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Abstract: An investigation of inappropriate medication use in treatment of depressivity in institution-
alized older adults, based on a nurse-led evaluation of functional status and depressive symptoms in
nursing home residents. Methods: A cross-sectional multicenter study was performed using records
from 1087 residents cared for in fifteen nursing homes (NHs) in the Czech Republic. Inclusion criteria
were being a permanent resident of one of the facilities, being 60 years of age or older, having a
Geriatric Depression Scale score of 6 or more, and having a Mini Mental State examination score 10
or more. The final sample for analysis included 317 depressed NH residents. Results: 52 percent of
NH residents with depressivity had no antidepressant treatment. Benzodiazepines were the only
medication in 16 percent of depressed residents, and were added to antidepressant treatment in
18 percent of residents. Benzodiazepine users had significantly higher GDS scores compared to
non-users (p = 0.007). Conclusion: More than half of depressed NH residents remained without
antidepressant treatment. Residents inappropriately treated with benzodiazepines were more de-
pressed than residents treated with antidepressants only, or even not treated at all. Cooperation of
the interprofessional team in the screening of depressive symptoms has the potential to improve the
quality of care.
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1. Introduction

Depression is a mood disorder that causes persistent feelings of sadness, loss of
interest, hopelessness, helplessness, and irritability [1]. Depression is common in nursing
home residents, with prevalence ranging from 15 percent to up to 65 percent [1–6]. An
important contributing factor is the high prevalence of depression in Alzheimer’s disease,
caused by a serotoninergic deficit [7,8] which is more severe in patients who are more
depressed [9].

Although depression is most commonly treated with selective serotonin reuptake in-
hibitors (SSRI), some persons with depression are treated with benzodiazepines [10]. More
recently, Assem-Hilger found that the frequency of SSRI use for treatment of depression was
similar to the frequency of the benzodiazepine use in a population of depressed community
residents 75 years old and older [11]. Since then, several clinical practice guidelines stated
that treatment of depression with benzodiazepines is not indicated [12–14]. In addition, use
of benzodiazepines in older adults is not considered appropriate because of the increased
risk of side effects [15] including falls, hip fracture, dementia, and mortality [16–19].

The question remains whether these guidelines have been followed by changes in
real practice. The results of a ten-year follow-up in 12,556 nursing homes (NHs) in the
United States observed increased anti-anxiety medication use increased from 15.5 percent
to 18.5 percent [20]. There is a need for continual monitoring of benzodiazepine use in
different countries [21], and the goal of our study responds to this need. The involvement
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of an interprofessional team in the detection of inappropriately treated geriatric depression
is crucial in order to inspire daily practice in nursing homes. Our study brings to light new
evidence regarding the population health aspects of ageing, with a focus on inappropriate
medication use in geriatric depression.

2. Materials and Methods

A cross-sectional study was performed using records collected from 1087 nursing
home residents cared for in fifteen nursing homes in the Czech Republic. All sixteen public
nursing homes from one selected region of the Czech Republic were asked to participate;
all of them agreed, however one of them was not able to cooperate due to reorganization
in the nursing home, resulting in fifteen participating facilities. Inclusion criteria were
(i) being a permanent resident of one of the facilities and (ii) being 60 years of age or older.
In this study, the analysis focused on depressive NH residents as defined by the additional
inclusion criteria (iii) a Geriatric Depression Scale (GDS) score of 6 or more, indicating
presence of depression and (iv) a Mini Mental State examination (MMSE) score of 10 or
more, to avoid the lower specificity of GDS results in people with more profound cognitive
impairment [22,23]. Accordingly, 161 participants were not included in the analysis because
of low or unknown MMSE scores, and 608 because of low GDS scores. Therefore, the final
sample for the statistical analyses in the present study included 317 NHs residents. Data
provided by the nursing homes were anonymous. The study was approved by the Ethical
Committee and Internal Review Board at the Internal Grant Agency of the Ministry of
Health of the Czech Republic.

The medication cards of nursing home residents were used for data collection. Medica-
tions were classified according to the Anatomical Therapeutic Chemical (ATC) classification
system (WHO Collaborating Centre for Drug Statistics Methodology, 2016) into antidepres-
sants (N06A) and benzodiazepines (N05BA, N05CD). According to the guidelines, every
long-term use of benzodiazepines in geriatric patients is inappropriate [12–14]. An excep-
tion could be considered very short-term use for relief in people with panic disorder until
the main therapy achieved full effect [24]. However, among our participants there were
none diagnosed with panic disorder. Therefore, in this study every use of benzodiazepines
in participants was considered inappropriate. Medical diagnoses of depression or anxiety
disorder were made by a physician, mainly a psychiatrist or general practitioner. General
practitioners were expected to visit these NHs at least weekly. Psychiatrists were visiting
regularly, usually monthly. However, only some residents are seen by these physicians dur-
ing their visits, mainly those presented by the nurses as those who needed an examination.
Registered nurses administered the following tests:

• The Barthel Index [25] was used to measure functional ability to perform basic activi-
ties of daily living (ADLs; range 0–100, higher scores = better ability).

• Cognitive function was evaluated using the Mini-Mental State Examination scores,
which were recorded in respondents’ clinical documentation [26], (range 0–30, higher
scores = better cognition).

• Depressive symptoms were measured by the 15-item Geriatric Depression Scale [27],
a screening scale for depression in older adults. The GDS scale consists of fifteen ques-
tions (e.g., ‘Do you feel that your life is empty?’) and has good reliability (Cronbach’s
alpha 0.80; [28] and sufficient sensitivity (93 percent; [29]), even for those with cog-
nitive deficits [30]. The GDS scale has been frequently used for NH residents [31,32].
The Czech language version, standardized for the use in the Czech Republic, was
used [33].

The nurses also participated in a focus group where they could provide their reflection
on the process of using above mentioned tests as well as on the role of a nurse in NHs. Field
notes were taken during the meeting; recording was not taken. The authors of all quotes
reproduced in this manuscript agreed with reproducing of their quotes anonymously, only
with mentioning their job position (i.e., nurse in NH) [34].
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Statistical Analyses

Statistical Package for Social Sciences (IBM SPSS Statistics, Version 24.0; IBM Corpora-
tion, New York, NY, USA) was used to analyze the data. The normality of distribution was
checked by Kolmogorov–Smirnov test where appropriate, in order to decide between use
of t-tests or nonparametric tests in further analyses. Independent sample Mann–Whitney
tests or chi-square tests were used to test differences between benzodiazepine users and
non-users. In addition, general linear model univariate analysis (GLM univariate) was
used to further analyze the results provided by independent sample Mann–Whitney tests.
This procedure allows for comparison of four subgroups according to benzodiazepine and
antidepressant use while testing for interaction and controlling for covariates. The two
fixed factors design (benzodiazepine use; antidepressant use) was applied while controlling
for NH location. Statistical significance for all statistical tests used was set at a two-tailed
0.05 level.

3. Results
3.1. Characteristics of the Sample

Characteristics of the sample and its subgroups according to their treatments are
presented in Table 1. The mean age of the whole sample was 83 years. Most participants
were women (73 percent), lived on an average 5.4 years in a nursing home and had
5.25 chronic diagnoses. They were dependent in ADLs and experienced some levels of
cognitive impairment.

Table 1. Characteristics of the sample (means ± SD, or %(n)).

Sample GDS MMSE ADL Age Gender
(Female)

Clinical dg
Depression

Clinical dg
Anxiety

Total 100% (317) 8.77 ± 2.36 19.5 ± 5.87 56.7 ± 30.68 83.45 ± 7.71 73% (231) 53% (168) 3% (8)
Untreated
depression 36% (114) 8.58 ± 2.05 19.18 ± 5.91 61.05 ± 29.36 83.3 ± 7.62 65% (74) 3% (9) 0% (0)
BZD only 16% (51) 8.98 ± 2.38 18.38 ± 5.80 59.48 ± 32.70 82.56 ± 8.45 81% (41) 2% (7) 0.5% (2)
BZD + AD 18% (57) 9.55 ± 2.74 20.54 ± 6.02 58.36 ± 33.03 83.18 ± 7.23 80% (46) 18% (57) 1% (4)
AD only 30% (95) 8.46 ± 2.38 19.88 ± 5.73 47.37 ± 28.31 84.26 ± 7.73 74% (70) 30% (95) 0.5% (2)

BZD = benzodiazepines. AD = antidepressants, ADL = activities of daily living, GDS = Geriatric Depression Scale, dg = diagnosis.

More than half (52 percent) of depressed NH residents remained without appropriate
treatment. Benzodiazepines were the only medications in 16 percent of depressed resi-
dents. Almost half (48 percent) of the participants used antidepressants (AD) but still had
depressive symptoms. Benzodiazepines (BZDs) were added to antidepressant treatment in
18 percent of residents (Table 1).

While the whole sample was defined by positive depressive symptoms (GDS ≥ 6),
only 53 percent of residents had a documented diagnosis of depression and/or antidepres-
sant treatment (medical diagnosis of depressive disorder was also explicitly recorded in
16 residents without antidepressant treatment). Only eight residents had a documented
diagnosis of an anxiety disorder, and six of them were treated with BZDs.

3.2. Comparison of Participants Divided by Type of Treatment

Comparison of the characteristics of depressive NH residents using independent
Mann–Whitney tests revealed that those treated with BZD had significantly higher de-
pressive symptom scores than those without BZD treatment (Table 2). The distribution of
the variables of age, ADL, GDS, and MMSE were checked for normality by Kolmogorov–
Smirnov test, which resulted in the use of nonparametric Mann–Whitney tests for these
variables. Residents with a documented diagnosis of anxiety disorder or depressive disor-
der were more likely to receive benzodiazepines. BZD users had a significantly higher load
of depressive symptoms, and were predominantly female; there were no other significant
differences between BZD users and non-users (Table 2). Comparing residents with and
without antidepressant treatment, we found that participants treated with antidepressants
had significantly lower ADL scores (AD group ADL 51.40 ± 30.48 vs. No AD group ADL
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60.59 ± 30.29, p = 0.008). The participants with benzodiazepines added to antidepressants
had a significantly higher load of depressive symptoms than those with antidepressants
only (‘BZD added to AD group’ GDS = 9.55 ± 2.74 vs. ‘AD only group’ GDS = 8.46 ± 2.38;
p = 0.013).

Table 2. Comparison of characteristics of depressive NH residents with and without benzodiazepine
(BZD) treatment (n = 317, means ± SD; or %).

Without BZD With BZD p

Age 83.74 ± 7.67 82.89 ± 7.79 0.271
Gender (female %) 68.7% 80.8% 0.028

Number of chronic diagnoses 5.16 ± 2.12 5.39 ± 2.40 0.666
MMSE 19.50 ± 5.83 19.52 ± 5.99 0.999
ADL 54.83 ± 29.6 58.88 ± 32.70 0.194
GDS 8.52 ± 2.20 9.28 ± 2.58 0.015

Diagnosis D (yes%) 61.6% 73.6% 0.022
Diagnosis A (yes%) 0.5% 1.9% 0.019

Independent samples Mann Whitney test or chi-square test used to compare both groups. Diagnosis D: diagnosis
of depressive disorder and/or antidepressant prescription in medical documentation. Diagnosis A: diagnosis of
anxiety disorder in medical documentation. ADL = activities of daily living. GDS = Geriatric Depression Scale.

The results of GLM univariate analysis are presented in Table 3. In agreement with
the results of the Mann–Whitney tests, benzodiazepine users had significantly higher
GDS scores and were predominantly female, while other characteristics (age, cognitive
status or dependency) were not related to BZD use. Antidepressant use was correlated
with dependency and cognitive function, and was more common in highly dependent
NH residents and in residents with more severe cognitive impairment. There was no
significant interaction between BZD and antidepressants for any of the variables. GLM
controlled for NH sites revealed that the results were not associated with specific NHs
and the associations of gender and GDS scores with BZD use remained highly significant
(gender p = 0.032; GDS score p = 0.006).

Table 3. GLM univariate analysis: Benzodiazepine users compared with antidepressant users.

BZD Users AD Users BZD x AD

F p F p F p

Age 0.981 0.323 0.730 0.394 0.034 0.855
Gender 4.211 0.041 0.566 0.453 0.827 0.364

ADL 1.663 0.198 4.104 0.044 2.960 0.086
MMSE 0.010 0.919 4.144 0.043 1.094 0.296
GDS 7.348 0.007 0.702 0.403 1.492 0.223

BZD = benzodiazepines, AD = antidepressants, ADL = activities of daily living, GDS = Geriatric Depression Scale.

4. Discussion

This study focuses on important aspects of pharmacoepidemiology in nursing home
residents based on 1087 residents, with 317 of them depressed. Our study confirms
that benzodiazepine use may serve as an indicator of inappropriately treated geriatric
depression in nursing home residents, which is consistent with a previous community-
based study [11]. Residents treated with benzodiazepines deserve attention, as they had
the highest load of depressive symptoms (displayed in Tables 2 and 3).

The subgroup of residents who had symptoms of depression but were not diagnosed
and had no pharmacotherapy and no psychotherapy could be characterized as those who
were less disabled (Tables 2 and 3). The reflection of the interprofessional team on the
characteristics of residents with inappropriately treated depression is of high importance
and may contribute to improvement in future.

During a focus group with nurses from these nursing homes about the outcomes,
the nurses commented that “those who are bedbound we expect to be depressive and
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it is easier for us to understand their feelings”; “Those who can move better and are
less dependent than the others here, we just did not expect to be depressive”; and “We
refer those more disabled to the physician more often”. Another quotation described the
process: “Physicians visit only those residents who ask to be seen or who are recommended
for examination by the nurses” [34]. According to our previous study in NHs in the
same region, there exist residents who were not seen by any physician for a year or even
longer [35]. The role of a nurse in active detection of residents with inappropriately treated
depression who need a physician’s intervention is essential. Therefore, the screening of
depressive symptoms by nurses using standardized scales seems to be of high importance.

Our results also suggest that despite the published guidelines and the list of inap-
propriate medications including benzodiazepines [36], benzodiazepine misuse remains
a problem in nursing homes. A focused study reported that in residents with at least
one behavioral and psychological symptom of dementia, benzodiazepines and related
drugs were used four times more frequently than antidepressants (AD 7.5 percent vs. BZD
28.5 percent; Ozaki et al., 2016).

As for the longitudinal trends, increasing use of benzodiazepines was reported in
several countries. In the nursing home population, antianxiety medication use increased
from 15.5 percent in 1996 to 18.5 percent in 2006, and a dramatic increase of antidepressant
use (from 21.9 to 47.5 percent!) in this population in the same period did not prevent
this [20]. Another study described trends of improvement in Ontario, Australia and the US
Veteran population, while the overall prevalence of benzodiazepines still remained high,
especially in the oldest age groups [37].

The trends in benzodiazepine use described above call into question the effectiveness
of published articles and guidelines regarding prevention of the use of benzodiazepines
in older adults with depression. The British review concludes that benzodiazepine pre-
scription for unlicensed or unspecified indications (‘off-label’) is frequent, suggesting that
“official recommendations concerning the use of these medications are widely ignored” [38].
According to the American Psychiatric Association guidelines, “benzodiazepines should
not be the primary pharmacological agents for patients with major depressive disorder
who have cooccurring anxiety symptoms” [14].

The comorbidity of depression and anxiety is found to be quite high [39], as risk
factors for both may partially overlap [40,41]. However, even for pure generalized anxiety
disorder (GAD), the first-choice treatment should be antidepressants and not benzodi-
azepines [42]. Moreover, benzodiazepines are considered an inappropriate medication in
geriatric patients (Beers criteria [43]; STOPP criteria [44]; Choosing Wisely International
campaign [45]). These principles are also reflected in the Czech guidelines for General
Practitioners regarding depression treatment and inappropriate medication in geriatric
patients [46,47]. Benzodiazepine use in our sample cannot be explained by the presence
of anxiety disorders, as these disorders were diagnosed only in a very small number of
residents. We could hypothesis that the intention was to enhance depression treatment by
adding benzodiazepines to antidepressants in depressed residents. However, as described
above, neither GAD nor depression with co-occurring anxiety symptoms are considered to
be indications for benzodiazepines treatment, especially not in geriatric patients.

Reports on the characteristics of benzodiazepine users in NHs are quite sparse. A
French study focused on NH structure- and organization-related indicators in relation
to benzodiazepine prescriptions [48], and will be discussed further below. Brief informa-
tion about pooled benzodiazepine prevalence in eight European countries is mentioned
in the outcomes of the SHELTER project; benzodiazepines were used in 36 percent of
4023 European NH residents [5]. In a subgroup of residents with advanced cognitive
impairment, benzodiazepines were used in 35.3 percent of residents, while antidepressants
were used in 31.8 percent of a total sample of 1449 residents [49]. Both articles focus mostly
on polypharmacy, and work with pooled data from all eight European countries.

Benzodiazepine users in our study did not differ from nonusers in age, cognition or
dependency. Women used benzodiazepines significantly more frequently than men, which
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is consistent with other studies in Europe [11,50] and in the United States [6]. In those
residents who had a documented diagnosis of depressive disorder, BZD treatment was
even more frequent than in those who did not have documented diagnosis of depression.
Thus, an appropriate diagnosis of depression unfortunately did not prevent BZD misuse in
our sample. The results of our study correspond with the conclusions of Lai et al., who
concluded that formulating guidelines for benzodiazepine use was not effective enough
and recommended more complex interventions. [21]. Complex interventions are also
recommended by a recent analysis of mental health care in older adults [51].

Reduction of inappropriate benzodiazepine prescription is a difficult process, even
though several authors report partial successes using tapering protocols in benzodiazepine
users supported by education of benzodiazepine users and/or physicians [52–58]. A French
study concluded that a non-specific intervention designed to improve overall NH quality
indicators through education and support of NH staff did not decrease benzodiazepine
use [59]. This study also reported that none of the structural and organizational NH-related
variables predicted either discontinuation or new use of benzodiazepines, contrary to the
previous hypothesis [48,59].

Our study has several limitations. First, it used the GDS for people with cognitive
impairment. However, this scale has been used in other studies [32], and in our previous
study we found that GDS effectively described the affective status of NH residents with
MMSE scores between 10 and 15 [23]. Second, we did not administer an anxiety scale
to the participants; however, we had documented clinical diagnoses of anxiety disorder,
which were quite rare. Finally, our study was cross-sectional, and therefore cannot assess
causality. Interestingly, our results are in agreement with the results of a longitudinal study
which found that benzodiazepine use concurrent with AD treatment does not significantly
improve depressive outcomes in older veterans [60].

In this study, we observed a subgroup of residents who had depressive symptoms
despite antidepressant treatment. Future research should focus on the question of why
antidepressant treatment was not more effective, including the question of holistic mental
care models [51]. While prevalence of benzodiazepine users among NH residents remains
high, and discontinuation of benzodiazepines in chronic users is very difficult [59], pre-
ventive strategies focused on the motivation of residents, physicians and nursing home
interprofessional team members to avoid onset of benzodiazepine treatment should deserve
more attention.

Nursing homes are considered a special environment, where multiple actors are
responsible for medication use. Inappropriate drug use is one of key factors worsening
outcomes in long-term care [61,62]. For preventive strategies, it is essential to include all
relevant members of the NH team (nurses, general practitioners, physicians, pharmacists
and managers), together with residents and their families, to support motivation, education
and willingness to change the practice of benzodiazepine misuse [57].

5. Conclusions

More than half (52 percent) of depressed NH residents remained without appropriate
antidepressant treatment. Benzodiazepines are inappropriately used in NH residents with
depressive symptoms, either as the only medication or added to antidepressant treatments.
Residents treated with benzodiazepines were more depressed than residents treated only
with antidepressants, and even those not treated at all. Nurse-led screening of depressive
symptoms has good potential to improve the quality of care.
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