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3.1

Psychotropic medications, including 

short acting benzodiazepines, strongly 

increases the frequency of falls in elderly

Abstract

Objectives: Falls in the elderly are common and often serious. The aim of this 

study was to examine the association between the use of different classes of 

psychotropic medications, especially short acting benzodiazepines, and the 

frequency of falling in elderly.

Study design: This retrospective cohort study was performed with patients who 

visited the day clinic of the department of geriatric medicine of the University 

Medical Center Utrecht in the Netherlands between 1 January 2011 and 1 April 2012.

Measurements: Frequencies of falling in the past year and medication use 

were recorded. Logistic regression analysis was performed to assess the rela-

tionship between the frequency of falling in the past year and the use of 

psychotropic medications.

Results: During this period 404 patients were included and 238 (58.9%) of them 

had experienced one or more falls in the past year. After multivariate adjust-

ment, frequent falls remained significantly associated with exposure to psycho-

tropic medications (Odds Ratio [OR] 1.96; 95% Confidence Interval [CI] 1.17-3.28), 

antipsychotics (OR 3.62; 95% CI 1.27-10.33), hypnotics and anxiolytics (OR 1.81; 

95% CI 1.05-3.11), short-acting benzodiazepines or Z-drugs (OR 1.94; 95% CI 1.10-

3.42) and antidepressants (OR 2.35; 95% CI 1.33-4.16).

 

Conclusions: This study confirms that taking psychotropic medication, including 

short-acting benzodiazepines, strongly increases the frequency of falls in elderly. 

This relation should be explicitly recognised by doctors prescribing for older 

people, and by older people themselves. If possible such medication should be 

avoided for elderly patients especially with other risk factors for falling. 
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Introduction

The World Health Organisation describes a fall as “an event which results in a 

person coming to rest inadvertently on the ground or floor or other lower level”.1 

Approximately 28-35% of people aged 65 and over fall each year, increasing 

to 32-42% for those over 70 years of age. Approximately 30-50% of people 

living in long term care institutions fall each year and 40% of them experi-

ence recurrent falls.1 Falls constitute a leading cause of injuries, hospitalisation 

and deaths among the elderly.2 The annual costs associated with falls and 

fall-related complications are substantial.3 The costs related to fall injuries are 

expected to rise steeply over the next 50 years as a result of the increase in 

the elderly population.4 Fall risk is multifactorial, with many intrinsic and extrinsic 

factors. Prescribed medications are an important contributor to falls in seniors.5 

In a meta-analysis that included studies between 1966 and 1996, Leipzig et al. 

found an association between the use of most classes of psychotropic drugs, 

cardiac and analgesic drugs and falls.6, 7 The general message that psycho-

tropic drugs increase falls is already well accepted. However, the contribution 

of specific psychotropic drugs to fall frequency in elderly has not been quanti-

fied precisely until now. The older patient is more frail than normal adults and 

thus more prone to the negative effects of psychotropic drugs. Furthermore, 

results from different studies are inconsistent concerning benzodiazepines, as 

short- or intermediate acting benzodiazepines were not always associated with 

an increased frequency of falling.8-10 

The aim of the current study was to evaluate the association between the use 

of different classes of psychotropic drugs, especially short acting benzodia- 

zepines, and the frequency of falling in elderly patients who visited the day 

clinic of the department of geriatric medicine of the University Medical Center 

Utrecht.

Methods

Patient selection

Patients who visited the day clinic of the department of geriatric medicine of 

the University Medical Center Utrecht, between 1 January 2011 and 1 April 2012 

were included. These outpatients were referred by the general practitioner to 

the department of geriatric medicine with functional decline, cognitive impair-

ment, incontinence or impaired immobility. As part of usual care, all these 
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patients underwent a comprehensive geriatric assessment existing of a physi- 

cal examination, cognitive and mobility tests and laboratory research. In addi-

tion patients filled out a questionnaire concerning their general health. Data of 

these outpatients were collected in a database by the nurses and physicians 

of the day clinic of the department of geriatric medicine. The Medical Ethics 

Committee of the University Medical Center Utrecht approved the study.

Definition of variables

The following data were extracted from the database: age, gender, type of day 

clinic (memory clinic, fall clinic, general day clinic), living situation and number 

of medications. 

Living situation was dichotomized in: living independent without professional 

help and living with professional help (living independent with professional 

help, living in a senior apartment, living in a home for the elderly, living in a 

nursing home). 

The number of medications comprised all the medications the patient was 

using at the time of visit to the day clinic. This included ocular, dermatologic 

and intercurrent medication. Polypharmacy was defined as using five or more 

medications a day. 

Falls were described as at least one fall in the past year. The frequency of falls 

was registered in four subgroups: no fall, one fall, two falls, or more than two 

falls. Frequent falls were defined as more than two falls in the past year, non 

frequent falls as two or less falls in the past year.

The intensity of daily walks was categorized in: mainly at home, daily around 

the block, frequent a moderate distance or frequent a long distance.

Body mass index was calculated by dividing the weight by the length squared 

in kg/m².

The Patient Health Questionnaire-2 (PHQ-2) was used as screening tool for 

depression.11 Each patient who visited the day clinic filled out the following two 

questions in the PHQ-2: 1.“During the past month, have you often been both-

ered by feeling down, depressed, or hopeless?” and 2.“During the past month, 

have you often been bothered by little interest or pleasure in doing things?”. If 

the patient answered two times “no” to these two screening questions a patient 

was considered not depressive. Otherwise a Geriatric Depression Scale with 15 

items, (GDS-15) was taken.12 If a patient had a known diagnosis of a depres-

sion or a GDS-15 score of 6 or higher a patient was considered depressive. If 

a GDS-15 was not performed because there was no indication or the GDS-15 

score was below 6, a patient was considered not depressive.
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From all the patients who visited the memory clinic and from all the patients 

who visited the fall clinic or general day clinic with a suspicion of cognitive 

impairment, a Mini Mental State Examination (MMSE) with 30 items was taken.13 

The MMSE tests multiple cognitive domains. The first section covers orientation, 

memory, and attention. The second part tests ability to name, follow verbal 

and written commands, write a sentence spontaneously, and copy a complex 

figure which is a test for visuospatial and executive functions. Cognitive impair-

ment was defined as a known diagnosis of dementia or a score on the MMSE 

of 24 or lower.14 A MMSE score above 24, or when no MMSE was taken, because 

there was no indication, was considered as no cognitive impairment. 

In this study medications were classified according to the 2006 Anatomical 

Therapeutic Chemical (ATC) Classification system (World Health Organisation 

2003). Psychotropic medications included antipsychotics, hypnotics and anxio-

lytics, antidepressants and anti dementia medication. Long-acting benzodiaz-

epines with an elimination half life of more than 20 hours included clobazam, 

clonazepam, nitrazepam, diazepam, fludiazepam and clorazepate. Short-

acting benzodiazepines included oxazepam, temazepam, alprazolam, broma-

zepam, lorazepam and midazolam. Non benzodiazepine hypnotics zolpidem 

and zopiclon (Z-drugs) were also included in this group.

Isometric grip strength was measured using an adjustable hand held dyna-

mometer (JAMAR dynamometer) at the hand. The subjects were standing with 

their shoulder adducted and neutrally rotated. The dynamometer was held 

freely without support, the arm was stretched. The subjects were told to put 

maximal force on the dynamometer. The maximal value of the left and the 

right hand was counted up and noted in kilograms.

Walking speed was measured by performing a 4 meter walk test. The patient 

was asked to walk 4 meter from one line to another while a nurse recorded the 

time with a timer. Gait speed was defined in meters per second.

Data analysis

All statistical analyses were performed using the Statistical Package for the 

Social Sciences (version 15.0; SPSS, Inc, an IBM Company, Chicago, Illinois). 

Differences in frequencies were tested using Pearson’s chi-squared test. Differ-

ences in means were tested with the Student’s t-test. A p-value of less than 0.05 

was considered statistically significant. To investigate the association between 

the use of psychotropic drugs and the frequency of falling, logistic regression 

analysis was done. Outcomes were calculated with a 95% Confidence Interval 
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(95% Cl). This was also done for the subgroups of antipsychotics, hypnotics 

and anxiolytics, long-acting benzodiazepines, short-acting benzodiazepines 

and Z-drugs, antidepressants and anti dementia medication. Age and gender 

adjusted odds ratio’s (ORs) were calculated, as well as ORs adjusted for age, 

gender, cognitive impairment, depression, polypharmacy, living situation and 

amount of walking on a day. 

Results

Table 1. Medication use according to class of psychotropic medication and the 

   drugs that fall into each group

Medication class Number of users

Antipsychotics

Haloperidol, Risperidon, Quetiapine, Olanzapine, Zuclopentixol, 

Lithium and Levomepromazine

19 (4.7%)

Hypnotics and anxiolytics 91 (22.5%)

- Long-acting benzodiazepines

 Clobazam, Clonazepam, Nitrazepam, Diazepam, Fludiazepam 

and Clorazepate

20 (5.0%)

-  Short-acting benzodiazepines and Z-drugs

 Oxazepam, Temazepam, Alprazolam, Bromazepam, Loraz-

epam, Midazolam, Zolpidem and Zopiclon

75 (18.6%)

Antidepressants

Citalopram, Escitalopram, Fluoxetine, Paroxetine, Mirtazapine, 

Sertraline, Duloxetine, Venlafaxine, Amitriptyline, Nortriptyline, 

Clomipramine, Trazodon, Fenelzine

74 (18.3%)

Anti dementia medication

Rivastigmine, Galantamine, Memantine

12 (3.0%)

Psychotropic medications total 139 (34.4%)

416 Patients visited the day clinic of the department of geriatric medicine of the 

Academic Hospital Utrecht between 1 january 2011 and 1 april 2012. For twelve 

patients it was unknown if they had fallen in the past year. Medication use 

within class of psychotropic medications is listed in table 1. 

Psychotropic medication use was present in one third (34%) of the patients. The 

characteristics of the 404 included patients are shown in table 2. 
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Table 2. Characteristics of Patients

Patients using 

psychotropic 

medications (n=139)

Patients not using 

psychotropic medications 

(n=265)

Number of patients 

(proportion)

Number of patients 

(proportion)

p-value Chi- 

square Test

Gender: female 106 (76.3%) 149 (56.2%) 0.001

Living situation

Patients who live 

independent without 

professional help

35 (25.2%) 127 (47.9%) 0.001

Patients who live 

independent with 

professional help

65 (46.8%) 99 (37.4%) 0.067

Patients who live in

a seniors appartment

11 (7.9%) 14 (5.3%) 0.297

Patients who live in 

a home for the elderly

16 (11.5%) 15 (5.7%) 0.036

Patients who live in

a nursing home

12 (8.6%) 10 (3.8%) 0.041

Referred to

Memory clinic 62 (44.6%) 156 (58.9%) 0.006

Fall clinic 21 (15.1%) 48 (18.1%) 0.446

General day clinic 56 (40.3%) 61 (23%) 0.001

How much do you walk every day?

Mainly at home 92 (66.2%) 143 (54%) 0.030

Daily around the block 39 (28.1%) 75 (28.3) 0.868

Frequently a

moderate distance

8 (5.8%) 38 (14.3%) 0.008

Frequently a long 

distance

0 (0.0%) 4 (1.5%) 0.142
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Table 2. Continued

Patients using 

psychotropic medi-

cations (n=139)

Patients not using 

psychotropic medications 

(n=265)

Number of patients 

(proportion)

Number of patients 

(proportion)

p-value Chi- 

square Test

How many times did you fall last year?

I did not fall last year 40 (28.8%) 126 (47.5%) 0.001

One time 22 (15.8%) 44 (16.6%) 0.864

Two times 12 (8.6%) 36 (13.6%) 0.150

More than two times 63 (45.3%) 57 (21.5%) 0.001

Depression found on  

PHQ-2 or GDS-15

48 (34.5%) 42 (15.8%) 0.001

Cognitive impairment 

defined as MMSE score 

of 24 or below

61 (43.9%) 117 (44.2%) 0.819

Mean (standard 

deviation)

Mean (standard 

deviation)

p-value 

T-Test

Age (years) 78.5 (8.8) 77.8 (8.8) 0.423

Body Mass Index (kg/m²) 26.7 (5.6) 26.2 (5.6) 0.460

MMSE (n=328) 23.4 (5.6) 22.8 (5.5) 0.971

GDS-15 (n=264) 5.3 (3.1) 3.8 (3.1) 0.001

Number of medications 8.8 (4.1) 5.1 (3.4) 0.001

Isometric grip strength (kg) 29.3 (19.9) 37.9 (19.1) 0.001

Gait speed (m/s) on 

the four meter walk test

0.78 (0.34) 0.90 (0.47) 0.041

Differences between groups were tested with Pearson’s chi squared tests (proportions) and 

Student’s t-tests (means). A p value less than 0.05 is considered statistically significant.

There were no significant differences in age, body mass index and MMSE 

between the two groups. In the group of psychotropic medication users there 

were more females (76.3% versus 56.2%, p-value 0.001). Patients in that group 

had professional help more often and lived more frequently in long term care 

facilities. The number of medications was 8.8 in the group of patients who used 



50

psychotropic medications. This was remarkable higher than the 5.1 medications 

that the group of non users received (p-value 0.001).

The 4 meter walk test was performed in 269 patients and isometric grip strength 

was performed in 324 patients. Patients who used psychotropic medications 

had a significant lower gait speed on the 4 meter walk test (p-value 0.041) and 

lower isometric grip strength (p-value 0.001) compared to non users (0.8 versus 

0.9 m/sec and 29.3 versus 37.9 kg).

In 264 patients (65.1%) who visited the day clinic a GDS-15 was taken. In 32.2% 

there was no indication for a GDS-15 because the patient answered two times 

“no” to the two screening questions. In 1% there was no GDS-15 because of a 

language barrier and in 1.7% there was no GDS-15 because of the unreliability 

due to severe cognitive impairment. One third (34.5%) of the patients who used 

psychotropic medication were found to be depressive. This was significantly 

more often compared to non-users (15.8%, p-value 0.001).

In 328 patients (81.2%) who visited the day clinic a MMSE was taken. In 14.9% 

there was no indication for a MMSE. In 2% there was no MMSE because of a 

language barrier and in 2% the patient did not want to cooperate. Cognitive 

impairment was not significantly more often present in users of psychotropic 

medication compared to non users (43.9% versus 44.2%, p-value 0.819). Of the 

404 included patients, 238 (58.9%) had experienced one or more falls in the 

past year (69.7% of users versus 51.6% of non users).

After multivariate adjustment, users of psychotropic medications did not have 

a higher risk to fall incidentally than non-users (OR 1.54; 95% CI 0.90-2.61), but 

they did have a higher risk to fall more frequently (more than two falls) (OR 1.96; 

95% CI 1.17-3.28) (tables 3 and 4). Antipsychotic users were not at greater risk of 

falling at least once compared to non-users (OR 4.39; 95% CI 0.96-20.12), but 

they were of greater risk of frequent falling (OR 3.62; 95% CI 1.27-10.33). 

Hypnotic and anxiolytic medication use was significantly associated with 

frequent falls (OR 1.81; 95% CI 1.05-3.11) as well as short-acting benzodiazepines 

or Z-drugs use (OR 1.94; 95% CI 1.10-3.42) and antidepressant use (OR 2.35; 95% 

CI 1.33-4.16). The association between falls and use of anti dementia medica-

tion or long-acting benzodiazepines did not reach significance.
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Table 3. Association between the use of psychotropic medications and falls 

   (defined as at least one fall)

OR OR OR*

95% CI Age 

and 

gender 

adjusted

95% CI

Multi-

variate

95% CI

Lo
w

e
r

lim
it

U
p

p
e

r 

lim
it

Lo
w

e
r

lim
it

U
p

p
e

r 

lim
it

Lo
w

e
r

lim
it

U
p

p
e

r 

lim
it

Antipsychotics 6.31 1.44 27.68 6.62 1.48 29.66 4.39 0.96 20.12

Hypnotics/ 

Anxiolytics

2.49 1.48 4.19 2.27 1.33 3.88 1.60 0.88 2.88

Long-acting 

benzo- 

diazepines

2.17 0.77 6.08 1.87 0.65 5.35 1.28 0.42 3.87

Short-acting 

benzo- 

diazepines 

and Z-drugs

2.59 1.46 4.59 2.40 1.34 4.29 1.69 0.90 3.20

Anti-

depressants

2.09 1.20 3.66 2.13 1.20 3.80 1.56** 0.84 2.92

Anti dementia 

medication

0.98 0.30 3.13 0.94 0.29 3.14 0.61*** 0.17 2.14

Psychotropic 

medications 

total

2.22 1.45 3.48 2.17 1.38 3.43 1.54 0.90 2.61

Analyses based on logistic regression analysis. Reference group: patients with no fall. OR: 

odds ratio. 95% CI: 95% confidence interval. *Adjusted for age, gender, cognitive impair-

ment, depression, polypharmacy, living situation and walking distance. **Use of antide-

pressants was not adjusted for depression. ***Use of anti dementia medication was not 

adjusted for cognitive impairment.
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Table 4. Association between the use of psychotropic medications and   

   frequent falls, defined as more than two falls in the past year 

   and non frequent falls defined as two or less falls in the past year

OR OR OR*

95% CI Age 

and 

gender 

adjusted

95% CI

Multi-

variate

95% CI
Lo

w
e

r

lim
it
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p

p
e

r 

lim
it

Lo
w

e
r

lim
it

U
p

p
e

r 

lim
it
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w

e
r

lim
it

U
p

p
e

r 
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it

Antipsychotics 5.55 2.06 14.97 5.31 1.95 14.45 3.62 1.27 10.33

Hypnotics/ 

Anxiolytics

2.84 1.74 4.63 2.64 1.61 4.34 1.81 1.05 3.11

Long-acting 

benzo- 

diazepines

2.44 0.94 6.31 2.11 0.81 5.51 1.43 0.51 3.97

Short-acting 

benzo- 

diazepines 

and Z-drugs

2.93 1.74 4.92 2.76 1.63 4.66 1.94 1.10 3.42

Anti-

depressants

3.33 1.90 5.47 3.09 1.81 5.28 2.35** 1.33 4.16

Anti dementia 

medication

2.40 0.76 7.61 2.47 0.77 7.92 1.67*** 0.51 5.46

Psychotropic 

medications 

total

3.08 1.97 4.81 2.91 1.85 4.59 1.96 1.17 3.28

Analyses based on logistic regression analysis. Reference group: patients with two or less 

falls. OR: odds ratio. 95% CI: 95% confidence interval. *Adjusted for age, gender, cognitive 

impairment, depression, polypharmacy, living situation and walking distance. **Use of anti-

depressants was not adjusted for depression. ***Use of anti dementia medication was not 

adjusted for cognitive impairment.
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Discussion

The main finding of this retrospective study in geriatric outpatients was that 

there is a strong association between frequent falls and different classes of 

psychotropic medications. Our data showed the strongest association with the 

use of antipsychotics, hypnotics or anxiolytic medications, short-acting benzodi-

azepines or Z-drugs and antidepressants.

Comparison with other studies

This effect of psychotropic medications on falling is consistent with a lot of 

previous research summarized in systematic literature reviews.2, 6 In this study 

with different falling outcomes (incidentally falling and frequent falling), we did 

not find an association between the different psychotropic medications and 

incidental falls, but we did find that the elderly using psychotropic medications 

were more at risk of multiple falls. This can be explained by the fact that an 

incidental- accident is more likely to be the underlying cause in patients with a 

single fall, but not in patients with multiple falls. 

We found a higher risk of falling in antipsychotic users (OR 3.62; 95% CI 1.27-

10.33) than others found before (OR1.3-2.8).3,15,16 The relationship between anti-

psychotics and falling is probably (partly) due to the drugs’ effects on gait 

and postural stability.17 A lower gait speed on the 4 meter walk test and lower 

isometric grip strength (representing diminished mobility and muscle strength) 

may be one of the underlying mechanisms of this association between more 

frequent falling and antipsychotic medication use in elderly patients. However, 

little is known about the influence of psychotropic medications on gait para- 

meters. Withdrawal of psychotropic medications improved mobility in geriatric 

outpatients in a study performed in 2007.18 Despite fewer extrapyramidal side 

effects, atypical antipsychotic medications are not associated with fewer falls 

than conventional antipsychotics.19 We had too limited power to detect diffe-

rences between atypical antipsychotic medications and the older antipsychotics. 

Our data showed that use of short-acting benzodiazepines is a significant risk 

factor for frequent falls in geriatric patients. The point estimator for long-acting 

benzodiazepines indicates that there is a possible association, but we had 

limited power to demonstrate this effect. Other studies found that the increase 

in falls is mainly due to the use of long-acting benzodiazepines and not to 

medications with a shorter elimination half live.8,20,21 A possible explanation for 

our findings may be that the pharmacokinetic half-life of short-acting benzo-

diazepines in blood may be misleadingly long for older people. Hepatic drug 
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clearance is reduced in elderly because of reduction in hepatic blood flow and 

hepatocyte mass. Other age related changes that may influence metabolism 

of psychotropic medications are decreased plasma albumin, decreased lean 

body mass and reduction in renal clearance.22 Also the pharmacodynamic 

effect on the nervous system may be altered in the elderly making them more 

prone for negative effects of psychotropic medications. 

Our finding that the use of antidepressants leads to frequent falls in the elderly 

is confirmed by the findings of others.23,24 Findings from the literature suggest 

that selective serotonin re-uptake inhibitors and tricyclic antidepressants are 

both associated with increased falling, with possibly somewhat higher rates 

for selective serotonin re-uptake inhibitors than for tricyclic antidepressants.23,25 

Falling may be directly potentiated by the sedative and orthostatic effects of 

antidepressants.

A study in patients with mild Alzheimer’s disease showed that cholinesterase 

inhibitors significantly reduced the number of falls.26 Donepezil treatment signifi-

cantly increased gait velocity and reduced gait variability, resulting in a more-

stable walking pattern in the intervention group.26 However, a meta-analysis of 

randomised controlled trials showed no effects of anti dementia medication 

on falls in cognitively impaired older adults.27 Our study was underpowered to 

show a difference in falls in elderly with anti dementia medication. 

Strengths and limitations

Our study has a number of strengths. Our study was performed in a frail popu-

lation, representative for geriatric outpatients elsewhere. We studied the associ-

ation between different classes of psychotropic medication with single, but also 

with multiple falls. Little data were missing in our database and medication use 

was verified in the patients chart.

Our study also has several limitations. As this is an observational study, it is 

susceptible to confounding by indication and residual confounding. Patients 

receiving psychotropic medications may be at higher risk of falls because of 

the underlying conditions treated by these medications (depression, anxiety, 

insomnia, agitation, and dementia). We adjusted our results for a number of 

possible confounders, including cognitive impairment, depression, age, gender, 

polypharmacy, living situation and amount of walking on a day. The increased 

risk was sustained even after adjustment for these multiple confounding factors. 

However, residual confounding might still be present. We did not have informa-

tion about insomnia, poor balance, orthostatic hypotension for all the patients. 

As in most observational studies, we were not able to correct this possible bias. 
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This study did not evaluate the fall related injuries. We only had information 

on fall related injury from the patients who visited the falls clinic. This study did 

not evaluate the effect of the dosage and duration of the medication use. The 

database only has information on the medications being taken at the time of 

the visit to the day clinic. It does not provide information on the medications 

taken by the patients over the past year. Data on falls were self-reported by 

the patients and may be affected by recall bias. 

Clinical implications and conclusions

In this frail population one third (34%) of the patients used psychotropic medi-

cations and several classes of these psychotropic medications were found to 

be strong risk factors of falling. It is probable useful to try to lower these medi-

cations. Withdrawal of psychotropic medications, especially benzodiazepines or 

related drugs, has shown to lower the risk of falls.28,29 Withdrawing these medi-

cations however is challenging because of their propensity for causing depen-

dence and rebound insomnia. Despite these challenges, specialist recommen-

dations to cease or reduce dosage of these medications are associated with 

a high success rate.30

This study confirms that taking psychotropic medication, including short-acting 

benzodiazepines, strongly increases the frequency of frequent falls in elderly. 

This relation should be explicitly recognised by doctors prescribing for older 

people, and by older people themselves. If possible such medication should be 

avoided for elderly patients with other risk factors for falling
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Antipsychotic drug use associated 

with uncomplicated urinary tract 

infections in older women

Abstract

Background/Objectives: Antipsychotic drugs are frequently prescribed to 

elderly patients, but they are associated with serious adverse effects. The objec-

tive of the current study was to investigate the association between use of 

antipsychotics by elderly women and the risk of urinary tract infections (UTIs). 

Design/Setting/Participants: A Cohort study. Dispense data were obtained from 

PHARMO Database Network for the period 1998–2008. Participants were ambu-

latory Dutch women (≥65 years) with current and past use of antipsychotics.

Measurements: Incidence rate of UTIs, as defined by use of nitrofurantoin, was 

calculated within and outside exposure to antipsychotic drugs. Cox propor-

tional hazard regression analysis with Andersen-Gill extension for recurrent 

events was used to calculate crude and adjusted hazard ratios (HRs). 

Results: During the study period, 18,541 women with a first prescription of an 

antipsychotic were identified. Current use of antipsychotics was associated with 

an increased risk of UTI compared to past use: (HR, adjusted for age and 

history of UTIs, 1.33, 95% CI 1.27-1.39). A strong temporal relationship was found, 

with the risk of being treated for a UTI being higher in the first week after the 

start of the treatment (adjusted HR 3.03, 95% CI 2.63-3.50) and decreased after 

3 months (adjusted HR 1.22, 95% CI 1.17-1.28). Cumulative exposure was not asso-

ciated with an increased risk of UTIs. There was no difference in effect between 

conventional and atypical antipsychotics.

Conclusion: Our results show an increased risk of uncomplicated UTIs during 

antipsychotic use in older female patients, especially in the first week after the 

start of treatment.
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Introduction

Antipsychotic drugs are approved for the treatment of schizophrenia and 

bipolar disorder.1 While they are frequently prescribed to older patients, atyp-

ical antipsychotics are often used outside their approved indication, to treat 

behavioural disturbances in elderly patients with dementia.1 A recent study in 

the United Kingdom reports a rather high prevalence of antipsychotic drug use 

of 1% in a primary care setting.2 Yet, these drugs may cause serious adverse 

effects. In 2008, the Food and Drug Administration reported that the use of 

antipsychotics to treat behavioural disorders in elderly patients with dementia 

was associated with an increased mortality rate.3,4 Although the cause of this 

increased mortality is not completely understood, antipsychotic drug use is 

associated with an increased risk of cardiovascular events, such as stroke, 

thrombo-embolic events, and cardiac arrhythmia, and infections, such as pneu-

monia.5 The risk of bacterial infections was found to be higher in nursing home 

residents starting conventional antipsychotics than in similar residents starting 

atypical antipsychotics.6

Although these drugs increase the risk of bacterial infection, such as pneu-

monia, it is unclear whether this is also the case for urinary tract infections 

(UTIs). Urinary tract problems, such as incontinence and urine retention, are 

reported in users of both typical and atypical antipsychotics.7 These problems 

may be caused by extrapyramidal side effects, due to anticholinergic side 

effects or peripheral α1-adrenergic blockade, and may increase the suscepti-

bility to UTIs.7 UTIs are very common in the elderly population.8 In the Neth-

erlands, in primary care there are on average 70 episodes of UTIs per 1000 

patients–year in women of all ages, with the highest incidence in women >60 

years old.9

Since UTIs are a major cause of morbidity and mortality in elderly people and 

antipsychotic drugs are prescribed frequently to these individuals, an associa-

tion between these two factors would be clinically relevant. Therefore, the aim 

of this study was to investigate the association between antipsychotic use in 

elderly women and the risk of UTIs.
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Methods

Design

This population-based cohort study involved ambulatory Dutch female patients 

≥65 years with current and past use of antipsychotics, with or without the occur-

rence of an uncomplicated UTI.

Setting

Data were obtained from the PHARMO Database Network (Pharmo Institute, 

Utrecht, the Netherlands; available at: http://www.pharmo.nl). The PHARMO 

database network includes the pharmacy dispense records of over 3 million 

community-dwelling residents in the Netherlands from 1998 onward. Patient 

information includes gender and date of birth. Because most patients in the 

Netherlands are registered with a single community pharmacy, records are virtu-

ally complete with regard to prescription drugs.10 The computerized drug-dis-

pense histories contain information about the dispensed drug, dispense date, 

the prescriber, amount dispensed, and the prescribed dosage regimen. The 

dispense date is the day the patient or caregiver picked up the prescription 

at the pharmacy. The duration of use of each dispensed drug can be esti-

mated from the database by dividing the number of dispensed units by the 

prescribed number of units to be used per day. The database does not provide 

information about the indications for use of the medication or registration of 

non-prescription medication. Drugs are coded according to the Anatomical 

Therapeutic Chemical (ATC) classification. All PHARMO-linked research is in 

accordance with Dutch privacy and ethical regulations.

Participants

Female patients (≥65 years) with at least one prescription of an antipsychotic drug 

between 1998 and 2008 were identified. Drugs starting with the four-digit ATC 

code N05A (with the exception of lithium) were classified as antipsychotics. The 

date of the first antipsychotic prescription marked the start of follow-up. Patients 

were then followed up until the end of the study period, the censoring date in the 

database, or death of the patient, whichever came first. All patients were eligible 

for inclusion if they had one year of prior history in PHARMO before the start of 

follow-up, in order to verify the history of UTI. The rationale for including female 

patients only was because we defined our study outcome of uncomplicated UTI 

on the basis of the use of nitrofurantoin, which is the first-choice drug for treating 

uncomplicated UTIs in women in the Netherlands, but not in men.9 
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Exposure definition

Exposure was defined as the use of antipsychotic drugs. For all patients, we 

classified follow-up time into periods of current use and past use of antipsy-

chotics. To assess periods of current use, treatment episodes were constructed. 

Antipsychotic treatment episodes were established by summing consecutive drug 

deliveries by the pharmacy.11 If an antipsychotic prescription with the same drug 

was collected by the patient before the theoretical end date of the previous 

prescription, the number of overlapping days (units at home) was added to the 

end date of the subsequent antipsychotic prescription. We allowed for a 14-day 

permissible gap between the theoretical end date of an antipsychotic prescrip-

tion and the next one. We created separate treatment episodes for individual 

antipsychotic initially, and combined these episodes to allow concurrent use of 

multiple types of antipsychotic drugs. If the duration of a subsequent prescrip-

tion overlapped that of a subscription for another antipsychotic, the patient 

was considered to have switched therapy and the remaining tablet days from 

the first prescription were disregarded. After the end of a treatment episode, 

patients were classified as past users, until a new treatment episode occurred. 

We chose past antipsychotic use as reference period, because the patient char-

acteristics were then comparable in both timeframes. To allow for time-depen-

dent updates of covariates e.g. potential confounders, periods of current and 

past use were split into periods of maximally 182 days. The first 14 days of past 

use were considered a washout period where no events were counted. 

Periods of current use were further stratified according to: 

I.  Duration (of each current use episode, not cumulatively over follow-up) in 

1-7, 8-14, 15-30, 31-90, >90 days; 

II. Mean number of standardized defined daily doses (DDD) per day, this is 

the assumed average maintenance dose per day of a drug used for its 

main indication in adults and is defined by the World Health Organization 

(WHO).12 For example, the DDD of haloperidol is 8 mg per day for the treat-

ment of psychosis in adults. In general, older patients receive lower doses 

of antipsychotic medications than younger patients. We used DDD to create 

comparative doses for different drugs with different potencies. The DDD was 

categorized into <0.125, 0.125–0.5, and >0.5 DDD.

III. Type of antipsychotic: 

1. Use of atypical antipsychotics (clozapine, olanzapine, quetiapine, tetra-

benazine, sulpiride, tiapride, risperidone, aripiprazole); 

2.  Use of conventional antipsychotics (bromperidol, chlorprothixene, droperidol, 
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fluphenazine, flupentixol, fluspirilene, haloperidol, lurasidone, paliperidone, 

penfluridol, perphenazine, periciazine, pimozide, pipamperone, sertindole, 

zuclopenthixol); 

3. Concurrent use of more than one antipsychotic agent.

Outcome definition: recurrent events

The outcome of interest was the occurrence of uncomplicated UTI. Since the 

Pharmo database used does not contain medical diagnoses in general prac-

tice, the prescription of a therapeutic dosage of nitrofurantoin (50 mg 4 times 

a day or 100 mg 2 times a day) was used as proxy for uncomplicated UTI. In 

general, uncomplicated UTI is the sole indication for nitrofurantoin, except for 

UTI prophylaxis. In those cases the dose is lower and the duration is longer. If a 

patient received a second prescription of nitrofurantoin within 7 days after the 

first prescription ended, this was considered one event (cluster). During the event 

(cluster of days) the patient was not at risk of a recurrent event. As patients may 

experience several episodes of UTIs, we assessed the occurrence of recurrent 

UTIs during the whole follow-up period. 

Potential confounders

Known risk factors for UTIs that could potentially confound the relationship 

between antipsychotic drug use and UTIs are age13, history of UTIs13, diabetes 

mellitus9, being immune compromised9, stroke13, urine incontinence13, cognitive 

impairment13, disability in daily living13, kidney stones, or anomalies of the kidney 

or urinary tract.9 Age was added directly to the model as covariate.13 Proxies 

were used for some risk factors: prescription of nitrofurantoin in the past year for 

medical history of UTI13, use of blood glucose-lowering drugs for diabetes mellitus9, 

use of immunosuppressive drugs for increased susceptibility to infection9, use of 

alpha-blockers for kidney stones9, use of urinary antispasmodics e.g. oxybutynin, 

tolterodine, darifenacin, for incontinence13, rivastigmine or galantamine for cogni-

tive impairment13 and distigmine or carbachol for incomplete bladder emptying9. 

For stroke, a hospital diagnosis of stroke was used.13 No data were available 

about disability in daily life, or anomalies of the kidney or urinary tract. 

Data analysis

Incidence rates for UTIs were calculated as the number of UTIs divided by 

person-time in current and past exposure periods of antipsychotic use (refer-

ence period). The occurrence of an event (UTI) influences the risk of other 

events. This means that the analysis of recurrent events is complicated by the 
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dependence of the related events. 

Cox proportional hazard regression analysis with Andersen-Gill extension for 

recurrent events was used to calculate crude and adjusted hazard ratios (HRs) 

for the association between current use of antipsychotics and risk of recurrent 

UTI. Patients with maintenance therapy of nitrofurantoin (UTI prophylaxis) were 

excluded from the analysis. Confounders were added sequentially to the model 

as follows: age, comedications as a proxy for other diagnoses, and stroke as 

hospital diagnosis. To adjust the model, covariates were included in the final 

multivariate model if they induced a change in beta coefficient of at least 10% 

for the individual covariates. P-values of <0.05 were considered to be statisti-

cally significant. Data analysis was conducted with STATA SE 14 and IBM SPSS 

for Windows, version 22 (IBM Inc., New York, NY).

Results
During the study period, 18,541 women with a first prescription of an antipsy-

chotic drug were identified (mean age at entry into the study 81.9 years, SD 8.1). 

The characteristics of the study population are displayed in Table 1.

The incidence of UTIs among current antipsychotic users was 29.8/100 person–

years versus 20.2/100 person–years in the reference period, during past use, 

yielding an incidence rate ratio (IRR) 1.47 (95% CI 1.42-1.54). Using Cox-regression 

analysis, current use of antipsychotics was associated with an increased risk of 

UTI. Adjustment for age and history of UTI lowered the magnitude of the effect, 

but it remained statistically significant. Current use of antipsychotics was asso-

ciated with a 33% increased risk of UTIs compared with past use (adjusted HR 

1.33, 95% CI 1.27-1.39). Table 2 shows the results.

The risk of getting a UTI was particularly high in the first week after start of the 

antipsychotic medication (adjusted HR 3.03, 95% CI 2.63-3.50) and decreased 

after 3 months (HR 1.22, 95% CI 1.17-1.28). The association of atypical antipsy-

chotic drug use with UTI was dose related in a reverse way. The higher the dose 

of atypical antipsychotics, the lower the risk of UTI. Whereas the cumulative 

dose of conventional antipsychotics was dose related (adjusted HR 1.30, 95% 

CI 1.22-1.38 for DDD <0.25) and (HR 1.59, 95% CI 1.33-1.90 for DDD >0.5.) There 

was no difference in effect between conventional and atypical antipsychotics. 

Conventional antipsychotics showed a slightly higher point estimator (HR 1.36, 

95% CI 1.30-1.43) than atypical antipsychotics (HR 1.22, 95% CI 1.13-1.30), but 95% 

confidence interval was overlapping.
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Table 1. Characteristics of study population

Characteristic Number (%)

(n=18,541)

Mean age (SD) 81.9 (8.1)

65-74 3742 (20.2%)

75-84 7275 (39.2%)

85+ 7524 (40.6%)

Comedication (6 months before index date)

 Antidiabetic drugs 2984 (16.1%)

 Systemic glucocorticoids 1885 (10.2%)

 Antidementia drugs 324 (1.8%)

 Immunosuppressants 107 (0.6%)

 Drugs for urinary frequency and incontinence 566 (3.1%)

 Maintenance therapy nitrofurantoin 321 (1.7%)

 Distigmine 47 (0.3%)

 Alpha-blockers 144 (0.8%)

 History of urinary tract infection 2521 (13.6%)

Admission (ever before index date)

Stroke 446 (2.4%)
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Table 2. Hazard ratio of uncomplicated urinary tract infections according to 

   nitrofurantoin prescription in female antipsychotic users

Number of UTIs Person years

Past use of antipsychotic 3913 19398

Current use of antipsychotic 4671 15664

Analysis within current antipsychotic users

Duration of antipsychotic use (days)

1-7 201 335

8-14 130 307

15-30 217 616

31-90 613 1697

>90 3509 12710

Defined daily doses of antipsychotic (DDD)†

Monotherapy atypical

<0.125 317 1064

0.125-0.5 650 2606

>0.5 134 655

Monotherapy conventional

<0.125 1470 4730

0.125-0.5 1754 5565

>0.5 127 491

Type of antipsychotics

Atypical antipsychotics‡ 1101 4325

Conventional antipsychotics§ 3351 10786

Concurrent use of more than  

one antipsychotic
219 553

CI= Confidence interval; HR= Hazard ratio; UTI= urinary tract infection; Full adjusted*: 

adjusted for age and history of urinary tract infection. †DDD= defined daily dose. Defined 

daily dose of haloperidol for example is 8 mg for treatment of psychosis in adults. 

‡clozapine, olanzapine, quetiapine, tetrabenazine, sulpiride, tiapride, risperidone, aripipra-

zole. § phenothiazines, butyrophenones, indoles, thioxanthenes, diphenylbutylamine
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Crude HR (95% CI) Age adjusted HR (95% CI) Full adjusted* HR (95% CI)

1.00 (reference) 1.00 (reference) 1.00 (reference)

1.57 (1.50-1.63) 1.46 (1.39-1.52) 1.33 (1.27-1.39)

3.33 (2.89-3.84) 3.07 (2.66-3.54) 3.03 (2.63-3.50)

2.34 (1.96-2.78) 2.14 (1.80-2.55) 2.04 (1.71-2.43)

1.96 (1.70-2.24) 1.78 (1.54-2.04) 1.71 (1.49-1.96)

2.02 (1.85-2.20) 1.83 (1.68-1.99) 1.76 (1.61-1.91)

1.43 (1.37-1.50) 1.34 (1.28-1.40) 1.22 (1.17-1.28)

1.41 (1.26-1.58) 1.43 (1.28-1.61) 1.29 (1.15-1.45)

1.22 (1.12-1.32) 1.26 (1.16-1.37) 1.20 (1.11-1.31)

1.04 (0.88-1.24) 1.24 (1.04-1.47) 1.15 (0.97-1.36)

1.66 (1.57-1.77) 1.42 (1.34-1.51) 1.30 (1.22-1.38)

1.72 (1.63-1.82) 1.54 (1.46-1.63) 1.40 (1.32-1.48)

1.56 (1.30-1.86) 1.80 (1.51-2.15) 1.59 (1.33-1.90)

1.24 (1.16-1.33) 1.30 (1.22-1.39) 1.22 (1.13-1.30)

1.69 (1.61-1.77) 1.50 (1.43-1.57) 1.36 (1.30-1.43)

2.11 (1.84-2.42) 1.92 (1.67-2.20) 1.67 (1.46-1.91)



68

Discussion

To our knowledge, this is the first study to report an increased risk of UTIs in 

patients currently using antipsychotics. We showed that the antipsychotic-asso-

ciated increased risk of UTIs occurred primarily in the first week of treatment. It 

is possible that these patients had delirium caused by a UTI, so that the relation 

in these patients would be the other way around, protopathic bias. This is less 

likely for patients who were prescribed an antipsychotic first and then nitrofu-

rantoin >7 days after the start of the antipsychotic. We found UTIs to be asso-

ciated with both conventional and atypical antipsychotics. 

It is unclear whether the observed association between current antipsychotic 

use and UTIs is related to antipsychotic use or the underlying disease or 

delirium itself. Theoretically, both could be the case. Older female patients 

with behavioural disturbances of dementia may be more susceptible to UTIs 

because of malnutrition, wrong wiping after urination, poor hygiene, or going to 

the toilet less often. Urination is controlled by a complex mechanism that coor-

dinates bladder storage, emptying, and urinary sphincter activity, by regulating 

smooth muscle tone in the bladder and urethra.14 Haloperidol, a conventional 

antipsychotic, is the first choice antipsychotic for the treatment of delirium in 

Europe.15 Conventional antipsychotics like haloperidol are in general stronger 

D2-receptor antagonists than atypical antipsychotics.14 D2-receptor antagonists 

have been suggested to influence the capacity and residual volume of the 

bladder, external urethral sphincter function, and the relaxation pressure and 

volume of urine at micturition via inhibition of the spinobulbar reflexes.14 The 

association of atypical antipsychotic drug use with UTI was dose related in a 

reverse way. The higher the dose of atypical antipsychotics, the lower the risk 

of UTI. We don’t have a clear explanation for this finding. Maybe the associa-

tion between antipsychotics and UTI is smaller when there is less D2-receptor 

antagonism. Also anticholinergic effects of antipsychotics may play a role. The 

retention of urine caused by these agents can lead to bacterial growth, and 

UTI’s. However, in our sample, the prevalence of antipsychotics with a strong 

anticholinergic profile (thioridazine, clozapine, chlorpromazine, olanzapine was 

very low.16 The association of antipsychotic drug use and different infections 

(pneumonia, UTI’s) suggests that there is an effect of antipsychotic drugs on 

the immune system. Psychotropic medications have been shown to modulate 

immune activation. However, the effects of individual psychotropic agents on 

the immune system and how these might contribute to their efficacy remain 

largely unclear.17 
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The strengths of this study are its population-based nature, the substantial 

sample size, and the reliable collection of longitudinal data on antipsychotic 

and nitrofurantoin prescriptions. However, it also had limitations. The use of a 

prescription database limited the ability to determine comorbidity except by 

the proxy of a prescription. As we did not have access to clinical data, the 

presence of a UTI was based on the prescription of nitrofurantoin, which could 

have led to misclassification. The Dutch College of General Practitioners (NHG) 

Clinical guideline Urinary Tract Infections gives nitrofurantoin as the first-choice 

treatment for uncomplicated UTIs in non-pregnant women.9 It is possible that 

there was an over-diagnosis of UTI, particularly if nitrofurantoin was started 

before confirmatory results of a UTI were available. This is especially relevant 

to the possibility that an antipsychotic was prescribed for agitation or delirium 

that was misattributed to a UTI.18 In general, Dutch physicians are reluctant to 

prescribe antimicrobial drugs because of the risk of resistance, and treat only 

those patients with a proven or very high suspicion of infection.19 For this reason, 

we think that the likelihood of misclassification is limited. Complicated UTIs are 

treated with antibiotics that reach urine and tissue, such as fluoroquinolones,9 

and so we cannot generalize our findings to complicated UTIs. The associa-

tion between uncomplicated UTIs and antipsychotic use is probably an under-

estimation, because antibiotics such as fosfomycin and trimethoprim are also 

prescribed for uncomplicated UTIs.9 

In conclusion, our results show that the risk of uncomplicated UTIs in older, 

female users of antipsychotics is increased after medication is started. Clinicians 

should be alert to the occurrence of UTIs after the start of an antipsychotic 

drug, especially in the first week. Further research is necessary to confirm these 

findings. If this is also the case for men using antipsychotics and women with 

complicated UTIs remains to be established in future studies.
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