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Abstract
Background: Sedative-hypnotics (SHs) are widely used in France but there are no available data addressing their
prescription specifically in hospitalized older patients. The objective is thus to determine the cumulative incidence
of sedative-hypnotic (SH) medications initialized during a hospital stay of older patients, the proportion of SH renewal at
discharge among these patients and to study associated risk factors.
Methods: We conducted a retrospective observational study in six internal medicine units and six acute geriatric units in
eight hospitals (France). We included 1194 inpatients aged 65 and older without SH medications prior to hospitalization.
Data were obtained from patients’ electronic pharmaceutical records. Primary outcome was the cumulative incidence of
SH initiation in the study units. Secondary outcomes were the proportion of SH renewal at discharge and risk factors for
SH initiation and renewal at discharge (patient characteristics, hospital organization). A Cox regression model was used to
study risk factors for SH initiation. A mixed effects logistic regression was used to study risk factors for SH renewal at
discharge.
Results: SH initiation occurred in 21.5% of participants 20 days after admission. SH renewal at discharge occurred
in 38.7% of patients who had initiated it during their stay and were discharged home and in 56.0% of patients
discharged to rehabilitation facilities. Neither patients’ characteristics nor hospital organization patterns was associated
with SH initiation. SH initiation after the first six days after admission was associated with a lower risk of SH renewal in
patients discharged to rehabilitation facilities (OR = 0.19, 95% CI: [0.04–0.80]).
Conclusions: Hospitalization is a period at risk for SH initiation. The implementation of interventions promoting good
use of SHs is thus of first importance in hospitals. Specific attention should be paid to patients discharged to
rehabilitation facilities.
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Background
According to the International Narcotics Control Board,
France ranked 6th for Sedative-Hypnotic (SH) consumption worldwide in 2015 [1]. According to the French
National Agency for Medicines Safety, France ranked 3rd
in Europe for SH consumption in 2015 with 3.5 million
people exposed at least once to hypnotic benzodiazepines
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(BZDs) or z-drugs (zolpidem, zopiclone) [2]. Regarding the
consumption of these drugs in older people, most recent
data indicate that 18% of French women and 11% of French
men aged 65 and older were prescribed a hypnotic BZD or
a z-drug in 2012 [3]. There are no data specifically addressing the consumption of first-generation antihistamines as
insomnia medications apart from the consumption of the
other SHs. This situation is particularly worrying since
hypnotic BZDs, z-drugs and first-generation antihistamines are associated with serious adverse drug events
(ADE) in this population, such as falls and cognitive
impairment, with an unfavorable benefit-risk balance
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[4–9]. Importantly, these drugs are cited in several tools
as Potentially Inappropriate Medications (Beers, STOPP/
START, EU (7)-PIM list) [10–12].
Very few studies addressed SH consumption in the hospital setting. During hospitalization, the prevalence of
sleep disorders increases and is reported by 36.7 to 62.7%
of hospitalized older patients [13, 14]. Hospitalization
could thus be a period at risk for SH initiation. Studies
published from 1996 to 2014 report an initiation of SHs
for 8.3 to 44.6% of hospitalized patients, all ages combined
[15–22]. Moreover, initiation of SHs during hospitalization
has been shown to be a risk factor for long-term SH prescription after discharge (OR = 4.65, 95% confidence interval: [1.95–11.09]) [20]. There are no available data
specifically about hospitalized older patients in France.
The primary objective of our study was thus to estimate
the cumulative incidence of SH initiation among older
hospitalized patients in a French hospital setting. Secondary objectives were (1) to estimate the proportion of SH
prescription renewal at discharge among patients who initiated it during their stay (2) to study risk factors for SH
initiation during hospitalization and (3) to study risk factors for SH prescription renewal at discharge among older
patients who initiated it during their hospitalization.

Methods
Study design

We conducted a retrospective observational multicenter
cohort study.
Setting

This study retrospectively addressed the period 2016/03/15
to 2016/06/15 in six internal medicine units and six acute
geriatric units of eight hospitals located in Paris and its suburbs (France). All types of hospitals were represented:
teaching hospitals (n = 4), general public hospitals (n = 2),
non-profit private hospitals (n = 1), private clinics (n = 1).
Participants

All patients admitted into participating units during the
study period were screened for eligibility. Eligible patients were patients aged 65 and older, with no mention
of SH in the “medications taken before hospitalization”
section of their hospitalization report and discharged to
home or into rehabilitation facilities. Patients transferred
to another acute care unit or enrolled in a clinical trial
involving SHs were excluded. Patients for whom the prescriptions or the medical chart were unavailable were
also excluded.
Data sources

All data were obtained retrospectively.
Data related to SH prescription during the stay were
obtained from the Computerized Physician Order Entry.
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Data related to patient characteristics (age, gender),
medications taken before hospitalization, reason for admission, length of stay, SH prescription at discharge and
type of discharge were obtained from the hospitalization
report which is a mandatory document that contains all
these data and is inserted in the medical chart at the end
of the stay. These data were collected by a trained
pharmacist in each center, using a standardized collection grid (Additional file 1).
Data related to hospital organization were collected by
a trained pharmacist in each center and obtained from
the head nurse of each unit, using a standardized collection grid (Additional file 2).
Bias related to data sources

This mainly concerns the “medications taken before admission” part of the hospitalization report which is the
main data source used for this retrospective study. To
guarantee the accuracy of this part of the hospitalization
report, we ensured that physicians of the twelve study
units used at least three sources of information (patient
interview, call to the general practitioner, call to the
community pharmacist for example) to complete it. We
also conducted an independent pilot study on 50
patients hospitalized in study units: the list of medications taken before admission as written in their
hospitalization report was compared to the list of medications taken before admission obtained from these 50
patients’ community pharmacists. The agreement between these two data sources was assessed through the
Cohen’s kappa coefficient. With a coefficient of 0.66 the
degree of agreement was considered as intermediate,
with a tendency for physicians to underestimate medicationss taken before hospitalization in the hospitalization
report [23].
Variables
Primary outcome

The primary outcome was SH initiation.
SH definition: prescription of any bedtime medications
cited in the following list of SH medications established
by the French Health Authority (FHA):
 Long half-life BZD (≥ 20 h as defined by the

National French Health insurance system)
(Anatomical Therapeutic Chemical classification):
Diazepam (N05BA01), Clorazepate (N05BA05),
Bromazepam (N05BA08), Clobazam (N05BA09),
Prazepam (N05BA11), Nordazepam (N05BA16),
Loflazepate (N05BA18), Nitrazepam (N05CD02),
Triazolam (N05CD05).
 Short half-life BZD (< 20 h as defined by the
National French Health insurance system)
(Anatomical Therapeutic Chemical classification):
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Oxazepam (N05BA04), Lorazepam (N05BA06),
Alprazolam (N05BA12), Clotiazepam (N05BA21),
Estazolam (N05CD04), Lormetazepam (N05CD06),
Loprazolam (N05CD11).
 Z-drugs (ATC classification): Zopiclone (N05CF01),
Zolpidem (N05CF02).
 Other (ATC classification): Hydroxyzine (N05BB01),
Captodiame (N05BB02), Buspirone (N05BE01),
Etifoxine (N05BX03), Alimemazine (R06AD01),
Doxylamine (R06AA09), Promethazine (R06AD02).
SH initiation: prescription (systematic or “as needed”)
of at least one SH of the above-mentioned list in patients for whom there was no mention of SH in the list
of “medications taken before hospitalization” section of
their hospitalization report (this section being completed
by the physician based on the latest available prescription from primary care before hospitalization).
Secondary outcomes
 SH prescription renewal at discharge among patients

who had initiated this medication during their stay.
SH prescription renewal was defined as the mention
of prescription of any bedtime SH at discharge on
the hospitalization report (either the same as the
one prescribed during the stay or another, either
systematic or as needed).
 Potential risk factors for SH initiation:
Risk factors related to patient characteristics: age,
gender, patients’ type of admission (from home,
emergency unit or transfer from another acute care
unit), reason for admission as indicated by the
physician in the hospitalization report, number of
medications taken before hospitalization (total
number of active ingredients, including oral,
parenteral and topical route, over-the-counter
medication, excluding homeopathy and
phytotherapy), type of room (single or double)
during the stay, medical specialty (internal medicine
or geriatric unit).
Risk factors related to hospital organization: type of
hospital (general hospital, teaching hospital, nonprofit private hospital, private clinic), number of
patients per nurse at night, number of patients per
nursing assistant at night.
 Potential risk factors for SH prescription renewal at
discharge among patients who initiated this
medication during their stay:
Risk factors related to patients’ characteristics: age,
gender, length of stay, main reason for admission,
time between admission and SH initiation, type of
discharge (to home, nursing home, rehabilitation
facilities).
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Risk factors related to hospital organization: pharmaceutical review of prescriptions during the stay
(pharmaceutical review defined as technical review of
the list of patient’s medications (level 1) or review of
medications with patient’s full note (level 2) by the
pharmacist [24]).

Statistical analysis

Descriptive analysis: results are presented as mean and
standard deviation (sd) or median with interquartile
range [IQR] for continuous variables and as absolute
number and percentage (%) for categorical variables.
The graphical representation of SH initiation cumulative incidence was performed with the Kaplan Meier
approach.
Risk factors for SH initiation: a time to event analysis
was performed. Time to event was defined as the duration between hospital admission and the date of SH
initiation or date of discharge if no SH initiation. The
log-linearity of continuous variables was checked; covariates violating this assumption were transformed
into categorical covariates. Proportional hazards assumption was checked plotting the scaled Schoenfeld
residuals. Bivariable relationship between each potential
risk factor and time to SH initiation was analyzed using
a Cox model. Results are presented as Hazard Ratio
(HR) and 95% Confidence Interval (CI). Covariates with
a p value ≤0.20 (log rank test) were entered in the
multivariate Cox regression model. A p value < 0.05
(likelihood ratio test) in the multivariate model was
considered significant.
Risk factors for SH renewal at discharge: In all analyses,
the population was stratified based on discharge disposition: home or rehabilitation facilities. Bivariate analyses
were performed with the Wilcoxon-Mann Whitney test or
the Student test for quantitative variables and the
Chi-squared test or the Fisher’s exact test for categorical
variables, according to validity conditions of these tests.
Variables with a p value ≤0.20 were included in the logistic
regression model with a random center effect. To avoid
convergence failure in the logistic regression model and to
respect the assumption of having at least 5 to 10 events
per variable, variables having a large number of categories
and a very small number of cases within some categories
(thus leading to complete or quasi complete separation)
were re-scaled with a smaller number of categories. Important variables were forced into the model according to
their clinical significance when the p value was ≥0.20. Results are presented as Odds Ratio (OR) and 95% Confidence Interval (CI). P values < 0.05 in the logistic
regression model were considered statistically significant.
All analyses were performed using R software (version 3.1.2).

Bourcier et al. BMC Geriatrics

(2018) 18:278

Page 4 of 8

Results
Study population

Major baseline characteristics of patients are presented in
Table 1. Among the 3202 patients admitted to the twelve
units during the study period, 2315 were aged 65 and
older and 1194 were included in the study. The flowchart
with reasons for exclusion is presented in Fig. 1. The mean
age of patients was 83.8 ± 8.3 years, 702 were women
(58.8%). The mean length of stay was 11.4 ± 7.7 days. The
mean number of medications taken before hospitalization
was 6.0 ± 3.4. Regarding psychotropic medications taken
before hospitalization other than SHs, 19.4% of patients
had an antidepressant (n = 232), 3.8% had a medication indicated in Alzheimer’s disease (n = 45), 2.6% had an antipsychotic (n = 31) and 1.9% (n = 23) had a major opioid
analgesic (morphine, oxycodone, fentanyl).

Fig. 1 Study flowchart. Legend: SH: Sedative-Hypnotic

20.5%), hydroxyzine (n = 24, 13.0%) and long half-life
BZDs (n = 7, 3.8%). The SH was prescribed as needed in
42.2% of cases (n = 78).

Sedative-hypnotic initiation

The median hospitalization duration was 10 days [9-10].
The cumulative incidence of SH initiation is presented in
Fig. 2 with a focus on day 0 to day 20 of hospitalization
since no initiation occurred after 20 days (maximum duration of hospitalization = 77 days). The cumulative incidence of SH initiation two days after admission was 9.4%.
It raised to 11.5% 4 days after admission and 21.5% 20 days
after admission. The most commonly prescribed SHs were
z-drugs (n = 116, 62.7%), short half-life BZDs (n = 38,
Table 1 Patients’ baseline characteristics (n = 1194)
Characteristics

Value

Demographic
Age, mean ± standard deviation (years)

83.8 ± 8.3

80–89 years old, n (%)

522 (43.7)

≥ 90 years old, n (%)

351 (29.4)

Women, n (%)

702 (58.8)

Type of health facility, n (%)
Teaching hospital

618 (51.8)

General hospital

262 (21.9)

Non-profit private hospital

228 (19.1)

Private clinic

86 (7.2)

Risk factors for SH initiation during hospitalization

Bivariate relationship between each potential risk factor
and time to initiation is presented in Additional file 3.
Two variables were associated (p ≤ 0.20) with the initiation
of a SH during the stay: number of medications before admission (HR = 1.04, 95%CI [1.00–1.08], p = 0.06] and
number of patients per nursing assistant at night (HR21–40
patients = 1.23, 95%CI [0.90–1.68], p = 0.20). However, in
the multivariable Cox model regression, neither the number of medications before admission (HR = 1.04, 95%CI
[1.00–1.09], p = 0.05) nor the number of patients per nursing assistant (HR = 1.25, 95%CI [0.91–1.70], p = 0.17)
remained significantly associated with SH initiation.
Sedative-hypnotic renewal at discharge
Proportion of sedative-hypnotic prescription renewal at
discharge

Considering the global population (n = 1194), 7.0% of patients aged 65 and older had an initial SH prescription

Type of hospitalization unit, n (%)
Geriatric unit

588 (49.2)

Internal medicine unit

606 (50.8)

Reason for admission, n (%)
Cardiopulmonary disease

238 (19.9)

Fall

192 (16.1)

Infectious disease

161 (13.5)

Altered General state

139 (11.6)

Neurological disorder

133 (11.1)

Other

331 (27.7)

Fig. 2 Kaplan Meier graphical representation of SH initiation cumulative
incidence. Legend: SH: Sedative-Hypnotic
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in the hospital and were discharged home with it. Focusing
on patients aged 65 and older who initiated a SH during
their hospitalization (n = 185), the proportion of SH prescription renewal at discharge was 44.9% (n = 83). When
stratifying the population based on discharge disposition,
the proportion of SH renewal at discharge was 38.7% in patients discharged home (n = 46/119) and 56.0% in patients
discharged to rehabilitation facilities (n = 37/66). Among
patients discharged home, SH renewal reached 42.2%
(n = 35/83) in patients aged 80 and older and 38.9%
(n = 14/36) in patients aged 90 and older. Among patients
discharged to rehabilitation facilities, SH renewal reached
53.8% (n = 28/52) in patients aged 80 and older and 50.0%
(n = 12/24) in patients aged 90 and older.
Risk factors for SH prescription renewal at discharge

Patients discharged home The length of stay was the
only variable associated with the renewal of SH prescription at discharge in the bivariate analysis (p = 0.10) (detailed results in Additional file 4). In the logistic regression
with random center effect, this variable was not associated
anymore with the renewal of SH prescription at discharge.
Detailed results are presented in Table 2.
Patients discharged to rehabilitation facilities

In this population, the time between admission and SH
initiation was the only variable associated with the renewal of SH prescription at discharge in the bivariate
analysis (detailed results in Additional file 4). The main
result of the logistic regression with random center effect is that when the SH was initiated after the first six
days of hospitalization, patients were less likely to be
prescribed a SH at discharge (OR = 0.19, 95%CI: [0.04–
0.80], p = 0.02). Detailed results are presented in Table 3.

Discussion
Key results

This multicenter study assessed SH initiation and prescription renewal at discharge among older adults hospitalized in six geriatric units and six internal medicine
units in France. Four days after admission, the cumulative
incidence of SH initiation was 11.5%. It raised to 21.5%
20 days after admission. This is in the range of findings
from other studies reporting an initiation of SH for 8.3 to
Table 2 Risk factors for SH prescription renewal among older
patients who had an initiation and were discharged home
Variable

OR [95% CI]

P value

Length of stay
≤ 7 daysa

1

8–14 days

1.30 [0.49–3.46]

0.59

> 14 days

2.33 [0.84–6.50]

0.10

OR: Odds Ratio (logistic regression with random effect at the center level); CI:
Confidence Interval; aReference category; SH: Sedative-hypnotics

Table 3 Risk factors for SH prescription renewal among older
patients who had an initiation and were discharged to
rehabilitation facilities
Variable

OR [95% CI]

P value

Time between admission and SH initiation
≤ 2 daysa

1

3–6 days

0.28 [0.05–1.55]

0.14

> 6 days

0.19 [0.04–0.80]

0.02

OR: Odds Ratio (logistic regression with random effect at the center level); CI:
Confidence Interval; aReference category; SH: Sedative-hypnotics

44.6% of hospitalized patients, all ages combined between
1996 and 2014 in Australia, Belgium, Canada, France,
Israel and the USA [15–21]. In 83.2% of cases, the SH initiated was a z-drug or a short half-life benzodiazepine,
thus in agreement with international guidelines [25, 26].
This is only partly reassuring since these drugs also have a
high potential for ADE such as falls [27–29]. The persistence of hydroxyzine and long half-life benzodiazepine prescriptions for 16.8% of patients is also a matter of concern,
reflecting a misreading of recommendations and potential
ADE related to these drugs.
Another important finding of this study is that the initiation occurred during the first 48 h of hospitalization
for 50% of patients, with only 42.2% of prescriptions
with the mention “as needed”, suggesting systematic prescriptions at the acute phase of the hospitalization rather
than rational prescriptions after non-pharmacological
options attempts (e.g. noise and pain control).
This study also addressed the crucial point of SH prescription management at discharge for older patients who
initiated this medication during hospitalization. The proportion of SH prescription renewal at discharge achieved
38.7% in patients discharged home and 56.0% in patients
discharged to rehabilitation facilities. This is a particularly
high proportion compared to two other French studies
(population: adult inpatients all ages), one Australian
study (population: adult inpatients all ages) and one Canadian study (population: adult aged 65 and over) who reported a proportion of renewal at discharge comprised
between 10.1 and 35.7% [16, 18, 19, 22]. According to
Zisberg et al., about one third of post-discharge new SH
users had the first prescription of it during hospital stay,
making hospitalization a turning point for new SH use in
older people [20]. This makes our results even more
alarming, considering the high cumulative incidence of
SH initiation during hospital stay. Moreover, our results
show that the final proportion of patients discharged with
a new SH prescription comes to 7%, which is considerable
compared to the proportion of SH initiation reported by
the National French Health Insurance for the community
in 2015 that was 1.2% [2].
Beyond these results, identifying specific risk factors
for SH initiation and renewal prescription at discharge
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was of first importance to understand the situation and
propose targeted actions to improve it. In our study, the
number of medications taken before hospitalization was
not significantly associated with an increased risk of SH
initiation. However, the HR was 1.04 with a 95% CI
comprised between 1.00 and 1.09 (p = 0.05). This tends
to be in agreement with literature data that report polypharmacy as a risk factor for SH initiation during
hospitalization [15, 18]. However, this is of particular
concern since these patients are the most at risk for severe ADE. On the contrary, we found no effect of gender, patient type of hospitalization, whereas two studies
found an increased risk for women and for patients not
coming from home [15, 18].
Surprisingly, none of the following parameters: type of
room, number of patients per nurse or per nursing assistant or type of unit (geriatric vs internal medicine) influenced the risk of SH initiation.
Regarding the risk of SH prescription renewal at discharge, a specific attention should be paid to patients
discharged to rehabilitation facilities. In this population,
the proportion of SH renewal at discharge reached
56.0% whereas it was 38.7% in patients discharged home.
This could be explained by the fact that prescriptions
may not be as carefully revised as for patients discharged
to home. This could also be explained by the fact that
unlike patients discharged home that are supposed to recover normal sleep conditions, factors responsible for
sleep disorders are expected to persist in patients discharged to rehabilitation facilities [30]. If no specific risk
factor could be highlighted for SH renewal at discharge in
patients discharged home, an initiation of SH occurring
after the first six days of hospitalization was protective
(OR = 0.19, 95%CI [0.04–0.80], p = 0.02) in patients discharged to rehabilitation facilities. One hypothesis is that,
compared to prescriptions occurring during the first two
days, the benefit/risk ratio of a SH prescription occurring
after the first six days has been well weighed and prescribers are more aware of proper use rules of these medications. Another hypothesis is that the initiation occurred
so close to discharge that it was a very punctual prescription and that renewal at discharge was unnecessary. Further prospective studies are needed to underpin these
hypotheses. Pharmaceutical review of prescriptions had
no influence on renewal at discharge. This may be due to
the fact that it only addressed prescriptions during the stay
and was not followed up with discharge medication reconciliation by the pharmacist to alert on the risk of SH renewal at discharge.
Strengths, generalizability and limitations

This study has several strengths: in addition to the large
sample size, it addressed different types of hospitals and
was implemented in a large geographical area, reflecting

Page 6 of 8

an important socio-economic diversity. To our knowledge, this is the first multicenter study to specifically
address the cumulative incidence of SH initiation and
the proportion of prescription renewal at discharge in
hospitalized older patients in France. At the international level, this is also one of the first studies to address risk factors related to hospital organization for SH
initiation and renewal at discharge.
However, some limitations must be discussed. First,
the retrospective design prevented us from collecting
data such as more precise socio-economic characteristics
of patients, comorbidities, degree of insomnia, number
of SH intakes for patients with “as needed” prescriptions,
grade of the prescriber (junior/senior), and precise reason for SH prescription. The lack of comorbidity reporting and precise reason for SH prescription could have
led us to overestimate the cumulative incidence of SH
initiation since bedtime SHs may have been prescribed
to treat anxiety or agitation more than insomnia itself in
some cases. However, 62.7% of SHs initiated were
z-drugs which are exclusively prescribed in insomnia
disorders. Regarding benzodiazepines and antihistamines
that can have two indications, the fact that we only considered the one that were prescribed at bedtime exclusively should have limited the risk of classification bias.
The fact that 300 potentially eligible patients could not
be included due to missing hospitalization report is also
a limitation but it is unlikely that the fact that the report
was missing was associated with the initiation of SH.
The use of the hospitalization report, which is known to
slightly underestimate medications taken, to collect history of SH medication before hospitalization could also
have led us to overestimate the proportion of patients
considered as formerly free from SHs, depending on the
quality of charts and patients’ accuracy regarding
self-medication reporting. However, as mentioned in the
method, the pilot study allowed us to assess this point
and showed that the quality of hospitalization reports
was sufficient to consider these reports as data sources.
Similarly, the fact that 42.2% of SHs initiated were prescribed “as needed” (thus maybe never administered) is
potentially another source of overstatement of the actual
SH initiation cumulative incidence. Further prospective
studies monitoring all these factors are thus needed to
confirm our results. Regarding SH renewal at discharge,
our objective was to explore risk factors related to patients’ characteristics and hospital organization that were
associated with it. Therefore, we did not investigate the
impact of these discharge prescriptions on long term
consumption of SH: number of refills, adverse events,
re-hospitalization for example. Further studies based on
the French Health Insurance databases should help us to
obtain these data that address the period post discharge
and to provide more detailed results.
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Conclusions
This study highlighted that hospitalization is a period at
risk for SH initiation in older patients and that the renewal of SHs on discharge prescriptions affected more
than half of the patients who initiated this medication
during their stay and were discharged to rehabilitation
facilities and more than one third of patients discharged
home. As recommended by the FHA, the promotion of
SH good use should thus be implemented in hospital
setting and at the time of discharge. In addition to
awareness campaigns directed towards general practitioners in the community, interventions should be implemented in hospitals to reduce both SH initiation and
prescription renewal at discharge. If this study did not
lead to the detection of specific risk factors regarding
SH initiation during hospitalization, it did however highlight that a specific attention should be paid to patients
discharged to rehabilitation facilities.
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