Diagnosis of ≥ 1 common indication(s) 43 (22.3) 60 (35.5) 40 (30.3) 37 (27.8) 32 (21.9)

  �  Diagnosis of ≥ 1 less common 
indication(s)

62 (32.1) 72 (42.6) 66 (50.0) 69 (51.9) 79 (54.1)

 � Antidepressants, n (%) 176 197 111 85 122

  �  No predefined diagnosis 60 (34.1) 26 (13.2) 11 (9.9) 8 (9.4) 15 (12.3)

  �  Diagnosis of ≥ 1 common indication(s) 87 (49.4) 141 (71.6) 84 (75.7) 65 (76.5) 91 (74.6)

  �  Diagnosis of ≥ 1 less common 
indication(s)

29 (16.5) 30 (15.2) 16 (14.4) 12 (14.1) 16 (13.1)

 � Antipsychotics, n (%) 103 44 36 23 37

  �  No predefined diagnosis 54 (52.4) 5 (11.4) 5 (13.9) 2 (8.7) 3 (8.1)

  �  Diagnosis of ≥ 1 common indication(s) 36 (35.0) 27 (61.4) 23 (63.9) 11 (47.8) 17 (45.9)

  �  Diagnosis of ≥ 1 less common 
indication(s)

13 (12.6) 12 (27.3) 8 (22.2) 10 (43.5) 17 (45.9)

 � Sleep aids, n (%) 12 11 9 7 15

  �  No predefined diagnosis 5 (41.7) 6 (54.5) 0 (0.0) 1 (14.3) 4 (26.7)

  �  Diagnosis of ≥ 1 common indication(s) 4 (33.3) 1 (9.1) 6 (66.7) 1 (14.3) 7 (46.7)

  �  Diagnosis of ≥ 1 less common 
indication(s)

3 (25.0) 4 (36.4) 3 (33.3) 5 (71.4) 4 (26.7)

PM = psychoactive medication.
aThe total N for each PM type is calculated based on the prescription of different PM classes. For example, if a patient was prescribed 
both a tricyclic antidepressant and an selective serotonin reuptake inhibitor (each different class of antidepressants), they would be 
counted as two different instances of antidepressant PM prescribing.
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benzodiazepines and Z-drugs and only the diagnoses of 
anxiety, depression, and insomnia; whether the condi-
tion was documented before the PM prescription was 
not evaluated. Our study, which evaluated a broader 
group of PMs (including antipsychotics) and is newer, 
reflects PM prescribing during a period when guidelines 
for PMs are available (53), ICU deprescribing efforts 
have become more established (54) and the long-term 
safety concerns of PMs are better recognized (55).

Comparing our results to other published post-
ICU PM prescribing studies (all conducted in Europe) 

(9–11, 13) is challenging given none of these studies 
considered the interrelationship between PM prescrib-
ing and the documentation of a supporting diagnosis. 
Furthermore, these studies have often targeted very 
specific ICU populations (9, 10, 13), incorporated 
short follow-up periods (9–11, 13) and not evaluated 
many commonly prescribed PMs (13). Our findings 
in ICU patients are lower than those reported in out-
patient (non-ICU) PM prescribing studies (56–59). 
This finding is likely related in part to the restrictions 
applied to each cohort and may be related to greater 

TABLE 3.
Comparison of Prescribed Psychiatric Medication Within 30 D After Index Hospitalization, 
Where Neither a Common nor Less Common Diagnosis was Documented, Across 
Subgroups

Subgroup

Absence of documented predefined diagnosis on or before  
psychoactive medication prescribing, n (%)

Anxiolytics Antidepressants Antipsychotics Sleep aids

Any prior non-ICU hospitalization Yes 14 (32.6) 7 (26.9) 15 (65.2) 0 (0)

No 74 (49.3) 53 (35.3) 39 (48.8) 5 (45.5)

p 0.08 0.54 0.25 1.00

Age, ≥ 65 y old Yes 35 (40.7) 28 (40.6) 16 (39) 2 (100)

No 53 (49.5) 32 (29.9) 38 (61.3) 3 (30)

p 0.08 0.20 0.04 0.30

History of dementia including 
Alzheimer’s disease

Yes 18 (29) 16 (27.1) 16 (44.4) 0 (0)

No 70 (53.4) 44 (37.6) 38 (56.7) 5 (55.6)

p < 0.01 0.22 0.33 0.31

Charlson Comorbidity Index of ≥ 5 Yes 38 (42.2) 31 (34.8) 29 (54.7) 3 (60)

No 50 (48.5) 29 (33.3) 25 (50) 2 (28.6)

p 0.46 0.96 0.78 0.62

Hospital Frailty Risk Score of ≥ 15 Yes 6 (30) 9 (56.2) 4 (57.1) N/Aa

No 82 (47.4) 51 (31.9) 50 (52.1) 5 (41.7)

p 0.21 0.09 1.00 N/A

Index hospitalization length of stay 
is the median of 8 or more days

Yes 47 (39.8) 47 (37) 40 (51.3) 5 (55.6)

No 41 (54.7) 13 (26.5) 14 (56) 0 (0)

p 0.06 0.26 0.86 0.31

Discharged to home Yes 44 (48.9) 30 (46.2) 36 (76.6) 2 (66.7)

No 44 (42.7) 30 (27) 18 (32.1) 3 (33.3)

p 0.48 0.02 < 0.01 0.74

An ICU readmission Yes 26 (39.4) 14 (35) 9 (30) 0 (0)

No 62 (48.8) 46 (33.8) 45 (61.6) 5 (50)

p 0.27 1.00 0.01 0.60

aN/A: All sleep aids were prescribed in patients with Hospital Frailty Risk Score of < 15.
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PM prescribing scrutiny in patients recently dis-
charged from an ICU hospitalization.

Our results underscore the importance of reviewing 
post-ICU PM prescribing practices for clinical appro-
priateness, particularly when a diagnosis supporting 
use is not documented. These efforts are particularly 
important in older adults who are at greater risk for 
PM-related safety concerns (53). Future research is 
needed to determine whether strategies shown to be 
effective in reducing clinically unwarranted PM pre-
scribing during the ICU hospitalization period, in-
cluding prescribing guidelines (60), clinical decision 
support systems (61), and medication reconciliation 
and deprescribing at the time of ICU and hospital 
discharge (62–64), can be successfully adapted to the 
post-ICU hospitalization setting. Post-ICU prescriber 
education programs focused on evidence-based PM 
prescribing and the short- and long-term risks associ-
ated with this prescribing are also important.

Our study has several strengths. By using a U.S. 
commercial insurance database that includes a large 
number of older adults, our study cohort is broadly 
representative of IMV adults admitted to American 
ICUs. We focused on evaluating patients during the 
first 30-days after hospitalization to ensure the post-
hospital PM prescribing we report is well-aligned with 
a recent critical illness. By restricting our analysis to 
only those adults requiring IMV, our study was able 
to focus on only those patients who are critically ill, at 
greater risk for PICS, and being prescribed a PM in the 
period shortly after hospital discharge. We carefully 
excluded patients with prior PM use or with baseline 
confounding conditions that could influence post-ICU 
PM prescribing. We considered the presence of both 
psychiatric and nonpsychiatric diagnoses, even those 
that are less common, in an effort to meticulously eval-
uate all diagnoses that might support PM prescribing. 
Finally, we conducted multiple subgroup analyses in 
an effort to identify patient populations at the greatest 
risk for new post-ICU PM prescribing not justified by 
a documented diagnosis.

Our study also has limitations. Prescribers may have 
diagnosed a patient with a condition justifying PM use 
but failed to document their diagnosis in the patient 
record. Claims datasets inherently lack clinician notes 
that might include a rationale for PM prescribing. 
Whether PMs prescribed are clinically warranted can-
not be rigorously evaluated in a retrospective dataset. 

The absence of data on medication directions for use 
further limits assessment of PM prescribing appro-
priateness. A validated diagnostic coding algorithm 
for PM prescribing in ICU survivors does not exist. 
The prevalence of PM prescribing in the absence of a 
supporting documented diagnosis may be different in 
ICU patients not requiring IMV. In the absence of PM 
prescribing data during the index ICU hospitalization, 
inherent in any claims database, we do not know how 
many of the PMs prescribed in the first 30 days after 
hospitalization were first prescribed during the index 
ICU hospitalization. Our exclusion of patients with a 
PM prescription before the index hospitalization may 
have underestimated the prevalence of new PM pre-
scribing 30 days after the ICU hospitalization if the PM 
prescribed during this period was different from the 
PM prescribed before the ICU hospitalization.

Although common and less common diagnostic 
codes supporting the prescribing of each PM were rig-
orously developed, diagnostic misclassification may 
have occurred. Although we also considered less-
common diagnoses for PM prescribing, there still may 
be diagnoses justifying a PM prescription we did not 
consider. Mortality data are not available in the P+ da-
tabase; therefore, we were not able to censor for mor-
tality. Although delirium may persist after hospital 
discharge and result in antipsychotic prescribing, we 
did not include diagnostic codes for delirium in our 
analysis given it is poorly diagnosed and documented 
in the outpatient setting (65). Also, self-paid office 
visits and self-paid medications, including over-the-
counter medication use (e.g., melatonin), were not 
captured. Post-ICU PM prescribing practices may have 
changed since our evaluation period. Finally, given the 
variability in follow-up duration we observed, under-
ascertainment of later prescribing events (e.g., due to 
insurance disenrollment) is possible, although this was 
not apparent during our primary 30-day evaluation 
period.

CONCLUSIONS

While our real-world study reveals the prevalence of post-
ICU new PM prescribing in the 30 days after hospitaliza-
tion in the United States to be relatively low, nearly 50% 
of these prescriptions were not accompanied by a docu-
mented diagnosis supporting use. Our analysis high-
lights the importance of conducting future prospective 
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research to determine the prevalence of nondiagnosti-
cally documented PM prescribing that is unwarranted. 
Efforts to improve the documentation of psychiatric 
diagnoses and patient symptoms, when a psychiatric 
diagnosis cannot be made, should be developed and 
evaluated. Patient-centered research is crucial to better 
understand how ICU survivors after hospital discharge 
perceive and experience PM prescribing and how better 
shared decision-making between patients and providers 
may enhance PM prescribing appropriateness.
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